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March 11, 1998 

Mr- A l a n  C, Funk 
ERM Program Hunagemenz Company 
2237 Trinity Drive, Bldg.2 
Los Alamos, NM 87544 

I JAN 1 3 zuoo 
j 

Dear Alan: 

This letter report summarizes the results of geophysical surveys 
performed by HicroGeophysics Corporation ( M E )  fo r  ERH Progra=n 
Management Company at Technical. *ea 69 (ta-49) on T;ANI; Property 
(Figure 1). 
4 ,  and 5 ,  1998. 

The geophysical surveys were conducted on March 3, 

The geophysical surcvey objective is to identify un-reinforced 
concrete and metal structures/dabris in the subsurface to a depth 
o f  8 to 10 feet- The TA-49 survey area encompasses approxiaately 
60 ,000  square feet (about 200 by 300 feet squaze), The ground 
surface at the site is relatively free of any debris w h i c h  would 
affect the data and obscure any subsur2ace anonaly- C u l t u r a l  
interference i s  presenz in the fori of chain link fences, pipe 
laying on the surface, exposed w e l l  casings, and old building 
foundations. A l l  sources of interference which could not be 
removed from the g r i d  area were mapped and are presented on the 
acccmpanying culture nap (Figure 5 )  I 

-00s 

Methods used f o r  *chis survey w e r e  t o t a l  field name-dcs and 
electronagnetics (=)- M e t h o d  appendices out l in ing  the basics 
each nethod are included With this report- Equipment used for  

of 

me magnezics measurements consisted of a w m e t k i a  6 8 5 8  c e s i u m  
magnetometer- A Geonics EM 61 was used Cor the elecZronaqneec 
measurements conducted on the aspha l t  pad only- 
the geophysical mrvey area, excluding the asphalt pad, w a s  
cluttered w i t h  w e e d s ,  bushes and trees: therefcre m o s t  of the 

The remainder of 

fllrvey area w a s  not conducive to performing a E24 61 survey. 
G e ~ n i c s  

A 
31 was used far electromagnetics measurements on the 

kp . ” 
. .:a 
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M Stations i n c r m e n t t o  the nor th  along ea- geophysical line at 

marks w e r e  placed at 100-foot h c x c n e n t s  along each line- 

z 
intcrrvals detominod by the particular geophysical m e t h o d -  FiducLal t& 

.I 
" 

EX 31 d a t a  were collected at 6-foot l i n e  spacings w i t h  station 
spacings of 5 feet along each line- 
asphalt pad only) a t  3-foot l i n e  spacings with statiozs at 0-65 feet 
a long  each line- Tbe magnetic data were acquired at 3-f'oot line 
Spacings w i t h  stations ac 0-33 feet along each L h e ,  

M 61 data  were acquired (on the 

RESULTS 

There are 21 geophysical anomalies ind ica ted  by the magnetic a d  M 
data- Anomalous areas identified as 1A throuah 13A =e located on the 
asphalt pad and are evident in bath the magnetic and EM 61 data, The 
d a t a  i n d i c a t e s  the  objects i n  M s  area are  relatively shallow, as the 

Anomalous areas 16, 18, 19 and 21 arc eviecnt in both the total field f; 

naqno t i c  data and EM 3 1  data and aga in  are i n t e r p r a t e d  to be .) 

r e l a t i v e l y  shallow as indicated by the  geophysical signatures, The 
depth of inves t iga t ion  of the M 3 1  is approximately 18 feet depenGcnt';.. 

t 2  

i n v o s t i a a t i o n  is deaendont on t h e  s i z e  and o r i e n t a t i o n  of the buried 

EM 6f. depth of inves t iga t ion  is typically about 6 f e e t -  d ,  

4 
I. 

on the s o i l  c o n d u e i v i t y ,  The G-858 naqnetomctcr d e p a  of LA 

ferrous -obj ects ovck uhich data are c o l l e n c d  
I' 

5 
8 . 4  

Anomalous area 2 0  is evident in the E25 31 data only,  This Linear 

cablc(s) o r  saall-diameter conductive pipes, T h i s  feature is not 
present in t h o  magnetic data indicating tha t  t he  EX anomaly is not 
caused by ferrous =aterial. 

,Ccature is the signature which can be expected from underground .+A 

Rcsults of the EM 31 su-veys arc presented i n  Figure 2 (north-south 
o r i e n t a t i o n )  and Fiqure 3 (east-west or i en ta t ion ) .  The results of the 
EM 61 survey are presented, along w i t h  the t o t a l  field magnetics 
results, i n  Figure 4,  Cultural features, and interpreted geophysical 
anomalies are presented i n  Figure 5 ,  I n t e r p r e t a t i o n  of anomalous 
areas, wherein buried objects arc suspected to e x i s t ,  is based upon 
cons ide ra t ion  of a l l  of the geophysical data and the surface cultural 
features present, The most probable areas where buried objects nay be 
p r e s e n t  are indicatcd on F i v e  5. 

Zf you have any questions regarding fhe  geophysical survey methods, 
results o r  i n t e r p r e t a t i o n s  presented herein, con tac t  either Don 
Hanscn, David Butler o r  myself. 
and again. 

We look forward t o  workirq w i t h  you 

Phil Sirles 
Sen io r  Geophysicist 

L 'C 
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NOTE: 

nETH0D APPENDIX 

ELE'CTROHACNETIC WETHODS 

This m e t h o d  appendix is +urnisbed as background for those 
unf8mUh.r vlth electromagnetic m e t h o d s -  The M-31 and 

. M-34 operate Simrlmly- The m-61 b 8pdfiCally 
described in tha latter part o f  this appendbe- 



INTRODUCTION 

Kith frcpcncy-dozwic clectromgnctic ~ethods, the sourcc cos t  
COnnonly consists of a cloncd loop of w i r e  in vhiCh alteXnatLng 
current ~ ~ O V G ,  Electric current in the t r ansn i t to r  hOp generates 
.a na9nct:Lc field, The mgnctic f i e l d  is the energizer in 
clcctronagnetic zcthods as conprcd d t h  elcctric curren t  in direct 
current octhods, This mgnctic f i e ld  penetrates the earth and is 
coupled to the earth rraterialrr and any conductors premnt- 
Secondary Zields aru gonaratod doe t& c?o nutual couplhg batvaen 
the primxy f i e ldc  and vhatcvor is present in the subsurface- 
Thcsc sccondnry field nre xccordcd along w i t h  the pripnry field by 
a receiver loop ocnsitivc to mgnocic f i c l d n ,  The natcru of the 
cccondary. fields, in cer ta in  ahple g80EIc=hS, 'can be related to 
earth s&cturc. 

Ten6 of different clcctroaqnetic tcchniquor: have bean applied in 
geophysics, Thin dLncusnion w U 1  iSus  on inductfve iraquancy- 
domain alacrromagnotic t e q u o o ,  apaciSlcally tarrafn 
conductLvIty. The terrafn conductivifY tachniiquea dfffor fro= moat 
other  M techniques in t?at: 

I- The operatbg frequency i i z  lev enough at each of the intorcoil 
r;pncags #at the  elcctricnl ckin depth the ground i s  
always significantly greater t h a n  t h o  intercoil spacing- [ l o w  
induction numbers) * 

Soundings u m  dona by varying the c o u  opndzg or orientation 
rather than the frcqcncy- Xf the frequency l a  varied 
dgni f f cant ly ,  tbc  conditions in 1) are not satdsfiad- 

2- 

3 -  Thc quadrature phase component i~ directly proport ional  to the 
bull< conductivi ty  of the material in the vicinity of the tvu 
coils. 

Time domrdn hstmments operate on the  same p b y s i d  principles as 
+he frequenq d W  hmtrumente, They form a poveriul. nagneac 
field &thin the earth a c h  ccruples very we= w i t h  any conductors 
present, when tho f ie ld is turned aZf, tbe'eddy currents per sh t  
witbin the conductors, leading to a detectable magnstk sfgnal at 
t i m e  w~ndove late vith respee t o  the off t b a  of the prhZET 
pUl0e. Xf the behavior a2 M e  d g n a l  near the  o f f  t i m e  is recorded 
in detail, the elactrkal properties of nearby earth materials can 
be discerned.. If both early and late t h e  infomation is recorded, 
both cranaral earth properties (ear ly  + b e e )  and nearby C O n d U C t O r 8  

Tine domain instxumente ere often focused on *anozmly d e t e d o n "  
and are nometbe8 label66 as metal. detectors such 8u the m-61- 





dcpth of npproximntcly ono-quartor to o n c - h n l t  Q L  Chc coil Gpacing 
nnd latcrrrlly to an oqud dugrec, The En-33. hac  n fixccd c o i l  
Spacing and both thc canductivity and t h e  inphase rcJdingr; can be 
rccordcd. 

Figure EX]. shovc, the cmulativc rasponsc cufvcr; f o r  both vertical 
coplanar fransuiztcr/rcccivcr dipolco and h o r i z o n t a l  coplanar 
dipoles. to the 
secondary magnetic Zicld or epparcnt coriductivity f rOcI a l l  material 
below a given depth- Jm an axamplc, this figure shovs that for 
vertical coplanar dipolos n l l  Datarial bclov a depth of two 
intercoil tpncinga yloldo a ralativo contribution of approxlmtoly 
0.25 (L-c. 25%) to tho rusponsc, i.0- the conductiviw Eeasuement, 
at tho rccoivar co i l -  A cosparicon of the  tvo curves on Figure MI 
illustrates t h a t  t h c  vortical dipola aodc of o p m r i o n  5 8  
approxina$:cly =ice thc otfactivc exploration dcpt!! of the 
horizontal  dipolo node, f l o  Boat uignificant result oi: analyeio of 
L5c curves is tho noar-suxfaca dlffarencos- Noto that tho v o r t i c a l  
dipole m a d e  is condderably lcsa sensitive to ncarcurfacc natcrial 
"&an the hor i ronta l  dipole mode, 

Thcsc curvca show the r c l a t i v c  contribution 

If tho gmlogy i u  vary hotcrogonoouo, than the "a.vcragecl value 
obtainad *may be very dsbading, O t h e r  c o m p l k a t h g  itas bcLudc 
but azo not l b i t e d  to: dipping beds, ncsrby rneta.Uk objects, and 
topagraphic effects, TO illustrate the xcasarrzi for these 
conplicatfons, Figures M-2 and M-3 ucre prep3Icd- The p- 
m p e t i c  Zield, Hp, io gcrreratcd by the m a c r  loop, This 
p r b a r y  fie10 in rcccivCd by the receiver loop and the arnowt of 
Z f c l d  datoctod gonaxally depends on-the natura of tho natorfal mar 
and under both loops, Tho figuroa ohov the qunlhadva affaCt of a 
conductive body on these fields- Secondary f i c ldu ,  He, are 
qencratod w i t h i n  thc conductor and link i n t o  t h o  xacoivor but vith 
O i ) p ( l i t c  sign when the conductor is betucen +de two l w p s  au shown 
in Figurcr EZ-3. Xotc that in figure EX-2 that vhcri thc conductor 
i r ;  beyond 'the and of #a lmps, thc mcondary f i e ld6  add to me 
P X b a W  and tba apparunt xorponoc of the aurt!l io cIL?zutccd, This 
cd.qd.ifhd version of the diets does not  account fer tho w a y  a t  
t ho  preacmca of a conductor has vuryhg 43ffee on the bp- and 
qua&atuxa cozpoaonte 02 the received fields, 23x6 presence of a 
conductor obviously can cause the usskmpdons Inherent a the 
convarsiaa 02 qwdratuxe phase t o  conductidw to be in e r r o r  anU 
greatly complfcate the' quantitative inteirpretatlon ai tarrain 
ConductL-dty data- N e a r  conductiva bedha w h i c h  are of size and 
depth corzpaxahle to the coir epadngs, the t e u z a h  condud.vft;y and 
i n p h s e  3sasuraants oay be axzutic- this case, the techiriqua 
becones .an " a n o d y  finder' and the recorded values have rolaava 

http://rneta.Uk
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M-61 HIGH SENSITIVITY .WL DETECTOR 

The Ceonlcs EX-61 is a high-sensitivity hlgh-resoludon tbe-doPafn 
aetal dczector w h i c h  is used to dctect both ferrous and non-fentous 
netalllc objects. It consists of a powerful zransrittcr that 
generates a pulsed prinary oagneric Zield, vbich induces eddy 
curren ts  in nearby rtetallic okrjocts. The decay of these currents 
is measured by t u 0  receiver coi ls  mounted on the c o i l  assembly- 
The re~ponses are recorded and displayed by an integrated data 
logger a5 tvo channels of information- For further processing and 
i n t e rp re t aeon  data can be transferred to X conputer- 

The M-61 detects a single 200 litre (55 gal) dzum at a depth of 
Over 3 peters beneath the hstrument, yet it is reladvely 
insensitive to interference frozr nearby ouxface netal such as 
fences, btlildhgs, carsr etc, By n-g the measuracnt  at a 
relatively long time after teroination of tbe prinary pulse, the 
rcsponce i s  practically h d c p n d e n t  of the el&& c o n d u d d w  
of the Found- 

Due to ita urdque c o i l  arrang-ent, the respons@ axrue is a niagZe 
well defined positive peak, greatly fad.lita&g qdck and accwate 
leeation of the m e t -  The de@& of the target can be esthated 
fron the: width of fhc r a s p o m  and/or e o n  relative response fro= 
each of the two receiver coils, 

'=be m-61 is designed in such a uay it is possible not  only to 
separate ano3alies spatially but it b also possible under sone 
CondLtkm.8, to dbtinguish deepex targets *on shallou ones- In 
addition, the &que two receiver coil systen f l o w s  supprsasion of 
neur surface target8 that pny mask response *om deeper =re 
important ones- Th i s  feature is very nseful when the puzposs of 
the aozvey is to locate deepex targeta, like Pndergromd stoxsage 
tanks or drums, in presence of shal.Lov near surface aetfiic 
objects (manhole covers or me'& scrap) - 
Because the aupl l tuda  of respom is highly depended on the 
dirtanco b e t w e t s  the coil, ass-ly and -et, saall. near 
anomalies w i l l  very often prod.l;ce a response orders of =&tude 
larger than much bigger but deepar tar gat^- 3hb lnasking uff- 
Lros near surface naterial is reduced by d g  output 
of tvo c o i l s  and precessing t h e r p  i0 the dLffereaW &e- In +bin 
case output *OR channel f. is subwcted f z o ~  &amel 2.. rhrrnnel 
I represents datu fro= top receiver co i l ,  whereas channel 2 19 data 
from c o i l  closer to the ground, The d c u l a t i o n  is automatically 
perfomed by M-61 D A t 6 1  Corppute prograa- 



- 
The nos t  commcln way of i n t e rp re t a t ion  of M-61 data 1s by using 
channel 2 and differonce channel daca, 

- 

The difference channel is calCUl2tted in the follovinq way: 

P - k*MI-  cH2 

Where: D d i f f e r e n t i a l  output in nV 
CHI is output  from top coil i n  nV 
CH2 i.8 output from bottom coil in nV 
k is depth coeZficient normally set t o  1 

X t  is posoible to vary k, and adjuot the depth 'at w h k h  the 
response w i l l  be suppressed t h e  rcost, If k is selected to be 1, 
"he response from targets right belov the surface w i l l  be reduced 
the  nost. If the coeffj..cient k 1s made smaller than lh the deeper 
target w i l A  be suppressed more than ShnllOU targets. In a s  case 
surface anomalies w i l l ,  have negative response in the d i f  Zercncc 
channel. 

It should be noted t h a t  the deqree of cancellation will be affected 
by size, shape and depth of targets, The response from the targets 
shaped like balls,  spheres or small plate-like targets p a r d e l  
dth the wound can be reduced more than response fxon lager  3- 
dbonsional  targets. 

Note that t h e  negative valuer on tho differentbl channel nap are 
oftan accociafed w i t h  the mata l l i c  objects located on +ha surface, 
n s s u h g  *&at the depth coeLficicnt.of 1 is used (no& p r a d c e )  - 
Calculation of Apparent Depth of Target 

The user can cstbate  an approximate Ccptb {apparent depth) of a 
ttirgc::, This parameter is calculated on the  basis  of ratio of 
amplitude fron channel 1 and channel 2 rcsponsc- The apparent 
depttt e s t h a t i o n  i s  moat accurate when the i n s w e n t  is positioned 
Over the center of buried w e t ,  (an additional reason *om 
choosing t h o  spacing htveen the suxvey Unea), In order to 
determine position of an anomaly, peak xeaponse of the channel 
2 proflle should be e x d e d  along the survey 1 b e  us w e l l  as on 
t h e  neighboring surrey linea- By comparing respomes o f  neaxby 
lines and selecting anomaly mmda~m,  it is normally easy to locate 
the poafdon of the target. The apparent depth i 8  determined at 
the highest point of the anomaly. 

It should be noted that the calculation of  dep- is an 
approbat ion-  The accuracy of esthatlon VU depend on +&e 



relation Sctvccn the l i n e  (atation) cnd center of the +arget, the 
s i z e  and shape of target, as w e l l .  as t h e  W l i W  of d a t a -  

Depth ost innt ion f o r  the s&l ball-o-peci t a r g e t s  w i l l  be aore 
accurate t h a t  the cstinate for larger targem (like undcrgrotznd 
storage tanka or pipes),  Wpth f o r  -e larger argem vi l l  be 
no,qallv overcstizated, meaning that the anoady vfl l  appear dew= 
zhan i t -actual ly  is- 

- In order to bprove depth estimation accuracy, especially for 
decpcr t a z g e w  vith l o v  responre, it may be neces-siq-to rczove a 
S=all oF,CGct fro= L l c  readings. Although each instzument prior to 
leaving thc  factory, has  outputs of bo-32 channels adjust& to read 
zero, it i a  possible t ha t  vith t b o  a srrall OZf'GCt ocC bcivezal 
X l l l i V O l t S  appears at the output(8)- Thia 8fZ- could be 
recognized as u s m a l l  non-zero sbift in readings over.-e p o d o n  
02 t h e  survey line that has no visible nnomaly response, 

The EH-63, has another very useful feature- out 
in areas share there is a large anount 02 near m a C E  = O M p  a 
second coil is utilized, The desiqr, of this coil fa Such that t h b  
near surface n e t a l  rc~ponso can be made virtually zero, g r o a a y  
fac i l i ta t ing  the detection of deeper t a x y e a  such as buried dxums- 
converrrcly, it is  EO possible, using the co i l ,  to d e  the 
response Fron near suriaco netal. to have one polnrity, w b U c  that  
from deeper petal (the actual depth.- h adjuted)  fs 02 o p p o s i t e  
Polarity, GO tha t  distinguishing befvocn the N o  i s  rendered vew 

For surveys 

sizqle. 

The interpretation of En-61 data is often qualitadvc a5 the ne-4 
de tec to r  is an excellent -anomaly fhdcr", 



Technical Spccificatlons - EX-61 
Measured Quantity: 

M Source: 

Current Waverom: 

EX Scnsos: 
coincident 

4 0  cm 

Two channels of second.axY response in 3V 

AlS cored c o i l ,  1 x z 3 size 

Bipolar rectangular currrent w i t h  50% duty cydc 

A) mh: Air-corcd coil ,  I x 1 n ;i? size, 

8) Focussing W o r e d  coil, 1 x 1 rn in s h e  
w i t h  Ex souxce 

above n a b  coil 

r!nurn output: 

Dynamic Range: 

Display: 

mta storage: 

Pover supply: 

operating Weight 
b Dincnsions: 

shipping Weight 
& Dimensions 

40,000 ELV for  Lou gain 
10,000 PV for h3gh g a h  

28 bi= 

3.2 V rechaxgdla battery for 4 b wn-&uottbs 
opeations 

61 kg [86 kg w i t h  trdler) 
I04 X 104 X 22 QI [&OX I) 
% x 5% x 52 m (Sox 2) w i t h  trailex option 



m s  m e t h a d  appe~dix is fWnLs.hed a8 background f o r  those 
unfamiliar with the mgnetic m e t h o d -  



Thia dbcussian of the magnetic method includes general background 
i n f o m a d o n  about magnetics- Host o f  the background info-d-on 
prcser.ted here on tho nagneec methad vas Conpued corn H- P, 
Dobrin'o to Gee-a1 -!me- and readers uhv 
desire a more detailed discusdon should refer directly to that 

The ea- possesses a magnetic f i e ld  caused primarUy by sou~ces la 
t?ie earth's core- The field i s  a vector field dth pagrdtude and 
d i r e d o n  similar to u field caused by a dipo3e or.bar magnet 
located near the earthts center and aligned subpaxaUe3. t o  the 
geographic a d s -  The intensity of the e m ' s  magnetic ffeld is 
exprossod S-1- u d t s  of nnnolleda (nT) or hl an older d t ,  the 
gama, The intens i ty  o r  the  earth's magnetic f i e l d  V ~ Q S  between 
45,000 and 60,000 nT over the  cote&.ou U d t d  States, Xf 
measurements are made w i t h  a rPagnetj.c needle it would be found that 
tke  north-seeking end of the needle dips downward in the northen 
magnetic hemisphere, u u e  in the south- laagnetdc h e h e r e ,  the 
aouth-seeking end vi31 a p  dounvard- In beween, at the magneuc 
equator, the needle w i l l  be horizontal: i.e, the h c l i n a t i o n  b 
zero. As the needle I s  moved closer to the magnetk poles, the 
angle of i n c l h a t i o n  increases from zero degree8 at the eqwtor  to 
ninety degrees at the poles- . 

me b a d ' s  m a g n e t i c  f i e l d  varies w i t h  t h o ,  Temporal changes can 
be xasolved i n t o  secular changes, solar diurnal changes, lunar 
diurnal Changes, and changes resulting from magnedc storme, 
Secular changes take place over decades and centuxies and do not 
impact short term magnetk measuremen-- The radrdng higher 
frequency variaaons axe rrignifican+* HosmaJ. diuxnal variations 
have a period of about one day and M average amputuda of 92 nTr 
however, changes as large as 1000 nT may be observed during 
magnetic storms, nggnatk surveys axe usually hultM during 
magnetic storms.. Diurnal vaxiaeona are unpredictable but no& 
variations can be meaaured and removed from magnetic o b e m t i o n a -  

Vartati0n.s in the magnetic f i e ld  of the w h i c h  =e 
attxibutable to changes in geologic structure, magnetlc propertlea 
in neaZ-suriace rocks, or man-made 8tru-a~ are m e a w e d  wi+h me 
magnetic method- H a n y  rocks and dnernls are vsakly magnetic or 
magnethad by hduct ion in the  earth's mgnedc field and came 
spatial variations in the earthms field.  The indued  magnetization 



- 
The measurement of xagnctic gradient i s  a use fu l  technique in 
zmgneec exploration, mgnetfc gradants axe not affectad by 
diurnal variations and scme to a p h a d z e  the anomali- caused by 
shallow bodies, Land survey gradiometers employ two indfviduzrl 
nagnetornet- sepaxated in the direction of the desked gradieszt 
neasuxesrent by a distance of approximatdy one-half Peter- The 
grudient i o  approximated by +he dlfzerence betoeex the values 
measured by the t o o  sensor% dividad by the sensor separation- 

L 

The rangriatornet= i s  operated by a shgle person, Sovever, grid 
layout or safety conearns may require the presemce of another 

Isr lo4gnetomet- hus greatly i n c r e a d  the ea- of use and data 

typically record position, connents, an entire day's vorth  of 
magnetic data- 

techllidan- me incorpomtion of computers a d  aon-volatile memory 
h a n d l g  capability of mgnetoseters- me bst33Jments CM 

Nuch of the inforrPa+Jon obtained from mugnetfc datu d.8 obtained 
a qualitat%ve sense. The interpret= of aagnatk  data is -tially 
concerned vith the presence or absence of a subaxface featuza 
rather than its depth or shapet- Howeverr foUoWing anomaly ldentLficat$on, a more detaued interpretation effort am yield the 



folloving quantitative piecca of in fomat ion;  the  magnetic 
susceptibility contract of the causative M y ,  the d k e n n i o n s  of 
the body, and the dcpth of the body- While no interpretation i s  
unique, a reasonable interpretation is found by l h i t h g  possible 
solutions w i t h  known gcolegic and physical constraints, An 
iterative pxoccss of nodolinq znagncric data aids the 
interpretat ion.  Synthetic nagnotic data io Ecdcled [based on M 
i npu t  nodel) and conparcd vith the observed mgnetic data- Errors 
in thc i n i t i a l  nodel arc ref ined and the process begins again, 
Hopefully, within s w o r d  intextations the  error Nluccn the m o d e l  
data and observed data w i l l  be s d l  enough to confZidenCy conclude 
that causative m y  sinilm in s izer  depth, an& 
susccptibility to that of the node1 body- 

- 

<; 
I' 
M 

'c\ 
I 

The decl inat ion and i n d f n a t i o n  of the earth's pngnetic field 

field anoaalies arc highly variable in shape mad aaplimdcr they 
are almost always asynmotri&, appeaz complex even when related to 
Simple ~ources, and ualzally are the c o n b h d  effect of several 
sources. The observed m.agnctk anoaaly is the 5um of the earth's 
zagnotic field and the nagnetk field induced into the source body- 
The anomaly is posidvve vhcn the f i e ld  of the buried body 
reinforces the earth's field and i s  negative when the f i e ld  opposes 
the earth's f i e l d  (Figure H-L.] * 

greatly influence the nhnpcs of nmgnetic &nomalieu- Total magnetic 
G 

" 
6.  
c 

C.  
'-- 
L". c. 
-, 
f 
I 

C. 

The i n e l h a d o n  of the earth's field is appro-tcly 60 dweer; 
and the declination is near XO degrees in the veBCCer0 U n i t e d  
States, so East aqnct ic  U e a  w i l l  create a dipolar total f i e ld  
~ o z a l y -  A =agnctic lov is expected near the no- end of the body 
and a aagneac high is ex-pcctad near the south and of the body- 
a r , o d y  Lzox a zaallov object w i l l  be shaxrper laterally (highex 
spatial Frequency) and larger in amplitude than an anonaly from the 

object buried at a great= depth- Steel underground storage 
tanks can create mgne*dc field a n o d i e s  aS large as several 
hundred nanoTcsla vhile a concrete reinforced s.e?*LIc may 
create an anozaly of only 100 nT- The o p t i d  character of a 
nrrgncdc anomaly fs as important  as u n o a y  nagaituda- A long 
linear total f ie ld feature i s  probdbly attributable to a pipe, 
fomdathn,  or roadvay rather than z l ~ l  und-omd tank- It is ala0 
necessary to integrate any possible e x t d  inforrma.tioa into the 
fnterprezation, vhether it i s  the form OF h i s t o d d  L u f a ~ ~ o r t  
or an interpretatfan from a e f e r a n t  geophysical m e t h o d  [ r i p e  
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FIGURE M-1 

FIGURE M-2 
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a P A R A G O N  ANALYTICS,  INC,  r. 

225 Commerce Drlve Fort Collins. CO 80524 +r (800) 443-151 1+ (9f0) 490-1571 + FAX (970) 490-tS22~ 

November 14,1997 

Mr. Scort P. A n d a n  
NMED DOE Oversight Buruu 
2 W A  Gdislco SL 
$anta Fc, NM 87505 

RE: Pmgon Workordcr 9747-0I2 



Paragon Analytics, Inc. 
Radiochemistry Case Narrative 

Gross- Ai pha/Beta 

"MED DOE OB 
Scott Anderson - TA49 

PAI wo 97974 I2 

1. This rcport consists of 1 soil m p l c  received by Pmgon on 07/02/97. 

2. This sample was prepared according to Pangon hdy t i c s ,  Inc. procedure PAI 
SOP702R10. 

3. The smple was d y z c d  for gross alpha and 
counhg according to Paragon Analytics, Inc proccdurc PAT SOP7OSXL The 
mdysts werc completed on 7/27/97, Gross d p h  results 32t dkrcnccd to 
Gross bcta results arc rcfmcnctd to wSr/y, 

activity by gas flow proporo'od 

4. The d t  for this sample is rcportcd on a dry wdght basis in units ofpCilpn.  

5, This s3mplc was flamed, = prcscriibcd in EPA Methods 900.0 and 9310 for sampla 
which danonstnte hygroscopicity. This could reduce the betl activity ifthc synplcs 
contained 137Cs, or other beta cmittas, that may be volatile under the conditions 
associated with flaming. 

6. The blank showed B statistically positivc d u e  for gross a l p 4  but- u?cll M o w  
the required detection lcvcl and ttrc ssociatcd sample activity- Rcs~lts  arc submiad 

7. No further ; L I I O ~ . ~ O U S  situations wcrc mwuritd during the prepamtion or analysis 
of thcsc s~nplcs .  All quality control c r i t d t  WQC m a  

c 
C. 

L. 

G., - 

4 PARAGON ANALYTICS, 1;:C. 
3. 



ulr I?? 
Date 



Client Name= m DOE OB 
Client Project ICD: 

.. 



ALFEX/IBETA 3WATYBI8 RESULTS 8vMM31xy 

Method 900-0/9310 (Hodified) 

Lab Name: Paragon Analytics, Xnc, 

C l i e n t  Name: NMED DOE OB 

Client project ID: Scott Aadczaon - ~ ~ 4 9  

Lab Sample ID Series: 97-07-012 Count Duratior,: 30 Kin. 

Analyzed By : RC 

Date Collected: 07/01/97 

Date Analyzed : 07/27/97 

Sample X a t r i x  : soil 

Reported Uncertainties are t h e  Estinatce T o t a l  mapagated Unc-ties (2u) 
Scc PAI SOP 743FC f o r  TPU dcteminations- 

These sanplcs w c c  preparcd u s h g  P;II SOP72lFC an& PAI SOP763FC 
and analymd using P X  SOP705FC- 



M e t h o d  500,0/93ZO 

Lab Name: Paragon Analytics, Inc, 

C l i e n t  Namcr: Shared QC 

C l i e n t  Project ID: Blank 

Lab Sample ID Series: 97-07-012 

Analyzed By : RG 

(Modified] 

Date Collected: 07/14/97 

Date Analyzed : 07/24/97 

Sample K a t r i x  : soil 

C o u n t  Duration: 30 3fin.. 

Reported Uncertainties are tbe  M a t e d  T o t a l  Propagated Vncert2un ' t i e s  
See PAT Sol? 743FC f o r  TPU determinations, 

These samples w e r e  prepared using PAT SOP72ZFC and PAX SGP763FC 
and analyzcd using PAI SOP70SFC- 

BDL = Below Detection L U t ;  see method for DL determination 

Blank for workorders 97-07-012, 06-195, and 07-024, 

c 

2 

Pa 
c. 



client ?reject ID : Blank s p i k e  

Date Analyzed : 07 f24 f 97 

Sasrpla Y a t r i x  : soi l  

Lab workorder K m b e r  : 97-07-012 uni-4 : p c i f g  

Alp- Recovery Data 

P X  sots control Units f o r  gzoss alphafbeta neasuranmts based oil 
EPAf-L Labotatory Inthrcoraparison Control Linits- 

Acceptance Raxgc for-Percent Rccovcry ef blank spike szmpleo is 
known 2 03% f o r  gross alpha, h o u n  f 26% for gross beta, 

Recarks: 

Blank  Spike far workorders 97-67-012, 06-L.95, and Ot-024,  



1. 

9 
m 

3. 

4. 

5. 

6. 

7. 

Paragon Analytics, Inc. 
Radiochemistry Case Narrative 

Isotopic Uranium 

NMED DOE OB 
Scott Anderson-TA49 

PAX wo 97-07-012 

This report consists of 1 soil m p I c  received by Paragon on 07/W9?, 

This sample was prepared according to M g o n  balya’cs, hc. procedures PAI 
SOP721R5,PAT SOP773R2 and PAX SOP77SR3. 

T I C  m p l e  was analyzed for the presMct of ‘mropic uranium accdrding to Paragon 
~Wytics, Inc. p:occchrePM SOP714R4. Thc andlys~s were completed on 10/14/9?, 

Sample TA49BE-1 was re-cxtmacd bcuusc of dcv3ttdP’U activity. This ad* 
resulted inlow tractzrtcovnyfortheslmplt intbtinitial batch 142904. Alower 
ilfiquot was taka for the rt-omaacd sample @arch 142953). Rcrultsaeacccprbtt 
id YC reported. 

PARAGON ANALYTICS, ItiC. 



The data mn&cd in the following report have been rcvkwcd and a?provcd by the pasonncl 
listcd below. In adtition, Pangon Amlytks, Inc. d s  that the analyses rcporttd ha& 
arc me, complete and mrrcct within the limits oftht methods anploycd 

. -  
zidiochemistxy F d  Data Review 

Date 



CONTROLLED 

SEmox n 
CORR?ECTIVE KTIONTAEN: - 1. Submit for RoExejction (Rework) - 2. Rcwlibrzrtc (&-work) - 3. Re-;~lldy=t (Re-work) - 4. Rcturn t o  VrndortRjtet - 5. Scrvict: dVrcturn  for rep& - 6. Ret& - 7. Document in N;ma:ivc 
- 

I I 

CLOSEOUT DATE ,I. 
COPES TO: Projcct Managcr __ hb M a n a p  



Lab Sample Client Sample ID Test Nucllde Result +I* 2 s TPU MDC 
ID 

9707012-01 TA498W-1 ISOU V-234 32.4 +/* 4.1 025 

970701 2-0 1 TA4 9 BH- 1 ISOU Us235 3.55 tl* 065 0.14 - 
9707012-01 TA490H-1 \SOU U-238 343 +I* 40 023 

7 

Unifs Matrlx Prep Batch 

pCVg Sol 142984 

pCVg Sol 142984 

~ C J Q  Sol i 4 m a  

Comma n 1 s: 

Analyzed 

10114197 



Isotopic Uranium By Alpha Spectroscopy 
Method PAl7lbR4 

Sample Results 
Page1 or1 

R.porrodan: MonQy.Nmunbu10,199? 

' C l h t  Nmr: NMED DOEOB 
Client h o J h  Name: ScoRAn4onorc7Ac10 

1 Target Nuclide Result +f- 2s TPU I MDC IRcportinp I Lab 1 
Units Owlifier 

Chemical Veld Summary 

Tracer Units  TractrYield 
Nuclide 
u.232 1 4 2 7  I 15.8 1 Pcuo I 37% I S t l o w  I 

Commcne 

I . 



Isotopic Uranium By Alpha Spectroscopy 
Method PAl714R4 6 

6 
Method Blank Results  Li - 

I 

psosl of? 
R e p m u l  m: Mongly, -70. lm? 

Clknt M#: NMED DOE 08 4 - 

Chemical Weld Summary 

Tracer Tracer Known Tracer Units TracerYicld Control 
Nuclide Measured Limits 

Comments: 



Isotopic Uranium By Alpha Spectroscopy 
Method PAl714R4 

LCS Resufts 

Chemical Meld Summary 



Method 900-0/9310 

Lab ~ a m o :  Paiagon Analytics, Xnc. 

Client Nano: NMED DOE OB 

Cl ien t  project ID: Scot t  Anderson -TAG9 

Lab Sampla ID Stxicis: 97-07-012 

Analyzed By : RG 

(Modi3ied) 

Date Collected: 

Date Analyzed : 

sample Matrix : 

C o u n t  Duration: 

07 f 01/97 

07 /27/97 

SOLI. 

30 Min. 

Reported Unccr taJn  ' tics are the = s t a d  Tota l  Propagated Dncert&ties (2a) 
See PAT SOP 743FC for TPU dctemhations,  

Those samples were prepared using P X  SOPf21FC and PAI S O P f 6 3 P C  
and analyxed using PAI SOP705FC- 



NAME: S.P. Anderson 
PHONE: (5051 827-2536 
DATE C3LLECTED: 7-L-97 

RADIOLOGICAL 

b /- 
Sample exhibited an elevated ztLp?la/b&a tout 
f i e l d  before sampling, 

GROSS fiLPHL/BETA 
ISOTOPIC UR?NIUM * 
ISOTOPIC PLUTO= 239/240 * 
* See nCONKEKTSn on C h a i n  of Custody fonn. 

of 3420-n in the 
F.  

L. - 
? 
i, 

t 



ANALYSIS RfOUESltO 



Pmgon tuulfia, Tnc -Fort CouinS, Colondo 
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Sill N H E D - ~ O V E F Z S I G F E F B ~ U  
To: 2044 A Grilisteo St, 

Santa Fe, HH 87502 

Customer H&r: 810-153 

orig inal  
m C E  DUE: 

1 
1 

Pro j .Nazae:Scott Andarson m49 
+-? 
& 

-? 

I I I 

Description Rate 

55-00 / 145-00 Isotopic U r a n i u m  (U-238, 7J-234, 0-235) 
Gross Alpha/Bcta J 

N?S Cross Receipts Tax 

I TOTAL: 
Authorized By: No COC 

11-63 
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submitzed to 

Los Alamos National Laboratory 

3321R 

July 14, 1998 



Prepared for, 
Los -0s National Labomory 

Los Almos. Yew Mexico 
57535 

. Rrparcd b?: 
QST EnvironmtnnI 

a s . " .  1 ; o t h T ~ c c  

(352) 332-33 18 
S W ~ ,  Florida 32669-:m 

July IS, 199s 



Thursday, June 18,1998 

Los Alainos 
YAmoYAL LABORATORY 

ATT": Ed Mansfielc 
ESE 
14220 NEWBERRY ROAD 
GAINSVILLE, FL 32a7 

REQUESt NUMBER 4327R 
ANALYSISTYPE: HE 

Ploase analyze the enclosed samples 
aceording to tne scnecuie Inctcaa:cC; 

SHIP DATE: 6/18/98 
REPORT DUE: mma 
TURN AROUND REQ'D: 30 days 

These sarncei are on: 

LANL Request Number: 4321R 
Per Agmment  Humbec m6L0014-9S 
Projm Cost Code: MR2tOS153518 

RI\D SCREENING: Yes, Roceivod 

COMMENTS: 49 - 1104. OK; 

GNL ER ShrlO CONTACT3yicno Valcez r.3 H8C 

ANALYSIS ANALY;E(SJ SAMPLE CONT W J P E  DATE COr.:r.lENTS 
ORDER CODE W ID ID h1ATRIX SAMPLED I 



REQUESTMUM- O n R  
ANALYSlSNPE HE 

A m :  Ea IhknSfldld 

ESE 
14229 NEWBERRY ROAD 
GALNSVILLE. FL 32647 

H W  ICs S 
H M P  Ice S 
HEXP led S 
H M P  I& S 

3 



2691-41-0 
121-82-4 
99-35-4 
99-65-0  

50-95-3  
118-96-7 
1946-52.-0 
355-72-78-2 
606-20-2 
r21-24-2 
88-72-2 
99-49-0 
99-08-1 

479-45 -a  

-P U”/G 

3 - 2 3 5  
0,235 

0 -203 
c ,235 

0 . x 3  
0 .:03 
0 .LO3 
0.233 
0 * 1c3  
0 .2C5 
0.2C5 
0 , 2 0 5  

a -xu 

a -103 



iab Xame: QST Trojcct So.: 1944006G SDG XO-:  G91201 

x a t r i x  : ( r o l l  /wazcr) S 3 Z  213 S a v l e  Z3: !3&30S*T87 

;aS File TD: C9Z20f Sample wt/vol :  2.01. G 

%Moistce : 2 . 0  3 i k = i o n  Faccor : :-oo 

2691-41-0 
12 1 -82 -4  
99-35-4 
99-65-0 
479-4s-0 
28-55-3 
118-96-? 
5 4 6 - 5 1 - 0  
355-72-78-2 
606-20-2 
222.: 4 -2 
53-72-2 
94-95-0 
59-08-1 

UG/G 

C.203 
0 -203 

C -102 
0.203 
0 -102 
0 -102 
0 -102 
0.102 
O.LO2 
0.132 
0.203 
0 -202 
0,203 

a . 3 2  

I ’  

k. Q 

Page t of 1 ? o m  I QST 



(; Lab Name: QST Trojecz So.: 1944006C SDG XO.: G91201 

.+ Vac" ,,,x: (soil/watcr) SO:: 

Sanple w=/vol: 2.01. G 

%Moisture : 1.9 

Concentrated Extract Volme:  0.040 L 3at t  Received: 06/~9/98 

Za j cction Volume : 13ate Extracred: 06/22/98 

Time a a l y z e d :  2103 Date i2:alyzed: 0 7 / 0 8 / 5 8  -. 

CAS NO. C O M ? O ~ 3  
?.WW 

nnv 



2691-4:-0 

99-35-4 
9 9 - 6 5 - 0  
4 7 9 4 5 - 8  
90-95-2 
2.18 -96-7 
194 6-5:-0 
355 -72-78 
636 -20 -2 
322-14-2 

12:- a2 -4  

e 3-72 - 2  
c -  44-45-G 
94 - 0 6 -1 

-2 

ZG/G 

3.35 
O.L.99 
0,100 
0 .IO0 
0 .i99 
0,LOO 
0,100 
0,100 
0,100 
0.lOO 
0.100 
0,159 
C.35 
0.?,99 

L.. 
Q 

Page L o f  1 CORY 2 QST 



4 -58  

4.95 
4.99 
7.5: 
7 . 5 0  
3 -7s 
3.76 
3 -76 
3-77 
2*46 

s-ao 

12.4 
L7-3 
12.4 

so : C4L201 
-1yzec : 

5-09  I I 102.2 1 70-90 I 
s.25 103 * C 
5 -75 116.2 
5,23 233.3 
3,:7 - 42 -2 
8.19, fC5.Z 

30-230 
70-130 
70-130 
7 0 - s o  

70 -'*7 0 
70-:30 
f O - S b  
70--SLo 
70-34 
f 0 - 3 C  
~ O - S O  
70-130 

x - s a  



Lab Name: QST' ?rojccr SO. : 1944006G SDG NO.: G92.231 

M a t r i x :  (soil/watex! SOIL 

Sample wt/vol:  2.00. G 

%Moisture : 0.0 

G92.201 

Coxencrated Extrac: Volume: 0.040 L 3a=e Received: O O / O O / O O  

Injecclon Volume: Date Ex==acte& 0 6 / 2 2 / 9 8  

Time Analyzed: Lao9 3aze Aaalyzed: 07/08/98 

2691-4L-0 
121-82-4 
99-35-4 
99-65-0  
4 79-45 - 8 
98-95-3 
118-96-7 
1946-51-0 
355-72-78 
606-20-2 
121-1.; -2 

99-59-0 
99-08-1 

88-72-2 

-2 

I 

Q 

?age : of I 



. *  

Lab Kame QST 

, 

Sample W,/vol: 2.00. G 

Woisruze : 0.8 

Concenrrated Er..+zact Volome : 0.04 0 L 

C9Z201 

Dilu t ior ,  Far-or : .,,a0 

Dare Received: 06/3/98 

(. 

5 
1.3 

k j cc t loa  Volume : 3att  %rac,cl: C5/22 /98  

Date Aralyzed: 07/06/98 

2691-41-0 
121-82-4 
99-35-4 
99-65-0 
4 79 -4 5 -8 
9 8 - 9 5 - 3  
128-96-7 
194 6-51-0 
355-72-78-2 
606-20-2 
121-14 -2 
08-72-2 
99-94-0 
99-00-1 

4.74 
4.68 
5 . 5 9  
4 -91 
7 -25 
1 . 8 2  
4-17 
3 -55 
3.70 
3 - 7 8  
2 *44 
12.7 
17.5 
12.5 

Page 1 0: 1 FORY QS= 



2641-41-0 
2 2 ~ -  0 2 -4 
99-35-4 
95-65-0 
479-45-8 
98-95-3 
118-96-7 
1946-51-0 
355-72-78-2 
50 6-20-2 
121-1.; -2 
6 a -72-2 
45-9 9 - 0 
99- 0 8 -1 

Q . 



e -  C' 
* *  
4 

pn NrinhCrt 
Account Nunbcr a 1ANt - 295 

tiY6UOH ELAP JDt 10861 

cn 
b 
1 
-4 

W 

Y 
x rn 



I .- 
I * .  
I 

I 

I 

I& S m l t  101 LYUO8134-01 
Di 4 5 ISR/C(RZWO 5 15 33 18 

Client Sample f D i  HD49-98-0111 
Sl C e (Wor k 

& t r L  so31 

Sasrplc Ueight s N/A 
COC 3r1 0: WlA Extract Volum: N/A 

-. T* "A 

- 4  t. 
Date collected; oe/zl/oe 8 Soljdi 71 

3nstrument 3 BfflS5 M e C h c d i  8 2 7 0 ~  0 

Analyatr WDC Run Ins P52025 0 
L1 Lab Pilt ID; 7409 

tab bbnpla ID8 trV108431-01 
Client Sa l a  I D i  W49-91-0141 

S i t r / Z r k  101 IsitSR/nR2W11515331e 

smplr: Weight 1 N/A 
-tract yolunar H/A 

Date Collectedi 06/21/96 a solid: 71 

Jnstrumtntr H W 5  
Anrlyott nnc 

Lab File ID3  7489 

Hethod: 8270C 
Run JDs R52035 

Page 2 of 14 



1 -  . .  

I 

w i n  tL9eoe434 
.C;cDcember 1 4 ,  1598 OIi18 4" 

Lab Sample ID: ~ 9 8 0 8 4 3 4 - 0 1  

Matrix: soil 
Client Sarrlple lor W9-98-0141 

Sitelkork ID: 4535R/HR1W05153318 

TCLP Extract Date!  N/ 
Extract Dates OBj26/98 

midlysis; Datrz 0 9 / 0 3 / 9 8  Time: 14:39 

CAS a 
108-95-2 
111-41-4 
95-57-8 

541  -73 -1 
106-46-7 

95-50- 1 
95-48-7 

106-44-5 
621- 64 -7 

67-72-1 
90-95-3 
78 -59 -1  

105-67 -9  
65-85 -0  

111-91-1 
120-83-2 
120-82-1 
91-20-3 

106-47-8 
87-68-3 
59-50-7 
91- 57-6 
77 -47 -4  

95-95-4 
91-50-7 

ee-35-5  

m - 0 6 - 2  

l:!:i::l 
2 0 8 - 9 6 - 0  

9 9 - 0 9 - 3  
6 3 - 3 1 - 9  
51-10-5 

100-02-7 
132-64 - 9 
121-14-2 

64-66-2 
7005-71-3 

606-ao-7 

C-Wd 

Phono1........................+~.. ......... 
Iis(2-Clrlurocthyl)cther.. .................. 
2-Chloro benol . .  ........................... 
1,3-D chforobcozcne. . + * *. . . . * 
1,l-D chlorobentcnt.,..................,... 
1,2-D f chlorolK~rene.. ...................... 
~-Wctbylph+pol........-.........+......... 
4-Wthy lphe~01 . . . . . .  ..................... 
n-ltitroro-dj - n - p m p y ~ a d n e . .  ............... 
~ e ~ c ~ I ~ ~ ~ t l ~ i ~ . . . . . . * * . . . . . . . . . . . . . . , . . . .  
HitrObcnrene..,..,....,........+........tt. 
l e  hot~nt . . . . . t . . .+ . . rr . . r . r . . r . . . . . . . . r r l  
2-8trophsnol. .  ............................ 
7 , 4 - D  nctb I~lhcnol ......................... 
Banao i r  CY ac d , . . . . .  ........................ 
t i 0  12-c Iloruelllorr irrethalla. t I * * * t . . . 
2, ~-~ich~orophsnoK. * .  . *. *. + * * * . + . + + 
1 , 2  4-T l c b l o r p l e n z e n e , , . , . , . , . , . , . . . . . . . . .  
Ha &t ha€.* ............................... 
I - e b l o  "anlilne ........................... 
Herachforobutad~ene.. ..................... 
5 . C h l o i o - 3 - ~ t h i l ~ ? i ~ ~ ~ ~ .  ................... 
Hcrachfo 02. c l ~ p u t a t l ~ r n r .  ................. 
l,,,6-Trfchlorophanol.. .................... 
2 4 5-Trichloro ? i c n ~ l ~ ~ . ~ . . . . ~ . * * ~ ~ * * ~ * * ~ * ~  
2!cf~lororuphthafeno,,. ..................... 
2 - b l l L l O r n i  I l l e * . + . + . . * * . * * . . * . . , ~ ~ . * ~ ~ ~ * ~ + *  
Oimrth 1 b t h a f a t e . . . . . . , . . + . . . * ~ * * * * * + * * * * *  
AccnapKtg CUE* ............................ 
3-Ui troan l fhs .  *. * * , . 0 . * * * * * * * I * * .  

I-Watb lnaprtb one.. ..................... 

.......................... 
* * * * I + 

1 * * * I+  * * * * 0 * + * * * I t  0 * * * * 1 * 

.............. 

U11. 'luy" H/A 
COC III ua N/A 

mte Collectcdr 08/31/98 

RL 
930 
930 
930 
930 
930 

930 
930 
330 

930 

8% 

f3 
9 8 8  

8:: 

'g!! 
38 
'88 

338 
4 8 8  
1388 
99!8 

930 
930 

3700 
936 

910 

930 

910 

0 
I 

5 

6 

I- 

5 
cv .. 

Dilution 
3 
2 
3 
2 

2 
1 
3 
3 
2 
1 
2 
2 
2 
1 

3 
1 
I 
3 
2 
2 

2 
2 
2 

a 

3 

3 

t 
i 
$ 
1 

? 
2 
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tng  I n&9 8 0 B I 3 4 
8eptc r 1 4 ,  1998 Olr l8  yol 

D11. Tvpe: N/h 
COC Io os It/A 

Mtc Collected: 08/21/98 

Sample Ueightr N / h  
&Ittract Volumca N/A 

Q solid: 71 

Jnatiumcnt a HPW6 
Analystt C%s 

Lab P i l e  I D :  CUD9624 

M e t h d x  82608 
Run In! RSl2SS 

P a p  5 of 1 4  



4 .  1. 

.. 
togln lLQeo8134 
Scptc*r 14, 1998 O l t l B  yell 

P r o d u c t ,  aIILL - Volatil. orgadem 

Hcthodi 82600 
Run Int RSl25S 

67-66-3 
71-55-G 
56-13-5 

563 - 5 0 - 6  
71-43 -2  

107-06-2 
79-01-6 
78 -07 - 5 
14-95-3 
75 -27 * 4 

iooii-02-6 
108-88-3 
108-16-1 

10061-0l- 5 
19-00-5 

i i 9 - i e - i  
142 -28 - Y 
124 -48 -  l 
5 91 -7 8 - 6 
106-93 - 4 

. 108-90-7 
630-20- 6 
100-41-4 
1330-20-7 

100-41-5 
75-15-2 
96-82 - 0 

ioa.a6-3 
96-18-1 
79 - 3 4  -5  

. 103-65-1 
35-49-  8 

106-43-1 loa- 67- e 
ga-06-b  
95-63-6 

135-98-8 
5 1-33-1 

, ,.. 116-at6-7 

cas# Carprnrad unit. Re4ult Oualiti+ra WL D i  lu t  J o n  

Chloroform ................................. ug/kg MI '1.0 1 ................... 7 00 1 1,l l-Trichlarocthsne... ug/kg ND 
rarhon trtrachlor3de.. ..................... og/kg Nn 
1,i-Dichloraprrspene ........................ ttg/kg ND 7.0 1 
t r e n z s n c . . . . . , . . . . , . . . . . . . . . . . . . . . .  .......... tlg/kg Nn 7 , 0 1 
1,2-Dichlcretthsnt,.. ...................... ug/kg ND 7 . 0  1 
Trichlortxthenc ............................ u g / k g  h i  7.0 1 

IJfbc-thar.e ............................. Ug/kg rm 7 .Q 1 
~ 1 d 3 c h l o  Om?thanc.,... .................. %/kg MD 7 . 0  1 
trane-1 3-dchloropropcne.. ................ trg/kg ND 7 .0  1 
I-Uethyi-2-gtntmone. ...................... u g l k g  Hu zu 1 

3 ~o lucnc . .  u g l k g  wu 7 . 0  
cia- l ,3-dchloro ropcnc. .  .................. u g / k g  WD 7.6 
1,1 ,I-TrichloroePhant.. .................... t q g / k g  MI ' I  . (1 1 

7.0  1 

1 1 Z-D€thloropropanc ........................ ug/kg Hn 7 .0  

................................. 
wr? 7.0 1 

1 
I 
1 
1 
J 
1 
1 
1 ................................... 7 e 0  1 

7.0  1 

letrachlorcetheat..,...........,...~...++~~~. q / h g  

2-HexamneI................................ W k g  
1 2-Dibronocthanc, * , , + * + I + * * + ug/kg Nn 7.0 
r.Cllorobenxene.. ............................ ug/kg Nn 7 . 0 
1 l,l,l-?etrac~loroethrnc.,,~.~,.~ ......... u g h  Hn 7.0  
Ethyl btnrcnt.. ............................ r q / k g  nil '1.0 ........... 7.0 x lcneo ttoC~l)..~..,.~..+...~,, ug/ky 
D r ~ f o ~ r . . . r . . . . , . r + r . t r . t . . . , . r . . r r + . . a r  ug/kg ND 
leoprapylbcnrtnr:. t q / k g  Mn '1.0 
B r m b c n  cnc........+...l...+,.,.~...~,.... ug/kg HD 3 , 0  

2-ClhlQrOtO Utnt..+4.t.t..+.+....~...,.,,,, I;g/kg HD 
I-chlaro o uent...,...........,......~.,... tiglkg m 

1 3-Dichloropr ope.. ...................... c q / k g  WD 7.0 
DJbromochloranc hnnt. ...................... w/kq nIJ 790 nu za 

K Sryren'?. l q / k g  

1 
1,2,3-Prfchlom ropant.. ................... ug/kg m 7 .o I 

.......................... 
I 
1 
1 

................ ND 7 * 0  

ND 7 * 0  m 9.0 m 
m 7.0 

n-~rcpylhcnrtnt,,,. l11,~,7.le~ra=hPoroeth.nt,. ........................ ug/kg us/ kg Nn 1 

rcc-But I , 2 ,4 -T~~aethy l&nrcnc .  I h n i m e . . . . . , . , . .  ug/kq m 

................... i 
f 

1,3 5-Tr!rwthylbenrent., bg/kg 
tcri-lut l b n z e  e.. , a uq/ 9 

ug/kg 
* .  , + . , . , . +. . , . . , .................... ................. ;:8 

t 1,3-DlcKlorobtnztne. * * * + *. . . * + , , * * * , * u g h  t,I-nrchlarohtnrcn ~.............,...... .... w/kg Nn 7 10 

-4 
F r g t  6 of 14  w 



~ R * M U  I8- f Patc*nt R~covwyyr 
ToIuene-& ................................. 113 

ramtluorobmzene.. ..................... 11) 
r ~ l t u o r o o c t b r n e . , , . . ~ ~ , . ~ , , ~ . , ~ . . . . . . ~  103 

118 1,2~Dlchl0rocthrna~dI,,,.~,,~,.,.~,.~.,.~,. 
6; 1 

7.0 
7.0 

7 . 0  
1 4  

*. f 
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@ i n  #L9808434 
Beptemlcr 1 4 ,  199a Olila pm 

Frodtleta 827-LS - Library  much (Ten Poaka) 
tab Sample ID8 LPBO8134-02 

Client S a q l e  ID1 W49-99-0142 
SitelWork IDZ 4525~/m~05153318 

Dil. T y $ r  H/A 
Coc In 0: H/A 

Date Collected: 08/21/98 

lnatrunrntr “4’55 
Analyeti mc 

lab Pile ID: 7690 

Extract sunple Weight v0i-z z U/A n i A  

t Solidi 46 

R*t 7ir EUI C u r 8  mltr Llr .u l t  Qudifhr. 

170 7.36 L U l f C I L U I I I I . . . . . . . . . , . * * . , . ~ . . . . . . . . . . ~ . . . . ~ . . .  ug/)rg 

Latr Susple ID: t9808134-02 

Matcixt Soil 
CliCAk -le m; w 9 - 9 8 - 0 1 4 1  

Site/  rk ID8 4525R/)IR2H05153316 

_ .  TCl.? Bltract  Datal W/ i n a t n m ? n t r  H W 5  
Analyet: )Qx: 

Lsh File 101 7 1 Y O  

mlt. R e D U l t  *8lif1*rS RL PI l u  t lor c m #  C a p a u r d  
310 WD 

1400 
720  

ND 
1 

WD 

1 
920 
730 

H D  
1 

m 
1 

m 320 

1 
UD 310 ........................ 1 

1 

w 
ND .... ........................... 

.... 1 

1 

Nu 
w 

1 
NI, 
Nn 
NI) 

1 
1 

HD 
Nil 
UD 

................... 

................... ,. ........................ ...................... 
1% I -  

.. 
720 
790 
‘12 0 
720 
710 

......................... 
f 

............................. 
7100 

- . \ ;  .............................. i ?:  
?: ‘ 
” - *epTttw uhlt  

f :  Page 9 of 1 4  
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lab 6 - l ~  1Dr L98OB434-02 
Client S aplc IDa )QH9-98-0112 

Gite)Yark IDS 4515R/MR2H05153318 
Wttlx:  sol1 

TCLP Extract Date: N/ 
E x t r a c t  D3tct 00?26/98 

Analyeis Uatsr 0 9 / 0 3 / 9 8  Timet 15222 

C U I  

111- 91 - 1 
120-83-2 
120-02-1 
91-20-3 

88-b8-3  
5 '3 -50-7  
91-57-6 
77 -17 -4  
88-06-7 
95-95-4 
9%-58-7 
09-74-4 
13 1 - 11 -3 
206 -36- B 
99-09-2 
83-32-9 

100 - 02 -7 
i32 - 64 -9 
121-14-2 
606 -2 0 -2 
04-66-2 

7005-72-3 
06 -73 -7 

100-01-6 
534-53-1 

E t - 3 0 - 6  
103 -33 -3 
101 -52-3 
116 -74-1 

8'1 -E b - 5 
as-01-8 

120 -1 2-7 
01-74-1 

I O G - U - ~  

31-28-5 

91-94.1 

c e  - ............... 
+ . . 9 I. . I  I b * . t e 9 ..................... .............................. ........................... 

.................... 
................... ........................ . . * . * , . * * t t 4 

. * . . e *  * * . * . * * * . * *  ................ 

Fyreac,,., ............................... 
~ i ~ t y ~ t w n r  iphth.l*te........,...t.l. ....... 
3 , )  -DicbIloTobcnrldlnt. , I t 9 i . + * I t 

Pbge 10 of 1 4  
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Date Colfectcd~ 08/21/98 t Sol ld :  46 

.- 



O i l .  T y t  H/A 
QT I n  0:  N/A 

Date Collected: 06/21/98 

S q l c  Wclghtr N/A 
gxlract Volunca N/A 

8 SolJdt 46 

22 
22 
22 
22 
11 
11 
11 
11 
43 
11 
22 
I1 
11 
11 

fl 

1 
1 
1 
1 
'I 
1 
1 
I 
1 
1 
1 
1 
1 
I 
L 

$age 12 o f  1 4  



Lab Savplc ID: L91OB431-02 
Client Sample IDS HD19-98-0142 

sitelwork I D t  4515R/HR2N05153319 

Dll. T: WjA SaPple Weight 
Erttact Voltme 

Date Collected; 01/21/98 1 solid 
COC In 0 :  N/A 

N I A  
W A  
IC 

H e t E d t  0360D 
Run Snr R5125J 

67-66-3 C h I O r O f O m .  ............................... 
3 1 - 5 5 - 6  1 , l  I-Trichioro+tbana.. .................... 
56-23-5 carbon tttrachlori&. ...................... 

563-Sa-6  1. I-Dichloroprapans.. ...................... - .  

................. 
L . ........... 

.................. .................... .................... 

................ 
........................... 

........................... 
.. 

--I._I 1 I- . .  
1. p!. - IrpYllq 8.lnit 

Pdqc 1 3  of 1 t r .  . .  

=',. . 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 
1 
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I '  f -. . -  . K ~ O N  gnvironmental Services 
109 Starlite Park 

Marietta, Ohlo 45750 
Phone: (740) 373-4011 

Loa A l a w s  National Laboratory 
HS H865, Drop %igllOIU 
t o o  Alarms, i?4 87545 
Attentionr John H i g l i o  

SMO, TA-3, B l d  
w i n  I f 1  L9808434 

Rewrt Datcc 09/15/96 - Work ID: SS2SR/rSRZWOSlS33l8 
Date Received: 08/25/98 

M) tlurber 1 
Account llufrherl W I L - 2 9 5  

SAMPLE I UENT I PICATI ON COPY 
,",:;E oescrg,,tion San: le 

L980 84  3 1 - 02 MD4 9 - 98 - 014 2 

A l l  rcsulte 011 solido/aludges ara reported on a dry weight baais, where aFplicablc, 
unless othcrwfsa 8 eciffed. Thia re r t  shall not be re roduced, 

except i n  fulf, uithout the wr igcn  approval of Kf&ON. 



KEMRON ENVIRONMENTAL SERVICES 
REPORT NARRATIVE 

Lab ID# 7797t0014-8M 

CLIENTa LO8 Alamoe IJational Labratory 

Saaple Hanagament t 
Two soil Pamplss were received at l l euon Envirormental Services on 8/75/98, 

Client XDa 
m49-98-0141 
~ ~ 4 9 - 9 0 -  01 4 2 

Quality control: 

yOLhlJtZ ORDANICS - 87608 
US/MSD outlier acceptable in daily moil UZS. A s e p a r a t e  calibration cucyo was uaed 
tricblorotrifluoroethane, 

for tho cyuantitatlon of 

WS/H9D 8nalysis warn perforrmad on a non-LANL sample, 

SLWJVOWTILE ORQANICS * 8270: 
There were no technical difficulties encountered durlng the analyeim of theme sa.rnpleer 

H!?/USD analymie was performed on sample UD49-98-0140 Iw 4511R. 

PCB - 8082: 
There were no technical difficulties encountered during tho analysie of this sample,  

shipment Conditionul 
The ramplea were received intact, Solid bluo ice was preient, 

I certify that thi8 data package f m  In compliance with t h e  t e r m  bod condillon. of t h t  contractr both technical ly  and in 
completeness, oxcept a6 detailed in thi. QC Report, 

Laboratory panapor I 



t I ' &in jL9808434 KEKRON 8NVIRONMXlFTAt  SERVICES 
Septerber 15, 1998 03117 pm 

Lab Sarple ID;  1198DB434-OS tI3trixl Soil % Sol id i  71 
Client Sarrple ID: MD49-98-0141 Collected: 08/21/98 N/A COC Info: W A  

h a l y c e  Vnika Renri l t  Qualifiers RL Dil q p e  hnalyst Dare Time Method 

I Site/Hork I D S  4525R/MR2H05153318 

Anal sle 

percent Solids...,............. 1 rt .  71 1.0 1 lI/A DFN 09/27/98 0 9 t S O  D2216-90 

Product8 B27-L9 - Library Ssnrch {Tdn Peak61 
Lab Sample I D t  L9808434-01 

Client  Sarcplc ID: Ho49-98-0151 
Sitc/Hork Or 4525R/YJ12W05153318 

Hatr 1 X I  Soil 

TCLP Extract Dater II/ 
Extract Dater os?2fi/se 

Analysis Date: 09/03/98 T i m ;  14139 

CAS Y Compound 

Pil. T ea W h  Sarrpltl h'cight 1 W A  
Extract Volura r IJ/A COC 130: lt/A 

Date Collectcdi 08/21/96 1. Solid; 71 

j-kthodr 8270C 
Run I D 1  R52025 

U n j t e  Result Qualiflere Rt Ret ~ l m e  
111 -76-2 Ethanol, 2-butoxy. ......................... ugt'kg 820 7.26 

Produatr 827LA9 - Semivolatile Compoundo 
Lab Sasple  IDi L9808434-01 

Matrix: Soil  

Client Sarrple IOa ND49-98-0141 
Sitc/Hork 3 D i  452SR/HR2W05153318 

TCLP Extract Datet H/ 
I Extract Data; 08?26/98 

Analyeis Datoi 09/03/9l3 TIrr.ct 14139 

Dil. 'D/FO' W A  Snrrplo Holght a W A  
COC In 0 1  H/A Extract Volumot H/h 

Data  Collectcdi 08/21/98 \ Colidt 71 
l n n t  tunent 8 H E W S  

Annlyatt MDC 
!,at) Fllo In1 7489 

Hcthoda B270C 
Run 101 R52025 

~ ~~~~ ~~ ~~ ~ ~~ 

6 2 - 7 5 - 9  n-Nitrosod~mcthylam~n~,,, .................. ug/kg I I D  930 2 
62-53-3 Aniline,,, ................................. ug/kg tin 1900 a l - 

tt 0 Fqwitlrq L l r I t  ' *  I 



OD 
d " 
c 
0 

"I.." 



fogin #L9808434 
Septerber 14. 1998 01:18 pa 

product: 827LAS . Semivolat i le  Compounds 

KEMRON ENYIRONHENTAL SBRVICBS 

Lab Sample ID; L98OE434-01 

yatrix: Soil 
Client Sample ID: wD19-98-0141 

Site/h’ork ID: 4525R/HRZH05153318 

TCLP Extract Dater tI/ 
Extract Date t 08426/98 

Analysis Date: 09/03/98 Tic.e: 14339 

D i l  . T e: H/A 
COC 130: H/A 

Dale Collected; 08/21/98 

Ins trumnt  t HFMSS 
Analyst; HDC 

Lab File ID: 7489 

Sarple Height: 11/A 
Extract  Vo1urr.e: H/A 

t Solid; 71 

Methodr 8270C 
Run ID3 R52025 

CAS I Compound Unite Result Q u a l i f i e r s  RL Dilution 

86 -73  -7 
100-61-6 

101-55-3 
i i  a -75 . 1 

87-86-5  
85-01-6 

120 . 12 . 7 
84-74-2 

206-44 -0 

8s- 613 -7 
129- 0 0  . 0 

91 . 94 * 1 
56 -55 -3  

117-81-7 

117- 84 -0 
205-99-2 
2 0 7 - 0 8 - 9  

50-32-8  
193-39-5 

5 3 - 1 0 - 3  

2113.01 -9 

i9i-i4-Z 
108- 60 . 1 
100 . 51 . 6 

Fluorene ................................... 
4-~Jitroan€line ............................. 
4,6.Dinitro. 2.rr.ethylphenol ................. 
Azobenzenc. ................................ 
4-Bromophenyl-phenylether .................. 
Hexachlorobenzene .......................... 
Phenanthrene ............................... 
Anthracene ................................. 
Di-n-but lphthalate ........................ 
FluorantXene., ............................. 
Fyrcne . , .  .................................. 
Butylbenz lphthalate .  ...................... 
3. 3 -DichYorobenzid.lne. .................... 
Benzotalanthracene ......................... 
b i o ( 2 . E t  hy 1 hexy 1 1 pht ha 1 at  e ................. 

n-tlitrosodiphcnyIamine ..................... 

Pentachlorophenol .......................... 

................................... ........................ ....................... ....................... ............................. ..................... ..................... ....................... 
............... 

SURROCIATBS- In Percent Retcovsry: 
2 .  4 6-Tribromophenol ....................... 2-Fluorobiphcnyl .. ......................... 
2.Fluorophenol ............................. 
Ilitrobcnzene.d5 ............................ 
Phenol.dS. ................................. 
p-Terphcnyl-dti ............................ 

78.2 
61.1 
49.2 
55.0 
41.9 
119 

19 . 1221 I 30 . 115\\ 
25 . 121%) 
23 . 120\ 
18 . 1371 

930 
1900 
4500 
930 
1900 
930 
930 

4500 
330 
9 3  0 
930 
93 0 
930 
930 

1900 
930 
930 
930 
930 
930 
930 
930 
930 
930 
930 

3700 
930 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

3 cd 
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k i n  bL9808434 K W O N  ENVIROWiWTAL SERVICES 
Septerher 14, 1998 01:18 pm 

Product4 8 2 6 0 t S  - VOA Library Search 

Lab SamDle ID: L9808434-01 

. Hatrix: soil  . 
TCLP Extract Dater € I / A  

Extract Date; € I )  
Analysis Date: OB?26/9f3 Tir.e: 16t26 

CAS I Compound 

D i l .  T e :  H/A Sampls Weight. t N/A 
Extract Volumo: Il/A COC 130: H/A 

Date Collcctcd: 08/21/98 1 Solfdr 71 
Instrutrent : HFMSC tiathod: 82608 

Analystt CHS Run IDs R51255 
Lab F i l e  ID: 6LA0962.I 

Unite Raeul t  Q u a l i f  i e r e  RL Rt t Time 
110 searchable peaks ........................ ug/kg 

Lab Savple ID: L9806434-01 
Client Saaple fD8 Ho19-98-0141 

Site/Hork ID: 4525R/WR2W05153318 
. Matrix: soil . 

TCLP Extract Date: t?/A 
Extract Date: JJ/ 

Analyeis Dater 0&!6/98 Tines 16:26 

nil. T e8 tI/A Smplo Height; tI/A 
Extract Volurna: l l /A  COC I%os 11/A 

Data Collcctedt O8/21/9B t Solidi 71 

Inntturrent t HPHSC Hettiodt 62608 
Analyett CHS Riin ID: R51255 

Lab Fila ID8 61h09624 

CAS t Compound Units RerulL Qualifiers RL Dilution 
75-71-8 Dich lorod i f luorometkane , . , . . . . , , . . . , . . . . . . . .  ug/kg trn I4  1 
74-87-3  C h l o r o r n e t h a n e . , . . . . . . . , , . . . , . . . , ~ , . . ~ ~ . .  .... ug/kg IID 11 1 
75-01-4 Vinyl chloffd8.1.....t.l...,,..,.,............+ ug/kg tm 1 4  1 
74-83-9 Bromomethane....,...,,tr...,.,............. ug/kg I ID 14 1 
75-00-3 Chloroethane......,,,...,......,. ........... urJ/kg trr) 14 1 
75-69-4 T r i c h l o r o f l u o r o ~ e t h a n e . , . . . . . . , , , . . , , . . . . , , . ,  ug/kg #ID 7.0 1 
75-35-4 l,l-Dichloroethene......,......,........,+. ug/kg t1n 7 + O  1 
74-138-4 Iodoaethme.. ............................. ug/kg tm 7.0 1 
75-15-0 Carbon disulfide.. ......................... ug/kg 1iD 7 .0 1 
67-64-1 A c e t o n e . , , , , . , .  ........................... ugfkg IID 28 1 
75-09-2 Methylene c h l o d d c . .  ....................... ug/kg tID 7.4 1 
156-60-5 trans-1 2-Dichlocoethenc,.,,..............,. ug/kg }ID I 4  1 
75-34-3 l,l-DLchloroethane ......................... ug/kg t m  7.0 1 
594-20-7 2 2-Dichloro ~opane..,..l.l~.I.......I..l.. ug/ 9 tm 7.0 L 
78-93-3 2 - B ~ t a n 0 n e . + + . . . . ~ . . . , . , , , . , , , , , . . , , . . , . . , ~  uq/kg rm 7 0  1 
74-97-5  3romochlor~.cthane+..,,,..,.,.,,,,,..,.,.. ug/kg 11n 7 * O  1 

156-59-2 clo-1,2-DichPoroethane,. ................... ug/%r~ tID 1 4  I 

- 
L1. S q C z t t m J  t l a i t  
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h l n  #t9B08434 KEMROW ENVIRONMENTAL SERVICES 
Septerhr 14, 1998 01:18 pm 

Products SOB-PCB-S - PCBls (Soil) 
Lab Sanple ID8 L9808434-02 

Client Sarcple ID: HDi9-98-0142 
SI tc/Hoxk ID: 4 525R/~l?ZW05153 3 18 

Matrix: Soil . 

TCLP Extract Dates € I /  
Extract Date: 08?25/98 

Analyois Dates 08/27/98 Timet 

CAS I Comnound 

DI1. 7 et t I / A  Sarrple Weight: W A  
Extract Volume; ti/A COC I t S f o t  N/A 

Date Collected; 0 8 / 2 1 / 9 8  1 Solidi 46 

Instruxent I HP4 
h 3 l y 8 t Z  ECL 

Lab File ID8 019R0101 

Methodt 8082\3550 
Run 1Dr A51257 

Unite Resul t  walif iere RL Dilution 

SURROGATES- In Parcent Recovery: 
2 ,4 ,5  6-Tetrachloro-rn-xylene. .... +......... 51.3 
Decachlorob~phenyl . . . . f . . . . . . . . . . . . . . . 71.7 

Lab Sample ID: L9808434-02 
Client SamDle ID: m49-96-0142 

Hatrixt Soil 
Collected: 06/21/90 1I/A 

Percent Solids. .............,.. I w t .  46 1.6 1 H/A DFH 08/27/98 0 9 1 5 0  D2216-90 
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t I 

w i n  kL9808434 
Septerber 14, 1998 01:18 p 

Productt 627LAS - Semivolatile Compounde 
Lab Sarrple ID: L9808434-02 

Hatrix: S n t l  

Client Sarrple ID2 HD49-98-0142 
Site/Hork ID: 45?5R/W!2W0515331S 

TCLP Extract Dater l l j A  
Extract Date: 08/26/98 

Analysis  Datci 09/03/98 Time: 15:22 

CAS # 

56-55-3 
117- 81 -7 
218-01-9 
117-64 -0 
205- 99 -2 
207-08-9 
50-32-8 

193-39-5 
53 -70-3 

191-24 -2 
100-51-6 
10B-60-1 

Sarple Weighti 1J/A 
Extract Volume: ll/A D;k 232:  1$:: 

Date Collected: 08/21/98 1 S o l i d i  46 

Instruicent 2 WMSS 
Analyst: HDC 

Lab File 1Dt  7490 

Kethod: B270C 
Run ID$ R52025 

Compound Unite R e s u l t  Qualifiers HL 

Benzo(a)anthracene....,.. u!3/kg 
- ................... €ID 7 2 0  ................. ID 720 bio(2-Ethylhexyllphthalate ug/kg ................................... ug/kg !ID 7 2 0  

uglkg IiD 720 
uglkg rm 7 2  0 .................... ug/kg N-D 7 2 0  
uglkg tm 72 0 ................... ug/kg No 720 ................... uq/kg tm 7 2 0  

uglkg tm 2800 ............... ug/kg J r n  7 2 0  

....................... ug/kg tm 720 

SURRWATES- In Parcant Rscovsxya 
2,d 6-Tribromophenol ....................... 68.5 
2-Fiuorobiphenyl. .  ......................... 46 .1  
2-Fluorophcnol ............................. 42.8 
Nitrobenzene-ds . . . . . .  ...................... 4 0 . 3  
Phenol-dS.....,... ......................... 39.2  
p-Terphenyl-dld ............................ 102 

25 - 121% 
23 - l 2 0 I  

18 - 1371 

Dilution - 
1 
1 
1 
1 
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Product: 826LA - Volatile Organice 
 ab sample I D $  ~ 9 ~ 0 ~ 3 3 4 - 0 2  

Client Samplo I D :  Hui9-98-0142 
Si te /Hork  I D i  4525R/WR2H05153318 

Matrix1 Sol1 

T C ~ $  Extract Data8 ~ J / A  
Extract Ddtar  JI/ 

Analysie Data: 083)26/98 Time: 16t59 

Ins t  rumnt  i ~ ~ ~ . . .  

Analyst: 
Lab F i l e  SDt 

11 EMS G 
CHS 
bLA09625 

Sample %eight: lJ/A 
Extract Volune: 11/A 

t Solid: 16 

Cethod: 8260B 
Run ID1 R51255 

CAS I Compound Unite Result Qualif iere RL Dilution 

6 7 -  
71- 
56-  

563- 
71 - 
107- 

79-  
78-  
74 - 
75- 

10061- 
108- 
108- 

10061 - 
79- 

127- 
142- 
124-  
591- 
106- 

630-  
100- 

1330- 
100. 
75- 

108- 
96- 
79- 

103- 
9s- 

106- 
108. 

$8, 
95-  

135- 
541- 
106- 

ioe- 

98- 

6 
5 
2 
5 
4 
0 
0 
9 
2 
0 
1 

0 
0 
1 
2 
4 
7 
9 
9 
2 
4 
2 
4 
2 
8 
8 
1 
3 
6 
4 
4 
6 
0 
6 
9 
7 
4 

e 

e 

16 
15 
' 3  

3 
16 
11 
17 
15 
7 
12 
0 

11 
10 

# e  

la 

a 
a 
e 
' a  
13 
10 a 
1 
0 
2 
5 
' 2  
6 
0 
4 
5 
9 
3 
7 
6 
3 
10 
3 
6 

p -  3 
1-6 
i - 5  
i-6 
1-2 
; - 2  
- 6  
' - 5  
1-3 
' - 4  
' -  6 
1-1 
1-3 
- 5  
1-5 
1-4 
1-9 
1-1 
i -6  
' - 4  
1-7 
1-6 
- 4  
1-7 
' - 5  
, - 2  

8-1 
1-4 
- 5  
1-1 
1*8 
- 4  

' -  0 
8-6 
# * 6  
1.8 
- 1  
'-7 

, - e  

C h l o r o f o f m . . . . . , , . . . . , . . . . . . . . . . . . . . , . . . . . . . .  
1,l 1-Trlchlorocthana..,.................,. 
Car Imn t e t rachlor ido . . . . . . . . . . . . . . . . . . . . . . . 
1,l-llAchloropropena ......................... 
Benzcne....t....4.,...,.,................,. 
1,2-Dichloroeth~tro,........ ...........,.,.. 
Trichloroctheno...,... ..................... 
1 2-D~chloropropana ......................... 
D!bromoxathana.. . . . . . . . . . . . . . . . . . . . . . 
Bron-odich~oromthano.. . . . . , , . . . . . . . . . . 
trans-1 3-Dlchloropropcnot. . . . , . . * .  . . , , 
~.~att,yi-2-pentanona.. . . . , .. , . . . .. . . . . , . . , 
Talucnc,. . . . . . . , . . . . . . . . , . . . . , . , , . . . , , 
cia-1,3-~lch1oro ropcna, . , . , . . . . . . . . . . . , . 
1,1,2-T l chlorocfhano. .  . . . . , . . . . . . . . . . . , , 
T e t r a  lrforocthena.. . . . . .. , . . , .. . . . , . . . . . 
1 3-P~chloropro ane. . , t.. , , . . . tI.. . . 
Djtircrmochloro~efhana. , . . . . t.. . . , . . . . . . , 
2 . l l c x a n o n e . , . . . . , , . . . ,  ..................... 
1 2-Dlbromoethan~,,,,,~.......,,.....,.. 
Chlorobenzcna.. . . . . + t.. . . . . + .  ,. . 
1 1,1,2-Totr~ch~oroethane, .. . . . . , . . . . . 
Elhyl benzene . . . . , , . +. . . . , . , . , . . , . . x lenco ( to ta i ) , .  + , + t t l  ,. , . . . . . , 
SYyrcno ...,. .. . .. I .. . . . ,... t . I  ..... I .. .. . 
Oto~form....l,.l...,t,*,t,.,t...,...t..... 
IBopropylbcntenot,,,,.~..,..,,,..,...... 
Browhcnre ~ . . t . . , , . . , ~ t . . . l t . . . , . . . . . . . . . .  
1,2 ,3-Tricboro ropane., , , . . , , . ,, . . . , . . 
1,1,~,2-7c~rac,,foroottlano,. . , . . . . . , . . 
n.Propylbcnzcno,,,,,,,,..,,,,,,,,,.,,,.,... 
l.chlototoluene,,,,,..t~o...tt.,.,.,......, 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
43 
11 
11 
11 
11 
11 
11 
4 3  
11 
11 
11 
11 
11 
11 
I 1  
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
1 1  
I 1  

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
t 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



P r o d u c t s  826LA - Volatile Organics 
b b  Sarplc ID: L9808434-02 

C1 i en t Sarpl e ID: ).ID49 - 98 - 014 2 
Site/Hork ID: 4525R/W2H05153318 . Gatrfx; %il - 

TCLP Extract Dater tI/A 
Extract Date t  14/A 

Analysis Date: 08/26/98 Time: 16159 

l(EHRON BNYSRONHEKTAL SERVICES 

Sar.ple Height : l I /A 
Extract Volurr,e: H/A 

Pate Ccllected: C I R 1 2 1 / 9 R  1 Solid: 4 6  

Instrunent: HPHS6 
Analyst: CMS 

Lab File ID: 6LA09625 
Wethod: 8260B 
Run ID: R51255 

CAS I Compound Units Rseult Qualifiers RL Dilution 

99-87-6 160 ro yltoluene ........................ ug/kg 1m 11 1 

............................ In, 11 1 
tm 22 1 

104-51-6 n-But lbenzenc. ug/kg 
95 . 50 . 1 f 52 . Dfchforobenzene ........................ ug/ kg tTL, 11 1 

96-12-8 I,2-l)~brom-3-chloro ropane.. .............. ug/kg 
76-13-1 Trichlocotrif luoroetRanc., ................. ug/kg ND 11 1 

SURROGATES- In Percent Recovery? 
Toluene-de. ................................ 115 ai - 1 i 7 t  

1,2-Dichloroethanc-d4.,. ................... 123 *,RE t 80  - l 20 t  

-Brornof luorohenzene . . . . . . . . . . . . . . . . . . . . . . .  1 2 4  ' , R E  
ibrorr~fluorclrr.ethane.. . . . , . .  ............... 113 E 

LL ntpatln)  LlmiC 

Page 1 4  of 1 4  
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I U N K  LCS 
N4 W 5  
ti4 
N4 
N4 
N4 
M 
N4 
N4 
N4 
M 
h 4  
N4 
H4 
W 
N4 
N4 
H4 
Nh 
N4 
ti4 
N4 
ti4 
N4 
M 
N4 
!A 
N4 
N4 

LCS I C s  
L t c  VCL 
I t  135 

U W l E  US USD 
N4 614 M I  

FfRCLMT 

N4 
144 
ItA 
N4 
N4 
N4 
ti4 
t iA 
N4 
u4 
N4 
H4 
N4 
N4 
N 4 
N4 
N4 
N4 
t44 
N4 
N4 
NA 
N 4  
N4 
N4 
N4 
N.4 

4 3  
43 
4 1  
4 1  
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
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43 
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43 
43 
43 
43 
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43 
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31000 

130 

6600 

a1 

3 . 5  

4 * 4  
5 * 9  i e  

a300 

3s 
47000 

'318 
310 
J4 

10  
16000 

3 .1  

1 .0 I 

4.5 1 
I 1  1 
1.1  1 
1 .1  1 
1 . 1  1 

Z J  1 
1.1 1 
7.1  1 
2.3 1 
i f . .# 1 

2 1  5 
0 .23  1 

5'1 
1.1 I 

57 1 
4.5 1 
0.57 1 
23 1 
0.Y1 2 
0.07 1 
1 .1  1 
2.3 I 

I10 , 1 

00 /21 isa  

09/Q4/98 o e / n / m  
09/04/98 
oe/21 /99  
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08/37/90 
0 9 / 0 3 / 9  8 
08/36/98 
o a / ~ / o s  o e / n i o e  
0 8 / 1 7 /  9 B  
0 8 / 3 7 / 9 8  xw: :!I:%! 
0 B/27/9 8 
69/04/90 
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03x53 02216-90 [ 
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XEWRON Environmental Services 
109 Starlite Park 

Marietta, Ohio 45750 
Phone: (740)  373-4071 

. . .  
Los Alamos tlational Laboratory 

Los Alamos, 1.4 875.15 
iitteiitioilr JGhn Niglio 

SPIO, T A - 3 ,  B l d  . 271 
Ms tf865, Drop % d n t  010 

Login #: L9808431 
Report Date: 0 9 / 0 9 / 9 8  

h’ork ID: 4521R/HR2H05153318 

.- ._ 

e .. - , ~  .- - .  Date Received: 0 8 / 2 5 / 9 8  

I . . _ a  

PO titimber I 
Account Number: W I L - 2 9 5  

SAMPLE IDKHTIFICATION 

All resul ta  on oolids/slud3cs are reported on a dry xcight  basis, uheie applicable, 
r- . unleeo otherwire s ecffied. T h i s  re art s h a l l  not be re roduced, 

except i n  f u l f ,  without the wrirten approval of KEnfiolr. 

?USDOH .ELAD I D $  10861 

Dennie 9, T&pe * 



KEMRON EN VlRONMENTAL SERVICES 
REPORT NARRATIVE 

tab SDt 7797L0014-8H 

C L I W J  Lo8 Afamoe National Laboratory 

LANL SWf ivJ8  4521R 

sample l4anagsmsat i 
one soil marapla n4s received at Xamron l?nviromntal Services on e f a s f s s ,  

Client I D t  
HD4 9 - 9 B - 014 0 

quality Controlt 

V O ~ T I L L  ORWICS - e2608 
HS/WD analysim was performed on a non-UNL 8ang19, 

nS/HSD outlier were acceptable i n  the dally soil LCS, 8 .@parato calibration curve was Uled for  the qurntitstion of 
trichlorotrifluor~t~ane, 

v- ~. 

S C H f Y O W T I L E  ORCLANICS - 82708 
rhe batch LCS, WS, and HSD yfelded 5 recoverfa. for snllins, bis(2-chloroethoxy) methane, 4-chloroanllins, and 2-chloronhphthalane 
that were outslde advliory l 4 m l t # ,  The H!3/WD yiald.6 a ‘5 recsvery for her.chlorocyo~op6ntadlan~ that W ~ B  outride rdvloory limltm, 
All othar malyter ware within l h i t e , ,  

WSfUSD analymim warn per€ormsd on 8ample WD49-90-014O1 

PCB - 80828 
There ware no technical dif fic?ltiaa encountered during t h e  analyrnim of th l s  tIa~npld+ 

N f M D  analyrim warn perfornod on a n o n - W  sample, 

shipment conditions: 
Tha sample wau received intact, Solid blue ice VI .  present, 

I certify that this d a t a  package I8 In cmplianca wlth>hs tam. and conditlonm of the contrbct, h t h  technically and 
coaqtletenssm, except aa detailed in thim Qc ~ o p o r t ,  Ai!--: G G  

n 



w i n  lls9808431 
September 9, 1998 09:18 an 

Product# 808-PCE-8 - FCEee (Soil} 
Lab Sample ID: L9808431-01 

Matrix: Soil 
cl ient  Srrrplc lnx ND49-98-0140 

Sito/Hork I D :  4 5 2 1 ~ / ~ ~ 2 ~ ~ 1 5 3 3 1 a  

Extract Date: 00?25/90 
VCLP Extract DdtQi  tJ/ 

hnalysis Data: 08/21/98 ~ i n o :  

K W O N  KNVIRONHEUTAL SERVICES 

D I l .  T e: ?t/A Sample Weight I i t / A  
Extract Volume: W A  coc I3o: N/A 

Date collected: Cii3/20i3S 1 &-lid! 7 9  

Instrument 1 flP4 
Analyeti ECL 

Lab FflO I D #  01880101 

Method! 8082\3550 
Run ID1 R51257 

- 439 1 Compound Unite Result  Qualifiers RL Dilution 

32674-11-2 A~0~lor-1016.........~................,..., ug/kg 
11104-28-2 ~tOClOr-1221.,..........,....,......... ...., Ug/kg 
11141-16-5 Aroclor-1232,,.,... ........................ ug/kg 
53469-21-9 At0~lor-12jZ.. I..1........................, tlg/kg 
i2672-29-6 Aroclor-1240.........,.,,...,.,............... ug/kg 
11097-69-1 ~roalor-1254............,,..,.,.... ......., ug/kg 
11096-82-5 Aroclor-1260. .............................. ug/kg 

SURftWriTES- In Percent Recovery# 
2 ,4 ,5  6-Tetrachloro.m-xylcn e . . , . , . . . . . . . . . . ,  5 4  .-l 
Datachloroblphenyl. . I . . . . . . . . . , . . . , . 63.8 

21 
21 
21 
21 
21 
42 
42 

L&I Sarnplo I D I  ~9800431-01 
client Gaaplo 101 HDi9-98-0140 

Sito/Nork ID: 4521R/HR7N05153318 

Matrix: Soi l  
Collcctcdt oe/20/98 H/A 

Anal o l e  T h e  Method 
Analyte Uni t a  Result Quali€lere RL D ~ I  Type Mslyst Date 

~~ 

Percent S o l i d u . . . . . . . . . . .  ...... 8 u t .  79 
- ~ ~ -~ 

1.0 1 t l / A  D M  08/27/98 09250 D2216-90 

Page 2 of 0 
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Login #i9B08431 
September I), 1996 09218 am 

KEHROH ENVIRONMENTAL SERVICES 

Productt 827-LS - f i i b rary  search (Ten Peakel  

Lab Sample ID: L9BO8431-01 U i l .  e: H/A Sacple Height: W A  
Client Sanplo ID: MD49-98-0140 COC InTot H/A Extract  Volune? N/A 

Sitc/Hork ID: 4521R/MRZWO5153310 I-Iatrlxt soil Date Collected: 08/20/98 t Solid: 7 9  

TCLP Extract  Datei € I /  
Extract Dater 08?26/98 

Analyeis Date: 08/31/98 Timo: 20153 * 

Instrument: HPHSS 
Analyst: MriC 

tab File XDt 7442 

Method: 8270C 
Run ID: R51918 

Compound Unite Reeult Qualifiers RL Ret Time 

Uriktlown. ................................... u g / t  140 20.24 
Unknom......,..~..,................,.,.... ug/L 420 23.42 

- CA9 f 

.+. 
Product# 827LAS - Semivolatile Compound6 

Llb Sdrrpl8 1 D t  L9808431-01 

Hatrixr Soil 

Client Sarrplo 1Dt MDJ9-98-0190 
Slto/Hork IDS 4521~/m2W05153310 

Extract Datet OS?26/98 
TCLP Extract Datot It/ 

Analysls Datet 08/31/98 T i m ~ :  20153 

D i l .  e: N/A Sample Weight: 1VA 
Extract Volume: ?J/A COC %o: N/A 

Data Collected! 08/20/9B t Solid: 79 

Inet rumcnt 1 HFMSS 
Analyetz #n>c 

Lab F i l e  ID1 7 4 4 2  

Hethod: 82fOC 
Run ID: Rsigie 

CAS 1 Compound Unite Reoult Qualifiers RL Dilution 

62-75.9 n-I1 trosociinathylamirio ..................... ug/kg ND 420 1 
In, 840 1 ................................... 4 2 0  1 

1 
rJD 108-95-2 Phenol.. ug/kg 

1 1 1 . 4 4 - 4  bln(2-chloroothyl)othor, ................... ug/kg Nn 
95-57-8 2-ChIor0 hot lo l , , ,  .......................... ug/kg HD 420 1 

106-46-7 1,J-D c lorobonzena,,,,,,...,,............. ug/kg 1m 420 1 

4 2 0  

62-53 -3  An1 f lno.l....l.e~.l.,,..,,~~.~~.,.......... ug/kg 

541-7301 1,3-Dlchrarohenrcno, I ,  ,,,, ,,, . . , , . , . . ug/kg tm 120 1 

1i-D 420 1 
mm 420 1 
IiD 4 2 0  1 

95.50-1 1,2*D 111 c lorobenzer~o,,,.,,,.,,,.,........... ug/kg 

tm 420 1 621-6407 n-NitrOno-dl-n-propyi~~~~*. ................ tlg/kg 
6 7 - 7 2 - 1  lt x a c t ~ l o r o a t ~ i ; r n o , , , . ~ . . , , , . . , , , . . . . . . . . . . , . ,  ug/kg 1ID 420 1 

tm 1 2 0  1 
€rn 120 1 

1 

90-95 -3  14 P trobcntena, ug/kg 
7 8 4 9 . 1  J O O  horo IO,, .............................. w / k g  
8 8 * 7 5 * 5  2-Hftrophenoi., ............................ ug/kg tTD 4 2 0  

110 4 2 0  1 105*67-9  2 , ~ - D i m o t h y l p 1 i c n o I . , . , , . , , , , , , + .  ........... ug/kg 

............................. 4 5 * 4 8 * 7  Z-t-bthylpllcnol tlg/kg 
106-44-5 I~Hothylpt~onol,,,,., ..................... ug/kg 

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

RL I L c p r t l q  C I d t  

Page 3 of 0 
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Login gh3808431 
Septerber 9, 1998 09:18 am 

XEHROH IIWSRONHEWAL SERVICE9 

Produetr 827LAS - Semlvolatile Compounds 
t.ah Samnle 1 D i  L980843S-01 --- --  

Client Sarrble ID: W19-98-0140 
Site/Work I D t  4521R/HR2W05153318 

Natrix: soil 
TCLP Extract Dater N/ 

Extract Datea 08926/9B 
Analyeis Dater OB/31/98 Time: 20153 

. C A S  il 

91- 91-1 
56-  5 5 -  3 
117-81-7 
2ie-01-9 
i i 7 - e 4 - 0  

50-32 - 8  

2 0 5 - 9 9 - 2  
2 0 7 -  OB - 3 
193 - 39- W' 
53-70-3 

191-24-2 
100-51-6 
108-60-1 

Compound 

O i l .  e: I l /A  Sairple Height 8 tt/A 
Extract Volumcr rJ/A coc %*I tr/n 

Date Collectedt 08/20/98 t Solid: 7 9  

~~~- 

3,31-Dichlorobcnzid~~io. .................... 
Benro(a)anthracena.,.....,.......... .......... 
hi~(2-Ethylhexyl)phthalato.. ............... ................................... ...................... 

................... 
............... 

Instrument t iIPM95 
Analyst: MDC' 

Lib File XD: 7442 

Mathodi 8270C 
Run ID1 R51918 

OURROQATBS- In Percent Recoverye 
2,d 6-Tribrcmophenol ....................... 65.1 
2-Fiuorobiphenyl., ......................... 30.5 
2-Pluorophenol.,,....,,,,..,. ................. 31.6 

p-Tcrphenyl-dl4, ........................... 109 

i ~ i t r o ~ n z c n e - d S , . . . . , . . . . . . . . . , . . . . , . . . . . . . . . .  2 8 . 8  
Phenol-d5........,...,..,...............~+. 2 8 . 6  

19 - 1221  
3 0  - 1 1 S \  
25  - 1 2 1 1  
23 - 120\ 
24 - 113\ 
18 - 1371 
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mih #i9%00431 
Septerber 9, 1998 0 9 : 1 8  a m  

KEMROW EWIRONHENTAL SERVICES 

Product z 

Lab Sarrple ID: 
Client Sanplc I D :  

Site/Hork ID: 
Matrix: 

TCLP Extract Date1 
Extract Date z 

Analysis Date: 

826W - Volatile Organics 

L98OB431-01 

4521R/)IR2H05153318 
Sol 1 

mJg-ga-oido 

W A  
N/A 
0 8 / 2 6 / 9 8  Time: 1Sr53 

D I 1 .  T et  tl/A Sample Weight t lJ/A 
Extract Volume: t I /A  COC 1302 tt/A 

Date Collectcdr 08/20/98 \ Solidi 79 

lnotruncnt: HPMS6 
Analyet8 CMS 

Lab Fila I D I  6LA09623 

mthorlt a 2 6 0 ~  
Run ID: R51255 

Reeult Qualifiers RL Dilut ion . CAS # Compound unite 
99-87-6 ISO ro y l t o l u e n e  ......................... ug/kg IID 6.3 1 

104-51-B n-But lbenzene . , . . . . . .  ..................... ug/kg m 6.3  1 
9 5 - 5 0 - 1  fl;P-D!chforoDenzene.. ...................... uglkg €ID 6.3 1 

96-12-8  1,2-Drbromo-3-chloro ,ropanc.. .............. ug/kq IID 13 1 
76-13-1 T r i c h l o r o t r i f  luoroot!~nne.. ................. ug/kg tlD 6.3 1 

S U F ~ R O ~ A T B S -  In Percent Recovery8 
To1uenc-d8............,.,.......... .......... 112 

B r o m f l u o r o b e n z e n e . . . . . . . . . . . . . . . . . . . . . . .  115 
ibroxofluororr,etliane. ...................... 107 

109 1,2-Dichloroathane-d4.. .................... r.* g- 





u.)\. 3 . 
4 $ .* KEMRON Environmental Servfcco 

109 Starlite Park 
Marietta, Ohio 45750 
Phonei (740) 373 -4071  

h s  A l a r m  Hational Labratory 
SNO, ?A-3, Bldg. 271 
Hs H865, Dro Point  OIU 
llos ALams, h 87545 
Attent ion:  John Higlio 

Idgin  a: ~ 9 ~ 0 8 4 3 6  
Report Date: 09/14/98 

Date Received: OB/25/98 
WOK! ID: 4527R/HR2H05153318 

SAHOLE IDENTIPICATIOW 

A 1 1  r e s u l t s  on solido/aludges arc reported on a dry  weight basis, vhcio applicable, 
unless othcruiGo G ccificd. T h i s  re rt oha l l  riot be re  roduced, 

except i n  f u l y ,  without the u r i c c n  approval of KEY!OlI.  

"YSDOH E U P  ID2 10861 

,. I* 



*Order #98-08436 KEMRON ENVJRONMENTAL SERVICES 
Srpemhx 15, 1998 REPORT NARRATIVE 
1937 

Lab ID# 7797L0014-OH 

CLIENTa Lor A l m s  National Laboratory 

Simple Hanagemanti 
One soil sample was received at UerPron environmental Serivcso on 08/85/90. 

cllrat 101 

llD49-98-0143 

Quality Control: 

VOLATILE O R W X C B  - 8260: 
w/mn outlier accaptable in daily moil LCS, A separate calibration CUCYO was ured for Lrlcblorotrifluoroathhna w a n t i t a t i o n ,  

W/HSD analyglm was parformed on a non-LANt stimplo* 

smxvourrtrr ORCWCIS - e m o t  
Smplo fraction 01 yielded % rrcovetriem for several surrogates that  were outside acceptable llrnits. the ample w i l l  be re- 
oxtracted and ro-analyzed. 

WS/IISD ana lys l s  una perlomad on mmaplo MD49-98-0140 452iR. 

OCB - 8082: 
Thore were no tschnlcal dlfflcultier encountered during tho analyris of th la  sunple. 
a w l 9  c 

HS/nSD analysls was porformed on a n a n - W L  

6hl-n t Condi t ions t 
The muapls was received intactc Solld blue ice warn prerant, 

I: cartify that thlo d a t a  package l r  i n  compliance with the t o m a  and conbltionn of the contract, both technfc6lly and in 
completeness, except aa  detailed i n  t h i s  QC Report, f i  

t h o  c a t 0 c y, Hap ge r - / 



Lab Sample ID:  L9808036-01 

s i t e /work I D 1 4 5 2 7R /NR 2 H 0 5 1 5 3 3 1 8 
Matrix: Soil 

1 Client Sarplc ID: PW9-98-0193 

TCLP Extract Date: It/ 
Extract Dater 08%5/98 

Analye48 Dater 0 8 / 2 7 / 9 8  T4mat 

D i l ,  T e: N/A Saeplo Height: 1I/A 
Extract Volunc a 1I/A COC 80: I I /A  

Date Collectedr 08/24/98 t Solidi 4 4  

Instruxer+t a He4 
Analyot: ECt 

Lab P i l e  1 D t  020R0101 

t k t h d r  8082\3550 
Run ID: R51257 

CAS I Compound Unt t8  Reeult Qualifiers RL Dilution 

12671-11-2 A~-o~lor-1016~.........~,........,...~,.~.,. ug/kg ND 38 1 
11104-28-2 Aroclor-1221,.............,.....,........~... ug/kg tm 38 3 
11141-16-5 Arocl0~-1232~..........,.~~~...........~,.~ ug/kg IID 36 1 
53469-21-9 Ar0clor-l2~2~...........~...........~,..,.. ug/kg 1ID 35 1 
12672-29-6 Ar0~lo~-lZ~8~..~.......~.~~...~.......~.~~. ug/kg I m  38 1 
11097-69-1 Aroclor-1250,.,. ........................... u y l k g  ND 75 1 
11096-82-5 Aroclot-1260.,...., ........................ uq/kg tn, 75 1 

SURROUATBS- In Percent Recovery8 
2,4,5 6-Tet achloro-m-xy1cno,,,... ......... 53.8  
Decachlorobiphcnyl ......................... 73.1 

Lab Sample ID1 L98OB436-01 Matrix8 Soil 1 Solid: 4 
Collected: OB/24/90 I1/A m* Info: IJA cl i e n t  Sample I D  t HD I 9  - 9 8- 01 4 3 

Slte/Hork ID8 4527R/Mr?2N05153310 
h a 1  s i e  Time Method 

units Remilk Qualifisra W t  Dil Type Analyat P a t e  
1_ 

Analyts 
Percent Solide.,,.,. ........... \ u t .  44 1.0 1 N/A DYH oe/27/9~1 o w i o  ~ 2 2 1 6 - 9 0  



4 * .  

Login #L9008436 lIEMROW ENVIRON~EKTAYA SERVICES 
September 1 4 ,  1998 OlrlB ynr 

Productt 827-LS - Library Search (Ten Peaks )  

Lab Sample IDr L9808436-01 

Hatrixi Soil 
Client Saaplo IDt  HD49-98-0143 

Site/Hork ID8 4527R/t!R2H05153318 

Extract Date8  OS926/9B 
TCLP Extract Date8 tJ/ 

Analyds Date; 0 9 / 0 3 / 9 0  Timer 16105 

Oil. T e: )!/A Sample Weight: ti/A 
Extract Vo1urr.e: 1I/A coc rIlPoI H/A 

Date Collected: 08/24/98 Solid: 4 4  

Methodr 8270C 
Run ID: R52025 

CAS it Coupound Unite Result Qualifier8 RL Rat Time 

301 * 02 - 0 9-0ctadecenamido,(z),.., .......,........... ug/kg 5 3 0  23 .43  

I Oroduat: 827U9 - Semivolatile Compounds 
Lab Samplo IDt L9BOB436-01 i C l i e n  Sdmpla 101 HDt9-98-0143 

I Gito/Hork Matrix: ID: Soil 4527R/KR2N05153318 

1 TCLP Extract Dates II/ 
Extract Ditto; OB926/9* 

AnalyBiE D A t O r  0 9 / 0 3 / 9 0  Timar 16105 

D i l .  C I  ?f/A sasple  Weight I tJ/A 
Extract Volurcet lI/A Coc SO, lJ/A 

Date Co l l cc teds  08 /24 /98  1 Solid: 4 4  

Inntrurccntt IlPMS5 
Arlalystr NDC 

Lab F i l e  ID; 7491 

Fcthod: 8270c 
Run IDr R52025 

c is  m Campou n d Unite Resul t  Quslifiste RL Dilution 
62-75-9  
62.53-3 

108-9592 
1 1 1 - 5 4 - 1  

95-57-8  
541 -73 -1  
106.46-7 

9 5 - 5 0 - 1  

1 0 6 - 4 4 - 5  
621 - 6 3 - 7  

6 7 - 7 2 - 1  
98-95.3 
78  - 5 9 - 1  
80 -75 -5  

105.67-9 
65-85-0  

95-49-7  

~~ ~ ~~ 

n-fl rooodiacthylarnina. . . , . . . . , . . . . . . , . 
Phcnol.....,,I....,.,,,,, ,...,..,..,....... As1 il nu....,I.....+,..,lo.,,,,.,,..,..,......~, 750 

1500 
750 

1 
1 
1 

750 1 
7 5 0  1 
750 1 
7 5 0  1 
7 5 0  
750 
750 

1 
1 
1 

1 5 0  1 
750 
7 5 0  
750 
7 5 0  
750  

7500  

1 
1 
1 
1 
1 
1 



. 
-in #L9808436 
Septerihr 14, 1998 Olrl8 pn 

KEMROW ENVIRO”EN7AL SERVICBS 

Prodltctt 827LAS - Semivolatile Compounds 
Lab Sample ID: L9808436-01 

Katrix: Soil 
Client Sample ID: ND49-98-0143 

Site/Hork ID: 45?7R/NR2H05153318 

Dil. T E: lJ/A 
Coc 130: H/A 

Date Collected: 08/24/98 

Sample Height: 11/A 
Extract Volurrei N/A 

t Solid: 4 4  

Ncthodr 8270C 
Run ID: R52025 

TCLP Extract Date: H/ 
Extract Date: OB?26/98 

&~alysio Date: 0 9 / 0 3 / 9 8  Tjrr.e: 16105 

1nstrurr.cnt t fiPHS5 
Aqalyot: tiDC 

Lab Frlc ID: 7491 

Qual i f  iera Compound 

bis(2-Chlorocthox )methane ...... .......... 
2,4 -Dlchlorophenor, . . . . . . . . . . . . . . . . . . . . . . . . 
1,2 4-Trichlorobenzene ..................... 
Na hthalenc.. . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4 -Ehloroaniline.. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Hexachlorobutadiene.......... .,............ 
4-Chlor0-3-rceth lphenol ..................... 
2-tTcth lnaphtharcne.. . . .. . . . . .. .. . . .. . . . , . . 
Ilexachforoc clopentadiene. . . . . . . . . . . . . . . . .. 
2,4,6-f=ich~oro~henol.. . . . . . . . . . . . . . . . . . . . . 
2,4 5-Trichloro h e n o l . . . . . . . . . , , . . , . . . . . . . .  
2-Chlorona hthafene.. . , .. . . . . . .. . . . . . . . . . 
2-NitroanfPine.. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Dirceth 1 hthalate.. ........................ 
AcenapXtXrlene.. . . . . . . . . . . . . . . . . . . . . . . . . 
3-Nitroan line. .. .. . . . . .. . . . . . . . . . . .. . . . . . . 
Accna h t h e n e . . . . . . . . . . . , . . . . . . . , . . . .  ........ 
2,4-Dhtraphenol.. . . . . . . . . . . . . . . . . . . . . . . 
4-JJitro henol... , .. . . . . .. . . . , . . . . . . . . . . . . . . 
Dibenrofuran.. . . .. . . . . . . . . , . . . . . . . . . . . . . . 
2,4-Dinitrotoluene ......................... 
2 6-Dinitrotolucnc. ........................ 
Diethylphthalate.. , . . . , . . . . , . . . . . . . . . . . . . . 
4-Chlorophenyl-phenyl ether.,.............. 
Fluorene. . .+.,.............+............. 
4,6 - Dini t ro - 2 %ethyl phenol . . . . . . , . . . , . . . . . . 
n-Nitrosodiphenylanin e . . . . , . . . . . , . . . . . . , . . . . .  
Azobenzene.,............................... 
4-Bro;rophenyl-phenylethcr... , .  ............. 
Hcxachlorobentene.....,. .................... 
Pentachlorophenol.,..,.,.. ................... 
P h c n a n t h r e n e . , . , . , . , . . , . . . . . . . . . . . . . , . . . . . .  
Anthracene..,...,.,....,,.................. 
Di-n-but lphthalate........ ................ 
PluorantKene. I +. . . . ... . . , . . . , . . . . . . . . . 
~ r c n e , . . .  ................................. 
But lbcnz lphthalatc,,..,.., .,.,....,...... 
3 , 3 Y - D f c h ~ ~ r o t e n z i d i n e . .  . . . , . . . +.  . . . . . . . . 

4-i1itroanillne*. . . , . . . . . . . . . . . . . . . . ., .. . , . 

Dilution 

1 
1 

CAS # 

111-91-1 
120- 83-2 

RL 
7 5 0  
7 5 0  
7 5 0  
750 

3000 
7 5 0  

1500 

tm 
irD 

i20-62-1 
91-20 - 3 

106-47-8 
07-68 - 3 
5 9 - 5 0 - 7  
91 -57 -  6 
77-47-4 
88-06-2 

trr, 
JKI 
tm 

1 
1 
1 
1 
1 

750 
750 
7 5 0  
3600 

1 
1 
1 
1 95-95-4 

68-73-4 
131-11-3 
208-96-8 

99-09-2  

91-58-7 750 1 
1 
1 
1 

3600 
750 
750 
3600 
750 
3600 
3600 

750 

1 
83-32-9 
51-28-5 

100-02-7 

1 
1 
1 
1 132-64-9 

121-34-2 
606-20-2 
84-66-2 

7005-72-3 
86-73-7 
100-01-6 
534-52-1 
86-30-6 

103-33-3 
101 - 5 5 - 3  
110-74 -1  
07 - 8 6 - 5  
85-01-8  
120-12-7 

04-74 -2  
206-44 -0  
129-00-0 
85-68-7 
91 - 9 4 - 1  

7 5 0  
750  
750 
7 5 0  

1 
1 
1 
1 
1 750  

1500 
3 6 0 0  

750 
1500 
750 
750 
3600 

1 
1 
1 

tm 
tm 
I1D 

- __ .  

750 
750  
750 

1 
1 
1 
J 750  
1 
1 
1 

750 
750  

1500  im 

I - ..___- I 



. 
-in lL9808136 
Septerrber 14, 1998 Olt18 pm 

KEHRON BHVIRONNENTAL SERVICES 

Product: 8 1 7 W S  - Semivolatile Compounds 
Lab Sanple 101 1.9808436-01 

C l i e n t  Sample I D $  No49-98-0143 
Site/Hork I D :  4527R/MR2H05153318 

Matrix: soil . 

TCtP Extract Date: Ir/  
Extract. Date: 0$26/9* 

Analysle Dater 0 9 / 0 3 / 9 8  TIncr 16305 

D i l .  Ty e i  tl/A Sarrple Keighti t I /A  
Extract Vo1urr.e t tl/A COC Info1 NfA 

Date Collected: 08/24/98 1 Solid1 44 
Instrumenti HFHS5 

Analyst r wx,’ 
Lab File ID1 7491 

Method: 8270C 
Run ID: RS2025 

CAS I Compound Unita Reeul t Qual i f  i e r B RL D i l u t i o n  

56-55-3  Benzota 
218-01-9 Chrysen 
205-99-2 Denzo b 
207-08-9 Ben20 k 
50-32-8 Benzo I a 
193-39-5 Indene( 

53-70-3  Ditenza 
191-24-2  3enzoIg 
100-51-6 Benzyl 

117-81-7 biS(2-E 

117-84-0 Di-n-oc 

108-60-1 2,2‘-0~ 

750 
750 
750 
750 
750 
7 5 0  
7 5 0  
750 
7 5 0  
750 

3000 
7 5 0  

SWRDOATES- In Psrcsnt  Recavsryi  
2,4 6-Trihromophenol .. . . . . , . . . . . , . . . . . . . . 6 6 . 9  
2-duorobiphenyl. . . . . . . . . . . . . . . . . , . . . . . . . . 21.6 
2-Fluorophenol. .......,,....,, ..,...,...... 2 0 , 6  
Nitxo~nzenc-dS..*.....,,.,............... 19.0 
Phenol-dS...................,........,..... 17.8 
p-Terphenyl-dlJ .,.,.,,....... ,,., ,.,....... 100 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

I 23 - 12011 
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H4 1 5 8  & I 3  

N4 
M4 
M4 
N4 
N 4  
t44 
t44 
N4 
N4 
I44 
N I  
M4 
Id4 
M4 
N4 
t i4  
N4 
N 4  
?a 
N4 
N4 
ti4 
t44 
M4 
N4 
N4 
ti4 
F(4 
N4 
h4 
N4 
N4 
N4 
ti4 
ILA 
14 4 
?44 
ti 4 
H4 
114 
N4 

43 
03 
43 
45 
43 
43  
4 )  
43 
43 
o> 
43 
43  
13 
43 
43 
43 
43 
43 
b? 
43 
43 
43 
43 
43 
4D 
40 
43 
43 
43 
13 
41 
4) 
43 
43 
43 
43 
13 
b 3  
43 
43 
43 

i 



l6?0 
wm 
1670 
IbfJ  
i a r o  
iero 
1ero 
14?0 
11?0 
1013 

IOfO 
W f D  

tor0 

ioro 
ioro 
1810 
I070 
1010 
1010 

1DtO 
IO10 
IO?* 
1410 
10,O 
1010 
1673 

IWO 

RUN D l l f  : 
SUFI  D : 

sum r LkU : 
us ClFlY : 

Y5DfLFIU: 

N4 
H4 
t44 
N4 
N4 
N 4  
N4 
N4 
N4 
N4 
N4 
U4 
N4 
N4 
NA 
N4 
N4 
N4 
tr4 
N4 
N4 
t14 
til 
N4 
H4 
N4 
H4 

! r 



, 1UU/199B 22:36 5B5-345-6187 

Hall Environmamai Analysis tabontory 
4907 Hawkins NE 
Suite A 
Albuquerque, NM 871 09 

7321198 

Keers 
5904 Florence 
Albuquerque, NM 873 :3 

Dear Mr. Dan Gay, 

Enclosed are tho results for the analyses that w r c  requesied. These were dono 
according to EPA procedures or equivalenf. 

Detection limits are determined by €PA methodology. No detennina!ion a? 
compounds below these (denoted by the ND or < sign) has been made. 

Please don't hesitate to contact HEAL for any additional information cr clarifications. 

Sincerely, 

Scott Hallenbeck 
Lab Manager 

Project 9812090 - TA49 Spill #2 

4901 H W m  NE, Suite A,Albquerqua, NM 87108 
Ph (SO3 W W S ,  Fur (505) W t O t  

3 



T 

HEAL ID CtW ID Dilution TPH(m@g) AnaWDatt  
.* 

- 
QQ 

A ,  .:.,Ant Lab Manrrpcr 

I MIU I 20 1 
&gg 
107 

DuPlrcete 
QO 

E L 2  
NA 

4907 Hawkins NE SuHe A, Ubugueque, NM 87lW 
Ph (505) 345-3975. Fax (SO3 34541 07 
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" El PARAGON ANALYTICS, I N C .  IS 

225 Commerce Drive + Fort Collins. CO 80524 (800) 4d.3-1511 + (97C) 490-1511 + FAX (970) &%-1S22 6 

February 4,1999 

Joylent Valdtz 
Los iUamosNational Labontory m o  
SMO TA-3, Building 271 
L o s A l a m o s , ~  87545 

RE: Paragon Workorder. 991014O(w 
Client Project Xme: None Submitted 
CLiart Project Number 51 03R 

Ten so2 samples were rtcdved fiom Lus AlmosNational Laboratory !5MO on January 5, 
1999. The samples WQC scheduled for Isotopic U&um adysis. The rcsults for this 
analysis are contained in the enclosed repon pages 1-211. 

Please note that an EDD was s~lt out on Fcbruvy 4,1999. 

Thank you for your confidence in Parason ibalytics* Inc. Should you have any qutStioe% 
plcasc call. 

Senior Project Mmager 



Monday. January 04,1999 

Los AIamos 
SAmOSAL WOFL\ToRY 

A V N :  SteveFry 
PangodATt 
225 C O M M E R C E  
FT.COLtlNS. CO 80524 

Plorlsa analyze the encloscd samptcs 
accorcing to the sehedulc indicated: 

SHlPDAtE: 716199 
REPORTDUE 2W99 
TURNAROUHDREQD: 30 days 

REQUEST NUMBER 5703R 
ANALYSISTYPE: RAD 

These samples are on: 

RAD SCREENING: Yos, Roceivod 
COMMENTS: 49 - 7 l a .  OK; PLEASE GRIND THE ENTRE SAMPLETO POWDERAND 

THOROUCHTY HOMOGENVE IT BEFORETAKING AllQUOlS FORANALYSS. 

UNt ER SMO CONTACT: e n e V a I d F  MS H863 50v5996a 

8 :  I , I  
~~ 

ANALYSIS ANALYTE(S) ‘GAMPLE CONT SAMPLE DATE COMMENTS 
ORDER C O D E  ID ID MATRIX SAMPLED 

L 

sou 
ISOU 
ISOU 
ISOU 
l S 0 U  
ISOU 
ISOU 
ISOU 
ISOU 
sou 

MW9-98-0161 
M W9-98-0 t 62 
MD4S98-0163 
MWS984I164 
~ ~ 4 9 - 9 a - 0 1 6 ~  
MW9-984166 
MMS98-(ll67 
MD49-9E-0168 
MDG-984 1 69 
MD49-9&01fO 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

S 
S 
S 
s 
S 
S 
S 
S 
S 
S 

lUl6.t98 
1216l98 
12/16#8 
12/16/98 
12116198 
12/77/98 
1211 7/98 
12117198 
131 7t98 
12/17/98 

Final Pam of R E O U W N U M B E R  5103R m W 1  



Paragon Analytics, Incorporated 
Sample NumberCs) Cross-Reference Table 

MD49-9M162 ./ 990fOQ4-2 ' sol1 

MD49-989163 J 9901 004-3 Sail 
MD49-98-0164 ' 9901 004-4 Soil 
MD49-98-0165 1 5901 OW5 sod 
MD49-9&0766 f 99010046 j sol1 
MD49-98-076i / 9901 ow7 SOll 
- MDP9-98-0768/ 9 9 0 1 o w  Soil 
MOo9-98-0169/ 99OlOoG9 ~ sal1 
MDo9-98-0170 1 99a10oL..10 %it v 

Paragon OtderNum: 9901 004 

Client Project Name: 
Client Name: Los Alarnus National Laboratory SMO 

Client Project Numbec 51 03R 
Client PO Number: 7754L00149S 

12nm 
7m6/98 
1211St58 
12rlm8 

12fVI98 
12/17/98 
12117198 

m m a  

mma 

Client I LilbSample COCNumberI Matrix Date I The ' 
Sample , Number i I ,collected Callecred' 

MD49-984161 I 9901Ooel J sal1 J 121m 
j 

Page1 o f 7  
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Pangon Anal-hcs, hc - Fort Collins, Colorado 





Subconma Number. 7795LOOl;t9S 

Request X u m k  5 I03R 

Dote File S a v d  02/02/99 

.Section 2 1  
Thcmplswacrccejvcdinint3h Sopmblcmswar~bscrv~~!.  

Sampk Shippinp and Rcecipthi*tics 

W o n  -2 Samplc Reparation, Analysnih and QC SsrnriVt 

PARAGON ANALYTIC$, INC. 
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Sample Results Summary 

- 

tab Sample Went Sampfe ID Test Nucllde 
ID 

Labordory Name: Pirrgon Anrlylicr, IM. P w :  2d2 
Reported on: Monday, Febuary Of. 1999 PA1 Work Orkr: 9901009 

17:M 03 

Result +I= 1 s TPU MDC Units Matrix 

!No10046 MM9-980 166 u-IS0 I u-234 I 7.76 tl- 0.50 0.020 pcvg Soil 

i - . I . .  1.  t . . . .  1 . . . . . . .  . . . .  

~ 1 0 0 - 1 - 6  

E)301Ooj-6 

090100-1-7 

W1W-7 

_ _ _  *. 

Prep Batch Flags 

___- - -  ---- -I__- .I__.-- 

0.833 +I-  0.085 0.020 pcifg Soil 
.- - - ____ 

38.1 +t- 2.3 0.037 pCYg Soil 

6.56 tl- 0.42 0.058 pcvg sclil 

I MM9-98-0166 U-IS0 1 U-235 
- -  - -  ~ 

hW9-98-0166 U-IS0 U-238 

MW9W-016'1 u-IS0 u-234 

MM9-980167 U-IS0 U-235 0.736 i r .  0.075 0.033 pCi9 Soif 

- - ,  .- . . - - . -. _---_ .I_- 

-. . - .. - -_. -_-I__._-__..___..-. 

. . . .  1 . .  . I  .. I . .: _ _  1- .......... . l  . .  

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

............ . . .  

9901004-7 M M9-!SO 1 67 u-IS0 u-236 31.3 it- 1.9 

W01004-8 MM9-980t68 u-IS0 u-234 935 41- 0.97 

9W1004-8 MM9-984 168 U-IS0 U-235 0.58 +I-  022 

miow-a MD49-9a416a u-IS0 u-238 37.0 it- ?.7 

& l W 9  MD4!3-C)Bl)lt3 ' U-IS0 U-234 0.776 rt-  0.062 

9901005-9 MM9-984169 U-IS0 U-235 0081 +/* 0.015 

m100.1-9 MM3-98-0169 U-IS0 U-238 1.79 i f -  0.12 

rn 1 ow1 0 MM3-984170 U-IS0 U-23i 1.40 tl- 0.10 

!mlOoJ-10 MM9-080170 U-IS0 0.235 0.033 +I- 0016 

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

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

. . . . . . . . . . . . . . .  ......................... 

. . . .  . . . . .  ... . . . . . . . . . . . . . . . . . . .  

..... ........................... , .................................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

~ I [ W u - 1 0  MM3-084170 u-IS0 u-238 4.05 /- 026 

. I  

0.048 pCi'g Soil 

0.63 pCi'g Soil 

063 Ni 'g  Soil 

0.73 pCi'g Sol 

0.027 pCI'g Soil 

0.015 pCifg Soil 

0.018 pcifg Soil 

0.030 pCi'g Sod 

0.015 pCL'g Scil 

.......... - . -, . - .. _I - 

-__-I 

..-- _--- 

.. 

, ........ 

I ....... , ......... __ __ 

. . . . . . . . . . . . . . . . . . . . . . . . . .  , ........ 

0.018 pcl'g Soil 



Isotopic Uranium By Alpha Spectroscopy 
Method PAl714R4 

Method Blank Results 

Chemical Yield Summary 

Tracer TracerKnamr Tmcer Units TmarYield Control 
timi- Nuclide , Measured 

Comments: 



Isotopic Uranium. By Alpha Spectroscopy 
Method PAl714R4 

Target Nuclide 

Decision Level Report 

lhclslon Reporting 
Level Units 

Cllont Project Nuno: 

Clknt Ptoioct Number. 5103R 

Tracer Tracer Known Tracer Units Tmcarneld Control 
Nucllde Measured Urnits 

Pag.: 1 of 2 
Raporlbd an: Monday. FdJmry 01.1999 

1m:u 

PAI WorkOrder: ~ 1 0 0 s  
Labontory HRIIN: Pangan AMtytlcs, IK; 

’ 

Comments 



Isotopic Uranium By Alpha Spectroscopy I+ 

Tracer 
Nuclide 

Method PA1714R4 

/.. 
‘b.. 

Units Tracer Weld Control 
Limits 

! u-238 1 0.022 *I- 0.012 : 0.038 : pcug , u 

Chemical Yiefd Summary 

Comments: 



Isotopic Uranium By Alpha Spectroscopy 
Method PA1714R4 

Decision Level RepaR 

Pap!: 2012 
R U ~  occ m. F- a t  t999 

Ulsm Nama: Lo6 .AJamos NatKKul lamtoy SMO m?&a3 
C M l t  Project Nuns: bbGtatoywr: PamgmAn&!a,Inc 

client Probct Numkt: StO3R PNWorkOrbar: 9931004 

Target Nuclide Decision Repodng 
Level Units 

I u-p.0 I 0 . m  pwo 

U-238 j 0 . w  I ParP , 

Chemical Yield Summary 

Comments: 



Isotopic Uranium By Alpha Spectroscopy 
Method PA171 4R4 

LCS Results 

Cllent Name: Ips Ahrnor Natlwul bt.omtory SMO 



Isotopic Uranium By Alpha Spectroscopy 
Method PA1714R4 

1CS- Results 
Page: 2 ot 2 

Chemical Yield Summary 
I . 
1 

A 
* *  &. - Tracer Tracer Known Tracer Units  TmcerYlsld Control 

I U.232 i 4.87 I zn ' pu/p 58% ' 30.110% 
U m i b  2% 

Comments: 



Isotopic Uranium 6y Alpha Spectroscopy 
Method PAl7?4R4 

Duplicate Sample Results (DER) 

Pagtx la12 
R.porh6on: ManQy.!=eewvOT.f999 

ctlent Nmnw bs &mos t&tlOrul laboratory SM3 173S3 

PAlwOrkordar: Mlaa*  
Qknt Prom Nuns: bbosfforyHmr: PlnoonAnaIYtI~Inc 

Ukm prolact Number: 5103R 

b - 
sample Oupllcats Units DER Control b b  

R e s u l t +  istPU ReuIt+b ~ s T P U  Limit Qualifies . 

Tracer TracatKnawn 7racw 
Nuclide M0aSUted 

Chemical Yield Summary 

Units  TtacwYield Control 
Limits 



Isotopic Uranium By Alpha Spectroscopy 
Method PA1714R4 

Tracer TracerKnown Tracer Units TracerYield 
Nuclide Measured 

Duplicate Sample Results (DER) 

Cantrut 
Urnits 

Comments: 



Isotopic Uranium By Alpha Spectroscopy 
Method PAf7fbR4 

Sample Results 

Tracer Tmcer Known Tmcer Units TmerYield Control 
Nuclide Measured Umits 

I Tarpet Nuellde Result *I- 1sl'PU I MDc /Reporting 1 Lab 1 I Units QualMsr 

Chemical Yield Summary 

Comments: 

000015 



Isotopic Uranium By Alpha Spectroscopy . 
Method PAVl4R4 

Sample Results 

t 
Tracer TmcerKnown i-r Units TtaeerMeld 
Nuclide MeasUtbd 

1 Tagel Nuclide Result 4- 1 sTPU I MDC 1Rmtting 1 Lab I I Units Q d W  

Control 
L i m b  

Chemical Yield Summary 

Comments: 



Isotopic Uranium By Alpha Spectroscopy 
Method PA1714R.4 

Sample Results 
Page: 3dlO 

Nuclide 

I u-234 1 27.4 -1- l.? ' 0.3 ! polo 

Measured Urnits 

Chemical Yield Summary 



Isotopic Uranium By Alpha Spectroscopy 
Method PA1714R4 

Sample Results 

Target Nuclide Resul t% IsTPU MDC Reporting b b  
Units Qualifier 

U.234 I 0.8174- 0.068 I 0.028 I pevg I 
i u a 5  ; 0.041 4- 0.011 ; 0.025 1 pcvg I LT ! 

u-za I 0.995 *I- 0.077 i 0.017 I pcvo I I 

! 

Chemical Yield Summary 
- 

I TracerKnown Tracer Units Tmcerneld Control T m r  
Nuclide Measursd Urn its 

I U-232 2 0 5  I 7.45 ! Pcun 77% ' 30.710% 
L 

Comments: 



Isotopic Uranium By Alpha Spectroscopy 
Method PAn14R4 

Sampie Results 

Chemical Yield Summary 

Cornmenu: 



Isotopic Uranium By Alpha Spectroscopy 
Method PAl724R4 

Sample Results 

Tmer 
Nuclide 

.. 
6 
A 
lj 
4 
CT 

J 

TracarKnown Tmcer Units TracarWeld Control 
M - d  L’mis 

5 
7 c 



Isotopic Uranium By Alpha Spectroscopy 
Method PAl714R4 

Sample Results 

Tracer TmcerKnown Tracer Units Tracerveld 
Nuclide MWASUrOd 

c 

Control 
Urnits 

Chemical Yield Summary 

Comments: 



Isotopic Uranium By Alpha Spectroscopy 
Method PAIf14R4 

Sample Results 

t 

Chemical Meld Summary 

Comments: 

000022 



Isotopic Uranium By Alpha Spectroscopy 
Method PAl714R4 

Sampie Results 

Taqet Nudide R e s u l t  4- 1s TPU 1 I 

Chemical Yield Summary 



z 

Tmwr TrscsrKnown Ttacer Units TracerYield Control 
Nuclicle Memured Urnits 

i 

Isotopic Uranium By AlphaSpectroscopy 
Method PAl714R4 

Sample Results 

Comments: 



Raw Data Report 

Caboralory N m :  Paragon Adytkr, lnc- 

PA1 Work Order: 99MDOI 

Prep SOP; PU 77m3 
Anatytical SOP: PNSOP114R4 

f 

o*'*l I O 1  



Raw Data Report 

Labmiory Nmr: Puagorr Ana!ytIcr, fnc. 

PAl Work Order; 9901W 

Comment 6: 
0 

Prep SOP; PA1 778R3 
Andytka! SW; PEJSOP714R4 

._ ::: I ooro 



laboratory Name: Paragon Anbytlcr, Im. 
PA1 Work Order; 9901004 

Raw Data Report 

Prep SOP: PN 7fm3 
Ana)ytkal SOP; PAISOPI14R4 

Pap: 3d5 
Reported on: W a y ,  February 01,1999 

17.38 03 

"1 1 
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SAXXZ: 9901904-1 AS01038 
Type: Uranium 

v01uns 
Tracer 

2 Tota l ,  2 a i q u a z  
9.085 2PM 

M C E  2 x z p z  4 
2 8 . 5 5 t  C k m .  Recovery: 3 5 . 9 4 %  
10.26% Yanwl:10C.004 
3054.94 - 9.7609 - -7 keV 
3054.94 - 9.65503 * cz? keV 



U100401 Alphavision Relative Region-Of-Interest (Slope Recalibration) 

680 

61U 

34a 

17c 

30t 

L 

I 
$30326 

U-234 Ttacer 

5552.60 6801.76 
Energy (keV) 

Acquired: 17:37:43 on 22-Jan-99 Real Time: 24000,64 s, Live Time: 24000.00 s. 
File: C:\USER~LPHA~LPHA\U100401 .CHN Detector; #12 MCB 2 lnpul4 
Sample: 9901004-1 AS02038 Type: Uranium 

.C;p!.i  a -..J.g !:~:q- I .?- jp) .Fipf' 4 \;&gpp c ,&\Jt; 



SAYPLE: 9901OC4-2 X 0 2 0 3 8  
*: u:Grzn Sample Colltc-ed: 16-Fcb-96 08:26:33 

Volcmc: 2 To-21, 2 ; 3 i q ~ o t  
Tracer: 9.085 3?X 

1. C-234 0.72 5775 .80  78.46'7 4.5000 9.44 0.15 a .38  
L .  -4 C-235 0 . 5 5  4396,GO fd.467 4.CbCO z.41 s.14 22.95 
3 .  t. r - * 3 0  .7 0.77 G f 9 6 . 3 0  78.467 4.QOCO 36 -52  C .:z 2.62 

-ace= C-232 0.69 S323.33 39.233 2.0003 9.03 c.21 9 - 4 5  

Cecktd By: 0 

000033 



U 100402 Alphavision Relative Region-Of-Interest (Slope Recalibration) 

780 

585 

?! 3 390 
s 

195 

305 
0 
0 

U-238 

0 Acquired: 17:38:08 on 22-Jan-90 
0 
0 

Tracer 
U-232 

.oo 



volunc: 2 Yozal, 2 xliquo= 
Tracer: 9.085 3??l 

I f :  35:3': 

1 

'I 

J T . 0 0  &. - , , . a 3  156 18s 6.CO 
C .  233.14 z 4  155  3-00 2 .oc  
3 ,  llt.66 47 222 8.OC 42.00 

Tsaccz 232.78 212 239 6.00 e8 f 00 

. "t 2 .-a0 
2.60 
0.42 
8.CO 

3CZ. 60 0 . 7 6  
IS.40 C.C.; 
368.60 0 . 5 2  
758.00 2.90 
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Za lyred  By 

Checked 37 



U100405 Alphavision Relativo Region-Of-Interest (Slope Recalibration) 

140 

105 

70 

35 

307 

-- 

4328.60 

Acqutred: 17:39:69 on 22-Jan-99 

.I; *'. 

Tracer 

File C:\USER~LPHAMLPHAtU 1 O0405,CHN 
Sample: 9901004-5 AS02038 

5587.00 684550 8104,OO 
Energy (keV) 

Real Time: 24000,64 s. Live Time: 24000,OO s, 
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U100406 Alphavision Relative Region-Of-Interest (Slope Recalibration) 

820 

615 

2 3 410 
8 

205 

- 
'J-238 

4: 

0 A Acquired: 17AO: 18 on 22-Jan-08 

J 

Tracer 
Us232 

656 1 ,ti0 

File C;\USEfS\ALPHA\ALPHA\U100406,CHN U * 
0 Sample: 99010044 AS02038 

Energy (keV) 
Real Time: 24000,86 s, Live Time: 24000,OO s, 

Detector; #17 MC8 3 Input 1 
Type: Uranlum 



SLY?=: 9901004-7 ;SO2038 

Volume: 2 Totar, 2 Allquo: 
Type: Ursrriurn Sample Colhctcc?: 

L T Z ~ C C ~ :  9 . 0 8 5  ~ P M  

Set L-sa m .. ... 
c: 
I' 
Ir 
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U100407 AlphaVislon Relative Region-Of-Interest (Slope Recalibration) 

82C 

61: 

I3 t 41( 
3 
0 
0 

20: 

0 30; 
0 

I U-234 
7 - 

4322.00 

Q n Acquired: 17:40:43 on 22-Jan49 

.I 

Tracer 

6570,OO 
Energy (keV) 

- 
I 

- I  - 
Real 'rime: 24000.86 s, Live T h 8 :  24000,QQ s, 

,ou 



S;ill?LE: 9901OC-k-4 ;502038 
Type: U r a a i m  Sample Collected: :6-Fe5-36 08:26:33 

volune; 2 To=al, 2 ;cliquot 
Tracer: 9.085 3?M 

I 



U100409 AlphaVislon Relative Region-Of-Interest (Slope Recalibration) 

120 

90 

60 
B 
C 
3 s 

30 

0 305 
Q 
0 

U.238 

U-234 

._ 
4: 

Q Acquired: 17:41:43 on 22-Jan4N 

1-232 -I _- 

I 
I-.- 

Energy (keV) 
Real Time: 24000.84 s, Live Time: 24000,OQ s, 



SXYTZE: 3901003-~C AS02030 
zyix: Czaaim Sarr~Lc  Collected: 16-Feb-96 08:26:33 

T *  .o*f;rle: 2 r=oral, 2 z . i c p Q t  
Tracer: 9 .085  D?!? 

. ., 1. 175.93 253 I84 6.CO 64.60 3.62 563.40 -.-- 
2 .  136.91 122 152 0 . C C  3 . 0 3  c.40 3 7 . 6 3  0 .09  
3 .  tr6.33 94 12I 8 . C C  IS*. 00  3.80 1631.20 4.08 

Tzacer 232.02 22: 238 6.30 102 00 ::..io 823.63 Z.C6 

@GO045 
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SAY?LE: 9901004-19-31 As0203er 

Volunt: 2 Total, 2 X s q m t ,  
t r a c e r ;  9.085 3?M 

w e ;  t'raa~urn Sample Colhc:ed: 16-Feb-96 30:26:33 

Check& By: 0 

000047 



U I 004 1 OD AlphaVislon Relative Region-Of-Interest (Slope Recalibration) 

100 

75 

' c 50 

8 
J 

26 

0 * 307 0 
0 

I 

b Acquired: 17:42:34 on 22-Jan-99 aD File: C:\USERVlLPHA\ALPHA\U1004 10D,CHN 
Sample: 9901004-10-01 AS02038 

- 7  . 
Rkal Time: 24000.86 s, Live Time: 24000,OO s, 

Defector: #24 MCB 3 Input 8 
Type: Uranlum 

,OO 



Ckcckcd By: ;! 



U0203861 AlphaVision Relative Region-Of-f nterest (Slope Recalibration) 

140 

105 

c 70 
3 
0 
0 

35 

304 

- 

Acquired: 18:22:42 on 23-Jan-90 

Tracer 
U-232 - _-- 

I 

6544.60 
dl? A .I 

Energy (keV) 
Real Time: 24000.28 s, Llve Time: 24000,OO s, 

File C:\USE~~LPHA~LP)1A\U02038B 1 .CHN Detector: #16 MCB 2 Input 7 
1 Sample; AS02038BLKi AS02038 Type: Ufanlum 



SWPLE: AS02038LCSL AS01030 

Volume: Z YoEal, 2 Xliqr;ot 
Tracer: 9.085 D W  

Type: trraaiun S a v l c  CollccteC: 16-Fcb-96 03:26:33 

CeckeZ By: %c( 0 
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UX100403 Alphavision Relative Reglon-Of-Interest (Slope Recalibration) 

640 

480 

)i3 c 320 

8 
3 

160 

cs, 
0 

0 
0 307 

I 

- 

Tracer 
U.232 
I 1 - 

Energy (keV) . .  
Acquired: 18:27:65 on 28-San49 Real Time: 24000.60 s, live Time: 24000.00 s. 
File: CAUSE RMLPHA\ALPHA\UX 1 004 03.C HN Detector: #I9 MCB 3 Input 3 
Sample: 9901004-3 AS02078 Type: Uianiurn 

a 
N 

* 

.OO 



S3sy13LE: 9901004-8 AS02078 
r o c :  C : ~ W I  Saqilc Collceztd: 16-FeS-96 D0:26:33 

Volume: 0.: Total, 0 . 1  X l q u o t  
Tracer: 10.3725 3 P X  

C!ecked By: ( ?  

000053 
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SAYPLE: 9901004-8-31 XsO2078 

Voiu.ne : 0.1 Total ,  0. I ; r l i q ~ ~ t  
'=racer: 20.3725 b?X 

w e :  C r a n i u m  Sample Colleczed: L6-FcS-96 08:26:33 

T O T A L S  f Recovery 

Grcos Counr 3204.0000 LOO.00 
Xe: A n a  3C4 5 . 2 C O O  95.04 
8ackgzor;nL s a  .eooc 4.96 
Cocpcsize F i t  3538.0000 94.82 
acsiduJrs 7.20CO 0 -2: 
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08 :26 : 33  

Cheeked 3 y :  w 



U0207881 Alphavision Relative Region-Of-lnlerest (Slope Recalibration) 

100 

75 

’ c 5a 

s 3 

2E 

c3 30f 
0 

1 1.232 ’ 

0 Acquired: 182937’ on 28-Jcn-09 

$550.00 
Energy (keV) -. - 

Real Tlrne: 24000.60 s. Live Time: 24000,OO s, 

.oo 



7 .  wo,uqe: 'I 0.1 Tozal, 0 . 1  ALlcpot 
Tracer: 10.3?25 3PM 
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Actinldes Prep Worksheet 
Paragon Analylics, Inc. Prep RA!& ASOlOtl 

PdepAm+sl AY h t ) t L < S )  u #SO 

Prepafa'm Oj!a OlRY199'3 

Prep SOP PA1 7t6R3 

timRcwttrePrctie~LrmL+d? Y I @ 33!& ),k 
ReEilra~ticxl?@ I 1J 



I 

Paragon Analytlcs, Inc. 

6 

'r' 
Actinides Prep Worksheet 

Prep Balch AS02038 

3 
Page \ of 1 

% 

Tracer Informatan 
SlanJard d p M  Vd Pwl 
490 1572 G6 9085 locloo AWOOi 

Tracer I Spike Reference 

I 
-- - __ I  I 

Spike Information 
S m d v d  dpm'rr4 Vd P;Cd 
41012M 70 10?6 loo0 A w l  
470.1784 10 1076 lo60 h W ?  
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Uranium-232 Radioactivity Standard -? 
J 

Radiologid H a z d  

0000'70 



see also r e f m c t  [.;I*. 
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h h i c  a!plia-pw tide cmlssion ratc 

Ilstkground 

-I 
1.0 1 0.02 

1.0 I 0.0s 

;.;,--I O.tO 

002 

1 .o 0.20 

0.001 0.10 

0.m 1 0.01 

I 
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Standard Reference Material 43XA 
Uranium232 Radioactivity Standard 

Radiolr,g'd €€a=ard 

Stonge and f indf t r r r :  



I . . ... .- 

Recommended Rottdurc for O p h g  tht SFtM Ampouft 
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SRM C4& p q e  3 of 6 



I 

Input Quantilyr,,. 
the SOUICC of unce; tainly 

~ 

hlauic alpha-parliclc cniission r i f e  

fl3cLground 

Mars calilvation crf thc tialanrc 

Ilcray corrcction Cor tiranturn-232 

- 

P c  t d o n  elfidency of Ihc liquid-scht illation 
counting syrlcnlr 

. .  
Relathe 

Unwrlafnty 
Of Input 
Quantity, 

I IZtlativt 
Unccrtainfj 

Quantity, 
Of Oulpul 

u,(vPt 
01 

0.02 1 .  ;; 1 0.02 

001 0.002 3.5 

I 
I 1 

. - ,  
St and 3 1 tl II ncc I I ain ty of 1 hc prob3hility 

I3 t in13 trd 0.0 2 1 .o 0.02 

I3timafetI 0.10 1 .o 0. I O  

I3tinistrtl 0.20 1 .o 0.20 

I h i t  of dcirrtiorr 111) 100. 0.001 0.10 

l h i l  of dctrrtton [IJ] 100. oooo1 0.0 1 

o l  ~lccay  try aIpha-p~sliclc cniirrian 0.0 1 1 a 0.0 1 

- -- 
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- .. 
.. - - - Paragon Analytics, Incorporated - 

Sample Number(s) Cross-Reference Table 

~ ~~ ~ 

Paragon OrderNum: 9907004 

Client Project Name: 
Client Name: Las Alamos National Laboratory SMO 

Client Project Number, 51 03R 
Client PO Number: i794L00149S 

Client 1 LabSunpls COCNumberI Matrix 
Sample Number 

Page1 o f 1  



'Monday. January 04:1999 REQUEST NUMBER 5103R 

I SATIONAL LABORATORY 

A m :  StevaFry 
ParagonlAn 
225 COMMERCE 
m.COWNS, CO 80524 

please anape me endosed samples 
sccrwdlng to schedule indicated: 

rn-e samples are on: 

SHIPDAm Uu99 1 4 N L b q ~ r r t N -  5103R 
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. e  Paragon h311ytics, Lnc- ]Fort Collins, Colomdo 



~ W i p l m t - e g m . r l m  

Alpha Spectroscopy Callbratfon Srandard Raveriffcatfan 

000093 



2 - 
Standards and Check Scurces 

2810 Siler Lane u 
4 

FAX: (SO51 473-5805 * 

Certificate of Calibration 
(Alpha Source) 

Sanm Ft, NM 87S01 
(505) 473-9538 .L 

i 

9 

9 
d, 

*r 
'-3 
82 

The U 23 4/- Am 241 alpha source was measured in a gas proportional ceunter 
using P-?O as counting gas. The alpha m i n i o n s  tram t h e  surface at t h e  source were 2 
measured a t  Its plateau voltage t o  determine its 2n partide emission fate (Le. pamdts 7 
per minute). Corrcctlonr were applied for  background. coincidence IOU and b a d c a r t e r  t'. 
factors when applicable. 

';=. 
Alpha standard 9 3 A M 3 2 0 4 1 9 t  is our N l S T  a l ibmted  source used in establishing NIST e, 
traceability following ANSI N42.22 partidpiting in t h e  N l S T  ndioictivity meassurtrnmt fq, 
assurance program annually. 

4 

9 
'I. 

REf.PO# 
Model R eca 1 i b ra t i o n 

#-* Mounting Material s_s ,c. Actlve Diameter (or area) 19mm 
Total Diameter (or area) 22mm Thickness O.79mm 

4.400 
8.680 

391 
03/02/98 

9 t  MIX? 2 0 3 0 2 6 
e n  J.V 

l t  

PWZ . _ 2 2 0 . p p m  2.rr wz 434 dpm 3rr 
UCI ss 
dateof measurement 
source serial number 
ovctall uncmaimy (percent) 
backscatter(perccnt) 

Michael A, Oruz . . . . Calibration Manager 

Charles L. Gonzales . . Quality Assurance Manager 

(20 dpm leak test results ( d p m / l O O c m ~  

ACOO6-97 



n 2 
n l l l n  

The IT- 7 t i  alpha source was measured in a 
proportional counter using P-10 a s  counting gas. The alpha 
emissions from the surface of the  source were measured at i t s  

plateau voltage to determine i t s  2pi cpm rate, Corrections were 

apptied for background, coincidence toss and backscatter factors 
when applicable. The source is referenced t o  N1STwwmw 

used in establishing traceablilty, 

The total uncertainty of t h e  

interval is 5.0 percent. 

measurement at t h e  99% confidence 



The Osj&.rm?%. 4i aIpha source was measured in a 

proportional counter using P-70 as counting gas, The alpha 

emissions from the surface of the source were measured at its 

plateau voltage t o  deternine its 2pi cpm rate- Corrections were 

applied for background, co inc idence  loss and backscatter factors 

when applicable. The source is referenced tu NlST ~ n 3 % 7 n t 6 7 ~  

u s e d  in establishing traceablitty. 

The total uncertainty of t h e  measurement at t h e  99% corf'd I ence 

interval is S.O percent. 



The Uranim231. Anericirq.24 1 alpha source was m e a s u r e d  in a 
proportional counter using P-10 as counting gas. The alpha 
emissions from the surface of the source were measured at i t s  

plateau voltage to determine its 2pi cpm rate. Corrections were 

applied for background, coincidence loss and backscatter factors 

when applicable. The source is referenced to NET m w ~ 7 ~  

used in establishing traceablilty. 

The total uncertainty of the measurement at the 99% confidence 
interva! is 5.0 percent, 



I I I E  1WC 

Rodiotlan standardsand check sources 
2810 Siler lone Santa Fe. NM 87501 
{SaS)473-9538 FAX(SU5)473-5805 

The u-md+&42 alpha $ource was measured in a 
proportional counter using P-10 a s  caunting gas. The alpha 

emissions from the surface of the source were measured at its 

plateau voltage to determine its 2pi cpm rate- Correcticns were 

applied for  background, coincidence loss and backscatter factors 

when applicable. The source is referenced to  NIS7 Q f l w L 7 n t w  

used in establishing trateablilty. 

Calibration Manage 
9A. Manager 

The total uncertainty of the measurement at the 99% confidence 

interval is 5.0 percent. 



., . . *. . 

Radiation standads and check sources 
2810 Sler Lane Santa Fe, NM 87501 
(505)473-9538 FAX(Sa5)473-SaCS 

The G p (*i alpha s o u r c e  was m e a s u r e d  in a 
proportional counter using P-10 as counting gas. The alpha 

emissions from t h e  surface of t h e  source were measured at its 

plateau voltage to determine i t s  2pi cpm rate, Corrections were 
applied for background, coincidence loss and backscatter factors 

when applicable. The source is referenced t o  NlST W W i W Z 5  

used in establishing traceabtilty- 

0-07 3 ? source serial number 

The total uncertainty of the measurement at the 99% confidence 
interval is 5 . 0  percent. 



The I?- 9 41 alpha source was measured in a 
proportional counter using P-10 a s  counting gas. The alpha 
emissions from the surface of t h e  source were measured at i t s  

plateau voltage to  determine its 2pi cpm rate, Corrections were 

applied for background, coincidence loss and backscatter factors 

when applicable. The source is referenced to NlST Q(W%7M25 

used in establishing tnceablilty. 

The total uncertainty of the measurement at the 99% confidence 
interval is 5.0 percent, 



2810 Siler Lane 
Santa Fe, NM 87501 
( 5 0 5 )  473-9538 
FAX: (sos) 473-saos 

Certificate of Calibration 
(Alpha Source) 53 

The U 23 41335. Am 241 alpha source was measured in a gas propatianal counter 
uslng P-70 as counting gas. The alpha cmissiom from t h e  surface of the source were 2 
measured a t  its plateau voltage to dctcrminc its Zn panlde emiszaon m t t  (Le- partider 7 
per minute). Correcrions were applied for background, coincidence less and backscatter + 
factors when appfiublc. 

Alpha standard 33AM3204191 is our NlST a l i b n t t d  source used in establishing N l S T  e 
traceability following ANSI N 4 2 . Z  panlcipatmg in t h e  NlST radioactwiry measurement L:. 
assurance program annually. 

* 
c. 

- 
i REF, PO# 
7 Model 
3 
3 Active Diameter (or area) 19rnm Mounting Material ss 

Total Diameter (or area) 2 . t m  m Thickners 0.79mm 

&I 
1 

R t e a  l i  bra tion 
c. 

11,goo ppm+ 5 9 5  ppm 217 C-23s 1-663 

-241 U S 4 S  
73.400 dpm t T.170 dpm4n c-233 %.eo'% 
0,010s UG Bq 

03/02 198 date of mcasurcmcnt 
92MIX2203029 source serial number 

5,O overall uncertainty (perctnr) 
1 , s  backsrarteflpercent) 

Michael A, Ortix . . . . Calibntion Manager 

Charles L Gonzala . . Quality Assumncc Manager 

4 0  dDm leak test results (dpm/7 O O m ?  

ACO 0 6-9 7 



mocked By: ( )  

0.42 1.32 
1.53 C . 7 3  

Y 
W' 

000102 



1/17/99 2 : 3 0 : 1 9  2X 
.. 

' -Paragon Analytico, IEC. 
12 MQ 2 Isp~:= 4 

5 6 2 0 . 0  

5590.0 

5560.0 

5530.0 

ssoo.0 

t 

. 
- .  

! 
! 
I 
I 

I 

i 
I 1 
i 
i 1 



66.94 

5 5 . 6  

44.27 

32.93 

21.59 

1 

I 

, . 
I 

1 



C9011712 AlphaVision Absofute Peak Search And Fit 
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I .  I 1 .----I- I 
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File C:\USEfi~LPHA\CAtlBlC00117 13,CHN 
Sample: Source 07-1O0103-O5 Weekly Cal 

Enargy (keV) 
Real Time: 21 10.62 s. Live Time: 2100,OO s, 
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C9011714 AlphnVision Absohte Peak Search And Fit 
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c 

L 

I 

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

,-.-...- .--C.-.._.... - ......-. -..-. I. . ......._.-..... ... ." __.-..-.-... ... 
; 

t 

, 

i ! I  1 I I I I I t  I I $ !  I i i I I i i I !  I I 1 1  I I I I i I i i I I I 1 I I I i I 1'1 I I 1 t i  i I i I I I i t  I T  I I I i I I V I  r i I I t i I I I I I i t  I y t  t t 



COO11715 

14660 

10995 

3 733c 
3 

8 

3665 

r3 

0 
0 301 
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C9011716 AlphaVision Absolute Peak Search And Fit 
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C9013 71 7 Alphavision Absolute Peak Search And Fit 
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Psragon ;claly,ico,  Zr.c .  

SX'I3LE: S a u c e  97-19-:03-C6 Weekly Cal 

v o l u ~ c :  1 Tocal, 1 Z i q u o t  
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C9011722 Alphavision Absolule Peak Search And Fit 
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C9012520 Alphavision Absolute Peak Search And Fit 
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Acquired: 121 8:61 on 26-Jan-00 
File: C:\US€~~LPHA\CALIB\COOI 262 
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Real Time: 21 1832 s, Live Time: 2100.00 s, 
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C9012522 AlphaVision Absolute Peak Search And Fit 
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DETECTOR: MCE 2 L??ut 8 
*##4 &,,Lieacy: 30.803 Ckcm. Recovery: 0.COt 

M L Y d  : 10 0 . 0 0 t .* -0ta2 E C f . :  3 0 . 8 0 1  

C;IZIZBRXTION: 307t.57 t 3.7569 * kcV 
O r i g b a l :  3071.57 - 9,7569 * Cbn  kcV 

File: C : \ ~ S E R \ ~ S ~ \ ~ = 8 \ c 9 o r 1 3 1 6 . ~ :  

Live I f m e :  60000.00 Real X m e :  60000.2.8 sec. 
Spectrum Fils: C : \ U ; n \ ~ ~ \ E K ~ ~ ~ B 9 0 ~ ~ 6 ~ 6 . 0 . 0 3  

ACQCCSTTZOS: 522 t3afxtcls Spcc tm Acpircd: 16-Can-93 =:54:35 

l3aekgrou.d Fila : 
Nuclide Li5tary: C:\CSER\;r=3XL\AL?H;rV=S.;iLn 

X W l y = t C  a y :  0 

Cheeked F!: 0 
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A L P H A V Z S Z O S  B X C K C R O U S D  A X A L Y S Z S  
Paragon Analytica, znc. 

DETECTOR: M C B  3 Znput 1 
Efficiency: 28.73% *.em. Recovery: 0.00% 

~ ~ u a : : ~ o o . o o +  m r  ,o,al EPL.: 28.733: 
' e;lLZBRXTfON: 3057.51 .c 9.6781 * Ck=r k t V  

OrlgL,?sl: 3057.55 + 9.6781 * UX? kcV 
Pile: c:\USE;r\~PK;;\~I\\C9Or~~r;..~ 

Live Time: 60000.00 Real T i m e :  60000.68 SCC. 
Spectrum F i l e :  C: \ t r s ~ \ = ; P H X \ B K n ~ \ a 9 0 ~ ~ 6 ~ 7 . ~  

AC9ES=T=ON: 512  Czs=;aelo Spcctrm A c W c r d :  164a-99 12: 5; :JZ 

Background F i l e :  
XUCli .de  L i b r a ~ ~ :  C : \CSER\X3KX\AL?HA'vwA. XJ3 

CleckeC By: 0 
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69011617 AlptiaVision Absolute Reglon-Of-lnteresl 
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B9OI 1621 AfpliaVision Absolute Kegion-Of-Interest 
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13901 1622 Alphavision Absolute Region-Of-Interest 
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R9011624 AlphaVisIon Absohte Ffegion-Of-Interest 
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8901 251 9 Alphavision Absolute Region-Of- I nteresl 
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SLY3LE : weekly backgrotz?c! 

Volume: 1 Total, 1 Xiquo: 
?ne : BackgroLx! Sample Collected: 75-:&7-93 14:06:37 
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SXY?,LE ; weakly background 

volume: 1 Tota2, 1 Aliquot 
m a  : Backgro&=C S n q L c  Collected: 25-Jan-99 14: 36 :JI 

MCB 3 Inpuc 6 
2 8 . 2 5 t  C!am. Recover/: 0.001; 
28 .25% x:a,?tml: 20 0.0 0% 
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512 Charaels SpeCtSX! 4cqLrtd:  2s-Ja-99 14:06:44 
c :  \zsE;l\rt?~\ca==8\c90~2522 .cis 

60000.00 Real T n c :  6C004.66 Sec. 

Clccked By: 0 
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MEMORANDUM 

From: C.R Wilson, MWPMC Team 
To: Files 
Date: 26 February 1999 

Subject; Tritium Sampling in TA-49 Area 2 Corehole 2 

This memo was prepared to document tritium sampling conducted in Carehole 2 prior to 
plugging and abandoning that hole. The sampling of moisture for tritium analysis 
occurred on 6 and 7 August 1958. Because there was no standing water in the hole at 
the time of sampling, moisture was collected by condensing water vapor from the 
formation pore gas using a cold trap. The procedure used for the sampling is described 
in the attached letter. The borehole was purged priorto sampling to remove atmospheric 
air and collect only formation pore gas. 

Approximately 4 mL of liquid water was collected and submitted to IANL's TA-21 count 
lab fer tritium analysis. Copies of the ESH-1 Sample Analysis Form and laboratory 
results are attached. The result was reported as 196.70 disintigrations per minute (bpm). 
To convert this to picowries the conversion constant 222 dpmlpCi was used, giving 
88.6 pCi in the sample. However. the volume of the test sample w3s nor recorCed by the 
laboratory. According to John Elliot of ESH-I. the IaSaratory's standard test volume for 
measuring tritium in water is 7 m L  Assuming that the standard volume was used. the 
volumetric tritium concentration is 88.6 pCimL If LI larger test volume was useb. 3ie 
actual concentration would be lower. By comparison. tritium concenmtjons in rnrr'sSre 
samgled directly beneath the asphalt pad at the site ranged from zero to 4,240 pCllmL 
and the background tritium cancentrcdtion in atmospheric maimre k amntly aSout 5 
pCi/mL Because of the locally high tritium concentrations found immediately beneath 
the asphalt. an above background tritium concentration at de$* beneath the asghalt ;3aC 
was not unexpected. 

Cc Wain Farley. L 4 . L  
Jchn DeJoia. MKlPMC 
Project File 
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Mr. Chartic b'i'ilson 
Miorrison Dudcsn Corporation 
2237 Trinity Dr. 
Building 2 
Lor; Alamos. R4 87544 

Dcar Mr. U'ilson 

The following is thc test procedure for mtium testing in bore hole 2 at TA-49, which took place on 
August 6" and tih 1995. Thc samplc time vas from 3 p.m on thc 6* to 11a.m. on the F a t  a dcpth ol'S80 
feet with about 4 ml of fluid coUcctcd out of thc borchole. 

I ,  Scr up with tubing deploycd to banom of bare liolc through cap. Hook up tubing to flow meter. from 
flow meter through air pump, from pump to sample contltinnxrting in an ice bath. (see cfiagam on 
f l a t  page) 

2. Purge bore hole for SO rninucrs to rid of any atmospheric g3sscs by hooking up sir pump to purge fine 
coming OUI of thc top of thc cap on the casing. 

3. Disconnect pump from purge line and plug purge line 

4, 

5. 

6. 

Put air pump in linc for sampling. 

Sur; air pump; Ict run for 10 minuets to purge ssmpling s y s t e m  before running sir inlo -le bode. 

Run airtinc into sample bottle, which is  &ng in an ice bath rvld collcct at J minimum of 1 d of 
condensation out of sample line. 

7. Seal wmple bonk and doeumcnt on chin of custody. 

Thc wmpk was delivered to the Count L3b at TA-21 for analysis of mdum on Aubut 7.19%; rcsuItJ 
are included and questions on the m l t s  should be dimred to ESH-I. la fuwc tcss ofthis m e  the ice 
bath should bc c h g c d  from dry ice to rcylar ice to ovoid frrcre ups of the sample tubc. 

Any qumions please fee1 to givc me s a l l  at 423-695s. 

David Wykoff 
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KEHRON Envi rowen t a 1  Services 
109 S t a r l i t e  Park 

Marietta, Ohio 45750 
Phone: 1740)  373-4071 

Los Alanos National Laboratory 
SFW, TA-3,  t3ld.j. 271 
NS m 6 s .  UKO mi1lt oiu 
fa5 ,?laws, ET1 87535 
Attention$ Joliil Higlio 
NI Itudjerz 
Account Ilurrhr: IJUlL- 295 

togin #: 
Report Date: 

Work 1D: 
Date Received: 

SAMPLE LDENT L PICATI OH 

L9808-130 
oS/iS/SS 
4522H/ER2H0515331B 
08 /25 /98  

A I 1  r e s u l t s  on ~olids/sludgco arc zcporlcd on a dry weight basio, vhcre arplicable, 
unless otherwise s e c i f i c d .  This re ort sh311 not be re roduced, 

cxccpt i n  tul!, without the uriftcn approval of ICEMEOtI. 

INSDOH EIAP I D r  10861 

I 
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OIrlif #YS 08-430 
O i t c . r  2 ,  IW)35 1G:Ol 

CtIENTt Los Alanos National Laboratory 

WIJ SW/RNt 4 5 2 2 3  I 

KEMRON ENVIRONMENTAL SERVICES 
REPORT NARRATIVE 

Lab I D #  7797L0014-8H 

Saaple Managercent: 
One soil sample was received at Kearon Environmental Services on 0 8 / 2 S / 9 8 .  

Client ID: 
W 49-99-0140 

Quality Controlt I 
H E T a S  - 6010/7000a 
A poat digestion spike was analyzed w i t h  the following recoverieet 

6b l 0 3 \  Recovery 
Hg 103\ Recovery 
TI 90.3\ Recovery 

A a e r i a l  dilution was analyzed for Zn within 101 of tho original detennSnation. 
Due to poor spike recovery the 6e waa analyzed by the rcethod of Standard Addition. 

Shipment Conditions: 
The ealcple was rccaived in tac t .  Solid blue ice v a a  present, 

I certify that  this data package ie i n  ccmpliancs w i t h  the terms and conditions of tho contract ,  both technically and In 
co=ploteness, except as detailed in thi6 QC Report, 



win iIL98OBJ30 
Septcrber 15 ,  1998 0 2 : 5 6  p m  

Lab SaTille I D :  L 9 8 0 8 4 3 0 - 0 1  
C l i e n t  Sazplc I D :  W N 9 - 9 B - 0 1 4 0  

Sfte/Work 10: 4522R/MR2W05153318 

KEHROtJ EWIROlriHEHTAL SERVICES 

HJtrix: soil 1 Solid: 7’) 
Col Icctcdr 00/20/9B t l / A  COC Info: W A  

Anal s i s  
Analyte Units Result Qualifier8 RL D i l  Type Analyet Oars T i m e  Method 

Fercent  Solids ................. 
Silver, Total .........,........ 
Aluminurn, TOt.31 ...... ...... - . .  . 
A t  sellic, Tot a1 . . . . . . . . . . . . . . . . . 
Barium Total .................. 
Beryl 1 !urn, Tot af . . . . . . . . . . . . . . . 
Calcium, Total ................. 
Cadrnfun, rota1 ................. 
Cobalt, Total .................. 
Chromium,  Total ................ 
Copper, Total .................. 
1 I on, Tot a1 . . . . . . . . , . . . . . . . . . . . 
Her-cur , Tot a1 . . . . . . . . . . . . . . . . 
Potasslum, Total.. . . . .. . . . . . . . 
Hagneeium, Total,. ............. 
Nanc dnese, Total.. . . . . . . . . . . . . . 
Sodjua, Total - .  . . . . . . . . . . . . . . . 
Hickel. Total.. . . . . . . -. . . . . . . . . 
Lead, Total.. .............,..... 
Ant i rony ,  Total. . . . . . . . . . . . . . . . 
Selenium, Total ..............,. 
lhallium, Total .  ............... 
Vanadium, Tot~l .............,,. 
Zinc, Total. ................... 
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8.0 

1.1 s !In 
t I D  

2 0  
050 

1 .o 
2 . 5  
6.3 
0.63 
0.63 
0.63 

0 . 6 3  
1 . 3  
1 . 3  
1 . 3  

0.13 

0.63 

2.5 
0.32 

0.51 
0.32 
0.63 
1.3 

1 3  

1 3  

63 
32 
32 

13 

1 W A  

1 R - 2  

1 R -  3 
1 Hfh 

0 9/04 /3B 

0 9 / 0 ? / 9 6  
08 /27 /90  

08 /27 /98  
08127‘/90 

09x50 D221G-90 

l4:15 6010n\3050A 
10104 6010U\305Qfl 
14 t IS GOlQn\3050A 
10 I 04 601 OB\ 3050A 
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09 I 5-1 
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22 139 
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KEMRUN ENVZRONMENTAL SERVICES 
WORK GROUPS 

c 3 :  111 

I O ~ E I  
I C : C 4  
I t : 1 5  
IO:C@ 

1 0 : 0 4  
1 O : C i  
1o:cr 
c 3 : s 4  
1 0 . 3 4  
2 2 - 3 1  
11:15 
l 0 : C l  
1 D : C i  
O ? : C 4  
E 3 : 5 4  
14:lS 
1O:CI 
1#:15  
1 o : a c  

i o : c t  

t i  5 0  

GI: 10 

I J . C #  
1 o : c t  
1 4 : 1 5  
1o.ct  
I C : C #  
1O;CI 
I P : C 4  
1 0 : @ 4  
i 4  S 6  
1 0 - C I  
2 2  : 33 
1 4  1 s  
l l - C 4  
13.CI 

Y C L l l S  M 



. -  

I'r odu t I 
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Earen 9ery 
KEMRON 
109 STARLITE P A W  

:.lARIEiTA, OH 45750 

Please malbze tne encloseu sam31s 
accorcinS to n e  scneeuie inblca:eC: 

SHIP DATE: anma 

TURN &ROUND REQD: 15 Cays 
REPORT D U E  9nJt98 

S 8ROfij8 c 
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Marietta, Ohio 45750 
Phone: (740) 373-4071 

win # I  In9808533 
R c p r t  Date: 09/J4/9B 

D a t e  Rcceivcdr 0 8 / 2 5 / 9 8  
Work IDr 4526R/NR2W05153318 

SAMPLE IDEIlTIPJCATIOl# 
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KEhli7ON ENVlRONMf NfAL SERVICES 
REPORT NARRATIVE 

t a b  1D# 7797L0014-8H 

CLXENT) l o a  Alamos National Laboratory 

saplo Management I 
n ~ r  boi l  rrblaplee were received at Kemron Enviromontal Services on 0t14/901 

quallty Control: 

H15TALs - 6010 /7000t  
A port digeation spike wan analyrod with the following recover 

sb 103% recovery 
Irq 109% recovory 

. T1 90c3t recovory 

rerlnl dllutionm van analyzed lor Zn withln 10% of the original detemlnation,  
on the p o s t  digestion spike recoveryc 

The selenium detection limit was elevated based 

Shlpment condltions8 
The @ampler w o r e  recolved intact, 

I c e r t i f y  that thin data package I n  in compliance with the t e n n o  and conditions of tho contract, both technlcally and i n  
completensrs, except am detal led  I n  this QC Report. 

Solid bluo lco visa preeent. 



Login #L980E-133 
Septerber 3 4 .  1998 1 2 : 3 3  1)- 

F.EHRON E I N I R O N ? 4 E I ~ A L  SERVICES 

I A ~  sarpic  ID.-  ~ g e 0 ~ ~ 3 3 - 0 1  blatrix: Soil  % Solid: 71 
COC I n f o :  tJ/A 

Anal sis 

C l i e i i Z  Sar.plc If f :  M " - 9 8 - 0 1 1 1  

Analyte U n i t s  Result Qualifiers RL D i l  Type Analy8t  Data 

Collected: 06/21/96  I t / &  
.. -__I 

S 1 t @/\<or k I D : -I 526 R /K.P2HO 5 1 53 3 1 B 
. 

T~IZQ Method -. . 
F e r c e n t  Solids ................. 1 w t .  

Silver. Total .................. mrj/kcj 
Aluminum. Total ................ q / k g  
Arsenic. Total ................. q / k g  
Barium, Total .................. w/ k9 
Bexylliun. Total ............... FJm 
Ca d m  i urn. Tot a 1 ................. w/k:s 
C o k n l t ,  T o t a l  .................. r q / k r f  
C h r o m i u m .  T o t a l  ................ '"cj/I:g 

I r o n .  Total .................... q / k g  
T o t a l  ................. c q / k g  

Hagnceium, Total ............... rrg/kg 
Nan anese. Total ............... ng/kg 

r i i c k c l .  Tot a1  .................. r .g /kg  
Lead. Total  .................... r g / k g  
Ant i w a n y .  Total ................ nq/kr j  
Selenium, Total ................ mg/k.g  
rllallium. Total ................ q / k g  
Viwnrliurn. T o t a l  ................ t q / k g  
Z i n c ,  Total .................... mg/kg 

Cal c 1 urn. T o t  a 1 ................. r*q/krj 

Coppci.. T o t  a 1 .................. nq /kcj 

Eerc"rv Fotass 11-3. .. Total ............... q / k g  

sFr15urn. T o t a l  .................. %/kg 

7 1  

11i1 
2 8 0 0 0  

7 . 5  
100 

5500 
I . a 
1 . 1  
6 . 5  
18 
36 

5 2 0 0 0  

2500 
7 9 0 0  

420 
1 6 0  

1 5  

1iD 

2 8  
2 0 0 0 0  

1 . 0  

2.8 
7.0 
0 . 7 0  
0 . 7 0  
0.70 

0 . 7 0  
1 .-I 
1 . 4  
1.4 

0 . 1.1 

0 . 7 0  

2 . 8  
0 . 3 5  

0.53 
0.35 
0 . 7 0  
1 . 4 

1 4  

1 4  

7 0  
35 

3 5  

I 4  

1 l I /A 

1 
1 
1 

R-2 
tl /A 

1 iiid 
I Il/A 
1 l l l A  
1 R; 3 
1 1I IA 
1 H/A 
5 I?-4  
1 

1 ir/n 

D?N 0 8 / 2 7 / 9 8  09350 U221G-90 

os/o-r/ss 1 1  :02 6@108\3050. 
0 8/ 2 7 / 9 B 1 o : o .a c 0 1 on\ 3 o 5 0. 
09/04/98 1.4 102 6010B\3050r 
08'/27198 
00)27)98 
oa/27/9a 
08/27/90 
08/31/98 
0 8/27/98 
O i i i 7 i 5 s  
09/03/96 
OB/26/98 

o i ~ i 2 7 i 9 a  
08/27/90 
08/27/98 
08/3l/PB 
o s i o 4 1 9 8  
08/27]98 
O ~ / O B / ~ B  
0 8 / 2 7 / 9 0  
09/04/98 
0 0 / 2  7 / 9 6  

i a I o i  
1o:o-1 
1010-1 
1O:OJ 
0 3  154 
1010.4 
1 O : O . l  
22:-1.1 

09151 
10104 
1 0 2 0 4  
1 0 : 0 4  
09:fi-l 
1 4 : 0 2  
1 o : o i  
10:50 
0 9 :  10 
14 SO2 
101 0 4  

g01 On\; 30501 

GOlOD\3 0501 
G010D\30501 
G 0 1 OU\ 3 0 5 0, 
6OlOIi\3050. 
GOlOfi\3050~ 
G 0 1 O B \  3 0 5 0. 
7471A\74  718 
GO 1 0n\3 0 5 0. 
6olon\loso. GOIOI3\3OSO. 

6 0 1 OR\ 3 0 5 0. 

7750 

g01 OSl\ 3 050, 

6010iij  30511. 
60103\30501 

G O  1 3 0  O t i \  50. 

78)1 
601 01j\3 05% 
G 0 1 OB\ 3 0 5 0. 

._ __- ......... ...... ..... ___ ...._.-.-..-- ----.___ 

Lab Smple ID:  1,980843 3.02 N.ltrix: Soil  1 Sol id:  -IC 
C l  icllt S ~ ~ p l c  1Dx MD49 . 98 . 014 2 CcrlIccterlr 08/21/9B N / A  coc I l l for  ! I / A  

.-. ~- .I __I_-- 

S i t c / H o r k  IDa 4 5 2 G R / N R 2 ~ 0 5 1 5 3 3 1 8  
-. 

Anal sin 
Tlno Hothod 

-___.__L__I_ 
D i l  Type Analyot  Oar0 

-I--_ 

Reeult Qualifiers RL _- .I__- 
A n a l  y t e Unite . 
Percent s o l i d s  ................. t xt . -I 6 1 . 0  1 ti/A DVJt 08/27/38 0 3 ~ 5 0  02216-30  

Si lver .  T o t a l  .................. mc3/kg rm 
Arrenic. Tot a1 ................. mg/krj 4 . 9 
D31iUm Tota l  .................. mcj/kg 1 1 0  
Bery l  1 I u m .  Tot a1 ............... mj/kg t r n  

Aluminum. Tota l  ................ mij/).,cj 15000 
4.3 1 

1 1  1 
1 . 1  1 
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IC - RAD SCREENING: Y a s  Recoived 





. .. 



XEKRON Environmental Services 
109 Starlite Park 

Marietta, Ohio 4S750 
Phoner (7401 373-4071 

Los Alarms National Laboratory 

NS H665, Dro Point 01U 
m s  Alarms, fm a7545 
Attention: John N i r j l i o  

S W ,  T A - 3 ,  Bldg.  271 I k j i n  f r  L9808435 
R e p r t  D a t e ;  09/15/98 

h'ork IDt  J528N/HR2H051533 18 
Date Received; 08/25/98 

M rlurrber z 
Account ilu&t?r: N I L -  295 I 

A l l  resulte on sollds/sludgcs are reported on a dry %eight baein, where applicable, 
except i n  rulP, without the w r i  ten approval of R E Y ~ O ~ I .  

WSDOH €LAP 10: 10861 

: 

unless otherwit;c s ecified. This rcpit s h a l l  not le re roduccd, 

COPY 
. '1 r 



Order L98-OS-435 KEMROEC ENVIRONMENTAL SERVICES 
Oitokr 2, 1W8 fl:22 REPORT NARRATIVE 

tab  X08 7797L0014-8H 

CLIENT$ tOs A l m s  Nat iona l  Laboratory 

S ~ n p l ~  Hbnagement I 
me soil sample uae received at Esaron Environmental Services on 8/15/98.  

Client ID: 
m4 9 - 9 8 - 0 14  3 

puality controlr 

A rer ia l  dllutlon was analyzed for zn withlo IO\ of  t h e  or lg ina l  detarnination. 

me to poor #pike recovery t h e  se wan analyzed by t h s  method of mtandard addition* 

The t h a l l i u m  dotaction l i m i t  was alevated bared on the port digestion spike  ~ O C O Y ( ~ ~ +  

I c e r t i f y  thst thfm data package Is i n  compliance with the terns and condltlonn of t h e  contractl both tOChnlCallY and h 
completeness, except am detailed in thlm QC Report* 



S 
tm, tL1 

b 

f-in itL9B08435 KEHRON ENVJRONHEIITAL SERVICES 
Septeirher 15, 1996 0 2 : 5 6  pm 

% Solid: 4 4  Lab Sanplc ID:  L9608435-01 Matrix: Soi l  
cl ient Sasplc ID: tlD49-98-0143 Collected: 08/24/90 lJ/A COc Info: N/A 

Analyte Units Reeult Qualifiers RL D i l  Type Analyst Dare Time Method 

Site/h’ork ID; 4528R/MRtW05153316 

m a l  ais 
L__ 

PerccnL Solids.. ............... \ nt. 4 1  1.0 1 f l /A  D W  08/27/90 09:SO D2216-90 

SJlvcr, Total.. ................ mcj/kg tm 4 . 5  1 R-2 KHh 09/04/98 16:19 6010B\305QA 
Aluminurn, Total ................ q / k g  31000 11 1 lJ/A fiYB 08/27/98 lor04 6010B\3050A 
Arsenic, Total. ................ q / k g  21 1.1 1 N/A YBh 09/01/93 1# 3 19 60103\3050A 

N/A fiYB 08/27/98 10104 6010B\3050A 
Calcium, Total ................. q / k g  6600 23 1 1 I / A  WB 08/27/98 10104 6010B\3050A 
Cadmium, Total.. ............... mg/kg 4.4 1.1 I l l /A W.R 08/27/96 lor04 6010B\30SOA 
Cobalt, Total,. ................ nq/)crj 5.9 2.3 1 R-3 “I3 OB/31/98 09:54 6010B\3050A 
Chroatum, Tuta l .  ............... rq/kg 16 2.3 1 H/A HtlB 08/27/90 10:04 6010B\3050A 
Copper, Total.... .............. w/kg 55 2.3 1 H/h NI4R 08/27/98 10:01 6010€3\3050A 
Jron, Tota1.... ................ rrrj/kg 37000 23 5 R-4 SLP 09/03/95 2 2 : 5 3  6010B\3050A 
Hercuty, Total..,...,.......... mg/krj 0.23 1 t l /A A I R  08/26/98 7471A\7471h 
Potaoe urn, Total....... ........ mrj/kg 2300 110 1 R - 3  8WB 08/31/96 09:54 60108\305@A 
Magncniurn, Total.........,..... w/kg 4200 57 1 tJ/A PA6 08/27/98 10:04 60105\3050A 

1 H/A WfB 08/27/98 10:04 60108\3050A 
Han aricse, Total.....,..., rq/kg 390 

wad, Totai .................... wlkg 310 0 . 5 7  1 lJ/A KHA 09/04/98 14119 60108\3050A 
AntInony, Total,.... ........... w/kg 24 23 1 IJ/A P M  08/27/98 1 O : O - l  6010B\305@A 

130 1.1 1 Barfurn Total.  ................. w/kg Ucrylllum, Total.. ............. mg/kg 2.5 1.1 1 ~ I / A  M-IR oa/27/96 10~00 6010~\305o~ 

..... 1.1 1 II/A Y ~ R  06/27/98 io:o4 6010~\305e~ 

Hickel, To al.................. q / k g  16 4.5 1 12-3 MNB 06/31/98 0 9 ~ 5 4  ~ O ~ O B \ ~ O S ~ A  

sal n i w ,  Total......... ....... nujlkg 3.1 0.91 2 tr/n RSS og/ij/ge i4roo 7740 

Vanadium Total,.... ........... q / k g  20 1.1 1 R-2 nvr  og/o5/9a 14 $19 6oioa\3os~~ 

Bodyurn, T o t a l . .  ................ rrg/kg 700 57 

Thatliun, T o t a l . .  .............. rrg/kg t l /A  CRC 08/27/98 09:lO 7041 0.87 1 

Zinc, Tokal.. .................. q / k g  38000 2.3 1 N/A PNI 06/27/98 1 0 ~ 0 4  6010B\3050A 





Order I: 98-08-435 
Sr-ptanber 15, 199s 02:56pm 

KEMRON ENMRONMENTAL SERWCES 
WORK GROUPS 



I 



KEhlKON linvironmcntal Scnices, Inc. 

Scc thc rcpoil narrative 
Scc llic rrport r i s m t i w  
See tlic rcport n ~ r a ~ i v c  
Corrclation cocfl7citnl for llic hlSA i s  lcss than 0.995 
Less Ilran 
Grcatcr ~ l i a n  
I’rcsciit in ~ h c  iiictliotl blank 
Confirincd hy GC/hlS 
Surrogata or spikc conipoi~ntl out drangc 

Con I1 11 cnt gron th 
The anrlt)-.(c \vas qu3ntificcl at 3 secondary diluiion f’ciclor 
Surrogatc or spike \vas dilutcd out 
I M i i a l c d  coiircrilration ifiic to sainplc malrix intcrfcrciicc 
I’rcsctil below nominal rcporting limit (AFCiX only) 
Fccc liquid 
Seiiiiq~iat~tlilativc rcsuli, aut of instntinctit calibration range 

Quslificr 

N 
N A 
N 1, 
NP 
NFL 
NI 
NU 
NS 
I’ 

QNS 
H 
H A  
Ri! 
S 
Shll 
SI’ 

llescript ion 

‘rcmtidy Id~iltiliccl C O I I I ~ O ~ J I I L ~  (TIC) 
Not applicable 
Hot dclcctcd a1 or abow tlic rcporliiig lirriit (HI-) 
Not found 
No free liquid 
Non-ignitsblc 
Analplc i s  not rcquircd lo he aiialyicd 

Concciiiralioii > 25?b LiiKcrcncc Ircl\vecn tlic hvo GC: 
COlUlllIlS 

Qit~r i t i~y not sufiicietit to pctforni analysis 
A n d j t c  escecds regulatory limit 
Kcanalysis confirnis rcportcd rcsi~lls 
Heanalysis confiniis smiplc inrrtris inter fcrcnce 

Saniplc nialrix interfcrencc 011 surrogaic 
Itrpoitetl rcsults arc for spikc conipounds only 

Nol spikcd 

t\llal)’Kd by !llClhOrf OfSb3JldNd a d d i ~ i O J 1  

1kxr.k below noiiiinnl rcporting l i i i i i l  
Satiililc rcpoaing limits clevakcl tfuc to nialria itilcrfcrcrlce 
1)iiplicatc injccliori precision not nicl 

TNTC Too riuiiicrous to courit 
U 
\\’ 
X 

Anrrlyrcd for hut not dckclccl 
Past-digcslion spikc for rbniacc AA 0111 of control liniils 
Can riot he rcsolvcd froiii isotiicr. Scc bclow. 





Monday, August 24,1998 

s,ClKCU.L W O F U T O R J '  

&TTN: Maren Beery 

Los Alamos 

KEMRON 
109 STARLITE PARK 
MriRImA, OH 45750 

Please analyze me enclosed samples 
accoraing to tne scneeule inU iaM:  

SHIP DATE 8/24/98 

REPORT DUE: 9124198 
TURN AROUND REQD: 30 days 

REQUEST NUMBER 4#8R 
ANALYSIS TYPE INORG 

- These samples are on: 

UNL Request N u m w  4S2Y3R 
Per Agreement Number. T79t1001&95 
Project Cost Cede: MI?Z'bWS15#18 

RAD SCREENING: Yes. Received 
COMMENTS: 49 -1150,De 

. I '  ,' /, I/ , f: . c 
ANALYSIS ANALYTE(S), SWPLE CONT WblFfiE DATE CO?b?',:blENTS 

ORDER COO€ ID ID MATRIX WJPLED 



CHAIN OF CUSTODY DOCUMENT NUMBER: 452$RC 

1 

MccRll3TA. OH 45750 

COKTA~HER 
DESCRtPTlON 

V 
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c a - cn 
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I 
Lugin 4L9811061 

1 8 -  Noverb?& 12, 1998 07:41 JC i t: 
ad 

:: TCLP WITAI.8 a -- 
mt1ix; soil 

Collected; 08/20/98 
micur m3/b 

Coc Info:  N/ 
TCLP Ext . Dates 11?09/98 

SI Lab S d ~ l t ?  IO: L9811061-01 
fl, Client SmpIo  ID^ ~ ~ 9 - 9 8 - 0 1 W  

k- Anslytr Rerult w a l i f i e r r  Rt RT1'toEy h i t  *thod Data  Date 
S 

Silver,..., .......... NU 0.10 5 €OlCb\301S\t311 ll/lO/9B 11/11/98 00243 tt/A 
;; Aracnic. ............. I n  1 .Q 5 601C6\3015\1311 11/10/99 11/11/33 OO:J3 H/A 

B a c i * m . . . .  ........... 0.45  0.10 100 6016B\3015\13J1 11/10/9@ 11/11/98 00:43 N/A ............ ?it) 0.10 1 c o i o u \ ~ o ~ s \ ~ ~ ~ i  1i/ 0/9a  11/11/913 o n t 4 3  N/A 
601t \3015\1311 t l ~ ~ 0 / 9 9  11!11/9B 00143 N/A 

c'adrnlun.. 
Chtonium ............. rm 0.20 5 

0.2 717 87470\1311 11/10/93 11/11/9B 10156 N/A ............ 0.005 
5 so18e\3ois\r 311 1 i/io/sa I I / t I 19s 00 $43 W A  

Mercury.. tm 
0 Lola. ............... un 1 .o = Selcnillm ............. €JD 1 .o 1 aotoa\3ots\i3ii i i / i o t ' j a  tt/rtI?e 00143 Wn 

- _- S i t  e/Work In: 4522R/kCR2W05153 3 18 
0 
u 
-3 Prep. &4ly.l. Di 1 

T i m  - 

cy .- 
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K EMRON ENVIRONMENTAL SERVlCES 
REPORT NARRATIVE 

L a b  IDS 7 7 9 7 L 0 0 1 4 - 6 H  

CLIENT: L o s  Alanos Hational L a b o r a t o r y  

LANL SDQ/RNz 4522R 

sanp1;t Hanagenentr 
One soil s=ple YB r e c e i v e d  a t  Xemron Environrrental Services on 9/25/98 for total metal8 analyeis, 
requeeted on 11/3/98. 

C11 e n t  ID 8 

TCLP netalo analy~lie WJE 

The twenty-elght day hold tim for eercury e x p i r e d  on 9/17/98. 

HDO3-98-0140 

Quality Control! 

METALS - 6010 /7030~  
There were no technical difficulties aesociated with analyeie of this ~ a ~ p l e  a s t ,  

Shipcent Conditionst 
The sacple was r e c e i v e d  intact, Solid bluo i c e  was present .  

1 c e r t i f y  that this data packago is i n  corcpliance with the terns and conditione of tha contract, both technically and i n  
completcn~ss, except am detailed in this QC Report. 

A/ 
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fnurscay. Novem9er 05,1998 REQUEST NUMEIER: 4522R 

Los Namos 

Please analyze the enclosed samples 
according to the scnedule ncrcated: 

SHIP DATE 8i2493 
REPORT DUE f :/25198 
TURN AROUND REP'D: 75 days 

L 
These samples are on: 

LAW Request Number: 4S2R 
Per Agrwmnt Number. 7797LOOlP9S 
Project Cost Code: MR2WD415X378 

RAD SCREENING: Yes, Roceivad 

COMMENTS: U 9  - ? T U ,  DK; AMENDED: ADDITIONAL ANALYSIS ADDED, JV 77r398, 
\ 

L N L  ER SMO CONTACT: Joyienc VaJdcZ WS H865 5056659968 

. .* - MD49-98-0140 01 S C I  ' Lc  

t,1049-98-0740 0: S 820,38 



.- 





U.S. 3?A - EL? 

,ab Code: .I Case No.: 11061- Si25 No,: s“& XO- : 45222- 
13 * 

- - 99.1 
101.6 

- 5003.0 -5GE14.00 - IOOOC.0 10330-00 - 
102.7 - 
102. a - 1OOG.O -102E.00 

5043.0 I 5063 - 0 0  
I -  - - 5328 . os 

- 5000.0 1 4575.00 
1250.0 11293 I C O  I - - 5125.00 

L 1302.00 
I 

I 



Case Eo.: i.1061- SAS So.:  
c 

Calibration Swszce: X X W i ? X I C  

Concentration U z i ~ s :  cs/: 

FOLId 

- SOOG.0 - 10000.0 - 
104.5 - 250O.O 

- iOOa.0 
- 2622. C O  

L 1012.00  

- 2655 .OC 
101.3 - 1030.00 

- - 
104.3 - 5000.0 - 5215.00 c 5260,OC 

- 1  

-57-c I 1.0 G.57 - - 57.0 c.57 - 
-! 
3 55.2 
IOG.5 

5300.9 - 1250.0 - - 4934.00 - 1243.00 

I 



Case 90.: 11061- S X 3  So,: 

so00 0 - - 1cooo.o - 5G20.00 - 9652.00 
- 2544.00 
lOlS.03 

- 2500.0 
1000 0 - 

- 5000.0 c 5174.04 - 5226. OC 

5005. CG - 1230.00 - 
I 9e ..; 



4 

Case No.: 11061- SAS so- : SX So.: 4522R- 6 - La3 C3Ce: 

1 C 2 3 C 4 

I-  

2.6 
- 3  

2.500 - 

- 61.3- - 61.3- - 61.3- 
0.0- - 0.0 

- c  

- -37.7 - 
3.9- 

- I  



C.S. Z?A - CL? 

La5 Cobe: 

I r e p i -  
razioz 
alp-;. c C 1 C 3 C C 2 

L.5- 

2.6- - 2 6- - 
- 
U 

- I  



Sol. 
A 

so:. 
As 

Sol.  

- 5 0 0 0 0 0  

530 
500 

- - 
- 462200.0 

500 
500 

- - 6 
c) 

1 0 0 0  - 500000 
500 

- 
- 

669.6 

452.5 

7 - 543500.0 - 
1 0 0 0  

500003 
s o 0  

- 
- 

0 
447400 - - 67.0 - 6 6 . 7  

c 

c 93.5 
i i S 4 O C  

5 
- 

- 250500 
1 0 0 0  - 500000 

- 174700 - 52 - 5 2 5 0 0  
- - 273300.0 951.6 - 508700.0 - 203003 - 170500 

-17 - 512.500 - 1003 
500000 
- 

- - 95.7 - 57.8 530 
,000 
- - 

500 
1 0 0 0  
- - 

-24 
7 

7 
4 7 8 . 4  
977 9 

- - 
I L- 

IE 
!- 

? O W  IV - IN ZLX:c3 . 0 



C 

4 
1 

75-125-1 574 .&000- 1,4000 

2.6000 

I 

1- 
c 
.T 
V 

- 
51.30CG - lOOG. G3 

I 

- 1 -  
l- 

672. OSOC- 
160.7aCC- 

75-125- I 
75-125 I 

- 1  

- 
iJ .. 
V 

3.;.0000 
3.9000 

- 1ooo.cc 
2 0 0 . 0 3  



E Sol ids  f o r  Sample: -0.0 

C C K 

CI C. 

Y 
I 

c 

. 

I 

13. 03 9 2 . 5  I- c 
5.8600 75-125- 0.0300 

./- 
I 

I 



.. 
6 

DLT3ICXT-Z 

0.0 ;"; 
'd 

- E solids f o r  3-qlicatet 

41.6000 
36.0900 

41,6000 
?f,300C 

1,9000 

2.6000 

61.3000 61.30CO 

34.0030 
3.5000 

34.0000 
3.9000 

- 



.I U . S .  Z?;L - G? 

’7 Case XO,: iZ.061- SAS so*: s3G S C . :  45222- *7 3aS Code: 

. 

0.0300 0.123c - 200.0- 

23x4 v= - IN 



T x e  

- l O O G .  0 
i a o c c .  o 

- I O ( J C .  0 

l0OC. 0 
-c 

-I 
I 

1s3c. 0 - 

- 1 3 0 0 . 0  
200.0 - 

~ 

i 

-.- “O?-! IT: - -A 

64 



Coztract : 

SAS so. : S2G so. : 
C9/23/98 Daze : c 

e 
13 
Lb 
1 
Y 

- 153.70- 
L 4 55.4 0- 

259.94- 
-220.25- I 

383.23 - I 

6.3 
61.3 
32.1 

- - - 
Kercuzy- 
Nickel- 
?oz as s : :a 
Seler,ism 3 4 . 3  

2 . 5  
- - 

FORY X - IS 



Sack- 
5ro~:d 

1 
I33 I 

2 C O -  

- 
230 - -- 

I 

... 

~ 

0.0 

ILYO3.0 



U.S. ETA - C? 
2 
e 
I 

;Icl.a 1 y z  e 

Xave- 

- 308.22- 
4ss.40- 

- -224.44- 

- 206.83- .... 193.70- 
-254.86- 

- 315.89- - 20’7.72- - 226.62- - 324.75- 
- -220.35- 
- 257.61- 
259.54- 

- 3 8 3  23- 

222 I 60 - - 7 6 6 . 4  9 1  
196.03- - -338.29- - 589.59- 
304.31 
2 0 2 . 5 5 1  

- - 

- 0,0000000 - 0.0000000 
-0,0006600 

0 .ooooooo 
-o.ooaoooo - - 0,000000Q - 0.000c000 - 0,0000000 - 0.0000000 - 0.00c0000 - 0.0090000 
-0*0006a’00 - 0,0000G00 

o,ocooooa 

- 0.0000030 - 0.0000000 

- 0.0300030 - 0.0003000 
- 0.0300600 

- 0.0000000 - 0 .ooooooo 

Ca 

- 0.0000000~ 
c 0 , 0 0 0 0 0 0 0 ~  

Fe 

0,0000000 
O.OOC3490 
0.3000G00 

- - 
c 

c 0,0000000 - c.00001;40 - 0,0000200 - 0,0300004 - O,oooooco 
-c.0000000 

o.ooooc)oo 
- - 3.0000000 
I 0 . 0 0 0 ~ 5 0 0  - 0.0002440 - a,oaoooao 
- 0 ~ 0 0 0 0 0 0 0  
-3.0001003 - O.OCO3OOQ 
-0~0000203 - O.OG00000 

I 0,GOCOOOO - 0,0000000 

0,3300(?30 
-o,ocBo1oo c 

- o,~8oooco 
- 0 .cococao - 0.000000~ 
- c,o~coo0c 
- 0.0c00000 - o*3ccoooc - 0,0000303 - 0. oco3ooc  
L 0.OCC0t30 

- 0. o c 3 o a o o  
- o.ooococo 

- O,G000003 

- O,OGOQ300 
- G,0300008 

- 0.0000000 - 0,OGOOCOC - O.OC3000G 
- 0 , 0 3 3 0 G c ~  - 0,OGOOOfO 

- o .ocaoooc - c.ce9207c - c ~ 0 3 0 0 0 c c  - 0-coooooa - c .oaaaaoo - 0 - G O r l O C O S  - 0 -000003C - G -COCCO3C 
- O,OOCCGC2 - CIGOCCCOC 

- c.ocoocoo 
- c.oococcIo - c * o 3 o c c 3 c  - o.ocooooo 

- C.OOtOOC0 
- o.ooooocc - o ~ o c c o s o o  - o*oooooco - oIoccoooc 

- 0 cOCOOOO0 
- G,OOC)COCS 



Wave- 
length 
(nm) 

308.22- - -206.a3- - 193 . ? O w  
I 45s.40- 

-214.44- - -315 .a,s- 

- 324.75- 

-257.61- -.. 

2 5 4 . 8 6 -  

I 267.72- - 22E.  62- 

- 2 5 5 . 9 4 -  - 22C.35 
363.23x 

- 335.31- - 202.55- 

Iczerelemeat Cozreczioc Factors f o r  ; 

- 0. O O O O G O C  
0. o o o o c o c  - - 0.0300000 - 0 . 0 0 0 c 0 0 0  

- - 0 . ~ 0 0 0 0 0 0  - 0.c1000000 
- 0.0030003 - 0.0000000 
- 0 o o o c o o o  - 0.0001033 
-0 .0000000 - 

0 .  G300000 

0 .ooooooo  
0.OOQOOOC 

0 .  o o o o c o O  

0 . 0 0 0 0 c 0 0  

- 
- - 0. 0 0 0 0 0 0 0  

- -0.0300000 - 0.0000000 

- 0.OG00000 - 0.0000000 

- c . 0 0 0 0 0 0 0 ~  - c . 0 0 0 0 0 0 0 ~  - 0 . 0 0 0 0 0 0 0 ~  
0 . 0 0 0 0 0 0 0 ~  

-0 I .ooooooo - 0 . 0 0 c 0 0 0 0 ~  - 0 . 0 0 0 0 0 0 c ~  - 0 . 0 0 0 0 0 0 0 ~  

- 0 . 0 0 0 0 0 0 0 ~  
0 . 0 0 0 0 0 0 0 ~  

- 0 . 3 0 0 0 0 0 0 ~  

- 0 . 0 3 0 0 0 0 0 ~  

- 0,000000C 

-0.0039000- 

- c.Ooooooo~ 
I 0 . 0 0 0 0 0 0 0 ~  - 0 . 0 0 0 0 0 0 0 ~  - 0,0000000 - 0.  O O O O O G O ~  

- o.oooo0oc~ 
I 0 ,0000000  - 

-0.106OOOC 
-0.002900c - 0,016500C - 0.OOOOCGC - 0,000000c - 0.000000c 

c 0.0000000 

0.0000000 - 0.000300C 
-0,0005000 - 0.0000000 - 0,0000000 

- -O.OOOGOOG 
0.0000000 

- 0,00000c0 - 0.0000000 - 0,0000000 - 0.0000000 
L 0.0000000 

- 0,0000000 
c 0.0000000 



D a t e  : 02/05/96 

.- Leac 
Mag=lestun 

Z=rteg, 
Time 
(sec, 1 

7.00 
7-60 
7-00 
7.00 
7-40 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7 - 0 0  
7.00 
7.00 

- - - - - - - - - - - - - - 
- 

7.00 
7.03 
7.00 
7.00 

7.00 
7.00, 

- - - - 
- - 

I I 

500000-C 

500000.0 
1 0 0 O O b . O ~  

L o a o o o o * o ~  
1 0 0 0 0 0 . 0 ~  

4 o c o o  . 0- 
1050000*0~ 

10000*0_ 
soooo.  0- 

100000.0~ 
~soooo.o_ 
50000.0 

500000.0- 
T Q O O O O , O _  

1 0 0 0 0 0 . 0 ~  
500000.0- 

x 

5 



- 
3 

t .  

. .  . .  ... . . . .  .,' . . . .  k: I ' 

.. .- 

c 
..*: , 
. -  

c .  ' 

I .  

3 .  . 
,I ' 

? ., . 

.. 
. .  . 

. ,  

- I  .r; : =- 

&. 
t . . . . . .  





-.*. 











so.3 

i.. 
c 

$;- 



- 0- .. .. 



. .  



I' 
I' 
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2bf.r j,? 



A;: 
;:3 
E A &  

PeZ 
Lit2 
cc 1 
co: 
Cr4 
c u  1 
Fez 
K 1  
kg4 
Rn4 
Na2 
NL3 
Sb1 
v z  
t n 3  

PS 1 
St 1 

a52 



C .  

- 4  3, 



.. . .  . .  

- 





f -  

. .., , . , . 



-_.  

. .  . . .  



. . . .  ... I . - . . . . - .  - .  
. -  . .  _. 



z 
t 

c- 
-1 
r' 

? 

. ? .. 

. .  . .  - a-, 
* -  





ag 1 
Rlf 
PBi 
F P 2  
Ca3 
Cd I 
to 1 
Cr4 
CU1 
F e z  
K l  
Hgb 
mnc 
Naz 
N13 
Sat 
L J 2  
Zn3 
as2 
031 
Se 1 



Q9 1 
913 
sir4 

hi: 
cas 
Cd 1 
GO: 
Cr4 
cu: 
Fa? 
K 1  
M94 
fTn4 
Na2 
N13 
so1 
U 2  
2 6  

:I* - 
S@: 

a e  
I- 

. . a. . .  i 
1' 

- _  . . .  . . . .  



6 

. .  



** Sample ID: K I U  CLK 

29: 
013 
sa; 
be2 
cd3 
cc: 
Ca 1 
Ct4 
c u  1 
Fe2 
K 1  
M g 4  
Mn 4 
Na;. 
N i 3  
5 b l  
u z  
Zn3 
ihz 
Pbl  
S r l  



418:31.:37 11 Nov 1545 

. .  , r-- 

I c- " 
c. , 
c. 
c. 



8&3:35:56 L: Nov 1598 

Chrck 8tanc;ar-c;: 7 C k f  

.- 

. .  

.. .., . 
.. . 

-. I . 
* .  



- -  >apt vc- 



*- 5ample It: T1:11~7541 

. .  . . . ....- I '  - - 



##I..' . .  . 

Lr 

t t q :  9ao 



. r  .. 

Gg : 
G13 
a i4  
ErE 
C&3 
C3: 
c o  1 
Crk 
C U  1 
F e2 
K 1  
m q i  
M n 4  
Na2 
N i 3  
Sb? 
u 2  
Zn3 
QI2  
PP! 
a e  1 P 



41?:04:45 11 N O ~  I956 

Line  F l a p  

RlZ 
bi4 
PP2 
cas 
c8 1 
c o  1 
Cr4 
cu 1 
Fez 
U l  
MY4 
Fln4 
N&2 
N i s "  
S b  1 
u 2  
Zn2 
GS2 
3s: 
Se 1 



c c  '. - \  .. .. 







c Line  C o w r  U n i t s  SWk% I 2 2 4- J --- 
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Parte 44 







Faleer: I* "1' L 

Frotoco?: c l ~ 2  CLPZ 

1 - 

Sec: 53 10:5b:23 I: Kav Io% HG 

'. . C  ' . . _ .  . . . . -  
-.:,. , . .. 

. I  
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- Samale  ID: ICV sea: 

*- :/.F(ec.. ID: SP31 seq: 





Folder: 112: 
Protocol: cla2 CLP2 12: 07 :37 11 Nov 19% ij 
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as407 - >lethod 3005A - Water & Extract 
>E406 -Method 3050B - Soil 
Work Groap ## 
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KE-ON &nvi rome n t a 1 Services 
109 Starlite Park 

Marietta, Ohio 45750 
 phon^: 1740) 373-4071 

ton A l a m s  l tat ional  1,ahrator)’ 

MS H865. Drorl P O h l  OIU 
SMO, TA-3, Rldg. 271 

t o s  Alakos, fat a7545 
Attention: Joylene Valdcz 
r0 Ilurrher: 
Account Iluvbert IJWL-295 

Rcp&t-’UJt 6 ;  1 ili2isii 
Mo I k 1 D : -1 5 2 G R /MH 2 HO 5 1 5 3 3 1 El 

SAXPLE SDENTIPICATION 



Ordcr 1'18-1 1478 
h ' o v ~ n ~ l ~ r  19. IWS REPORT NARRATIVE 
1 4 9 3  

HEMRUN ENVIRONMENTAL SERVICES 

Lab IDf 7797L0014-8H 

C t l E m t  Los A l m s  National Laboratory 

1-L S W / R N t  4526R 

Sacgle Hanagementi 
Two soil samples wore received at Komron Environmental Gervices on 8/25/98 for t o t a l  notala analysis. 
wan rer4uosted on 11/5 /98 .  

TCLP cetale  analysis 
The twonty e ight  day holding t im for narcury expired on 9/18/98, 

C l i o n t  ID8 
W49-98-0141 
m49-9e-014a 

Quality Control: 

METALS - 60 10/7 0 00 8 

There wore no technical dlfficultiea asrrolsf 

Shipment Cond 1 t ions 8 

ed rlth analysilr of t h i s  8mple set .  

The-smplas  wore raco lved  I n t a c t ,  

I certify that t h i e  data package Is in  conplianco with  tho terms and conditions of  tho  contract ,  both tachnically and In 
completenose, except 88 detailed i n  thie gc Report, 

Solid bluo ico wa8 prosent. 

Datot 



I a g i t i  lL9811078 
1;ovenbcr 12, 1998 07:41 art 

KEKRON ENVIROZIEIITAL SERVICES 

TCLP METALS 

C l i e n t  Sample ID:  MD49-98-0141 
Lab Sample J U S  L9811078-01 

Gitc/h'ork 1D: 4526R/MR2W05153318 

Matrix: Soil 
Collected: oa/21/98 

Un1ts:  m3/L 
TCLP E x t .  COC Date; Info:  tl/A 11/09/98 

Analyte 

~~~~ 

Regul a tory Prep. Analysis Di 1 
Result Qualifiers RL L i m i t  Met hod Date D a t e  Time Type 

~~ ~ 

Silver.,. ............ tcD 
A r 6 C l l i C . .  .. .;. ....... 1iD 
B a r i u m . . . . . . . . .  ...... 1 .-a 
c a d m i u m . . . . . . . .  ...... rm 
Chrodum.. ........... IID 
He rcu ry .............. tm 
Lead. ............... 11D 
Selcniun. ............ In, 

0.10 
1.0 
0.10 
0.10 
0.20 
0.005 
1 .o 
1.0 

5 601OB\3015\1311 
5 60 1 OB\ 3 01 5\13 1 1 

100 6010B\3015\1311 
1 60lOR\3015\13ll 
5 60108\3015\1311 
0.2 7470\7470\l3ll 
5 E0103\3015\1311 
1 6010B\3015\1311 

11/10/98 
11/10/98 

11/10/98 
11/10/98 

11 /lo198 

11/10/9e 

11/10/98 

11/10/98 

00:46 H/A 
00:.16 1I/A 
00146 lJ/A 
00:46 H/A 

10:56 1I /A 
00 :?6  l f /A  
0 0 ~ 4 6  N/h 

00346 rm 

TCLP METALS 

cl ient  SaKsplC 101 kliN9-98-0152 

Analyte Result Qualifiers RL E m i t  Mothod Date Date Time Typo 

Lab Sarplc ID2 ~9811078-02 Natrlx: Soil 
to 1 1 e c t cd 1 0 8 / 2 1 / 9 8 COC Info: 1C/A 

Site/Hork ID1 452GR/MR2H05153310 units; q / L  TCLP Ext. Date: 11/09/58 

Re latory Prap. Analy~is D i  1 

sllvcr,......,.. ..... 110 
Arocnic... ........... !lD 
U a r i u ~ . . . . . . . . . . . . . .  . 0.69 
C n d a i u m . . . . . . , . . . . . , .  f I D  
Chromiun.. ........... 1tD 
~:crcury.......... .... 1 ID 
Lead. ............... lrr, 
Solcniun ............. 

0.10 
1 .o 
0.10 

5 6010B\3015\1311 11/10/98 11/11/98 0 0 ~ 4 9  ! l / A  
5 60108\3015\1311 11/10/98 11/11/98 00r49 U / A  

100 60108\30l5\1311 11/10/98 11/11/98 00149 It/h 

0 . 2 0  
0 . 0 0 5  
1 . o  
1.0 

5 6OlOB\3015\1311 iillo19e l i ; ( i i m  00149 r i i ~  
1 6010B\3015\1311 1l/lO/9B 11/11/98 001.19 tI/A 
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Tngncay, November 05, f 998 REQUEsr  NUMBER G26R 
ANALYSIS W E :  INORG 

MAR13Tk  OH 25750 

Please analy=e 3 e  enclosed samples 
accorcmg !o !ne scheeulc inbic;l:rC: 

SHIP DATE: 8n-8 
REPORT DUE: tlR5198 
TURNAROUNDREQP: I S  C3ys 

T n e  samples 3re on: - 

F&LD SCREENING: Ycs. Rocoivad 

COXMENTS: 49 - 1134,DK; AMENDED: ADDITIONAL ANALYSIS ADDED, JVttf-39E. 

L A X  E2 St.13 CONTACT: Joylene Valcez 1.S 3865 5056659568 
! .  t 

Sisna:ure: I , .  I I ,*- -. 
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KEHRON Environmental Services 
109 Starlite Park 

H a r i e t t a ,  Ohio 45750 
Phone2 (740) 373-4071 

Los A l a k s ,  h l  87545 
Attention: Joylenc Valdez 
M Ilurber: 
Account Hwher I M I L - 2 9 5  

h j i n  # a  L9811079 
Report Dater 11/12/98 

D a t e  Rtceivcdr 08/25/98 
Work ID: 4526R/HR2W05153313 

SAHPLE IDENTI PICATI OH 

A l l  r c n u l t s  on solids/sludgcs arc rcportcd on 5 dry waight basin, whcra applicable, 
unlcce othcrwlsc R ccificd. Thin re o r t  olial l  riot bc I C  irodticcrl, 

except i n  tu lF,  uittiout tlic w r i t t e n  approval of K E N ~ O I I .  



Order 098.1 1.079 
No\cink.r 19, IWS REPORT NARRATIVE 
13: IG 

HEMRON ENVIRUNMEWAL SERVICES 

Lab ID# 7797L0014-8H 

ChIENTr LOB A l a m w  National Laboratory 

LWL SW/RN: 4S28R 

Sample Hanagementt 
One a o l l  sample u a o  recalvod at lternron Envlrormental Servlcse on 8/25/98 for total Icetals.  
on 11/05/98, 

TCLP cetals analys 
?he twenty-sight day holding tine for aercory expired on 9/21/98, 

Client ID: 
Hn49-98-0143 

Quality Controls 

HETALS - 6010/70001 
 hero was no technical dlfflculties aaaoo atsd wlth analysle of th tr  sample s e t ,  

Shipnent Conditions: 
The sarrple waa recelyod in tac t .  6011d blue ice  was present, 

s wae requceted 

I c o r t l f y  t h a t  t h f a  data packago 4s i n  camplfancs ulth t h e  terms and condltions of the contract, l o t h  technlcally and in 
complotcners, except ae  dotbllsd In thls QC Report, 



TCLP HETALS 

Lab Sarr.ple ID: L9B11079-01 
Client Sample ID: MDt9-98-0143 

Site/Work I D :  4528R/MR2H05153318 

KEMROII EWIRO€IHfNTAL SERVICES 

).?atrix: Soil 
Collcctcd: 08/25/98 

Units: m g / t  
cOC Info: € I /  

TCLP E x t .  Date: 11709/98 - - 
Regula tory Prep. Analysis D i l  

Analyte Result Qualif i ore  RL Limit He thod Date Date Time ' m e  

s i l v e r . .  ............. 
hrcenic .............. 
Uariun.. ............. 0 . 6 6  
Cadnlum.. ............ 
Chromium.. ........... 
tfcrcury.. ............ 
Lead..  ............... 
Solmiurn.. ........... 

0.10 5 60108\3015\1311 11/10/98 11/11/98 00x53 ZJ/A 
1 .o 5 6010B\3015\1311 ii/io/98 ii/ii/ga 0 0 ~ 5 3  N/A 
0 . 1 0  100 60 1 0 ~ x 3  01 5x1 3 i 1 i 11 1039 8 1 i'/ 1 1 198 00 I 53 t i / ~  

0.20 5 6010~\30i5\i3ii ii/io/ge ii/ii/ga 00353 H/A 
0.10 1 6010B\3015\1311 11/10/98 11/11/98 00r53 H/A 

0 . 0 0 5  0 . 2  7470\7470\1311 ll/lO/98 11/11/9B 10256 €J/A - .  __ .  

1 .O 
1 .o 

5 6OioB\3oi~\i3ii ii7io)ga ii?ii;lss 00153 MA 
1 6010B\3015\1311 ll/l0/98 11/11/9B 00853 H/A 
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KEMRON ENVIRONMENTAL SERVICES 
WORK GROUPS 

L3911013-01 

f 5 d l l D 7 3 - 0 1  
t 9 E  11073.01 
19311013-D1 
L9311073-01 
L9611073-01 
L3111073.01 
1.95110s3.01 

19311073 01 
i.3811019 01 
LS81107Y C l  
t 9 5 1 1 0 ~ 3  01 
L9111073-Cl 
L3B 11079 - 01 
L5I 11 079-  01  

15111073-01 

601C Ell31 5\1311 
601C6\3015\1111 
C 31 C b \ l  515\13  11 
601 CB\li)l5\1311 
6OlCB\l2lS\ l311 
6 0 1 t B \ I J l S \ l l l l  
6DICB\131S\1311 

601CE\lDIS\lllI 
t 0 1 t B\ I D 15\  1 I I 1  
631CB\JD15\1111 
C 31CB\lC~5\1111 
~ 0 1 C ~ \ 1 0 1 5 \ 1 1 1 1  

601 CB\IDIS \ l l I  I 

7470\7475\1311 

t c i ca \ io i s \ i i i i  

r5 h 

FPA 

SLP 
SLP 
SL P 
E l P  
I L P  
S1 P 
SLP 

SLP 

51 F 
SI f 

SI r 

s i r  
s i r  
61 r 

F..A 
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Thursday, November 05,1998 REQUESTNUMBER 4528R 
ANkLYSlSNPE: INORG Los *dllamos 

SATIOSAL LABOTWTORY 

ATTN: Maren Beery 
KEMRON 
109 STARLIT€ PARK 

Please analyze the endosec samples 
according to the scnecule tnCica!eC: 

SHIPDATE: 8120198 
REPORT DUE: 77RYsS 
NRNAROUNDREQ'D: 75 c~ap 

mete samples are an: 

RAD SCREENING: YQS, Received 

COMMENTS: 49 -ma, DRAVENDED: ADD~ONALANALYSFSA~OED.N~~~J~~~ 
-7 

L A N 1  ER SMO CONTACT: Joylenne Valde= f.?S H36S 5056659968 

v 

signature: - \ ; (A-A  I bu-u/&~ 
ANALYSIS AUALYTE(S) SAMPLE CONT SAMPLE OATE co r a t  ENTS I 

ORDER CODE \ # '  ID ID hG.TRlx W P L E D  



To: Rcnc Evms @ M K 

F m :  Din C I ~  @ Kcm 

R Z  TA4P spill snntyt ids 



"' 'ftRnEnvironmenfal & Analysis Laboratory 

Hall Environmental Analysis Laboratory 
4901 Hawkins NE 
Suite A 
Al buqueque, NM 871 09 

flrll198 

Keers 
5904 Florence 
Abqueque, NM 871 13 

Dear Mr. Dan Gay, . .  

Endosed are tCe results fw the analyses that UR~S requested, These \ N B ~  dam 
acuuding to EPA procedms or equivalem 

Detmiun limits am determined by EPAmethodology. No L)eWrminatbn of 
compounds belw these (denoted by the ND or< sign) haa bean made. 

Please dm't hesitate to cuntad HEAL for ;my additional information or clwtficatiom, 

Project 981 7 032 - LANL TA 49 



. . .  . . 
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' .  

E~Envfroomeatd x Analysis Laboratory, Xnc 

Hall Environmental Analpsis Laboratoxy W24.38 
4901 Hawkins XZ, SZih A 
Albuquerque, SX Si109 
(505) 345-3976 

hteetlan limits am derermined by E2A=nozhodology. No determination of 
compounds below tbaee levels (denatad bynd or tha sign) hae k e n  ma&. 

Plaaae don't hcdtnto to cantam ma for any adcbI5m.aJ information or 
clatifrtntions. 

Sincerely, f /  

Scott HaIlenbeck Lab Manager 



DNOP (Surmgm) 
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2. 

3. 

4. 

5. 

6. 

7. 

8. 

- .A Paragon Anatytiics, Inc. 
PCBs Case Narrative 

"MED DOE Oversight Bureau 
TA-49 733.9S-25(SLV) 

Ordcr Numbcr - 9507229 

This rcgort consists of1 m t c r  w p l c  rcccivcd by Parason on 07/30/9S. 

Thc smplc \"3s cxmctcd and analyzcd according to S1iP-S46,3rd Edition proccdurcs, 
Spcci ficdly, tlic vmcr m p l c  ws csmctcd using continuous liquid-liquid amctors, 
bascd 03 Mcthod 3520. Thc c m ~ c t  was then proccsscd using sulfuric acid clmiup 
by Mctliod 3165 in .XI attcmpt to rcmovc ptcntid intdcrmccs. 

Thc cstract was tlicn anally~.cd using GCECD (clcctron cqturc  detectors) with 3 
RTX-CLPcsticidcs w ~ i l l q  colunln according to p:otocols bscd  an Mc*Jlod SOS1. 
A11 positive rcsula \vex then confirmed on n RTX-50 column. Thc qu;mtimtion of 
mch mal~?.tc is the Iowcr of dic concentrations obtained fiom a c h  c 0 1 m  Tnis 
mininizcs thc chmccs of rcponing clcvated results bxed on intcrfcrmccs. 

Thc mcthod blank ttssodatcd with this projcct ws below thc reporting limits for 211 
anal>?.tCS. 

All labonto~y control spike and Iaborsltory comol spike dupliutc rccovcrics and 
RPDs werc within thc acceptance critcn'a. 

spikes md mtrk spikc duplimtcs could no: be pxformed bcuusc of 
insufficient samplc. A lab om lo^ control spike and ~3boxitor). contro1 spike duplicate 
werc pcrformcd instad. 

PARAGON ANALYTIC$, INC. 



9. AI surro~$c rccovcn’cs \vcrc \vitlu’n acccpkblc limits with the foIIowing cxccptions: 

Thc mcthod shtcs th3: one surrogafc may bc outsidc control limits without further 
action. 

> 

- 
The dab cons&cd in thc following =port h v c  bccn tcvicwed and approved by thc 
pcrsonncl ktcd  bdow. In addition, Pmgon Andytics, Inc. ccdfxs that the andyscs 
reporkd hucia arc tuc, complctc an(! concct within tlic limits of the mcthods cmploycd. 



Paragon Andylics: Incorporated - .I 
* 

F> 

I4 
6 
i; 

Paragon OrdcrNum: 3807229 -7 

S;lmpIc Nurnbcris) Cross-Refcrcncc TabIc 
* .  



AROCLORS 
,Vc'Jlod sosr 

S m p k  ID 

Date CoIIcctcd: KfA 
Date Ext-ctcd: 75 119s 
Datc Andyzcd: S/10/9S 

Samplc Volumc: 1000 ml, 
Find Vo!unc: 10 mL 
DiIc5on Factor: 1 

SURROGATE RECOVERY 

~~~,,6cTc's3c~oro-m-;uyIcnc SS 44- I31 
DcuchIoro big hay! 64 4s - 143 
hP =Not Dttcctcd a or abovc clicnt rcqucsfcd reporting h i t  



AROCLORS 
Mcthod SCSl 

2,~$,G-Tctrrichlo:o-m-~1 cnc 
Dcmchlorobiphcnyl 

Lab Nmc:  Pmson IznaIj.tics, Jnc. 
Clicnt Nunc: h%ED DOE Oversight Burcm 
Client Brojcct ID: TA49 729.9S-25(SIt3 

Lab SampIc ID: 3SO7229-2 
> 

77 4.4- 1s1 
13 4s - 143 

S.mplc M2tr:x: water 
Clcanup: Sulfun'c Acid 

Smplc ID 

AB2 

SmpIc Volume: 1000 mL 
Find \'alumc: 10 mL 
Dilutioa Fsctor; I 

SURROGATE RECOVERY 



AROCLOR BLANK SPIKE 
Mcthod sos 1 

.lirodor 1260 

Lab *pic ID: t"BS1 o m  1/93 

1 
5.00 1 4.0s 82 2 20 

Datc Extmctcd: 715 119s 
Dztc Andyxd: S/IO/PS 

A . d > T C  

SmpIc VoImc: 1000 InL 
Fim1 Volmc: IO d 

d/U Rccovcqy % Rccovcry 
h."s MSD A 

SURROGATE RECOVERY BSISSD 

% Rcc Limits 



1. 

2. 

3. 

4. 

s. 

Radiochemistry Case Narrative 
Gamma Spectroscopy 

"XED DOE Oversight Bureau 

Pangon IVork Ordcr 9.307229 

This rcpori consists ofanalysis rcsults for 1 watcr snmpk 3nd I soil smplc rcccivcd 
by Paragon on 07/30/PS. 

'T1.lcs.c samples ivcrc prcparcd sccordinz 10 Pangon An31ytics, Inc. proccdurc PA1 
SOP733R2. 

Thc samplcs wcrc anrilpcd for thc prcscncc of garma cmitting radionuclides 
according to Paragon An3ly~ics, Inc. proccdurc PA1 SOP713R4. Thc ana1ys.s~~ wcrc 
complctcd on OS/J U9S. 

Bccnusc ofthc .mall volumc of samplc avnilablc far thc scdimcnt phmz ofAB2 
(9307229-101, thc sample was dissolved and analyzed in liquid form. Also for this 
rcason, no dupliwtc could bc prcpxcd. A duplimtc count IVX p d o m c d  in lieu ofa 
prcpnrati on d up I ica:c. 

$0 furthcr problcrns wcrc cncountcrcd with cithcr thcclimt . m p l c s  or thca%wcia:cd 
quality control: samplcs. All qu3ti:y cantrof critcria wcrc mct. 

Thc data conbincd ir7 the following rqor t  hwc  bccn rcv*cwcd and nppovcd by thc 
pcrsonncl listcd bclow. In addition, Paragon rl .nd~Zics, I n c  ctrtifxs that the analysts 
rcponcrl hcrcin arc mc, complete and wrcct within thc 1iriiIn of thc mcihods mployd. 

PARAGON ANALYTICS,  INC, 



Client Xamc: haGD DOE Oversight Bureau 
C l i e a t  Project Id: TA-49 

C l i e n t  Sample IC: Duplicate 
> 

La+ Sanplc ID: 98-07-229-D1 Date Collected: 0 7 / 2 8 / 9 8  1O:OO 
Somplc 3:atrix: Prater Dace Analyzed: 08/04/98 1 5 : 4 2  

Coun t  Duration: 120 K i n *  Aliquot: 1..00 

hbclidc 

Be-7 

K-4 0 
Xa-22 

SC-4 6 
CY-51 
Ya-54 
Co-56 
co-57 
(20-58 
Fe-59 
CO-60 
Zn-65 
sr-a~ 
h3-95 
Rc-106 
Ag-llOm 
SS-124 
Sb-125 
19x31 
cs-2.34 
cs-137 
Ce-139 
Ce-124 
Eu-152 
Eu-151; 
Ek-155 
TI-208 
Pb-210 
Bi-212 
Pb-212 
Ei-214 
Pb-ZfG 

I Activity ( p C i / L i t c r )  - 
68 

< 8 . 9  
< I40 
< 10 
63 

< 9.5 
c 20 
< 3 . 8  
< 11 
c 27 
< 2.1 
e 20 
< 12 
-c 10 

< 8 . 4  
< 9 .7  
< 28 
-c 13 
< 9-1 
9-6 

c 6.2 
e 30 

< 27 
< 16 
c 7 . 9  
< 440 
< 120 
I1 

< 19 
< LS 

c a9 

8 5s 

BDL 
EDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
SDL 
BDL 
BDL 
BDL 
BDL 
BDL 

U 
U 
U 
U 
U 
U 
u 
U 
'J 
U 
U 
U 
U 
U 
U 
0 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
tJ 
U 
U 
U 
U 

Data store2 io file 10000551,SPC 

Coatinued 09 =lex= page- * 



901.1 (:-:e d i f i c 5 

Client Kame : h7ZD DOE Oversight Surczu 
Client Project Id: TA-49 
Clicnt Sample ID: Duplicate 

> 

Lcb Sarnplc ID: 98-07-229-D1 Date Collcctcd: 07/28/98 1O:OO 
Sample Ih t r ix :  :':ater Dstc Lmlyzec!: 08 / 0 4 / 9 8  lS:r,=! 
Coun .t: Dura t Son 120 ?*:in .) Aliquot 1-09 

_ _  ~ - 

Th-227 
AC-228 
Pa- 23 4 m c 1300 
Th-234 
U-235 

EDL 
< 32 BDL 
< 38 BDL 

I- - 
-I_- I ----- 
Am-241 

Data stored in filc 10000551.SPC 

Rcporrcd Uncartsintics arc thc Estimated Total Propagated Unccxtainty (201 I 
SCC PA1 SOP 743 for dccails of the TTU determination. 

EDL - Below Detection L i m i t ;  scc method for  DL dctcminat ioa  

Flags: 
U = Rcsult is less than thc ssmglc specific minimum detectable activity or 

Icsr: than the 2-sigma total- progigatcd wcer ta in ty .  
- 

Remarks: Sample 98-07-229-Dl i s  a duplicate of 98-07-229-07, 



Aliquot: 1-00 

Xuclidc 
-~ 

Be-7  
Ea-22 
K-4 0 
SC-46 
cr-51 
Y2l-54 
Co-56 
Co-f? 
co-sa 
Fc-59 
CO-60 
Zn-6S 
Sr-85 
m-95 
Ru-106 
Ag-liOm 
ss-124 
-125 
1-131 
CS-134 
cs-137 
Ce-139 
Ce-144 
Eu-152 
EU-154 
m-155 
TI-208 
Pb-210 
Bi-212 
Pb-212 
Bi-214 
?b-214 

Activity ( p C i / L i t e r )  

< 66 
< 12 

< 10 
-z 62 
< 9-0 
< 20 
< 4 . 3  
< 7 . 4  
< 19 
< 2.1 
< 20 
< 12 
< 9 .3  

83 
c 6.7 
c 8.7 
20 

< 12 

< 9.3 
c 4 . 5  
c 31 
< 55 
e 33 
c 39 
< 8 . 7  
< 370 
c 92 
< 10 
< 17 
< 15 

90  f 110 

< 8.9 

Data stozei! Ln file IOOOO5SO.SPC 

Co=rtinued on next page,.. - 

2 Unccstaincy 

EDL 
BDL 
121.2 

BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
SDL 
BDL 

xx 

Flag ' 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
D 
U 
u 
U 
v 
U 
U 
u 
U 
U 
u 
W 
U 
U 
u 
U 
U 
U 

flGC004 



Client X a m :  IZmD D3E Oversight Bureau 
Clicat Project Id: TA-49 
Client Samplc I D :  k ' i a 2  

> 

Page 2 

Lab Sm2lc Id: 98-07-223-07 D a t e  Collcctcd: 07/28/98 12:OO 
Samplc :{atrix: later DCCC ATal>%ed: O S j O * ; / 9 S  12:52 
Count Duration: 150 i 4 h .  ; i L i q o t :  1-00 

D x a  stored in filc 10000550.SPC 

Rcportcd Uncextaiaties ZTC thc Ectinsrcd ToZal Propagated UzcerZainty ( 2 0 ) .  
See PA1 SO3 743 fo r  d e t a i l s  of thc TPU dezcminacion. 

BDL D Below DcEcction Limit; see method for  DL 6etcrminatio"Y 

Flags: - 
U Result is lcss "char, the sarplc spcciC'ic nizimurn dctecEablc activity or 

lcss than t h e  2-sigma t o t a l  pro9agated unccrtainty, 



Paragon kmlytfcct, Inc, Pagc 3 

Xethod 901-1 [Nodificd) 
GX!W' SPECTRObXETRY RESULTS S W d L Y Y  

Clicrc t  Sane: LXZD DO5 Oversight Bureau 
Client ?xojcct IC: TA-49 
CUcn: Sssple ID: 3 2  

> 

Lab Sample XD: 98-07-229-10 Date Collcctcd: 47/28/98 12:oo 
S a m &  xatr5c: Soil Date AnalyzCd: 08/13/98 18 :4G 

Ec-7 - 
xa-22 
K-4 0 
SC-4 6 
CZ-Sf 
33-54 
CO-56 
co-57 
co-sa 
Fe-59 
Co-60 
23-65 
Sr-05 
m-95 
Ru-I06 
Ag-ILOn 
s5-I24 
ss-12s 
1-131 
c s - l 3 4  
CS-W? 
cc-u9 
cc-144 
Eh-TS2 
Ek-ISS 
EU-155 
TI.-208 
P5-210 
Bi-2x2 
PS-212 
Bi-214 
Pb-214 

1 C - 6  2 3 . 7  
< 0.39 

5.9 f 6.7 
< 0.35 
< 2.4 
c 0.34 
e 0 - 7 0  
< 0-15 
< 0.35 
< 0 - 9 2  
< 6-35 

< 0.53 
< 0.37 
-E 2.8 
< 0.28 
e 0-38 
=z 0.75 
-z 0-8s 
< 0-32 
< 0*29 
< 0.17 
< 1.1 
< 2-1 
< 1.3. 
< 0.60 

< 9.0 
< 4.3 

0.90 2 0-65 
< 0.64 
< 0.46 

e 0 . 8 4  

< 0.32 

% Uncertainty 

34 -7 
BDL 
114.4 
BDL 
BDL 
BDL 
BDL 
BDL 
B3L 
SDL 
BDL 
BDL 
BDL 
BDL 
EDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
BDL 
BDL 
72.1 
BDL 
BDL 

am 

Flag  

13 
D 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
u 
u 
U 
U 
IT 
U 
U 
U 

U 
U 

D a t a  stored Ln file 10000632,SPC 
CaEtinEed OEL c a t  gage, .. 

OGC006 



Client Xamc : W Z D  DOE Oversight Bureau 
C l i c r r t  Project Id: TA-49 

C l i e n t  Sample ID: A32 
.b 

Page 2 

Lob SSm?ZC ID: 98-07-223-10 
Sample Xatrix: Soil 

Count Duration: 800 Kin. 

Date CQ1lcctc.d: 07/26/98 12:OO 
Date kqalyzcd:  08/13/98 18 :46  

Aliquot: 5.10 

Data stored i n  filc 10000G32,SPC 

Reporwd U x c x t a i n t f c s  arc the Estimated Total Pzosagated Uazcrtainty (20)- 
Scc PA1 SOP 7 4 3  for detai ls  of ~ h c  TPU dctermization. 

BDL a Below Detcctfoz Limit; scc m e t h o d  f o r  DL &mxminacioz 

Flags : 
U = Result is less than the sanplc specific millinurn detectable activiEy or 

less than t h e  2 - s i p a  total  proaagatcd uncertainty. 

?' 

I' 
I& 

c 
m 



PL-Pgon n=ra.lyricc, zcc c 
GAB%&\ SPECTROXETRY RESULTS S W Z Y  

Kcthod 901.1 Wodificd) 

C l i c n t  fu’arnc: NXED DOE Oversight Bureau 
Client Project Id: TA-49 

Pago 1 

Clicat Samgle ID: Duplicatc 
> 

Lab Sam3J.e ID: 98-07-229-08 Date Collected: 0 7 / 2 8 / 9 8  12:oa 
sarn_Olc ydcrix: Filter D a t c  AnaLyzcB: 08/14/98 18 :38 

C o u t  Duration: 800 M k .  

Xcclidc 

Be-7 - 
Ea-22 
K-4 G 
SC-4 6 
cr-51 
29k-54 
C-S6 
co-57 
CO-58 
Fa-59 
CO-60 
21- 65 
Sr-85 
hi -95  
Ru-lb6 
Ag-llOn 
Sb-124 
Sb-LZS 
x-131 
CS-j.35 
cs-137 
Ce-139 
Ce-244 
a-152 
a - I S 4  
ht-IS5 
Ti-208 
? b 2 1 0  
Bi-2L.2 
P5-212 
32-214 
Pb-211; 

7.7 ,c 3.6 
< 0.51 

7.6 2 7 . 9  
c 0 . 3 9  

2 . 8  
< 0-36 
< 0.76 
< 0*12 
< 0-35 
< 0 .87  
< 0-37 
< c . 7 9  
< 0 - 5 8  
< 0.40 
c 3-0 

0 - 2 8  
< 0 .42  
< O,e3 
< 0 * 9 9  
e 0.33 
0.38 

< 0-19 
< 0.97 
< 2-2 
< 1-4 
< 0-60 
c 0.35 
< 40 
< 4.5 

0-41 2 G-72 
< 0.69 
c 0-50 

Data store2 is file 20000282,SPC 

Co=r’hued OTS acxt page- - * I 

Aliquot: 5.10 

2 Uncercainty 

CG.0 
BDL 
104.3 
BDL 
9DE 
BDL 
BDL 
BDL 
BDL 
BDL 
3131; 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
173 -1 
BDL 
BDL 

Flag 

U 
U 
U 
U 
u 
U 
u 
u 
U 
U 
U 
U 
u 
u 
U 
U 
u 
U 
U 
u 
U 
U 
U 
u 
U 
T3 
iJ 
0 
U 
IT 
U 

OGC008 

. .  



Pngc 2 

Client Name: K G D  COE Oversight Buxcau 
Client Project 113: ~ ~ - 4 9  

Client Sam~lc ID: Duplicate 
.b 

Lab Samplc ID: 98-07-223-D8 Datc CollcctcZ: 07/28/98 12:oo 
Sample 14atrix: F i l t e r  Date Analyzed: 08/14/98 18:38 
Count Duration: 800 Kin. Aliquot: 5.10 

D a m  scored in file 20000282.SPC 

Rcportcd Unccrtaintics arc t h e  Estinatcc! Total Propgatcd Uncertainty ( 2 ~ 1 .  
Scc PA1 SOP 743 f o r  details of t h e  TPif determination. 

BDL - Below Dctcctiion Limit; see method for DL determination 

Flags : 
U = Result I s  less t h a n  the smplc specific minimum dcrcctnblc activity or 

lcss than thc 2-sigma total propagated uncertainty. 

Remarks: Snmplc 98-07-223-38 is a duplicate 0: 38-07-229-10. 



Paragon r lnalyt icn ,  Inc. Page 1 
G d L W  SPECTROXETRY F3ZSULTS STlBDfARY 

Nethod 901,s. (Nodificd) 

Clicnt Xamc : hT,D DOE Ovcrsight Bureau 
C l i c n t  Project Id: TA-49 
Client Smple ID: B l m k  

+ 

Lab Smplc ID: 98-07-229-B1 Date Collcctcd: 0 8 / 0 4 / 9 8  12:OO 
Saxp?.c Xatrix: Flatcr Date Analyzed: 08/04/38 15:40 

CoGt Duration: 120 bzn. Aliquot: 1.00 

B e - 7  - 
Ka-22 
ic-2 0 
SC-46 
e - 5 1  
Ya- 54 
co-56 
Co-57 
(20-58 
FC-59 
Co-60 
23-65 
Sr-85 
233-95 
RC-106 
~5-110m 
Sb-124 
Sb-125 
1-131 
(3-132 
e-137 
Ce-13 9 
ce-144 
EU-152 
Eu-IS4 
Eu-155 
TI-208 
?b-210 
S i - 2 ~  
Pb-212 
E&-214 
Pb-212 

< G3 

c 120 
c 7 - 8  
< 45  
< 9.5 
< 19 
< 3-7  
< 8 .9  
23 

c 11 

c 33 
< 9.3 
< 76 
c 7 . 9  
< 9.3 
< 17 
6.5 

< 8 - 6  
< 8-8 
< 5 . 0  
32 

< 51 
< 25 
< 19 
c 30 
c 310 
< 120 
< 13 

22 * 22 
< 14 

8 . 8  

< l a  

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
3DL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
100.3 
BDL 

U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
i 7  
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
W 

Data stozed i;l file 10000549,SPC 

Contizlued 03 ~ e x c ,  page, - . C G C O l O  



3ngc 2 

Client S a m :  L?ZD D3E Ovcrsig3: Bureau 
Clicnt Projccz Id: TA-49 

Clicn t  Saxnplc ID: Blank 
> 

La5 Sarqlc I D :  38-07-225-Bl 
Sarplc Xatrix: Xatcr 

Count Exra t ion :  120 Iv:in. 

- 
A c t i v i t y  ( p C i / L i t c r )  2 Tnccrtahty - 

< 39 
e 36 

Pa-234m e 1600 BDL 
0.-234 c 95 BDL 
U-235 < 34 BDL 
Am- 2 4 1 < 42 BDL 

Data storcd i n  Eiie 100 0054 9 f SPC 

Reported Gnccrtaintics arc the EsLimatcd ToEal Propagntcd Uxcxt;Lir.:y ( 2 0 ) .  
Sec E?RI SOP 743 for  dczails 02 thc TPU dctcrmination. 

BDL = Below Detection Limit; scc mcthod for DL dctcrrcinatioa 

Flags : 
U - Result is lcss than the cam$.c specific minimurc detectable activity or 

less t han  the 2-sigrrw total propagated uncertainty, 



Paragon L W y t i c a ,  Xnc . Page I. 
GkAXXL SPECTROXETEY RESULTS S W Z Y  

I Act iv i ty  (pCi/Grarnl 

901.1 Modified 

Lab Sam2lc ID: 98-07-229-38 Date Collccted: 09/12/98 12:OO 
Sample Ka+zix: Water D a t e  ;L?alped: 0 8 / 1 4 / 9 8  19:21 

Aliquot: 5.10 

Be -7 ' -. 
Ka-22 
X-40 
SC-46 
(2-51 
Y3-% 
CO-56 
CO-57 
CO-58 
Fe-59 
CO-GO 
211-65 
Sr-85 
a - 9 5  
RU-106 
As-liOn 
Sb-121; 
Sb-125 
1-131 
CS-134 
cs-137 
C e - U 9  
Ce-144 
m-152 
Eu-154 
Eu-15s 
T1-208 
Pb-210 
Bi-212 
Pb-212 
Bi-224 
Pb-214 

< 2.2 
< 0.36 
< 4.0 
< 0.29 
< 1.7 
< 0.34 
< 0.57  
< 0.13 
< 0.29 
< 0 . 6 8  
< 0.37 
< 0.72 
< 0 . 4 6  
< 0-30 
< 2.7 
< 0.28 
< 0.33 
c 0,?5 
< 0.26 
< 0.32 
< 0.31 
< 0.15 
< l , o  
< 2.0 
< 1-1 
-c 0 . S 6  
< 0.32 
< 8.7 
e 4.2 
< 0.32 
c 0.62 
< 0.48 

B3L 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
3DL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDT, 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

j F1a.g. 

U 
u 
P 
U 
U 
U 
U 
U 
U 

G 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
u 
U 
U 
U 
r.7 
U 
U 
U 
U 
U 
W 

'U 

Data stoxcd in file 10000638,SPC 

Coztinued on next page . - . 



Clien t  Same : hY-:EC DOE Osrcrsighc, Burcsu 
Client: P r o ~ c c t :  Id: TA-43 
Client Sample ID: Blank 

La5  Sarnplc ID: 98-07-229-EEI 
Sample 1l;atrix: water 
Count Duration: 800 Xin. 

Date Collcctcd: 08/12/98 1 2 r 0 0  

Date A ~ ~ ~ l y z c d :  08/12/98 19521. 
Aliquot: 5.'10 

Xuclidc 
-.. 
Th-227 
kc-228 
Pa -2 3 4n 
Th-234 
U-235 
An-242 

Data stored in f i l e  10000638,SPC 

Reported Unccr:ainCies are t h e  Eszimatcd TOE EL^ Propgatca Gncextaintp ( 2 ~ 1 .  
SCC ?AI SOP 743 fou details of  thc T?U tictcxmiaatiox. 

BDL = Eelow Detection Limit; see ncthod f o r  DL dctcrnination 

Flags : 
'J p. Result i s  lcss thzm thc samplc spccific minimum dctcctablc act ivi ty  or  

1csz t3an thc 2-sigma rota1 pro?agared uzccrtainty. 

4 

* 
L 



Paragoa haly t i cc .  Inc - 
G&E%Z+. SPECTROXETRY QA RESULTS SQXGARY 

Xethod 301.1 (Nodificd) 

C1itx.Z Same: ANXED DOE Oversight Burcau 
C l i c r r t  P=oject Id: TA-49 

C l i c a t  Sslrngle ID: Lab Control 
> 

Lab Sample XD: 98-07-229-51 
Sample rfatrix: K a c a  
Count Duratioc: 30 K i n .  

Date Collcctcd: 10/01/96 
Date Artllyzcd: 0 8 / 0 4 / 9 8  

Aliquot: 1.00 

Cd-LO9 ~ 5 2 0 0 0 0  1L;ooooo 
cs-137 41400 39000  
cc-139 47200 4 7 0 0 0  Pass 
3rtn-221 105000 Pass 

Data stored in f i lc  10000552SPC 

P;3 sets coatrol litzzts fo r  garma spectroscopy as follows : 
Colltrol L i r A t s  - xrm$JYl 2 1Sk 

Flags: 

Pagc 1 

1o:oo  
15:45 



Page Z 

C l i c n t  Xamc: Paragon i ina ly t ics ,  Inc .  
Client: Pro-jcct Id: TA-r,9 
Clicnt Samplc ID: Lab Control 

h 

Lab Samplc 13: 98-07-229-58 
Sareplc n t r i x :  Soil 

Count Duration: 30 Nin. 

Date Collected: 01/01/37 1O:OO 
Dstc Tmdyzcd :  08/16/98 15:26 

Aliquot: 100.00 

Data ctorcd in file lOOOOC45.SPC 

scts control limits for gamma spcctroscopy as follov..; : 
Control Limits = mown 15% 

Flags : 



Paragon Anaalytics, Pmc. 
METALS CASE NARRATIVE 

NIXED DOE Oversight Bureau 
TA-49 -- 7.29-98-25 (SW) 
Order Numbcr - 3307229 

1. This Ordtrh'umbcr consisted of 1 watcr samplc which contained scdimcnt. - 
2. Thc s.impIc m rcccivcd cool and Litact on 07/20/9S. 

3. Thc samplc had not bccn prcscrved. Thc scdiment was scpm:cd from tIic watcr 
phse  by ccntrifbfig thc sampIc and rcmoving the scdimcnt. An ovcn dried 
&quat oftbe scC'lment samplc was uscd for thc digestions. An ufifilccrcd aliquot of 
thc water phzsc was andyzcd for to td  rccovcnblc analytcs and mother aliquot 
was Etcred thraush 3 0.45 micron fdtcr and ndyzcd for dissolvcd andytes. 

4. Thc resulting smplcs were prepared for mdlysis bacd on SW-S46,3"' Edition 

For ;LmIysis by Tncc and convcn:ionaI ICPs, the watcr m p l c s  wcrc digcstcd 
foIfowing mcthod 3005A and thc scdimcnt sarnplc was digcstzd following mcthod 
3050B. 
For wdysis by Cold Vapor AA (CV')), thc waxr sampIc was digustcd folIowing 
method ?GOA and thc stdirnect m p l c  was digcstcd following mcthod 7471h 

5. The mpIcs WCTC mdyzcd following SW-SSG pro:ocoIs by Tracc md 
convcntiond ICPs (Method GOlOB) and CVAA(Mcthods 7470A and 7471A). 

6. AI standards and solutions arc NIST tncc3bIc and wcrc uscd within thcir 
rccommendcd Shelflifc 

7. The sampIes wcrc prcpared and m d ~ c d  within thc csublishcd hold time. 
S. Sample rcsufts which are bclow PAX'S standud reporeins Iimits arc rcportcd as 

All in house qualiry como~ procedures wcrc followed, as dcscribcd bclow. 
9. G m d  q d r y  control proccdurcs. c 

proccdurcs. 

"h"" on the mcloscd rcpoc 

I A prcpmtion (method) bf3ak md hbontory control sampIc wcre Oigcstcd and 
ixxdyzcd w3h the sampIcs in each digestion batch There were not morc zhvl 
20 m p k s  in each d i g d o n  bzrch 

PARAGON ANALYTIC$, INC. 



, s; 

Thc intcrfcrencc chcck !xrnpla, and hi& stzndzrd rcx!bzcPs associa:cd with 
Lfcthod 601 OB mdyscs wcrc within acccp';.s,cc cn':Cria. 

mplc from ano:llcr 0:dcr Numbcr rns uscd ;LC :he QC sxnplc for a c h  bzch. 
A matrix spikc and rnatrk spikc duplic3:c werc digsrcd md malyzcd v.<th 
c x h  batch. rUI acccptancc cti:cris for a c c u n q  wcrc rnct with thc fo?lo!v+ 
csccptions. 

hssociatcd samplc rcsults arc f l x ~ ~ ~ c d  for boron, cxh iu rn ,  l a d  and sdcnium, 
which rcsultcd in thc analysis of a post discstion anzfytiwl spike. RcsuIts of thc 
spike wcrc acccpQblc indicatins that thc rnztriu was no: s ip i f iux ly  zfFccting 
quantitation of thc anaijqcs, 
Thc conccntration of copper in thc nztivc m p l c  ~ v 2 s  grcatcr thzn 4 timcs thc 
concentration of matrix spikc addcd during tlic digcstion. l?%cn sampk 
conccntrztion is that much grcatcr than thc spikc added, s2ikc rccovcrics may 
not bc nccuratc. Thc laboratory control samplc r&s ECC inctudcd t o  show 
that thc discstion m d  anaysis wcrc in control, 
A matrix duplicatc and spikc duplicztc wcrc digcsted ar,d y1dyzcd v*.i.ch this 
batch. All acccp+mcc critcria for precision wcrc met uith tlic folfoiving 
accption. 

Water: L o n  9SOS045-2D 
Thc  assodarcd ssmplc rcsulrs arc flagged on the report. 
A scrid dilution u u  ;mdpx! with this batch. htl acccp'mcc criteria wcrc met 

An3+i& S3sQ!c-Q 

PkRkGON ANAlYTICS,  I N C .  



Datc 

q 3 / 7 8  
Datc 

Paragon Axdyics, Inc. ccrtifics that thc ~mlysscs rcporrcd hcrcin arc tmc, compkrc and 
caxcct within &e Iimits of the nc.Jlods cnploycd. 



Pa rag on Ana fytics, I ncorpo rzfed 
Sample Numbcrp)  Cross-Refcrcncc Table 

Paragon OrdcrNum: 9307229 

Client Project Namc: Tk49 
Clicnt Mmc: NMED DOE Oversight Bureau 

C1ic”nt Projcct Numbcr: 7.29.93-25 (SW) 
Clicnt PO Number: 

- 
f i m c  Date 

I Collcdcd Collcctcd 

AB2 9507229-2 VJ3:cr 7RW3 f4:03 

Lab Ssmpic C3C rdumbcr I Eatfix 

AB2 9807229-3 i’Ji3?cr 7128//98 74:OU 

A92 9eo7229-3 V:a:cr 7R399 t 4 : O O  

AB2 5 $072294 VJatcr 7R8198 l e 0 0  
AB2 9eom9.5  IWI! C f  7/28/98 14:03 
AB2 9907229-6 tv3:cr 7/2&93 7433 
A82 9807229-7 Water 712w93 1400 
AB2 gaomso, Soil 7R8iX 1403 

AB2 9807229-1 0 Soil 7R8!98 7400 

_1 
Numbcr 

AB2 9807229-9 VJatcr 7/28:98 1403 



TOTAL PfiETALS, 

Lab X ~ C :  Paragor, haiytics, Inc. 
Client Nmc: h?4ED DOE Oversight Bureau 
CIicn: Projcct ID: TA-49 - 7.29.9s-25 (SW) 
Lzb SmpIc ID: RB 9507223 

> 

Samples arc rcportcd on a dry weight basis. 

Date CoIIcctcd: N/A 
Prcp Datc: OS/lS, 24/98 
Datc haIyzcd: 08/19,26,3 I/% 

I Concentration Rcporting Limit 
4 

I O S  1 



TOTAL METALS 

Clicnt Nme: h m  DOE Ovcrsight Buttxu 

Szmplc TD 
Lab Nnmc: PanSon Analj+cs, fnc. I 1 

AE2 

r Anal>.tC 

Beryllium 
Cadmiurn * 
Chromium 
Copper 
Lctrd a 

Mercury 

Smplc Matrix: Scdimcnt 
Samplcs arc rcportcd on a dry wciSh: basis. 

Con ccntrati on 
rn.dkg 

2.0 
hD 
21 
1s 
2s 
m 

Dlitc Collcctcd: 07/2SIBS 
Prep Dztc: OS/lS, 244s 
Date AnalJzcd: 03/19,26,5 1/9S 

Reporting Limit 

0.5 
I 
1 
I 
0.G 
0.1 

hD Xot dctccted zt or abovc thc rqorting limit. 
* DctcCtion Limit raised. Dilution rcquircd due to  rna+&?c ir,tcrfcrcnccs. 



. .  
’ . I  . .  . .  

* 

spikc S3IZlFk 
Addcd Cox. 

Bq1li;lm 5.0 < 0.5 
Cadmiun 5.0 0.5 
chromium 20 11 

123 W P e  25 
Lc3d 50.0 5. I 

mbkp 

TOTAL METALS 
MATRfX SPIKE 

MS % Rcc. 
Conc. (limits 

5.5 110 
3.9 78 N 
31 100 
141 72 SCC Note 
4x.4 73 

mdks S0420%) 

N -~ 

Lab Xmc Pangon Andytics, hc. 
Glia Nmc: h m  DOE Oversight Bureau 
Lib SXIIPIC XD: 9SOSO4S-1 

BcfJI.llium 5.4 10s 2 

C h r O I I l i ~  31 100 0 
coPP= I52 116 S 

+Lad , 42s 75 3 

Cadmium 3.9 I 78 0 

Prcp Drttc: OS/lS, 24/95 
Date M y z c d :  08/19,26,3 1/9S smpk Mafic Scdimmt 

2 4 ~ ~  05 this p3gc arc rc?ortcd on 2 WCT weight bsis. 

N 

see Note 
N 

X. V& spike recovery oursick the acccpncc L?lits. A postC&stion spikc was pdormcd to 
~ u a t e  matrix CfEecL 
h’otc Due to zhc Ixgc conccnation of d y t e  ia tkc sznrplc, matrix spikc rccovcrics 
myxotbc acamc. Thclrrbontory Control SapIc (LCS) isincIudcd 02 ascpantc pagc 
to show h t  the diSCStion aid analysis were in control. 



TOTAL METALS 
h7ATRIX SPIKE 

Spikc Smpl c hcs % Rcc. 
Addcd Conc, Cox.  (limits 

It hnalgc m.Mic: m.&s m,$k 80420%) n3.m 

lMcrcury 0.8 < 0.1 0.s 1 OD 
I 

Lab Nmc: Pmgon tinzlytics, Inc. 
Clicnt Namc: h34ED DOE Ovcrsight Burmu 
Lab SXIIP~C ID: 9SOS119-5 

- 
MSD MSD Rclativc 
Coac, % Rcc, % Din'crcncc 

Samplc Matrix: Scdimcnt 
Rcmlts on this pagc YC rcpartcd on a w c t  v:cigk basis. 

1 

In Housc 

[Mercury 0.s 100 0 

x 



TOTAL METALS 
POST SPIKE 

In House 

Ptcp Daw OS/24/9S 
Datc Amljzcd: OW3 119s SYnpIcMatrii Scdinent 

R d t s  on this page x e  rcportcd on B wcf weight basis. 

I 

% Rec -1 Spkc SampIc PS 
Addcd Conc. Conc. @!nits 

M F C  -2 m .  I 4% SS-l15%) A 
cadmium 5.0 0.4 4.9 9s 

,Lead 50.0 5.1 53.2 96 

AItbouSh matrix spike rccovcry urn outsidc thc control limits, thc post spikc indicates 
tlia the matri?c is nor sisnifiuitly afFecting qumthtion of rhc andytc. 



TOTAL METALS 
M E O W T O R Y  CONTROL SAMPLE 

Lab Xmc: Paragon W ~ t i c s ,  Inc. 
A Clicnt Xamc: NMED DOE Ovcrsigh: Bums  

Clicqt Projcct ID: TA.49 - 7.29.95-25 (SI') 
0:dcr NumbcT: 9307229 Dztc rinafqzcd. 05/26/9S 

Co~trof limits: SO - 120% 
Results on this p33c arc rcprtcd on a wct wcisk bsis. 

I I LCS LCS LCS 1 

27 25 3 os 



METALS 

Lab Xmc Pmson hdytics, Inc. 
Clicnt N h c :  hXED DOE Ovcrsiglit Bureau 
Client Project ID: TA.59 - 7.29.9s-25 (SI!”) 
Lab Szmpic ID: RB 3S07229 

i 
. .  

1 .  

Snmplc ID 
I I 

Dztc Cokctcd: N/A 
Prep Datc: OS/lO/9S 
Date hnalytcd: 08/10. 1U9S 

- 
Conccntration Reporting Limit 

L Arldytt rn.r/t m d L  

Auminurn ND 0.2 
ArscnTc hD 0.0 I 
BcrylSum hD 0.005 
Borors h !  0.1 
Cadmium h !  0.005 

0.0 1 
0.0 1 

Chromium 
Cob& hD 
COPPU hD 0.0 1 
Lead hD 0.003 
xmcury hP 0.0002 
Nckcl ND 0.02 
Sdcnium h !  0.00s 
Sitvcr hD 0.0 I 
Vanadium XD 0.0 I 
Zinc hD 0.02 

I 

hD = Not dctcctcd 3: or above the reporting limir. 



TOTAL RECOVERABLE METALS 

Conccntra:ion Reporting Limit 
m%$- m a  . 

Mcrcury h?) 0.0002 
,Sclcnium 0.007 0.00s 

.'.I- 
Analyz 

Lab Nsmc: Paragon Analytics, Inc. 
Clicr,: Namc: h%ED DOE Ovcrsiglit Burmu 
Clicn: Frojcct ID: Tci49 - 7.29.93-25 (SY) 
Lzb Samplc ID: 9807229-4 

Sample ?.fwix: W3:cr 
> 

1 AE2 

Datc Collcctcd: 07/2S/9S 
Prcp Dztc: OS/10/9S 
Date A.nzlyzcd: OS/] 0, 1 11% 

hD = Not dctcctcd at or abovc thc reporting h i t .  



1 .  . .  

Annlyce 

Aluminum 
Arsenic 
BayIIium 
Boron 
Cadmium 
Chromium 
Cobdc 
Coppcr 
Lead 
h;ickcl: 
Silvcr 
Vm..zdium 

&Zinc 

1 

DISSOLVED METALS 

. .  . 

h b  N3mc Pangon tbnlytics, Inc. 
Clicot N3mc: "ED DOE Ovcrsigh: Burcau 
C h t  Project ID: TA-49 - 7.29.98-2s (SI') 

Date Collccted: 07/2$/38 
Prcp Date: O W  019s 
Da:c Analyzed: OS/I 0, 1 1/38 

'Conccn:ration I Reporting Limi: 

0.2 
0.0 1 
0.005 
0.1 

0.005 
0.0 1 
0.0 1 
0.0 I 
0.003 
0.02 
0.0 I 
0.0 I 
0.02 

A23 = Not detcctcd 3t or above the rcportins limit. 
* Dupliutc precision not within conml limits. 



Lab Nmc:  Paragon An31ytZics. Inc. 

Aluminum 
iuscnic  
Beryllium 
Boron 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Nickel 
ScIcnium 
Si 1 ver 
Vanxhm 
Zinc 

MJITALS 
MATRIX SPIKE 

1.9 
2.32 
0.051 
2.0 
0.049 
0.19 
0.49 
0.23 

0.454 
0.5 I 
2.70 
0.0s 
0.46 
0.59 

CIicnt N m c :  h%D DOE Oversight Burmu I InHousc 1 

Aluminum 
Asscnic 
B cry! li um 
Boron 
Cadmium 
Chromium 
Cabdt 
Copper 
Lcad 
h’ickc; 
Sclcniun 
Si I vcr 
Vanadium 
Zinc 

Spikc 
AddCd 
n i p L  

2.0 
2.00 
0.050 

1 .o 
0.050 
0.20 
0.so 
0.25 

o.so0 
0.50 
2.00 
O*O$ 
0.50 
0.50 

MSD 
Conc. 

Samplc 
Conc. 

< 0.2 
0.01 

< 0.00s 
1.5 

c 0.005 
-c 0.01 
< 0.01 
.= 0.01 
< O.OGO 
0.02 
0,256 

0.01 
0.01 

.c 0.02 

MSD 
% Rcc. 

(1imi:s SO-120%) 

95 
I I6 
102 
so 
9s 
95 
9s 
92 
91 
9s 
I22 
too  
92 
I18 

LIS 
Conc 
q J L  

I .s 
2.29 
0.052 
2.0 

O.OG9 
0.19 
0.59 
0.23 

0.429 
0.5 1 
2.77 
0.05 
0.46 
0.59 

Rclxivc 
% Diffcrcncc 
(limits 0-20%] 

S 
I 
2 
0 
0 
0 
0 
0 
6 
0 
3 
0 
0 
0 

Ye Rcc. 
(limits 

S0-120%) 

90 
1 IS 
IO4 
SO 
9s 
95 
9s 
92 
SG 
9s 
I26 
IO0 
92 
1 IS 

N: Matrix spike recovery outside thc acceptmcc limits. A post-digation spikt 
cvduatc matrix cffcct. 

pcrfomd to 



METALS 
POST SPIKE 

Spikc Ssmplc 
Added cone. 

An3Iytc m./L 

Boron 3.0 I .5 
Sdcnium 2.00 0.256 

hb Xmc: Pangon Anaiytics, Inc. 
Client Nmc: hMED DOE OversiShr Burc3u 
h b  SJAII@C ID: 9SOSOZS-2 

rs Yo RCC 
Conc. (limits 

_Sn. rn 

4.0 53 
2.6s 121 

In Housc 

Prep Datc: OS/IO/9S 
Date r k l a l ~ ~ ~ d :  06/10, 11 /9S 

NthouSh rnztrix spike rccovcry w2s outsidc thc control limits, thc post spike indicates 
that the matrix is not sigcihcmntly affecting qunntitation o f  thcsc analytcs. 



TOTAL RECOVERABLE MERCURY 
MATRIX SPIKE 

rb3 ly Ic  

Lab Name: PanSon h d j 4 c s ,  lnc. 
CIIcnt Nsmc: h X E D  DOE Ovcrsigh: Durau  
Lab S;lmpIc ID: 9SOSO:S-2 

> 

Spikc Samplc MS % Rcc. 
Added Conc. Conc. (limits 
mfl 

In Housc 

~I_. 

Prep Datc: GSf1019S 
Datc ,;n;il~zcd: OS/ i  0/9S 

m a  m q t  ~ Fkqs 7- 7.- I------=-- I 

r 

MSD MSD Rchtivc 
Conc. Yo RCC. % Diffcrcncc 



Paragon? Anaiytics, ilnc. 
Radiochemistry Case Narrative 

Gross Alpha/Beta 

hMED DOE Oversight Bureau 
7.29.98-25 (SW) \ TA49 

PAX WO95-07-229 

1, This -05 comisa of I water and I SoiI smpIcs rcccivcd by Pangon on 7/50/9S. 

2 These samples wcreprcpxcd according to Pmgon Analfics, 1nc. proccdurc P N  
S O ~ O X i  I c 

3. Thc sm1p1cs wcrc dyed for gross alpha and bcta 3ctivky by gas flow proportional 
counting according to Pmgon A X I ~ J ~ C S ,  Inc. proccdurc PA1 SOP70SR2. Thc znalyscs 
wcrt complacd on S/29/9S. Gross alpha rcsults IVC rcfcmccd to "'Am. Gross beta 
r c s ~ l s  arc rcftrcncsci to 9 0 ~ r / y ,  

4. Thc r e d t s  for thc mtcr s m p l c  is rcponcd in units ofpCilI 3nd the rcsults for &c soil 
.~3mpIc is rcportcd OR 3 dqr weight b s i s  in units of pCi/gmn. 

5. The soil sampic ssociatcd with this work order was flmcd, as prcscribcd in EPA 
Mcthods 900.0 znd 9310 for sarnptcs which dmonstntc hygroscopicity. This could 
reduce the bcta activity if chc s;~?lplcs contained '37Cs, or othcr bcti cmittcrs, that may bc 
VOMIC undcrthc conditions ssacbtcd with flaming. 

6. No 3110m3hs situations wcrc cncountcrcd during thc jxcpmtioa or mdysis of thcse 
smplcs. All quality control criteria wcrc met. 

The &ta conmkcd in the folfoying rcport have bccn rcvicwcd and ap?:ovcd by thc 
pasomel listed bdow. In addition, PmSon Analytics, Inc. ccrtifics that thc mrrlyscs rcported 
herein arc true., complete and corrcct within thc limits ofthe mcthods employed. 

PARAGON ANALYTICS,. IK. 



Lab 2:anc: Paragon ;,mlytics, Xnc- 

Clicat,Nane: R E D  DOE Ovcrcight Bureau 

Client Project ID: TA-29 

f;ttb SaZplC ID Scrics: 38-07-229 

AnalyzcQ By : KI 

Datc Collccted: 

Sanplc K a t r i x  : 

Comt Duration: 

07/28/98 

08/19/98 

K a t e =  

360 ISn. 

Ezcportcd Uncertaintics arc thc Estiratcd Tota l  Propagated Unccrzaintics 
SCC PA1 SOP 743FC for TPU dctcminatioas, 

Thcsc saxplcc ts‘crc prcparcd using €%I SOP702FC and analyzed ushg 
PA1 SOP705FC. 



Lab Kmc: Picagon LTaIytics, Inc, Date Collcctcd: 0 7 / 2 6 / 9 8  

Clia7t>Z:;1=c: XXZD DOE Oversight Surcau Dctc Amlyzcd J 0 8 / 2 9 / 9 8  

Client Project XD: TA-49 sai3pl.c Katrix . soil. 

Lab S a b l e  ID Scrics: 98-07-229 Count Duration: 30 X h -  

Analyzed By : € Z I  

Rcpo=tcd, Vncc=tain?zics arc t3c  Xstinatcd Total Propsgatcd Uncertainties 
Scc PAI SOP 743FC for TPV dctcrxhations- 

Thcsc sazplcs were prcpxccl using P X  SOP72LFC and PAI SOP7G3FC 
and mzrlyzcd using PAX SOP705E'CI 

98-07-229-01 is P duplicate of sazplc 96-07-229-20, 



Lab x'smc: Paragon h a l y t i c s ,  Inc, 

ClicntbRonc: ? X E D  DOE Ovcrsight Burcau 

Lab Smplc  XD Scrias: 98-07-229 

Data CollcctcQ: 0 7 / 2 8 / 3 8  

Datc Analyzed : 08/19/38 

Count Duration: 3GO Ein. 

Analyzed By : hT 

Rcportcd Vnccrtaintics arc t h c  Est ins tcd  To:al Propagated Uncertain+' 
Scc PAX SOP 743FC f o r  TPU dctcrn ina t ions .  r l C S  

Thcsc sanplcs wcxc prcparcd using P X  SOP702FC and analyzed using 
PA1 SOP70SFC. 



! 

AL’FB;r/IETA AhTiLYSIS M I A  SUECARY 

Ecthod 300-0/9310 (Kodificd) 

Lab Sam: Paragon hnalytics. Inc, Dztc Collected: 07/28/98 

Clfcnt+rimc: h?.LED DOE 0vcrsigb.C Burcau Datc Analyzcd : 08/23/98 

Client Pzojcct IO: TA-49 Snnplc xcttrix : Soil 

Lab Smplc ID Scricsr 98-07-229 Count Duration: 30 Kin. 

Rcportcd Unccrtaintics arc the Estbatcd  Total Propagated Uncertaintics 
Scc PAX SOP 743FC fo r  TPU dctcrninations- 

Thczc samples w c r c  prepared using PAX SOP721FC and PAX SOP763FC 
and analyzed using PAI SOP70SFC- 



Clicnt, Nanc : Shzrcd QC Date Jmtlyzcd : 08/19/98 

La5 SaRplc ID Scrics: 9C-07-173 Count Duration: 480 rSk- 

iinalyzcd By : KI 

Rcportcd Unccrtnintics arc the Estiizntcd T o t a l  Propagated Uncertainties 
SCC PA1 SOP 743FC for TPU dctcminat ions ,  

Thcsc samples V C ~ C  prepared using PAX SOP702FC and analyzcd using 
PJU S0?705FC. 

BDL = Eclow Dctcction L i m i t ;  scc ncthod f o r  DL dctcminat ion  

Rcmarks: 

QC shared bctvccn work orders 98-07-179, 98-07-229, and 
98-07-236. 



Za3 rate: Paragon iaalytics, Inc ,  Datc Col~cctc&: 0 8 / 2 6 / 9 8  

clicnt+Xazc: hXE3 DOE Oversight Bureau Date Amlyzcc! : 0 5 / 2 9 / 9 5  

Zab m F l C  ID SLZiCS: 98-07-2259 Count Duration: 30 Kin. 

Rcparteci Unccrtaht i c s  arc t h o  Estimated Total  Propagated Unccrtaintics 
See PXC SO? 723FC for TPU dctcrnfnations. 

Thcsc smplcs wcrc prepared using PAX SOP723FC ant2 PA1 SOP763FC 
and analyzcd using PAI SOP705FC. 

BDL - Bclaw Dctcction Linit; scc Ecthod f o r  DL dc tcmina t ion  

flGC007 



Lab Sane: Paragon Anslytics ,  Inc.  

client lr’anc: Shnrcd @C 

Date Collcctccl: 

Date Analyzed : 

08 f 1319s 

08/19/99 

p C i  f 1 
C. 

Beta Rccovcry Data 

PA1 sets  cont ro l  lizits f o r  gross alpha/bcta ncasurcm3ts bzscd on 
EPA/EX?Z Laboratory fntcrcozparison Control  L M t s .  

Accc2tancc Range’ for Pcrccnt Rcco\mry of blank sp2.c samples 
is )CU?OLTI 2 30%. 

Rcnarkc, : 

QC shared bctvccn wozk orders 98-07-179, 38-07-229, and 
98-07-236. 



I 
L 

CROSS rUPKX/BETA 13L7~S3i SPIKE RESULTS 

Xcthoc? 300-0/9310 (Kodificd) 

Catc Collcctcd: 08/26/38 

Date Analyzed : 08/29/98 

Smglc m t r i x  : Soil 

Lrrs Workordcr hX.&cr : 98-07-229 U n i t s  : pci/g 

Alpha Rccovcry Data 

Bcta Rccovcry Data 

PAI  scts control Wts f o r  gross nlphzt/bcta nctlswmcnts based on 
E?ii/ETS Laboratory Intercozparison Control L i m i t s ,  

Accep+acc Range :or Pcrccnt Rccovery of blank spike sexplcs 
fS JCnOWn 2 30%- 



1. 

2. 

3. 

4. 

5. 

6.  

Explosives by HPLC Case Narrative 
> 

hWED DOE Oversight Bureau 

Ordcr Nunzbcr - 9307229 
T'A-49 7.29.9 S-3_5(SlV) 

'!Ais rcport consists of 1 v.*atcr s:implc rcccivcd by Pmgon on 07/30/9S. 

This samplc \vas cstractcd and anrtlyzcd according to S\V-S<G, 3rd Edition 
proccdurcs. Spccificslly, thc r i i p l c  QC ad wcrc cstnc:cd and analyzed using 
proccdurcs bxcd on thc protocols givcn in hktliod S330. 

Thc cstracts WL~ thcn niiscd in s 1 :I ratio \r*ith rczscn: g m d c  tvater to makc =I final 
volumc of 3 ml. Thc c m a c x  wcrc and3zcd using 1-IPLC ~ i t h  r? UV dcttcror &id 3 
C-IS column cccording to p:o!ocols bxscd on Mcthod $350. rill positkc rcsufts 
\scrc thcn co~5rmcd on 2 CN colmm. @uantitsions wcrc taFEcn from thc primary 
column. 

PARAGON ANALYTICS, INC. 



7, Matrix spikcs and matrix spikc duplicates coutd nor bc pcrfornicd bccausc of 
i r , , c i c n t  m p k .  A bbomtory control spike and 1abor;rtory control spike dupIicatc 
wcrc pcrformcd i,?stcad. 

S. AI smplcs wcrc dyed within thc cstablislrcd hold in^ times. 

9. AI1 smogatc rccoverics ~VCTC within ncccptancc criteria. 
+ 

The data contained in thc fol!owing rcport h v c  bccn rcGmx! and qprovcd by thc 
pctsonnc1 Iistcd betow. In addition, Pangor, hdytics, Inc. ccr'ciiics that tltc annlyscs 
rcportcd Ecrch LT true, cornpktc and corrcct within tiic limits of tJlc mcthods cmpIoycd. 

Drrtc 



Pa rag on Ana lytics, I ri corp o ratea 
~ SampIc Numbcrls) Cross-Reference Table 

Pangon OrdcrNurn: 9507229 

CIicnt Project Namc: TA-49 
Cticnt Namc: NF4ED DOE Oversight Burcau 

Ciisnt ProjccA Number: 729.98-25 (SW) 
Cticnt PO Number: 

ClIcnt Lnb Samplo COC Num5et Matrk Date Timc 
SampIo Numbcr Callcctcd Collcctcd 

9807229-1 V m Y  7RW8 14:OO - 2 '  
-2 c 9807229-2 v:3:er 7/2c198 i4:OO 

A02 98072294 Vh!cr 7R8198 14:OO 

As2 9807229-6 V?a:cr 7/29/98 14:OO 

' 

M2 9807229-3 v,'j:C: 7R8193 1400 

AB2 9807229-5 v.9:cr 7RU98 1400 

AB2 9807229-7 V?a:cr 7R333 1i:oo 
AB2 980722% Sail 7RU98 74:oo 
A32 9307229-9 Lq&l:cr 7RW8 1400 
AB2 9807229-10 Soil 7 i 2 3 S S  w o o  



Nifroa ro matics And Nitram in es 
Kcthod SW8330 

LkthOd S h n k  

Sampfo Mablxr liquld D ~ t o  Callcctod: 03Aug45 Sarnplo Aliquot: 350 
E Molsture: NIA 0310 Extractad: 02Aup98 Final Vorumo: 3 

Cleanup h!cthod: NONE Dilution: : 

Surrogate Recovery 

CASNO Sunogatc Analytc Rcsuit I Units Spike Pcrccnt Control 
Amount Rccovcry Limits 

> 

U = Less than thc Repor'jng Limi: 

Ropof.od on: 7horsday. Scp:ombcr 03,19110 

Targct Analytc 1 Rcsult 1 Units 1 Repotting 1 Rcsut: I Rcsutt I I""" I Llrnit Qualiricr Footnotc 



N i t  roa romatics And Nitramines 
Mcthod SW8330 

I 

samp!cAuquot 350 
Nru: L'ofumc 3 

Dilution: 1 

CASNO Surrogrttc Anrrlyk Rcsult Unik Spikc Pcrccn: ControI 
Amaunt Rocovcry Limits 

i - 
lW2fi-4 I I.+DIHTRODENXNf 1 3.01) 1 u$l I 4.29 n f  24-105 



Nifroaromztics And Nitramines 
Bhnk Spikc and Blank Spikc DupSicatc 

Mcthod SV38330 

Rcportpd an: Thurday. Scp:cmScr 03. :WE 

Sampto A l l q u a  350 
Flna! Volume: 3 

Dllutlon: 7 



INORGANICS CASE NARWTIVE 

TA-49 - 723.9s-25 (SW) 
Ordcr Numbcr - 9507229 

- 
Chloride 
Sulhtc 
TDS 

300.0 
30.0 
!60.I 

6 .  All standnscls and solutions wcrc used v . W n  h e i r  rccomnendec! shclflifc. 

7. Thc s3mplc \vas prcpxcd and andyzcd wi*hin &c established hold t i m e  for dl 
analyscs. 

AI1 in home q d i t y  control p:occdurcs wcrc fo!lovxd, as dtjcibcd bclorv. 

S. Gcncd quality control proccducs. 
I A prcpmlion (method) blwk ;Lid 13?30ra:ory control sample (LCS) wcrc 

prcparcd and andyz.cd with th: samples in thcTDS prcpantio:, batch Thac 
wcrc not more than 20 m p l a  in a c h  prcpxxion bztch. 

m The initial alibration verification (Ia') and initial d i b z f i o n  blmk (ICB) arc 
rcported as the LCS and method blank for the IC :K& s these teSs 'do not 
rcquirc 3 prcpwion srcp. 

P A R A G O N  ANALYTICS, INC. 



. '  

.I Thc mctliod blank associated with c x h  batch W;LS below thc reporting l i m h  
for the rcqucs:cd maIytcs. This indiwtcs that no contaminants wcrc 
introduced to dic samp!c during analysis. 

I Thc LCS vas within acccptancc limits for a11 rmnlyscs. 
I AI1 initial md ccntinuing cnlibmtion b lnnb  associated with cadi appropri3tc 

bztch w r c  bcIow thc reporting limits for the rcqucstcd anaIytcs. 
a AI1 initid and continuing alibntion verifications associatcd with cach 

apiropriatc batch wcrc within acccptmcc criteria for dic rcguestcd :mnIytcs. 
This indintcs o valid cd ibm~on  and sbblc instrument conditions. 

-9. Akhrk specific quality contro1 groccdurcs. 
The KO dcsigmted P N  samplc ID 9SOSOO3-6 tbc quality control sample for tlic 
thc IC batch, Thc lab dcsignatcd PAI smpIc ID 980721 9-1 as thc quality control 
=?IC for the TDS batch but thc cmpv bcakcr t a x  might was inadvcrtcntly lost 
for SampIc 9S07213-I. Thtrcfore, thc rcsults for 9S07219-ldup wcrc used for tI:c 
native m p k .  A musure of precision for this batch is indicatcd by thc ,WD 
dcdatcd from the LCSLCSD rcsults. 
I A matrix spi-kc (MS) an6 matrix spikc duplicate (MSD) wcrc prcparcd and 

amlyzcd with cIic IC batch. AI1 guidance criteria for accuracy wcrc mct with 
the following cvccp tion. 

I 

. _  

&lm.Iss 
- Chloride 

SimJsJQ 
3SOS009-6 MS 6: MSD 

It w35 n c c c s s q  to dilu:c the sarnplc scIcctcd for thc MSRvlSD in order to 
bScg thc chloridc conccntmtivn in:o thc maIytica1 mgc of this smlytc on tlic 
ion chrornatogzph. Thcrcforc, accwtc  qwtimtion of MS/MSD rccovcrics 
t'o: chIoridc was no: possiblc. TLC MSNSD rcsdts wcrc within ~cccptmcc  
Iimnia for $1 other sssockttd mdyscs. 

The da3 coa&td in &c following q o r t  haw bccn rtvicwcd a d  approvcd by thc 
pasonnd listed b d o x  

PARAGON ANALYTICS, I N C .  



Pa rag o ~3 An ai ytics, 1 n co rp o rated 
Sample Nurnbcr(s) Cross-Rcfcrcncc Table 

Paragon OrdcrNum: 9807229 

CIicnt Project Name: TA49 
Clicnt Name: NMED DOE Oversight Burmu 

Clignt Project Numbcr: 7.29.98-25 (SW) 
Clicnt PO Numbcr: 

Cllcn! I Samplc 
L I 1 1 1 
-.. /\E2 9 80722%: Vhtcr  7/2&'!33 7400 

A82 9307229-2- LWcr 7/28/98 7400 --- 
AB2 9 807229-3 Via t~ r 7 ~ a m  :4:03 
AB2 Wl72294 Yh!cr 7128198 W O O  
A32 
A32 93072294 L':a!cr 7/28/98 1400  

1400 AB2 9807229-7 \':atcr 7mtga 
Soil 7/28/98 12:oo AB2 

98072294 Wa t c r 71'28198 7 4:OO A62 
AB2 980722 9- IO Sail 7nam 1400 

_I- 

9807229-5- Walcr 71'2 819 8 7400 --- - c-- 
-- - ._ 

- 9807229-8 
_I_--. 

- -- 

Pspc 1 of 1 



Total Dissolved Solids 
Mcthod EPA? 60.1 

Smplc Rcsults 

?. ND or U - Nat aC!eettd at crabavo !he d i n t  rquosted c'ctcdion Ilmk 

0atuPPrlntsd:Thundy.Au~ust 06,1998 Paragon Anolytics Inc 



Ion Chromatography 
hkthod EPA300.0 
Sample Rcsults 

Lab Namo: Pangon Analytlcs, Inc. 
Work Order Numbor: 9337229 

Cllont Name: N!XD D E  Ovcrsigh! Durc3u 
ClionProjoct ID: 7A49 720.9G-25 (SL"> 

DJto Printad:fhunday. August t3.1998 Pangon Acoly'jcs Inc 



! ' ,  . 

I : :  ' '  . 



TotaI Dissolved SoIids 
hrlcthod EPA'f60.4 

Bfank Spikc and E13nk Spike Dupliwtc 

CASNO 73 roc t knatfic SpTkc E S  Units Reporting Rcsult BS% Control 
kddcd Rcsutt Llrnit PualiIicr RM=, Urnits 

1043-3 TOT&. DISZOLMD S&DS 233 I 451 WG'L I XI I TOO lC i -T I5  1 
I 



L 

. 
Ion Chromatography 

Mcthod EPA300.0 
Mcthod Blank 

&ab N J ~ o :  Panuon Ana:ytlu. Inc. 
b'iork O d o r  h'urnbcr, 5807129 I 

Wlcntthma: W.!ED DOE Ovsdght numau 



Io n Ch ro rn atog ra p h y 
h7c t h o d EPA3 0 0 .O 

B h n k  Spikc 
Lab Narnc: Panoon Analytlcs, Inc. 

Work Ordor Numbor. 9037229 
Cllant Nsrna: N K D  DOC Owortight Uurcnu 

CllontProject 10: T A 4  7,220.9&25 (S.7 

CASNO TargctAnalyto Splkc LCS Unlts  Rcporting Result LCS Control q. 
Addcd Result Ltmlt Qualiiicr % Rcc, l i m i t s  * 

lC08740.6 I CHLORIDE 1 4  
r 

4.18 f,!Gn 0.2 105 175-115’A I ri 
! c, 

I .  - 14808.70.0 I SULFATE 20 20.t t.%iL 1 IO3 J e5-115% J 



lion Ch rornatog rap h y 

Targct Anlhytc 

Mcthod EPA300.0 
Matrix Spike And Matrix Spike Duplicate 

Smplo MS Unlts Rcportlng Rcsult Spike MS % Control 
Rcsuft Rcsult llrnit Qualfficr Addcd Roc. Limits 

Samplo ntatrix:Waler 
X Motsturn: NIA 

D a b  Collcctod:ZBJul-98 
Dato m c t c d :  07A~g-98 

SULFATE 1300 

Pmp Batch: lC980807-1 Sarnpto Aliquot: 5 ML 
acustchio: ~980ao7-1-1 Flnal Volumo: 5 tAL 

Run IOrlC900007-1A 
Clomup: NONE 

3220 MG/L I 100 2000 97 85-.115%j 

Oats Analyzed: 07-AupB8 OasIs:A3 Rccaivsd 

'Target Anafytc 

SULFATE 

fl G c 0 2.9 ' 
D ~ t b P r l n W m u ~ . ~ ~ t 1 3 .  im Pangon kn3ly??cs Inc. Pop0 1 of 1 

Splkc MSD Unlts Rcporting KSD% RPD RPD 
Limit Rcc. Limits 

2000 3270 I hfGL 100 I 96 0 15 



L 

Nitroglycerin and PETN by HPLC Case 
N a rra t ive 

1. 

2. 

3. 

4. 

5. 

G. 

7. 

8. 

9. 

NMED DOE Oversight Eurcau 
"A49 7.29.9 S-2 5 (SI19 

Ordcr Numbcr - 3307229 

This rcpor: consists of I wtcr  s:unplc rcccivcd by Paragon 03 0760/9S. 

T h i s  samplc and thc QC wcrc e m c t c d  and analyzed according to SW-S46,3rd 
Edition proccdurcs. SpccificdIy, L ~ C  m p 1 c s  wcrc cxmctcd and anslymi using 
proccduxx bascd 0:: ihc protocols givcn in Mcthod 5330, 

Thc cnmcts wcrc mixcd in J 1:l ntio with rcngcnt gndc mtcr  to makc a fid 
volumc of3 ml. Thcn thc c x " ~ c t s  wvcrc malyzcd using an IIPLC wvhh ;1 U V  dctcctar 
and n C-IS columr, according to p:o~ocals bxcd on Mcthod S330. N1 positivc 
rcsulki wcrc thcn confrmcd on a CK column, Qurmtitatiom vxrc tjt;cn from the 
p r i m q  column. 

All initial and continuing calibration critcria wcrc within accc$aricc critcn'a. 

Thc mcthod blank associarcd with this projcct vms bclaw thc rcpodng limits for 311 
and ytcs . 
N1 labonto~y control spikc and 13bOmto~ control spilcc duplia+c rccovcrics and 
RPDs wcrc within thc acccptancc criteria 

Matrix spikcs and rnatrh spikc dupIicatcs could not be pMfarmcd bcc;tusc of 
insdficicnt m p l c .  A laboratory contro1 spikc and ldmatory control spikc duplimtc 
were pcrformcd instead. 

AI1 s;mplcs wcrc ardyzed ulithin the cst.ablishcd holding tirncs. 

N1 surrogate rccovcrics wcrc within acccptancc: criteria. 

PARAGON ANALYTICS, I N C .  



The cLb contained in the following rcport h v c  bccn rcvicwcd a d  approvcd by thc 
pusoxad Listed bdow. In addition, Paragon A.m$dcs, Inc. ccrtifics tIint thc mdyscs 
reported h& arc true, cornplctc md corrcct \\<thin thc I L z h  ofthc rncthods crnploycd. 



Nitroglycerin and PETK 
r*lCthod SW8330 
L7cthod Blank 

ChSNO 

5543-0 

Lab fhmo: Parapon Analjtlcs, Inc. 

fargc: Analytc Result Uni ts  Reporting Rmolr 
Limit Pusfificr 

5 U 

KrrKOCLYCt RIH 5 Ugr- I 5 U I  

Work Odor Kumbor: 9837229 

78-11.5 PCM 

Cllont Narno: G!CD DOC Dvorslgh: Uurcau 

5 U g i i  I I I 

U = LCSS than thc Rcpzing Limi: 



Nitroglycerin and PETN 
Method SW8330 

hportcd on: Frlday. Scplombcr 04.1930 

~ ~~ ~ ~ ~ ~ 

Surrogate Recovery 

Surrogate Analytc UnIS Splkc Pcrccnt Control 
Amount Rccovcry Limits 

52sa.o 1 i 1 a i N C ; R o n m E  3.1C I uon 4.29 I 74 40 - 143 1 . 
U - k-a th3n ae Repaadrig Umit 



NitrogIycerin and PETN . 
Blank Spikc and Blank Spikc Duplicatc 

hkthod SW8330 

Lab Narna: ParaDon An;l:ytica, lnc. 

Work ardor  Nurnbcc DO07229 
Cllont Nsmo: K!.?CD DOE Ovcrriah: Durcau 

CliontProJocl IO: 7.20.OD-25 (SV.3 Roportod on: Fridsy, 3p:cmbcr &. lC,90 

Samplo /,liquor: 350 
Final Valumo: 3 

Dilution: 1 
Report Uarls: NIA Prop Uatch: M980532.2 

CASNO Targot Anatytc Splkc OS U n k  Rcporting Bs% Controf 
Roc, Llmits Addcd Rcsult Limit 

81 I &3-?4O I] 5543-0 NITROCIYCCHIt~ 

78-1 ?*S PLTN et  143-140 I . -  I 

I I 1 -  - 1  I Limit I Rcc. 
...... , 

Surrogtltc Rccovcry BSli3SD 

CASNO Tarp t  Antllyto Spikc 8 S %  B S D %  RPD Control 
Addcd Rcc Rcc Limits 

1 

4 I 23-f4:3 I 

h 



PARAG 0 N 
A N A L Y T I C § ,  I N C ,  

AN LMPLOYCE 0 WNED SMALL BUSINCSS 

QUALITY ASSUPdNCE 
DATA REVIEW 

Project: 7.29.38-25 (SW) 

Andysis: TKN, h7G, h'03ATO2, 
Total Phophorus. 

Thc cha contai;lcd in the following rqo,tt havc bccn rcvicwcd md approvcd by thc 
personnel listed bclou: 

P~qgon AnaI,M'cs, Inc. ccrtifics th3t thc aiIyscs reportcd hcrein x c  true, completc, and 
c o w  wi&5 the limizs of the methods employcd. 



INORGANICS 

Nitntc + Nitritc 3s N 
r n ’ a S N  
Total Phosphorous 

Lab Xac: Panson An;llytics, Inc. 

Clicnt Nmc: New Mcxico En\<ronmcnhI Dqx. 

C l i a t  Projcct ID: 7.29.9s-25 ($W) 

h b  S ~ J I ~ C  ID: 98-07-229 

XlrA 4sooxo3 EJ2 4.0 10 <0.010 
N/A 4500Sorg BD x0.20 a220 
NIA SSOOp B EL! <o.o I 0 <0.030 

Saniplc ID 
m 
Datc Collcctcd: N/A 



Canccntntion Dctcction 
A n d p  Mcthod (PP..n) Limitbpm) - 

0.5s 0.1 
4500903 I32 4.2 0.50 

Ammonia 5s h’ 4500h7G FE 
h!mte + Xtn’tt 3s N 
XNr3SsN SSOONorg B/2 12.2 1.0 
Total Phosphorous 4500p B El2 0.43 0.10 

INORGANICS 

Date Collcctcd: 07/2$/9S 

Smplc Matrix Watcr 



:lk:nt Project ID: 7.29.9s-25 (SI,!') 

AS Project ID: 98-07-229 



INORGANICS MATRIX SPIKE REPORT 

CIient ID 
I 

DP~C Collcctcd: 07/25/97 

Date m t p c d :  S/IO/9S-S/I4f9 

Smpic hktrix: 1Va:cr 

spike QC Acccpbnc 1 Pcrccnt 
k n o u t  (ppm) Limits (%) Rccovcry (%) 

I 
so-120 
so-120 

10.0 
10.0 

96.6 
9s.o 

I I I I I 



INORGANICS : LAB CONTROL SAMPLES 

'Ammonia ash' 
h'itntc -I- Nitritc 3s h' 
TETas9 
Total Fhosphorous 

Lab Namc: Paragon hnalytics, Inc. 

Clicnt hgmc: h'cw :vlcsico Environmn+al Dcg. 

Clicnt Project ID: 7229.98 9 (SlV 

Lab Smpk ID: 98-07-223 

I G3 17 153-1 S.7 
5.69 5.96 536-556 
7.1 5 7.05 13.: - 7.76 
5.15 5.17 4.655.69 

hD =Not Dctcctcd 



I. 

2 

3. 

4. 

5. 

6. 

7. 

Paragon Analytics, Pnc. 
GC/MS Semivolatiles Case Karrative 

NMED DQE Oversight Bureau 

Ordcr Nurnbcr - 9S07229 
' TA-49 /'7.23.3S-25 (SW) 

This report corsis's of I vatcr m p l c  rcccivcd by Pmgon on 07/30/98. 

Thc ssmplt~..s prepxed and m d p c d  accordins to SMr-S4G, 3rd Edition procedurcs. 
SpcrjfcalIy, the mtcr samplc was cxtnctcd usins continuous liquid-liquid cxtmctors, 
bscd 03 iMcthod 3520. 

The sxnplc w s  rrzldyzcd using GUMS with a DB-5.625 capiIIary column according 
to protocots b s c d  on SW-S<G hlcthod S270C. NI positivc results wcrc quslntitrrtcd 
ap-.st thc initid d ibn t ion  standuds using thc internal standard tcchniquc. Thc 
idcnS5c;ltion of poskivc rcsuIts was achicvcd by a comparison of thc rcmtion time 
and ZEX spcctnm ofthe sample vcrsus tlic d d y  calibration s,mdard. 

All khkd ulibm'on criteria were me: Mcthod S270C states any compound 
acceding 15% RSD is to be quantita:ed with ;L higher order curvc. Scvcd  . 

coz~pounds from the curve were w i t h  &c acccp*ancc limit but acceded the 15% . 
RSD ait& and sbou!d be d j z c d  with a higher c u m  such as quadratic. INc 
qu;mtinted thac compounds using the avcrage rcsponsc fictar duc to n sohvxe 
prognmmins probita =zssociatcd with Hctv!ctt-Pac;;;lrd MSDs. Tbc mrtnufacturcr is 
now a w e  of the p:obIcm and is workkg on ;I soIution, 

AI continuing calibration crit& were met, 

Thee were no target compocnds dctectcd in thc method blank 

Alf Mioratory conm! spike and laboratory control spike dupliatc rccovcrics and 
RPDs~vcrewi'&nthc a c c c p ~ ~ ~ c t  a i t u k  

PARAGON ANALYTICS, I N C .  rtficooi 



8. 

9. 

10. 

I f .  
c 

3 
Jr 
CI 

i pj; 
Matrix splkcs and matrix spike dupliwtcs WMC no: dcsignztcd for this simplc drlivrry 
group. A 1aborz:ory control spikc 2nd labontory control spikc duplicxc ivcrc + 
pcrforrncd i x i f  cad. -? r- 

The snrnpIc was cstrclctcd and ;tnalyzcd w i t h i n  thc cstablishcd holding ximcs, 

rU1 surrogntc rccovcrics wcrc within acccptnncc cn'tcria. 

rU1 intcnia! stmdxd rccovcrics wcrc within ncccptancc critcrik 

Thc data contained in thc following r c p m  linvc bccn rcvicntd and approved by tlic pcrsonncl 
listcd below, I n  addition, ParaSon tinnlytics, Tnc. certi5cs that thc zn:tlyscs rcpomd hcrcir, 
arc truc, complctc and corrcct within thc limits of thc methods cmploycd, 

Organic Chcmist 

Rcvicwcr's 1niti;ils 

PARAGON ANALYTICS, I N C .  
I '  

9GCOO2 



Paragon Analfiics, Incorporated 
. .  

.-** Sample Number@) Cross-Reference Table 
+; .- ‘,. . 

* .  .- 

L 

Pangon OtdcrMum: 9807229 

Client Projcct kame: TA-49 
Client Name: NMEO DOE Oversight Bureau 

Clicnt ProJcct Numbcr, 7.29.98-25 (SW) 
> C m t  PO Numbcr, 

r 
C f l C R t  Lab S3mpb COC Numbcr Matrix Data TImc 

S3RIplc Numbcr Collcctcd Coltcctcd - 
- -  

: /92 9807229-3 Watcr 7nam 1400 
4432 98072294 Wafer 7/28/98 1400 
ks2 9807229-5 water 7RB198 1400 
AB2 98072294 VJafcr 7/28/98 1400 
AB2 9507229-7 Vh!cr 7/2019a 74:bb .--  

AB2 9807229-8 Soil ? c 2 m  14:oo 
As2 98072298 Water 7 m g a  14:OO 
k92 9807229-7 0 Soil 7/28/98 -I 400 



i 
W 
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I- 
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Semi-voIatlIe Organics by GC/MS - 
Mcthod SW8270 

Mcthod Blank 

Ropartod on: Frlday. Scplembcr 04,1998 



Semi-volatile Organics by GCIMS 
Method SW8270 

Fkthod Blank 

Lab Namo: Paragon Analytlcs, Inc. 
Work OrdDf Numbor: 0e07229 

Cllont Namo: NMED DOE Oversight Durcsu 
CliontProJoct ID: 7.29.90.25 (SLY) Ropertod on: Friday. ScpLember 04.:$98 

_-I-I -~ 

Samplo h!atrlx: liquid Dato Colloctod: C1Pu9.03 Sampk Allquot 1000 
% Molsturo: %!e Kxtnctod: OWw)-r)S Final Volume: 1 

Cloanup Mothod: NONE Oat0 Analyzed: 3:-hog-98 Diiutlan: 1 
R o p t  Basts: KA Prop Datch: EX9808034 



L 

Sem Lvo IatiIe *Organics by GC/MS 
Mcthod SWS270 
Method Blank 

Surrogate Recovery 

CASNO Scrrogato Analytc Rcsull Units SpIkc Porccnt Control 
Amount Rccovcry Limits 

'I 18.fSG ~ , e  ugn 75 I 7G 23-100 24,6TRIOROMOPHMOL 

x1dO-8 Z.FLUORU01PHCNYf so 72 21-106 

55.2 ucn 75 74 21 -100 
---- 

U = Less !ban thc Reporting Limit 



Semi-volztile Organics by GCIMS 
Method SW8270 

lab Namo: Paragon Xnalytla, t n c  
Work Ordor h'umbcr: 3507229 

Cllon! Name: :;!.E3 DOE bvorsizh: Burcau 

I 

CASNO Targat Analyto ~ c s u f t '  U n i t s  ~cporting 1 Result ~essult 
Llmk Qualifier Footnote 

11 CcCl WRlblhtC 70 U 

I 

U I 1 
u i  I 



I .  
Semi-volatile Organics by GUMS 

M~thod SW8270 

I L I 

I 1 I 

I I 1 



l a b  Name: Paragon Analytles, In& 

Work Order Number. 0807229 

Client Namo: N b E D  DOC &cni=hi Bureau 

Cl\onCProJcct 13: 7.23.93.25 (S.:l) 

I 191.262 UENZO(C,H,QPCRYLEtiC l o !  U2.L 10 U 
- 

1 
Surrogate Rccovcry 



Semi-vo latile 0 rgan ics by GC/MS, 
51ank Spikc and Blank Spikc Duplicrrtc 

Method SW8270 

RcpoCoC on: Friday. Soptcmbcr 04.1908 

Sampro AltquoL‘ 1000 
nnit Volurnc: ? 

DJIutJon: 1 



Semi-volatik 0 rg an ics by GCIMS 
Blank Spikc 3nd Blank Spikc Duplicate 

rslcthod SW8270 

Lab thrno: Pnngon Analytlcs, Inc. 
Work Ordor Numbor: 9807229 

Wont Nsmo: N!.?ED DOC Ovcnilh! Uurcuu 
CllontPro]oct ID: 7.20.9C-25 (3"') Roportod on: FriCay. Sc.p!om%r 04.fS93 

Surrogate Rccovcry BSlBSD 
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cc* trc. I rn.PIW - 
u w r c r m  
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TA-49, XEAS 2 ,  2;r, 2 8  
Stake ?*or Disposal Shaft Sites - Gzic!  
~ a x c h ,  1998 

1626003,2853 
l62S512.9527 
1625861,7801 
1625821,2565 
1625911.7853 
L625765,5400 
1625790,5700 
162581,s ,5400 
1625840.520Q 
2625865,4900 
362S764.5000 
1625814.4500 
L625839.4300 
1625864 ,COO0 
1625763,4LOO 
1625788.3900 
L625813.3600 
1625838,3400 
L525863,3200 
1625762.3200 
1625787,3000 
1625837,2500 
1625862.2300 
1625761,2300 
1625786,tLOO 
1625811,1800 
3.625836.16CO 

262S73L -2LOO 
2625730,1200 
2625728 -9900 
1625727.9400 

1625725 -7400 
1625833 ,SSOO 
1625853.5200 
L625883.5000 
L625759,4400 
L625809.3900 

16257x9-2900 
16257S5.2600 
l6258O9,2100 
1625834,1900 

i czsa6r . i ioo  

1625726. asao 

r~2sa59 , x o o  

1 
2 
3 

5 
LO 
11 
12 
23 
14 
15 
16 
17 
18 
19 
20 
2: 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34  
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47  

a 
Y 

ca 

1755395,9257 
175S496.2502 
1755437,3029 
1755528.17?6 
1755237,4630 
L755395.1400 
1755394.0500 
2755392.9600 
17553 91.8 70 0 
1755390.7900 
1755370.1700 
1755367.9900 
17553 66.90 00 
1755355 ,8100 
1755345.3900 
1755344 .lo00 
3755343.0iOC 
1755341.9200 
1755340.5300 
L755320.2200 
175531S4.1200 
1755316.9500 
1755315.8600 
Z7S5295,2400 
1755294.1500 
1755293.0600 
1755291.9700 
17S5290.8600 
1755410,1500 
1755385,1900 
1755359-2000 
1755335.2300 
1755310-2500 
1755284.7700 
1755232.0300 
1755230,9400 
1755229.8500 
2755185.22.00 * 

1755183.0300 

I.755136.9100 
3.755135 2700 
17551.32.9400 
175513L.9000 

m 5 ~ 8 0 . a 5 0 0  

0 .oooo 
7135.34 0 0 
7141,470 0 
7140 ,E900 
71.;0,4500 
7139,9400 
7139.3700 
7142.0300 
7140,9200 
7140 ,3700 
7139,8100 
7142.2300 
7141,8300 
7Z.61. L700 
7-  &+O * ,7500 
7140,0700 
7142,4900 
7142. i100 
7141.0LOO 
7Li0.2900 
7342,5900 
7142.2300 
7141.730 0 
73.41.2900 
7140 ,5900 
7139,1900 
7139.9730 
7140,7700 
72.40 S S O O  
7140.2300 
7150.8300 
?L36.7900 
7137,4500 
7135,5300 
7Z.38.0900 
7136.8iOO 
7l35.8900 
7U8.4100 
7137.8700 
7136-7500 



49 
50 
s!. 
52 
53 
S4 
55 
56 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
a i  
a2 

as 
a7 

a9 

83 
64 

86 

88 

90 
91 
92 
93 
94 
95 

100 
101 
1.02 
103 
104 
1 0 5  
1 0  6 
1 0 7  
1 0 8  
LO 9 
110  
111 
l l 2  
213 
114 
115 
116 
137 

1755156.9800 
',7553.i2.4900 
17SS329.7402 
1 7 5 5 3 5 4 . 7 U l  
1755303.6250 
1755374,4246 
2755407,0017 
1755389,7039 
1755091.5299 
1755>84,99L8 
175S278.4537 
1755371 ,9156 
17S5418, 6466 
2755112.8690 
17S5070.1909 
1755048.851,O 
L755032.8476 
1755206.3309 

1755142.3137 
1755126.3095 

1753257 . i U 7  
1755235.7756 
1755219.7714 
1755393 -2547 
17553S0.5766 
1755329.2375 
1755397.3075 
1755375.9665 

1755413.5392 
1755405.8856 
1755275.5713 
1755112.8690 
2755108 A 0 1 2  
1755104,3334 
1755100.0656 
175509s -7978 
1755091,5299 
3755087.2621 
2755082,9943 

17550% .45Sf 
1755070.lSO5 
1755065.923l 
1755061,6553 
1755057,3875 
1755053.1197 
1755048.8519 
L 7 S f 0 ~  .Sa40 
L755040.3262 

17ssi63.652a 

1755299,7923 

1 7 5 ~ 2 ~ ~ .  6024 

i 7 s s 0 7 a  .7265 

1525718.170 0 
L62S825.3500 

1625825.8744 
1625849,3934 

1625824.956a 

1 m ~ ~ . 5 7 0 6  
msan  ,9899 
1625a87.7900 
1625643,4744 
1625679 -0395 
1625714.6046 
1625750 -1696 
1625767,9522 
1625587 ,3973 
1625699,5516 

1625797.6865 
1625622,962; 
L625735.1166 
1625791.1938 
1625833,2516 

1.625770 I 6817 
1625826.7588 
2625868,8167 
1625694.0925 
1625806.2468 
1625862,3239 
l625824.0293 
1625880 .LO65 
1625738.26i3 
162574S.5965 
L6259IO,L885 
1625922,5546 
1625587.3973 
1625598,6127 
1625609,8281 
1625621- 0436  
1625632,2590 
1625643,4744 

1625665 -9053 
2625677 -1207 
1625688 2361 
L625699SSl6  
1625fL0,7670 
1625721.9824 

1625744,4133 
1625755,6287 
Z62S766.8441 
I62S778,0595 

1625755,6287 

i6256sa  ~ 2 7 4  

16256~4 . m 9 a  

m 5 7 3 3 . 1 9 7 a  

x z a  ,SLCO 
7141 .0700  
7141.1500 
7 ~ 0 . 6 9 0 0  
7139,9900 
7139 .SO0 
7138.5500 
7128.6500 
7138.7700 

3142.1,Ooo 
7140 .;go0 
7137.0000 
7135,4900 

-99999 .OOOO 
-99999.0000 
-99999,0000 
-99999.0000 
-9999990000 
-99999.0000 
-99999.0000 
-99999.0000 
-99949gGOO0 
-99999 ,OCOO 
-99999.0000 
-99999.0000 
-99959,0000 
-99993,0000 
-99999.0000 
-99999,0000 
-99999.0000 
-9!3999goooo 

1-23-2 
1-ax-2 
proaosee 3E 
proposed i3E 
?roGos& =3" 
proposed BB 
proposed 9II 
proposed BX 
grid poi3t 
geophysical 
geophysical 
geophysical 
geophysical 
geophysical 
geophysical 
gcoghysical 
SeoFhysical 
geophysical 
se ophysi cal 
geophysical 
geophysical 
geophysics 
pophysical. 
geophysical 
geophysical 
seop2ysical 
geophysical 
geophysical 
Geophysical 
seophysical 
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1 0.5 

Copier To. CLIENT f l ~  



I f ~ r l e y , l ~ 1 3 9 8  16:30.TA-49 FM-114 spill clean up sample resuks and request 1 
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MEMORANDUM 

From: C.R. VJilson, MWPhlC Team 
To: 
Date: 1 G DccemScr 1993 

Tk-49 MOA AB A r m  2 SWPP 

Subject: RESULTS OF STORFA VGATER SAMPLE TAKEN ON 7/28/98 BY N::iED- 
DOE OVERSIGHT BUREAU AT SA!APLING POINT AB-2 NORTHlt'EST 
OF TA49, MOA AI2 AREA 2 

The s::;lchcd analytical results arc for a ssrnplc of storm wakr dischargc from :he 
culvcfl at sampling point AB-2 at TA-49. The sarn~lc was analyzed for gross at?!m, 
gross beta, gamma spectrometry, total recovemaSle metals, dissolved metals. aroclors. 
nitomomatics and nitrxnincs. total dissolved solids. ni:roglyccrin and PUN. msjor ions, 
and SVOCs. 

Cc: Dwtlin Fsrley, LANL 
John DcJoia, KKIPMC 
Project File 



*') 
u 
w 
I Pzragon Analytics, Incorporated - 1; - .* 

!3 Sa rn p I c 14 u rn b c r [s) Cross- Ref c re n cc Tab I c 
.. - & + * .  

9 

i 
. 'Client Projcct ~ a r n c :  TA-GI (J 

Paragon Ordcrh'um: 9807229 
r) Client Name: 14hlED DOE Ovcrsijh! 6u:cau . 43 
-I 

f 
' A ClicntPONumbcr: b d  

Client Project Number: 7.29.95-25 (S.5') 

> 

Client 
Samplc 

_I 

Lab S;lrnplo COCNumSc: h!;ttrix Date Timo 
NurnScr Colicctcd Collcctcd 



AROCLORS 
Mcthod SOSI 

2,4 ,S,G-Tctrachl oro-rn-xylcnc 

h b  Narnc: Pmgon Andytics, Inc. 
Clicnt Namc: h W - D  DOE Ovcrsigli: Bwcm 
Clicnt Project ID: TA43 7.29.9S-25(SW) 

77 

Llb S ~ P ~ C  ID: 9337229-2 

1Dectlchlo:obiphcnyl 

lhnalytc 

1: 4s - 143 

i- 
t-- 

hoclo: 1232 
Aroclor 1242 
hrsclor 124s 

Sznplc ID 
1 
1 AB2 1 

SmpIc \'OlLrc: 1000 nit 
Find VoIumc 10 mL 
Dilution F3ctor: I 

XD 1 .o 

I 

h?) t I .O 1 
SURROGATE RECOVERY 

I 44-131 



Client Xanc : hC-:EXl E32 Oversigh: Burcau 

Client  Pro-jcc': 16: TA-49 

Client Ssmplc ID: Dupl.icatc 
+ 

Lab Samplc 'ID: 98-07-229-Dl Date Collcctcd: 07/28/98 30:OO 
Samplc Xatrix: ;Cater Date hnaI>~cd i :  08/04 /9& 15:42 

Count DuraZiori: 120 Kin. XLicpot: 1.00 

B e - 7  
h's-22 
K - 4  0 
SC-46  
cx-51 
1.3  - 5 G 
CO-56 
( 3 - 5 7  
CO-58 
Fc-59 
CO-GO 
Zn-65 
Sr-85 
I\%- 9 5 
Ru-106 
Ag-l.LlOI3 
ss-124 
SS-125 
1-231 
CS-134 
CS-137 
CC-139 
02-144 
Eu-352 
ZU-154 
Eu-155 
TI-208 
23-210 
Bi-212 
?b-212 
Bi-23.4 
PS-214 

< GC 
< 8.9 
< 140 
< 10 
e 63 
< 9.5 
c 20 
< 3.8 
< 11 
< 27 
< 11 
.c 20 
< I4 
< 10 
c 83 
< 8.4 
c 9.7 
< 28 
c 13 
< 9-1 
c 9 . 6  
< 6.2 
< 30 
c 55 
c 27 
c 16 
c 7.9 
< 4*:0 
< 120 
e 11 
< 19 
< 15 

BDL 
BDL 
BDL 
BDL 
BDL 
2EL 
39L 
BDL 

BDL 
EDL 
3D5 
BDL 
BDL 
3DL 
BDL 
BDL 
BDL 
3D5 
BDL 
BDL 
BDL 
3DL 
9DL 
BDL 

BDL 
BDL 
BDI; 
BDL 
BDL 
BDL 

BnL 

am 

U 
U 
U 
u 
U 
U 
U 
U 
G 
U 
U 
U 
U 
'LT 
TJ  
u 
u 
r; 
U 
U 
U 
U 
U 
u 
U 
U 
u 
U 
v 
U 
U 
u 

Data stored in f i l e  1000055l.SPC 

Continued on n e x t  page.-- 



P q J c  2 

Lab Snmplc ID: 36-07-229-01 
Ssrnplc Katrix: 7;atcr 
Count Duration: 120 Nin. 

Data stored in file 10000551.S?C 

Rcpovtccl Uncertaintics arc the Estinrttcd Total Tropgatcd  Vaccrtninty (2~71, 
Scc PA1 SOP 743 far d c t a i l s  of t5c TPU dctcrminarion. 

EDL m Below Dctcctiori L i m i t ;  ccc method fo r  DL dctcminaEJon 

U RcsulC is lcss than thc sarn2lc spx i f i c  minimum dctcctsblc activity o r  
lcss than the 2-sigma eotal propagarcd unccxtainty, 

Rcnaxks: Samplc 98-07-229-D1 Lis a duglicatc of 98-07-229-07, 



Clicnt S a m  : :XED DOZ Oversight Bureau 
C l i e n t  Pro-jec: Id: TA-49 

C l i c n t  Sawplc ID: 732 
> 

BDL 
BDL 
121.2 

BDL 

Lab Sainplc ID: 38-07-223-07 Date Collcctcd: 07/28/38 12:oO 
Sarnplc Xatzix: ~ a t c r  Date h c i l y ~ C c ! :  08/04/9e L2:52 

I 

Count Duration: 150 I-:in. 

Nuclidc 
~ 

Ec-7 
Xa-22 
K-4 0 
SC-46 
CX-51 
:el - 5 4 
CO-SG 
CO-57 
CO-58 
Fc-59 
(3-60 
Zn-65 
Sr -85  
h'b-95 
R u - ~ O G  
Ag-llOm 
93-124 
53-125 
X-L31 
CS-134 
CS-137 
Cc-139 
cc-144 
Eu-152 
Eu-154 
EU-255 
TI-208 
Pb-210 
B i - 2 L 2  
PS-212 
Si-214 
Pb-2x4 

~ ~- 

Activiry (pCi /L i t c r !  - 
< 66 
c 12 

< 10 
c 62 
< 3.0 
< 20 
c 4.3 
5 7 . 4  
< 13 
< 11 
< 20 
< 12 
< 3 . 3  
< 83 

6 . 7  
< 8.7 

20 
*: 12 
c 8 . 9  
< 9.3 
< 4 . 5  
e 31 
c 55 
< 33 
< 19 
< 0 . 7  
< 370 
< 92 
c 10 
< 17 
< 15 

90 2 110 

-..- 
t; Uncartainty I[- Flag * 

.--e_- 

/I BnE 
BDL 
BDL 
SDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

i BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDiJ 
BDL 
BDL 
3DL 

u 
U 
U 
U 
u 
U 
U 
u 
U 
U 
U 
U 
u 
U 
U 
tT 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 

Data stored in f i l e  lOUOO550,SPC 

Continued on next page . . ,  



Page 2 

Lab Sarnplc ZD: 98-07-223-07 
Saiplc :.:accrix: iSatcr 

Count Duration: 250 istin. 

Data stored i n  file 10000550.SP2 

iicported gnccrtaintic:: are thc Estinatcd Total 3ropgatcd Unccrtainty (2~). 
SCC PAX SOP 743 for  d c t a i l s  of the TT-3 deteminatioz, 

Flags : 
'J = RcsulE is less rhan thc sarqlc specific nininurn dctccts33lc activity or  

less than the 2 - s i 9 n  to ta l  propagated uncertainty,  



TCTAL RECOVERABLE METALS 

Conccntra tion Rcportin~ Limit 
hnnlytc m,gL 

Mercury hD 0.0002 
, S clcni urn 0.007 0.00s 

Lab Narnc: Paragon Analytics, lnc. 
Samplc ID 

I I 
I 

Clicnt Xmc: h , E D  DOE Ovcrsizh: Durcau I AE2 
Clicnt Project u): TA-43 -- 7.23.95-25 (SI\’) 
Lab Sample ID: PSO7229-4 

c 
Snmplc M a t r i x :  S,’a;cr 

Datc Collcctcd: 07/28/98 

D x c  t’malpcd; O W O ,  1 1/3S 
Prep D3:c: OS/10/9S 

h’I) - Not dc:cctcd at or nbovc thc reporting limit. 



D ISS 0 LVED METALS 

La5 Nsmc: Pangon t’inalytics. Inc. 
Clicn: ‘Name: h X E D  DOE Ovcrsigh: Eurcau 
Chxt Prcjcct ID: TA-49 - 7.29.93-25 (Sir) 
Lab Ssmplc ID: 3SO7229-9 

Sample Mmis: Uratcr 
> 

Szmp?c ID 
f 

Date Coilcctcd: 07/2S/9S 
Prcp Date: OS/10!9S 
Datc r’indyzcd: OS11 0,11/9S 

Analvtc 

til u mi nu m 
Arscnic 
Bcryllium 
Roron * 
Cad mi urn 
Chramiu m 
Cabalt 
Coppcr 
Lcnd 
Nickcl 
Si I vcr 
Vanadium 
Zinc 

Conccn:ration 
m d L  

Rcponing Limit 
m$ 

0.2 
0.0 I 
0.005 
0.1 
0.005 
0.0 1 
0.0 1 
0.0 1 
0.003 
0.02 
0.0 1 
0.0 I 
0.02 

-. 

ND 
* Duplicate precision not within control 1imi:s. 

Not dctcctcd at or nbovc thc rcportins limit. 



(xdi f icd)  

Dstc Collcctcd: 

D a t e  ;malyzcd E 

S a p l c  Xatrix : 

Count Duration: 

Reported Uncertainties arc t h e  E s t k a t a d  T o t a l  Propgated UnccFcaintics 
Sec PAX SOP 743FC for TPU dctcrcinations. 

Thcsc sanplcs YCZC prepared using P X  SOP702FC and annlyzcd using 
PA1 SOP7OSFC. 



, 

Lab Xamc: Paragon hralytics, Xnc. 

Clicn t+X'mc:  XXED DOE Oversight Eurcau 

Clicnt Project: ID: Th-49 

Lab Smplc ID Series: 38-07-23.3 

Date Collcctcd: 07/26/98 

Datc Analyzed : OS/13/9S 

S m p l c  m t r i x  : Kater 

Count Duration: 3CO >:in, 

Analyzed By : K.I 

Rcported Unccrtaintics arc t hc  Estimated T o t a l  Wopagntcd Unccrtaintics 
Sac! PAX SOP 743FC for TPU dctcxninntions, 

Thcsc sanplcs V C ~ C  prcparcd using PXI SOP702FC and analyzcd using 
P X  SOP705FC- 



Ni t  roa ro rn ati cs An d Nit ra mi n es 
rmlocl  SLVWO 

CRSNO 

1 N25-rf 

Lab N m o :  PanDon Cmlytlcs, Inc. 
Work ardor Numbor: 9807229 

Cllont Name: N!.!ED DOE OvcrstBhl Uurcau 
CllcntProJcct ID: 7.29.38.25 (!A',? 

Surrogato Anatyto Rcsult Unlts Spikc Pcrcont Control 
Amount Rocovcry LirnIts 

1,4 * D I N lTR0 RE NZC N C I 3.09 u$l 429 72 ! 24-lm 

Repoflad on: Thursday, Scp:cmSft ~XJ, 1938 

Surrogate Rccovcry 



Total Dissolved SoIids 
r;JcthOd EPA? 60.T 

Sample Rcsul& 

Cornmants: 

1. ND or U Not Da:cdcd 01 or obovv the cliont rcquos:od dolcdlon IlmA 

~~ ~~ 

Dato Prln!ad;ThursUsy. August 00.1998 Pangon kna!y?ics lnc. Pace 3 a l l  



Ion Chromatography 
r*+lCthod EPA3OO.O 
Sample Rcsutts 

Lab h m o ;  Paragon Anslytla, I n r  
Work Order Numbor: OC07229 

,.7 
'? 



Nitroglycerin and PETN 
Mcthod SW8330 

CASNO 

lab Narnc: Paragon Analytlcs, Inc. 
h'ork Order Numbor: DC0722D 

Cllon: R m o :  Fi!dEfl DOE Ovcrslpht Uurcau 
CIlontProJoct 13: 7.29.98.25 (S.9 

-. 
Targct kntllytc Rosult UnI5 Reporting Rosul: Rcsult 

Llmlt Qualifier Footnotc 

Roportcd on: Friday. Sc;l!cmScr C4, :332 

CASNO Surrogato knatyto Rcsul: Unlts Spikc Pcrccnt Control 
Amount Rccovcry Llmlts 

Surrogate Rccovcry 

52b29.0 1,2-DIHlTR3DCNZCNC I 3.16 upil I 428 1 74 40 - 140 



INORGANICS 

‘ Analytc 

Samdc D 

L 

Conccn’at io3 Detect-on 
Xethod (PPm) Limit(ppm) , 

Lab k c :  Faragon hnslyh, Inc. 

Clier,: Narnc: Ncv: Mmico Environmmal Dcp:. 

Clicnt Project ID: 7.299545 (SI!’) 

Lab SamiJ!c 13: 38-07-229-05 

7 i  

I I AB2 

i 

Dxc Co!lcctcd: 07/2S/3$ 

Nitratc +Nitrite as N 
rn’ash’ 

4500X03 I32 4.2 
4SOOXorg l3/2 3 2.2 

hmmoxia 3s N 4500hTI.3 FL! 

Toti1 Phos7ho:ous 4soop B EC! 

0.1 
0.50 
1 .o 

0.1 0 

0.5s I 
0.42 

I I I 1 

h’D =Not Dctectad 



ISORGANICS 
Samp?c Duplicate Rcprt 

Xtn: Project TD: 729.9s-25 ($117 

ab Project D: 93-07-229 



Semi-voIatiIe Organics by GC/MS 
P*lCthOd SW8270 

L b  Hsrno: Paraam An~lytlcr, lnc. 

Work Ordar Numbor; Dt13722D 
Cllont t:arna: NUED 03C 0vcrsl;h: Duroau 

CllbNPfO:oC! ID: 7.29.00-25 (SV.7 RopoCcd on: Friday, Scp!crnhr M. 1332 

-' I 



Semi-voIatik Organics by GUMS 
Kcthod SV3E270 

Lab Nama: Pamaon AnalyUcs, Inc. 
Work Ordor Hurnbat; 0507223 

Cltont Namu: K ! X O  DOE Ovcrslgh: Bureau 

CtlontProjoct ID: 723.99-25 (SVS 

*,- 
- :: 

U t-- 
U I  I 

-+- 
U I  
u r-- 

u i  



Semi-vo!atile Organics by GC/MS 




