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Report No.: 28531 

SDG:'l'o. Order No. Client Sample ID (Lisi Order) Lot-S.No. Work Order Rq>OriDBID Batch No. 
-~·--·--~-

28207 SOIL#1 .11111•351M G4GWL1AC 9G4GWL 10 5041394 

SOU.#1 J58'150358-1 G4GWL1AE 9G4GWl.10 5041395 

SOIL .. oUIB150358·1 G4GWL1AF 9G4GWl.10 50473911 

SOIL#1 J581!50358-1 G4GWL1AA 9G4GWL10 5041399 

SOIL#1 JS8150358-1 G4GWL1AD 9G4GWL10 5041401 

·SOIL#2 JIB150358-2 G4GWM1AC 9G4GWM10 5047394 

SOIL#2 ....,0358-2 G4GWM1AE llG4GWM10 5047395 

SOIL#2 .118'150358-2 G4GWM1AF 9040WM10 5047398 

SOIL :#2 JIB'IM358-2 G4GWM1AA 9G4GWM10 5041399 

SOIL#2 ,,.150358·2 G4GWM1AD llG4GWM10 5047401 
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CERTIFICATE OF ANALYSIS 

Sanm Montca, CA 904 

·\t!ention: 

Project 
Sample Type 
Lot Number 
S.DG Number 

1. Jntroduction 

Soil (2) 
J5Bl50358 
2820i 

CASE NARRATIVE 

" I \ I . 

ll{l", 1 

m Rlcllland 

STL 
2800 Georse Washington w~ 
Richland. WA 99354 

TeL 509 375 3131 fax, 509 375 5590 
w-ww.~ti-ini;:.;;.;;m 

Uo February 14, 2005, two soil samples were receitoed at the STL Richland (STLR) laboratory for 
raJ1ochem1cal analysis. Upon receipt, the samples were assigned STLR identification nwnbers as 
described on the cover page of the Analytical Data Package. The samples were assigned to Lot Number 
J5Bl50358. 

II. Sample Receipt 

[he >amples were received in good condition and no anomalies were noted upon receipt. 

111. Analytical Results/Methodology 

Th< analyt1ca\ results for this report are presented by client and laboratory sample ID's. Each set of data 
:nctudes.samp!e identification intOrmation; analytical results and the appropriate associated statistical 
uncertainties. 

The analyses requested were: 

Alpha Spectroscopy 
Plutonium-238, 239/40 by method RICHRC5010 
Gamma Spectroscopy 
Gamma by method RICH-RC-5017 
Gas Proportional Couodng 
Gross Alpha by method RICH-RC-5020 
Gross Beta by method RICH-RC-5020 
T oral Strontium by method RICH-RC-5006 

Leaders 1n Environmental Tes:1ng 
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JSBI50358 
April 7. 2005 

I\". Quality Control 

fhe analytical result for each analysis performed includes a minimum of one laboratory control sample 
(LCS), one method biank, one sample dupiicate analysis, isotopic tracedn each sani1Jle in applicable 
methods and matrix spike/matrix in applicable methods. ATPj exceptions have been noted in the 
··Conunents" section. 

\". Comments 

Alpba Spectroscopy 

Plutonium-238, 239/40 by methl!d STL RICHRC5010 
All QC and sample parameters iVere \vithin estab!is..lted control limits. 

Gamma Spectroscopy 
Gamma Soectroscopy by method SL T RICHRC50 !UjPA 90 l. ll 
The achieved MDA for sample Soil #1 was slightly elevated (0.26) due IP the sample size analyzed. 
Except as noted, all QC and sample paiwttetcrs wea w-ithin established control !imits. 

Gas Proportional Countb1g 

Gross Alpha by method STL RICHRC5020 
,l\IJ QC and sampie parameters were within established control limits. 

Gross Beta by method STL RICHRC5020 
All QC and sample parameters were within establillhed control limits. 

Total Strontium by method STL RICHRC5006 
All QC and sample parameters were within established control limits. 

l certify that this Certificate of Analysis is in compliance with the SOW, both teclmically and for 
completeness, for other than the conditions detailed above. The Laboratory Manager or a designee, as 
verified by the following signature has authorized release of the data contained in this hard copy data 
package. 

Reviewed and approved: 

3 



Drinking Water Method Cross References 
DRINKING WATER ASTM METHOD CROSS REFERENCES 

Referenced Method lsotope(s) STL Richland's SOP number 
EPA 901.1 CS-134, ~131 RICH-Rtr5017 
EPA 900.0 Alpha & Beta RICi1-RC-50i 4 
EPA 903.1 Ra-226 RlCH-RC-5005 
EPA 904.0 Ra~228 RJCH-RC-5005 
EPA 905.0 Sr89190 RICH-RC-5006 
ASTh! D2460 Total Radium RICH-RC-5027 
Standard Method 7500-lJ-C & ASTh! 05174 Uranium RICH-RC-5058 
EPA 906 0 Tritium RICH-RC-5007 

NOTE: 
The Gross Alpha LCS is prepared with Am-241 (Wlleat Olherwise specified in the case narraliw) 
The Gross Beta LCS is prepared with Sr/Y~ (unlellfotherwise specified in the case narrati...,) 

. ·- -- -· ------ ---· 

Uncertainty Estimation 
STL Richland has adopted the internationally accepted approach to estimating WlCertainties 

de>cnbed in ·'NIST Technical Note 1297, 1994 Edition". The approach, "Law of Propagation of Errors", 
tnvolves the identthcatlon of aH variables in an analytical method which are used to derive a resuil. These 
variab\e; are re\atcd to the analytical rc~u\t {R) by some functional rc\a.tiomhip, R =-=constants• f{x~y.z, .. ,). 
The con1panent5 {x,y,z) are evaluated to dete!!!1ine their contribution to the overall method uncertainty" 
The trulividual componeot uncertainties (u;) are then combinod using a statistical model that provides the 
mosl probable overall uncertainty value. AH component uncertainties are categorized as type A, evaluated 
by statistical methods, or t)pC B, evaluated by other means. Uncertainties not included in the componentst 
such as sample homogeneity. are combined with the component uncertainty as the square root of the swn
of-the-squares of the lndividws.I wieefta.inties. r-ue uncertairity- associated with the derived result is the 
combined uncenainty (U.) multiplied by U.,, coverage factor ( 1,Z, or 3). 

When three or more sample replicates are used to derive the analytical resul~ the type A 
uncertainty is the standard deviation of the mean value (Slvn), where Sis the sllllldard deviation of the 
derived results. The type B wroertaintie"9" are all other random or non .. random component9 rhat are noi 
included in the standard deviation. 

The derivation of the general "Law of Propagation of Errors" equations and specific example are 
available on request. 

STL Richland 4 
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----~-- _ --;---c-~·-~,-;--,---R-,-e~po"""rt_D~efi~n=ltl~oc.on=s'-c-~~~~-----
Action Lev An agreed upon acti ... ity levei used to trigger some action when dte final result~ grtater than or oqual-f.o die Action -

Batch 

Uias 

Count Error (#!fl 

Tocal Uncert {#:t; 
ll,. __ Combined 
(.'11c~rtainty. 

(#5), Coverage
F.q('tor 

CRDL (RLJ 

Lc"Ye\. Often the Action Level is related. lo the- Duision Limit. ; 

The QC prepara1ion batch number that relates laboratory .samples to QC samples thai were prepan:d and analyzed 
together. 

Defined by the equation (Resu!t/fapccted)-1 as det4ied by ANSI NllJO. 

Chain of Custody Number assigned by the CHent or STL Richland. 

Poisson counting statistics of the gro55 sample oount al".ld background. The uncerta.tnty is absolute and in the same 
units as the result For Liquid Scintillation Counting (LSC) the batch blank COUJ1t is the background. 

All know11 u11certaintir:::; ~illictl wii:h the preparation and analysis of rh.e sampie are propagated ro give a measure 
of the uncertainty associated with the result, uf the co'"bined unceriainl).•. The uncertainty is absolute and in the 
same units as the result. 

The coverage factor defines the width of the confidence inti:rva\, l, 2 or) standard deviations. 

C-Ontractu.al Required Detection Limit as defined in tbe Client's Statement Of Work or STL Richland "default" 
nominal detection limit. Often referred to the tqJorting level (RL) 

Decision Level based on lnstrument back.ground or blank., adjusted by the Elftciency, Chemi~ Yield, and Volu[l'lr 
associated wi[h the sample. The Type I error probability is approximately 5%. Lc=(I .64!i • 
Sqrt(2•(BkgmdCntlBkgmdCntMinYSCntMin)) • (Convfct/(Eff"Ytd•Abn'Yol) • tngrFct). For LSC nrthod• tho 
batch hlank is used as a measure of the ~und variability. Le cannot be c:a1cu\atcd when the 'background count 
is zero. 

Lot-Sample 1\io The number assigned by the LIMS software to track samples receiYed on the same day for a given client The 
sample number is a sequential number assigned. to each sample in the Lot. 

'1DCIMDA Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical· Yield, and Volume 
with a Type I and II error probability of approximately '.5%. MDC"" (4.6.5 • 
Sqrt((BkgmdCnt/BkgmdCntMinYSCntMin) + 2.71/SCntMin) • (ConvFct/(Eff' Yid• Abn •Vol)• !ngrFci). For 
LSC iiE'..hud.s the batch bla.-ik is uacd as :a rr-.casurc of the background variability. 

Primary Detector The instrument identifier ;associated with the analysis of the sample aliquot. 

R'l.tio U·l341U·l311i The U~234 result.Oividoi by t\K (J.238 result. The U-234/U-218 ratio for ni\tU.nll W'anium in NIST SRM 412\C is 
1.038. 

Rst/M Dl' Ratio of the Result to the MDC. A value greater than l may indicate activity above background at a high level of 
confidence. Caution moukt be used when applying this tactor and it should he us..-d in concert 1"i:h t.11e qwilifiern 
i.lSsociated with the result. 

Rstrrotlicet1 KatJo of the Result to the Totai Uncertainty. if the uncertainty has a coverage factor of2 a vaJue greater than I may 
indicate. ad:i'l'\ty abo..,·e bac.kground at approximately the 9S% level of confideni:e usuming a two-sided canfidcnce 
intervul. Caution should be used when applying lhls fitctor and it should be used in concert widt the qualifiers 
associated with the result. 

1 Rcpoot DB Nu Sample ldentifier wsed by t~e report sy&terrt The r.umber is has..."CI upon the first five dig?~ of the Work Order 
Numl>er. 

RER 

Sum Rpt AJpha 
Spec Rsl(s) 

Work.OrO:tr 

\'ield 

The equation R~plicm Error Katio = (S-D)l[sqrtfTPUs2 + TPUd2)1 ar; defined by iCPT BOA where S is the originai 
svnpl~ N&Ult, D is the tC5Ult of the duplicate, TPU'S is the tood uncertainty of the original sample and TPUd is the 
total uncertWnty of the duplicate sampl-e:. 

Sample Delivery Group Number .. signed by the Client or assigned by STI. Riehllllld upon """Pie receipt. 

The sum of lhc reported alpha spec results for tests derived from the 5ame sample excluding duplicate result where 
the results are in the same units. 

The LlMS software uslgn terit spceific identifier. 

The recovery of the tracer added to rite sample such as Pu~242 used to trace a Pu--239/40 method. 

.. ·---''~=='~---==================~=======~·Jc'_' 
STL Richtand 5 
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Sample Results Summary Ct'llte: 07-Apr-Oli 

STL Richland 
Ordered by Method, Batch No., Client Sample ID. 

Report No. : 28531 SDG No: 28207 

Client Id MDC or 
B.atch \'Vork Order Parameter Result -+- Ur.certainty { 2::1) Q<Jal Units Yield llDA CRDL RER2 

~47394 R1CHRC~10 

SO!L #i 
G4GWLiAC PU-238 -4.101':-03 •- a.21;-03 u pCi/g 83% 9.80E-02 1.18E+OO 

PU239/40 2.04E-02 +- 4.1E-C2 " pCilg 83% 5.54E-02 1.0?E+OO v 

SOIL#> DUP 
G4GWL 1AG PU-238 -4.79E-03 +- 9.6E-03 u pCVg '1iGI: 1.15E-01 1.18E+OO 0.1 1 • ;u 

PU239/40 -4.79E-03 +- 9.6E-03 u pCi/g 71'Yo 1.15E-01 1.07E+OO 1.2 

SOiL#2 
G4GWM1A PU-238 O.OOE+OO +- 3.2E-02 u pCi/g 84% 3.S<lE-02 1.18E+OO 

PU239/40 2.0SE·02 +. 3.BE-02 u pCVg 84% 7.36E-C2 1.07E+OC 

5047399 RICHRC5017 
SOIL #1 

G4GWL1AA CS-H7 -5.01E-02 +- 1.QE-01 u pCi/g 2.61E-01 3.16E-01 

K-40 6.49E+-OO ~ 4.DE+OO pCi/g 2.79E+OO 

RA-226 1.28E+OO +- 4.7E-01 u pCilg 8.'.l5E-01 

TH-232 1.66E+OO .,._ 8.SE-01 u pClig 1.64E+OO 

U-238DHP 2.93E-<OO +- 2.2E+OO u pCVg 4.00E+OO 

SOIL#2 
G4GWM1AA CS-137 7.11E-02 +- 5.8E-02 u pCilg 1. 13E--01 3.16E--01 

K-40 2.17E+01 +- 4.0E+OO pCVg 1.34E+OO 

RA-226 5.28E-01 +- 2.3E-01 u pCi/g 3.06E-01 

TH-232 7.52E-01 +- 4.6E-01 pCilg 4.63£-01 

U-238DHP 9.33E-01 +. 9.7E-01 u pCi/g 1.nE+OO 

SOIL #2 DUP 
G4GWM1A CS-137 1.24E-01 .. 6.8E-D2 u pCilg 1.33E·01 3.16E-01 

K-40 2.22E+01 +- 4.2E+OO pCl/g 1.66E+OO 

RA-226 5.75E-01 +- 1.9E-01 u pCVg 3.17E-01 

TH-232 8.53E-01 +- 4.7E-01 pCl/g 4.SBE-01 

U-238DHP 7.56E-01 +· 1.1E+OO u pCVg 1.97E+OO 

5047395 RICHRC51l13 
SOIL#' 

G4GWL 1AE ALPHA 1.14E+O 1 •· 5.BE+OO µCi/y 100% 6.20E+OO 1.00E+01 

SOIL #2 
G4G~Vfv11AE ALPHA 3.60E+OO +- 3.1E+OO u pCUg 100% 4.44E+OO 1.00E-t-01 

SOIL ~2 DUP 
G4G'11Vi...t1A ALPHA 7.62E-t-OO +- 4.5E+OO • -r:t- 100% 5.13E+OO 1.00E+-01 1.5 " t''-'"Ptl 

5047398 RICHRC5013 
SOIL#! 

G4GWL1AF BETA 3.71E+01 •· 8.5E+OO pCilg 100% 
.. 

4.19E+OO 1.00E+01 

SOIL#I DUP 

STL Richland RER2 - Replicate Error Rado = (S-D)llsqr1(1q(ff'\Js)+sq(TP\ld))I as deftned by terr BOA. 

ll>!STLRchSaSum 
J Quai - '.\u Ui< q11aiiiier Ha hen a•gned Mid tlle r~ 1' 11e1o...,· t~& Keportin& Limit. RL {CRDL} er Repcrt Vslae is Esdmlnll. 

mai'i2 V4."12 ~T 
Li Qual. Analyud fnr, but the result is la! than tbe Mdc6t.darrotat U11cert or 1•mma sn.n software did not ldmtify the audillt. 
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Report No. : 28531 

Client kt 
Batch Work Order Parameter 

5047398 RICHRC5013 

SOIL #1 DUP 

G4GVVL 1AH BETA 

SOIL #2 
G4GW M1 AF E!Ef A 

5-047401 RICHRC500B 

SOIL #1 
G4GWL 1 AD STRONTIUM 

SOiL #2 

G4GWM1A STRONTIUM 

SOIL#2 DUP 
G4GWM1AK STRONTIUM 

No. of Results: 30 

Sample Results Summary 

STL Richland 
Ordered by Method, Batch No., Client Sample ID. 

Result+- Uncertainty ( 2S} Qual Unlle 

2.34E+Q1 +- 5.1E+QO pCilg 

3.24E<-01 +- 8.1E+OO pCilg 

7.17E-02 +- 9.2E-02 u pCllg 

5.39E-02 +- 8.4E-02 u pCilg 

2.62E-02 +- 8.5E-02 u pCVg 

Yield 

100% 

100% 

78% 

86% 

80% 

RERl ~ R!!!ptic:•te frror Rado'"" (S-D.Y[..ql't(sq(l"PU1)+sq(TPUd))J u denned by ICYf BOA. 

IMlta: 07-Apr~ 

SDG Nd: 28207 

lllDCor 
lllDA CRDL RER2 

4.08E+OO 1.00E+01 2.8 

4.18E+OO 1.00E<-01 

1.95E-01 1.00E+OO 

1.82E-01 1.00E+OO 

1.94E-01 1.00E+OO 0.5 

Sll. Rfchfar.d 

rptSTLRel\SaSum 
marv2 V4.12 A97 

lJ Qu•I • An•lyzed for, but t•ir ra•lt is tas th•• tbe MdcfMda!Total Uacert or pmma sc1n software llkl 110t ideatiry the nudkle. 
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QC Results Summary IY..W. 07-Apr--06 

STL Richland 
Ordered by Method, Batch No, QC Type 

Report No. : 28531 SOG No.: 282.07 

Balch 
Work Order Parameter Result +- Uncertainty ( ls) Qual Units Yield Roco¥wy Blos lllDClllDA 

RICHRC5010 
5047394 BLANK QC 

G4J4H1AA PU-238 -2.07E-03 +- 2.9E-03 u pCilg 68% 2.93E-02 

PU239/40 -3.10E-03 +- 3.6E-03 u pCi/g 68% 3.26E-02 

5047394 LCS 

G4J41-\1AC PU239140 4.45E-01 +-1.0E-01 J pCi/g 87% 97% 0.0 1.06E-02 

RICHRC5D17 
504 7399 BLANK QC 

G4J4P1.4.A CS-137 8.75E-03 +-9.7E-02 u pCi/g 1.SJE-01 

K-40 -2.77E+OO +- 3.0E+OO u pCi/g 6.48E+OO 

RA-226 2.23E-01 +- 2.BE-01 u pCi/g 5.46E-01 

TH-232 -2.00E-01 +- 5.4E-01 u pCilg 9.34E-01 

U-238DHP 3.32E-01 +- 1.5E+OO u pCi/g 2.62E+OO 

5047'.'l99 LCS 

G4J4P1AC CS-137 7.96E+OO +- 1.1 E+OO pCi!g 2.13E-01 

RICHRC5013 
5047395 BLA.NK QC 

G4J4K1AA ALPHA 3.51E-01 +-1.0E+OO u pCVg 100% 2.39E+OO 

5047395 LCS 

G4J4K1AC ALPHA 8.55E+01 +- 2.0E+01 pCVg 100% 94% -0.1 2.SBE+OC 

RICHRC5013 
5047398 BLANK QC 

G4J4M1AA BETA 1.59E+OO +- 1.7E+OO u pCVg 100% 3.65E+OO 

5047.3913 LCS 

G4J4M1AC BETA 6.12E+01 +-1.0E+01 ?<'._Vg 100% 92% -0.1 3.51E+OO 

RICHRCSOOI 
5047401 BUNK QC 

G4Jl<W1AA, STRONTIUM 2.72E-02 +- 7.5E-02 u pCi/g 89% 1.70E-01 

5047•01 lCS 
G4J4W1AC STRONTIUM 2.52E+OO +- 7.2E-01 pCi/g 91% 94% -0.1 1.69E-01 

No. of Re15ulhi; 15 

Bias - ( Re!iult/E:r.pected}-1 u defined by ANSI N\J.JO. STL Richland 

rptSTLRcliQcSum 
merv \14.12 NJ7 

J Quat - ~o Uj< quaUner hall been •Waminl ud the rault 11 ltdew the Reportiq Limit. RL (CRDL) ar ~rt Value is Estimated. 
ti Quill - Analyzed for, but the rea11lt Is las ttiaa tlle Md~darrata1 Uotert IM' pmm1 IUD softwarl! dld not\4eotity the nudide. 



FORMI 

SAMPLE RES UL TS 
Date: 07 Aµ1 05 

Lab Name: STL Richland 

Lot-Sample No.: J5B150358-1 

Client Sample Ill: SOIL #1 

SDG: 28207 

Report No. : 28531 

COCNo.: 

Collection Date: 1213012004 

Received Date: 2/1412005 12:10:00 PM 

Matrix: SOIL 

Ordered by Client Sample ID, Batch No. 

Batch~ 50473!:14 

f'V.236 

PU239140 

Count 
Qua.I Errw ( l g) 

RICHl~C5010 

·"4.10E-03 U 

Z.04E-OZ U 

8.2E-03 

4.1E-02 

TOI.ill MDCt MDA, RpC Unit~ Yield llstlMDC, 
Uaeert( :2 s) +t;J'cn ' • ., U CRDL(RLJ Rst/'fotUcut 

Work Order: G4GWLIAC Report 11810: 9G4GWL10 

8.2E-ll3 9'.SOE-02 pc119 83% -0.04 

2.13E-02 1.18E+OO -1. 

4,1E-02 5.54E-02 pCilg 83% 0.37' 

1.07E+OO 1. 

Analysis, 
Prep Date 

3122/05 10:55 a 

3122/05 10:55 a 

Batch: 504 7395 RICHRC5013 Wolk Order: G4GWL IAE Report DB ID: EIG4GWL 10 

ALPHA 7. f4E+of 5.3E+OO 5.8E+OO B.20E+OO pC~g 100% (1.8,' 3117m5 04:34 P 

llatcil: 504 73'!l8 

BETA 
RICHRC5013 

3.71E+o1 4.5E+OO 

2.44E+OO 1.00E+01 (4.) 

Wolk Order: G4GWL IAF Report llB ID: EIG4GWL10 

8.5E+OO 4.19E+OO pCVg 100% (B.8) 3/17m5 06:36 P 

1.94E•OO 1.00E+01 (8. 7) 
------·-----·--·-------·-·--·--·-·-----·-----------------·--"------~-·---

,, ___ , _________ 
Batch: 5047399 

CS-137 

K-40 

RA-226 

TH-232 

U-23SDHP 

STL Richland 

'J)ISTLRchSamplo 
V4.12 A97 

RICHRC5017 

·5.01E·02 u 1.SE-01 

l.41E+OO 4.0E+OO 

1.211E+OO u 4. 7E-01 

f.llE+OO u 8.5E-01 

Z.13E+OO u 2.2E+OO 

Wolk Order. G4GWL 1AA 

1.5E-01 2.61E-01 pCVg 

Report DB ID: EIG4GWL 1 o 

-0.19 

1.31E-01 3.16E-01 -0.61' 

4.0E+OO 2.79E+OO pCilg (2.3) 

1.41E•OO (3.2) 

4.7E-01 8.35E-01 pCi/g (1.5/ 

4.16E-01 (5.4) 

8.5E-01 1.B4E +00 pCilg (1.) 

B.21E-01 (3.9; 

2.2E•OO 4.00E+OO pCilg 0.73 
2.01E+OO 12.7) 

313105 06:35 a 

313/05 06:35a 

313/05 06:35 a 

313105 06:35 a 

313105 06:35 a 

MDCIMDA,Lc. Oet•ctlon, Decision Level based on instrument background or blank, adjustltd b~ the sample EtHc•ncy, Yiekl, and Volume. 
J Quat .. No UJ< qualifier has beet'I aa:1lgned and the result is below th• ReportinQ Limit, RL (CRDL) or Report Value I• Estimated. 
ll Qunl • .Analyzed for, but the resut11a lea• than the Mdc/MdalTotal Uncert or gamm4 sean isottware dtd not Identify the nud.icle. 

Total S. 
Sitt 

Aliquoi 
Siu 

0.402 

G 

0.402 

G 
-. 

0.05 

G 

02002 

G 
---- -·----- _,, ___ --

2tO 

g 

24.0 

g 

24.0 

g 

24.11 

g 

24.11 

g 

Pri1n1u'J 
Dt!llecto[" 

ALP41 

ALP41 

GPC10A 

GPC26D 

GER6$1 

GER6$1 

GER6$1 

GER6$1 

GER6$1 



FORMI 

SAMPLE RES UL TS 
Date: 07-Apr-05 

Lab Name: STL Richland 

Lot-Sample Nit: J5B150J58·1 

Client Sample ID: SOIL #1 

SDG: 26207 

Report No. : 265'.i 1 

COCNo.: 

Collection Date: 12/30/2004 

Received Date: 2114/200512:10:00 PM 

Matrix: SOIL 

Ordered by Client Sample ID, Batch No. 

P:uUleter 

Batch: 5047401 

~;TRCJNTIUM 

Res lilt Cowo 
Qn.al l:rror ( l s) 

RICHRC50oti 

7.11U2 U 9.0E-02 

Toial MDqMD,., Rpl Unit, Yldd RsllMDC, 

Uoc:ert( 2 '' Aictloa Ll:l' Le CRDL(RLJ RstrfotLairl 

Work Order: G4GWL 1AD Report DB ID: 004GWl10 

9.2E-ll2 1.95E-01 pCVg 78% 0.37 

9.05E-02 1.00E+OO (1.6) 

tlnaJysJs, 
l'rep Diile 

3111/1)5 07:07 p 

No. of Reeuh.s: 11) Commerrt.I: 

sn. Richland 

rptSn.RchSmnpl• 
V4.12 "97 

MDCIMDA,Lc. Detection, Decision Level haed on instroment background or ba.nk. acijU'lted by the aamlf• Efnciency, Yield, and Volume. 
J QLlal .. No U!< qu111llfler h•s been &Bfligned and the result Is below the Reporting Limit, RL (CRDL.) er Re~ Value hs Estimated. 
U Qual ·Analyzed for, but the result 111. less than the MdclMCl•(Total Uncert or garnma scan software did not ld111ntlfy the nucllde. 

Total S• 
Size 

.. II quot 
Size 

5.0 
G 

Primary 
Detoctor. 

GPC31C 



FORM I 

SAMPLE RESULTS 
Date: Ol-Apr-05 

Lab Name: STL Richland 

Lot-Sample No.: J5B150358-2 

Client Sample ID: SOIL #2 

SDG: 28207 

Report No. : 28531 

COC No.: 

Collection Date: 1213012004 

Received Date: 2/141200512:10:00 PM 

Matrl•.: SOIL 

Ordered by Client Sample ID, Balch No. 

Batch: 5047394 

PU-238 

PU23Qf40 

Batch: 5047395 

ALPHA --
Batch: 5047398 

BETA 

Result C<>u.1 
Qual l:rror ( 2 s) 

RlCHRC5010 

O.OOE+ao U 

2.0~2 u 

RICHRC5013 

3.IOE+oa U 

RICHRC5013 

3.HE+01 

0.0E+OO 

3.BE-02 

3.0E+C>O 

4.2E+-OO 

T°"l MDCfMDA, R .. Unit, Yield Rst!MDC, 
Untertl 2 11) Action Le" Le CRDl.(RL) Rst/TutUcer! 

Work Order: G4GWM1AC Report IJB It>: 9G4GWM10 

3.2E--02 3.54E.-02 pCi/g 84% 0. 

1.18Eie00 0. 

3.8E-<J2 7 .36E-02 pCi/g 84% 0.28 

1.92E-02 1.07E+OO (1.1) 

War1c Order: G4GWM1AE Report OB ID: 9G4GWM10 

3.1E+OO 4.44E+OO pCi/g 100% 0.81 

1.59E+OO 1.00E+01 (2.3) 

Analysis, 
Pnp Date 

3122105 10:55 a 

3/2210510:55 a 

3/17105 04:<14 p 

Total Sa 
si.e 

0.6009 
G 

0.60)9 

G 

O.O!il3 

G 

PriDUlrJ 
lleloctor 

ALP47 

ALP47 

GPC108 

------------·-----··--·-· -·--··---
War1c Order: G4GWM1AF Report OB ID: 9G4GWM10 

6.1E+OO 4.16E+OO pCi/g 100% (7.8} 

1.93E+OO 1.00E+01 (10.~! 

311 ?~JS 06:36 p 0.2 

G 

GPC27D 

·-·---------- ---·------------··-- ·-------------- ··--·----- .. -. - -----------··--·-·----·--------- -······-· ------ -

Batch: 5047309 

CS-137 

K-4CI 

RA-Z:~6 

TH-Zl2 

U-238DHP 

STL Rlc-...hland 

rptSTLRcohSample 
V4.12 A97 

RICHRC5017 War1c Order: 134GWM1AA Report DB ID: 9G4GWM10 

7.11E-42 u 5.BE--02 5.BE-02 1.13E--01 pCi/g 0.63 313/05 08:22 a 
5.B2E-02 3.16E-01 (2.4) 

2.17E+o1 4.0E+OO 4.0E+OO 1.34E+OO pCi/g (16.:i.1 313/05 08:22 a 
6.74E-01 (10.9) 

ll.28E-4f u 2.3E-01 2.3E-01 3.06E-01 pCi/g (1.7) 3/3/05 08:22 a 

1.53E-01 (4.6) 

7.5211!-0f 4.6E-01 4.6E-01 4.63E-01 pCl/g (1.B) 313/05 08:22 a 

2.32E-01 (3.3) 

9.3311!-61 u 9. 7E--01 9.7E-01 1.77E+OO pCilg 0.53 313/05 08:22 a 
8.87E·01 (1.9) 

MDCIMDA,Lc - Detecl:lon, Deciision Level t-ned on Instrument background or blank, adjusted by the aamgle Erhciency, Ylald, and Volume. 
J Qual - No Uj< qu.5ifie.r has been a1slgned 11nd lhe rasul1 la below the Reporting Llrnft, RL (CRDL) or Report Value ls Estimated. 
u Qual. Anatyzed tor, but the result l'l le&s then the MdcJMdalTotll Uncert or gamma •can software did not ldantilfy the rucilde. 

51.5 GER1:t$1 

g 

51.!i GER1:!$1 

g 

51.!io GER1:!$1 

g 

51.5, GER12$1 

g 

51.5 GER1:!$1 

g 



Lab Name: STL Richland 

Lot .. sample No.: J58150358·2 

Client Sample ID: SOIL #2 

R..Wt Couat 
Par111neter Qual Errur- ( 1 a) 

Batch: 5047401 

STRONTIUM 

No. of Re .... lts: 1 O 

RICHRC5006 

5.#E·OZ U 

c:omments: 

8.3E-02 

Total 

Um:ert( 2 1J 

FORM I 

SAMPLE RE SUL TS 

SDG: 28207 

Report No. : 265": 1 

COC No.: 

MDC[MDA, Rpl U.it, Yield Rn/MDC, 
A<llou LeT Le CRDL(RL] l:MITotUcer< 

Woll! Or-: G4GWl\l1AP Rapor1 OB ID: 9G4GWM10 

8.4E-IJ2 1.82E-01 pCl/g 86% 0.3 

B.44E-02 1.00E+OO (1.3) 

Date: 07-1\pr-1)5 

Collection Date: 12/3012004 

Received Date: 211412005 12:10:00 PM 

Matrix: SOIL 

Ordered by Cliant 5amph:1 10, Be~.;... 

.4.nalysis, 
Prep Datto 

311 Ml5 07:07 p 

Total Sa Allqu.IM. Prlnw-y 
Size Siu Delet.:ltir 

5.01 

G 

GPC.310 

STL Richland 

rptSnRchSamp)e 
V4.12 AS7 

MDClllDA,LC ·Detection, Decision Level based on instrument background« bla111c, .adiusted by th• sarrv-le Effl~lenriy, Yield, aod Voluma. 
J Qual - No U!< qu•lffier has been aaslgned and the result la below the Reponing Umlt, RL (CRDLJ or Repon VallJe hi Estlm•ed· 
lJ Qual • Analyzed for, but the r .. ult iB lea• than the MdcJMdal1'otel uncart ot gamma scan software did not identify the puclide. 



Lab Name: STL Richland 

Lot-Sample No.: J58150358-1 

CUant Sample ID: SOIL #1 DUP 

C'A>UDI 

FORM II 

DUPLICATE RESULTS 

SOG: 28207 

Report No. : 28531 

COC No.: 

Total MDC I MDI\, Rp1 UfJlt, R.st/MDC, ResuU, 
Orig11$1 Qud Error ( 2 s) U:ucert( 2 1) Acdan U" CaJ>L yj,~ld Rslff'Dlllcert 

Batch: 5047394 

PU-2J8 

PU239140 

Bolch: 5047398 

BETA 

No. of Rnutts: :E; 

RICHRCSC,10 

-4.1'9E-03 

-4.10E-03 

·4.79E-03 
2.04E..02 

RICHRC5013 

2.34E+01 

3.71E+01 

Comments: 

u 
u 
u 
u 

Worl< Otdor: 

9.6E-03 9.6E-03 

RER2 0.1 

9.6E..03 9.6E-03 

RER2 1.2 

G4GWL1AG Rapor1t OB ID: G>IGWL 1GR 

1.15E-01 pCi/g 71% ·0.04 

1.18E+DO 

1.15E-01 pCilg 

1.07E+OO 

71o/o 

-1. 

-0.04 

-1. 

Wortc Order: G4GWL 1AH Report DB ID: G4GWL 1HR 

3.6E.00 5.1E+Otl 4.08E+OO pCUg 100% (5.7) 

RER2 2.8 1.00E+01 (9.~) 

REA.l ~Replicate Error R..tlo ""(S..D)l(aqrt(sq(fPlbJ)+SQ(TPUd))) as de(ined by ICPT BOA. 

Date: 07·Apr OS 

Collection Date: 12/30/2004 

Received Date: 211412005 12:10:00 PM 

Matrix: 

Anal~ .... 
Prep Dale 

SOIL 

TotaJ Sa 
Sbe 

Orig S~1 DB ID: 9G4GWL 10 

3/2211l5 10:55 a 

Orig Sa DB ID: 91l•GWL 10 

3/17~l5 06:36 p 

AJiqUDI 
Size 

0.4067 

G 

0.4067 
G 

0.2007 

G 

ALP43 

ALP43 

GPC27A 

STL Richland 

rp1STLRchDupV4.1 
2 A!l7 

MOC:l,..IDA.,l,c. Detmklnf Dtthi;ioo Level based op in:11.r11mein baiekground or b111nk, adjusled by t~e &ample Effieiuu:y, Yldd, •nd Volume. 

U Qua I~ A11•fylll!d (or, but the res.ult ii leas than tbe MdrlMdarrot•I U11ttrl or 11:amma. .i1r•n wft .. 11re did not ldf:'ntlfy the nudide. 



FORM 11 
Date: 07-Apr-05 

DUPLICATE RESlJL TS 

Lab Name: STL Richland SDG: 28207 Collection Date: 12130/2004 

Lot-Sample No.: J5B150358·2 

Client Sample ID: SOIL #2 DUP 

Report No. : 28!531 

COC No.: 

Received Date: 2/14/2005 12: 10:00 PM 

,..,_.,., 
Batch: 5047395 

ALPHA 

.Result, 
Ori& Rst 

RICHRC~i013 

7.62E+OO 

3.BOE+OO 

Qml 

J 

u 

c ... " 
Error ( 1 s] 

Total 
Unccrt( 2 s) 

MDCIMIJA, Rpt Unit, 
A<tkla Le• CRJJL \'ield 

Jbt/MOC, 
Rs~/TDll:Uc:ert 

Wori< Q<der: G4GWM1AG Report DB ID: G4GWM1GR 

4.2E+OO 4.5E+OO 5.13E<·OO pCi/g '.100% (1.5) 

RER2 1.5 1.00E+OI (3.4) 

Matrix: SOii_ 

Total Sii 
Si.zl'! 

Orig sa oe Ill: 9G4GWM10 

3117/05 04:34 p 

Aliquot 
Silt· 

PrlBUU'}' 

DelKtcn· 

0.0505 GPC10C 

G 
.. ----- ·-----· ----·--·-·-·--- ·-- ------~ - ··----- -----··---··-·-···---"-·--·"-·---·-··--·---·-·---------~·------------·----··---·-·----~-------·-. 

Bat~h~ 5047399 RICHRCS017 Workonlar: G4GWlll1AH Report DB ID: G4GWM1HR Orig sa OB m: 9G4GWM10 

CS-137 1.24E-01 u 6.BE-02 6.BE-02 1.33E-01 pCi/g O.il3 313/05 10:11 • 49.1 

7.11E-02 u RER2 1.2 3.16E-01 (3.7) g 

K-40 2.22E+0·1 4.2E+OO •l.2E+OO 1.66E<·OO pCllg (13.4) 3/3/05 10:11 a 49.1 

.... 2.17E+0·1 RER2 0.2 (10.6) g 
RA-226 5. 75E·01 u 1.9E·01 1.9E-01 3.17E-01 pCilg (1.8) 3/310510:11 a 49.1 

5.28E-01 u RER2 0.3 (6.1) g 
-.....~2.32 B.53E·01 4.7E-01 4.7E-01 4.8BE-01 pCl/g (U) 313105 10:11 a 49.1 

7.52E·01 RER2 0.3 (3.6) g 

U-239[11o1P 7.58E-01 u 1.1E+OO 1.1E+OO 1.97E+OO pCilg 0.39 3/3/0510:11 a 49.1 

9.33E·O'I u RER2 0.2 (1.4) g ------ ------·--· --------··----~--------------- -·--·-----··· ·-----· --·---·------·-"·----- " ----- ----.. ----·--------

Balch: Sil47401 

STRONTIUM 

No. of Re11ults: 7 

RICHRl55006 

2.62E-02 

5.39E-02 

Commenta: 

LI 

LI 

Wort On:ter: G4GWM1AK Report DB ID: G4GWM1KR 

6.4E-02 8.5E-02 1.94E-01 pCi/g 60% 0.13 

RER2 0.5 1.00E+OO 0.62 

RERl · Re111icate F .. :r-r1tr Ratio""' (S-D),l(•qrt(sq(f Pllt)+sq(TPUd))J l!i definnl by ICl'T BOA. 

Orta Sa DB ~D! 9G4CIWM10 

31\1.~5 07:1)8 p 

STL Richland 

rplSTL.RohDupV4.1 
2 A97 

MDqMDA.Lc. DetecUon, Declslo" Le\'tl based o• io1tru111mi backan>uhd or bl111k. 11djusted by die 11ample Efficient)', Yield, aod Vol11ml'. 
J Qual. No UI< qualifier bas bffn 1s&i11ned and the result ls below lhe Hepo.r1ln1 Limll, RL (CRDL) or Repart Va)ue is Esdml(f'd.. 
U Qual -Analy;ted for, but the result iN less than 111e MdC"~d111ITobil lJ1u:ert ur il:•rrima S<"•D software did not Identify the n•clide. 

5.01 

G 

GER12li1 

GER12$1 

GER12$1 

GER121i1 

GER12$1 

-----·--·-----.... _ -

GPC32A 



FORM II 

BLANK RESULTS 

SDG: 

Date: 07-Aµr -05 

28207 Lab Name: STL Richland 

Matrix: SOIL Report No. : 28531 

Coun1 T11tal MllCiMDA Rpt IUnil, RstfMOC, Analysis, Total S1:11 Allqu<1l Primi4ry 

Par~-er H,.ult Q•..t Errot ( 2 s) Uocert( z s) CHOI, Yi.1d Rll/Tutl'oi:1:rt Prep Dale Siz~! Size Det~tor 

Batc;h: 504l394 RIGHRC5010 Work Order~ G4J4H'IAA Report DB ID: G4J4H1AB 

PU-2Jll ·.2.07E·03 u 2.9E-O:J 2.9E-03 2.0CIE-02 pCl/g 6Ho/o -0.07 3/22/05 10:51> a 2.0 Alf'125 

7.S:!E-03 1.18E+OO -(1.41 G 

PU239/40 ·3. 10E-03 u 3.6E-O:l 3.6E·-03 3.26E-02 pCl/g 611% -0. 1 3/22/05 10:511 a 2.0 ALP125 

9.31E-03 1 .07E-+OO -(1.71 G 

---------·----------------------·- __ ,, _________ --------- -------·--- ---------------.. -... ----- - " ___ ., -·-·-···---··- -------- ____ ,, __ - - -- - - ---·------- -

Batch: 5047399 RIGHRC5017 wortc orcw: G4J4P1AA Repa<I DB ID: G4J4P1AB 

CS-137 8.75E-03 u 9.7E-02 9.7E-02 1 .S:IE-01 pCl/g 0.05 3/3/05 08:22 a 
9.211E-02 3.16E--01 0.18 

K-40 ·2.77E+OO u 3.0E+OO J,OE+OO 6.48E+OO pCi/g .{).43 3/3/05 06:22 a 
<n 3.25E+OO -(1.91 

RA·226 2.23E-01 u 2.SE-01 2.SE-01 5.46E.{)1 pCi/g 0.41 3/3/05 08:22 a 
2.74E-01 (1.6} 

TH-~~32 ·2.0SE-01 u 5.4E-OI 5.4E--01 Q.34E-01 pCi/g ..0.22 3/3/05 08:22 • 

4.69E.01 -0.78 

IJ.236DHP 3.32E--01 u 1.5E+OO 1.5E+OO 2.62E+OO pCi/g 0. 13 3/3/0fi 08:22 a 
1.31E+OO 0.45 

~-·-------- ~·------· ----------·-- ----- ·- ----------··-.. ·-- ----~-------~--~------·------·-

Batc;h: 504 7395 

ALPHA 

Batch: 5047396 

BETA 

Batc;h: 5047401 

STL Ridlland 

rptSTLRchBlank 
V4.12 A97 

RICHf!C5013 

3.51E·01 u 

RICHRC5013 

1.59E+OO U 

RICHRC5006 

1.0E+OO 

1.7E+OO 

Work Order, G4J4K1AA Report DB ID: G4J4K1AB 

1.0E+OO 2.39E+OO pCi/g 100% 0.15 

9.30E-01 1.00E+01 0.69 

Wo'1< Order, G4J4M1AA R-rt DB ID: G4J4M1AB 

1.7E·>OO 3.65E+OO pCilg 

1.69E+OO 1.00E+01 

100% 0.44 

(1.8) 

Work Ordlr: G4J4W1AA Report DB ID: G4J4W1AB 

3/17105 04:34 p 

3/17/05 0,6:36 p 

MDCIMDA.Lc - o.tectlon, Dedston Lavel balled on lnttrument background or blank, acljut.ted by the sample Etflclenc:y, Yleld, and Volume. 
U Q111l -An1lyzed for, bat the result 11 less tl1111 th• Mdt/~ldaffot1l Un~rrt ar 1•ni.rn1 stall saftwart did n•t identify lhr nudide. 

25.0 GER6$"1 

g 

25.0 GER6$1 

g 

25.0 GER6$'1 

g 

250 <3ER6$1 

g 

2>0 GER6S1 

g 

---·-·----·-'"'- ··------------

• 0.05 

G 

0.2 

G 

GPC10E 

GPC2M 



FORM II 

BLANK RESULTS 

SDG: 2'1207 Lab Name: STL Richland 

Matrix: SOIL Repor1 No. : 2!1531 

Cowd Tora.I MDC MDA Rpl Unit, RM/MDC, Ana9y.WS, 

Parameter R.,ull Qnol F.rrlll' ~ 1 1) Ur.cert{ 2 iii CRfJL Yldd lbt/Totlkert Prep Date 

STRONTIUM V2E-02 u 7.5E-0:2 7.SE--02 1.?0E-01 pCi/g 8~•% 0.16 3111/05 07:0!1 p 

7.91E-02 1.00E+OO 0.73 

----- ------·-·------
Ne. of Results: 10 

-°' 

STL Richland 

rptSnRchBlank 
V4.12 A97 

MOCIMDA,.Lc;. O.lacUoo, Decision Level based on Instrument background or blank, adjusted by the sample Efflt:iency, Yield, and Volume. 
U Q••l -Analyud for, but lht result ls le&s fha11 the Mlk!Mdaf'l'otal Uncert or r.-mma scan 10ftware ditl 1101 idnUl(y the 111udlde. 

Tutul Sa 
s1n. 

Date: 07-Apr-05 

Allquul Pri1nar)' 

Sitt Detector 

s.o GPC32EI 

G 



FORM II 

LCS RESULTS 

Dale: Ol-Apr·O~ 

Lab Name: STL Richland 

Matrix: SOIL 

Resalt Colllll 

Batch: 5047394 

PU239140 

RICHRC5<l10 

4.46E-01 

Qual Eirror ( 2 S) 

11.3E·02 

Total Report 
U0<ml l 1) MDCIMo,; Unit 

1.0E-01 LOBE-02 pCi/g 

SDG: 28207 

Report No.: 28531 

Expected Recovery, Au~ysis, 

Prep D11te-Yield EJIH!Cted Uncr:rt Bias 

Report Dll ID: G4J4H1CS 

61% 4.60E-01 9.BE-03 

Rec Limits: 70 1:!0 

91'% 

0.0 

3122Xl5 10:56 a 

"iiiiCi;:-504 7399-- - "RicHIC50i7 ____ . ·-- --· ·--w.;ri< o;:dor: . G4J4P1AC____ ---R;.;;rt Dll ID:- "G4J4Pics --- ---·-··---·- - -

CS-137 7.98E.OO 1.1E+OO 1.1E+OO 2.13E-01 pCiJg 313/05 10:12 a 

Rec Umlts: 70 no 
Batcl;:-5047395 ---RiCHRC50~-- ·-- - --- --- wOrit o;<ter: .. G4J4K 1 Ac°" - ----- ReportDP 10:-G4"J4i<ics ______ - . - -- ·- ····----- ---- -

ALPHA 8.55E+-01 8.4E+OO 2.0E+01 :~.68E+OO pCi/g 100% 9.14E+01 2.7E+oO 94% 3117105 04:34 p 

Rec Limits: 70 1 :lO -0.1 

-88.Ch:5047a98 ___ RICHRC00-13 ___ --------- wortOrder: G4.J4M1AC - ·--R;por1oaiD~ G.iJ4M1CS ________ -- ---·---------

BETA 6.12E+01 5.1E+OO 1.0E+01 3.51E+OO pCVg 100% 6.65E+01 1.3E+GO 9~% 3117105 06:36 p 

Rec Limits: 70 no -0.1 

!!al-;,,.: 5047401 ____ RlCHRC~------···- ----Wo111_0rd_e;: G4J4W1AC ··--- __ Re_pol_t_D_B_ID_:_G4J_4w1cs --·-· -·----- ··-------
STRONTIUM 2.52E+OO 2.2E-01 7.2E-01 1.69E-01 pCi/g 91% 2.68E+OO 3.2E-02 94% 3111/05 07:08 p 

Rec Umla: 20 115 --0.1 
-----·- ·- -·---~.------- .. --------·---···- ·---·------- ·--·- ------------·--.,-----··--- --------·-·---·----- ---------- _,, ___ ,, -·--·-------

No. of Results: 5 Comment•: 

STL Richland 

rptSTLRchLco 
V4.12 /1Jl7 

Blas - (Re111ltl&.-pected)-I as ditRnf'd by Al\'SI Nt3 .. 30. 

2.0 

G 

25.0 

g 

0.05 

G 

0.2 

G 

5.0 

G 

Pritnar)' 
J[)e(ector 

ALPK<O 

GER6$1 

·-·---·-

GPC10D 

··-----

GPC28D 

-----

GPC32C 

•""·-·--·-
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