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 Leaders in Environmental Teszing 1

STL Rkchiand
2800 George Washington Way
Richiand, WA 99354

CERTIFICATE OF ANALYSIS Tel: 509 375 3131 Fax 509 375 5590

W SH-iNC.com

April 72005

Santa Monica, CA 904

Atrention:
Priyect :
Sample Type : Soil (2)
Lot Number : I5B150358
SG Number : 28207
CASE NARRATIVE
i, Introduction

“Um February 14, 2003, two soil samples were received at the STL Richland (STLR) laboratory for
radiocherical analysis. Upon receipt, the samples were assigned STLR identification numbers as
described on the cover page of the Analytical Data Package. The sarmples were assigned to Lot Number
J3Bi50358.

H. Sample Receipt
The samples were received in good condition and no anomalies were noted wpon receipt.
il Analytical Results/Methodology

The analytical results for this report are precented by client and laboratory sample I’s. Each set of data
includes sample identifieation infarmation; analytical results and the appropriate assaciated statistical
uncertainties.

The analyses requested were:

Alpha Spectroscopy

Plutonium-238, 2394 by method RICHRC5010
Gamma Spectroscopy

Gamma by methed RICH-RC-5017

Gas Proportional Counting

Gross Alpha by method RICH-RC-3020

Gross Beta by method RICH-RC-5020

Toral Strontzum by method RICH-RC-5006

Severn Trent Laboratories. inc.



Denise
Highlight


15B150358
April 7. 2005

IV, Quality Control

The analytical result for each analysis performed includes a minimum of one laeratory control sample

{LUS), one methed blank, one sample dupiicate analysis, isotopic tracer in each samiple in applicabie

methods and matrix spike/matrix in a‘pphcable methods. Any exceptions have been noted in thx
“Comments” section.

V. Comments
Alpha Spectroscopy

Plutonium-238, 239/40 by me: STL RICHRCS010

4 1

All QC and samplc parameters were within established control limits,

Gamma Spectroscopy

Gamma Spectroscopy by method SLT RICHRCIG17 (RPA 901.15
The achieved MDA for sample Soil #1 was slightly elevated (0.26) due ¢ the sample size analyzed.
Except as noted, all QC and sample parsmeters wese within csizblished contro! Hmits,

Gas Proportional Counting

Giross by method STL RICHRCS5020
All QC and sample parameters were within esiablished controd limiis.

Gross Beta by method STL RICHRCS5020
All QC and sample parameters were within established control lymits.

Total Strontium by method STL. RICHRCS5006
Al QC and sample parameters were within established control limits,

| ceriify that this Certificate of Analysis is in compliance with the SOW, both technically and for
compieteness, for other than the conditions detailed above. The Laboratory Manager or a designee, as
verified by the following signature has authorized releasc of the data contained in this hard copy data
package.

Reviewed and approved:

Project Manager



Drinking Water Method Cross References

DRINKING WATER ASTM METHOD CﬁOSS REFERENCES

Referenced Method isotope(s} STL Richiand's SOP number
EFA S0 1Cs-134, 1131 RICH-RE-5017

EPA 900.0 Alpha & Bela RICH-RC-5014

EPA 902.14 Ra-226 RICH-RC-5005

EPA 504.5 Ra-228 RICH-RC-5005

EPA 905.0 Sr89/aq RICHRC.5006

ASTM D2480 Total Radium RICH-RC.5027

Standard Mathad 7500-UJ-C & ASTM D5174  {Uimanium RICH-RC-5058

'EPA G06.0 Trtium RICHRC-5007

NOTE:
IThe Gross Alpha LCS is prepared with Am-241 (unleas ttharwise specified in the case namathe}
The Gross Beta LCS i preparad with Sr/Y-80 {unjels etherwise specified in the case namative)

Uncertainty Estimation -

STL Richland has adopted the intemationaily accepted approach to estimating uncertainties
described in “NIST Technical Note 1297, 1994 Edition”. The approach, "Law of Propagation of Errors”,
nvalves the wdenhtication of aii variabies in an analytical method which are used 1o derive a resuir. These
variabies are related to the analytical result {R) by some functional relationship, R = conatants * f{x.y.z,..).
The compenents {x,y,2} are svelusted to determine their contribution to the overall method uncertainty.
The individual component uncertainties (u;) are then combined using a statistical model that provides the
most probable overall uncertainty value. All component ymcertainties are categorized as type A, evaluated
by staristical methods, or type B, evaluated by other means. Uncertainties not included in the components,
such as sample homogeneity, are combined with the component uncertainty as the square root of the sum-
of-the-squares of ihe individual uncertainties. The uncertainty associated with the derived result is the
combined uacertainty (u.) maltiplied by the coverage factor (1,2, or 3).

When three or more sample replicates are used to derive the analytical result, the type A
uncertainty is the standard deviation of the mean value {S/vn), where S is the standard deviation of the
derived results. The type B uncertaintieware all other random or non-random components that are noi
included in the standard devistion.

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

STL Richland - 4
ratGeneralinfe v3,72



Report Definitions

. Action Lev An agreed upon activity level used to trigger some action when the final result is greater than or equal to the Action
Level. Often the Action Level is related to the Decision Limit.
Batch The QC preparation batch number that relates labora!.ory samples 1o QC samples that were prepared and analyzed
together.
Bias Defined by the equation {Result/Expected]-{ as defiped by ANSI N1330.
f COC No Chain of Custody Number assigred by the Client or STL Richland.

Count Error (#s}

. Total Uncert {7s}

u, . Combined

Uncertainty.

 {#3), Coverape
. Factar
- CRDL (RL})

Le

Lot-Sample No

: MDCIVMIDA

Primary Detector

Ratio U-134/U-138

Rst/MDC

Rst/TotLicert

Repoit DB Na

- RER

SDG

: Sum Rpt Aipha

Paisson counting statistics of the gross sample count and background, The uncertainty is absolute and in the same
units as the result. For Liquid Scintillation Counting {L5C} the batch blank count is the background.

Al Knowh unierlalittics assuciuied with the preparation and anslysis of the sampile are propagated to give a measure
of the uncertainty associnted with the result, v, the combined uncertainty. The uncertainty is absofute and in the
same units as the result.

The coverage factor defines the width of the conﬁd.mr.e)hﬂ:nra\, 1, 2 or} standard deviations.

Contractual Required Detection Limit as defined in the Client’s Statement Of Work or STL Richland “default™
nominat detection limit. Often referred o the reparting level (RL)

Decision Level based oa instmument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
associated with the sample. The Type | ertor probability is approximately 5%. Le=(1.645 *
Sqrt{2*(BkgmdCnt/Bkgrmd CntMin ¥SCntMin)) * (ConvFct/(Eff*YId*Abn*Vol) * IngrFct). For LSC nwthads the
barch blank is used as a measurs of the basliviound variabitity. Le cannet be caleulated when the background count

18 ZerD.

The number assigned by the LIMS software ta track samples received on the same day for a given client. The
sample number is a sequential number assigned to each sample mn the Lot

Detection Level based on instrurment background or blank, adjusted by the Efficiency, Chemical-Yield, and Volume
with a Type 1 and I1 error probability of approximately 5%. MDC = {4 65 =

Sqrt{{ BkgmdCnt/BkgrndCntMinySCntMin) + 2.71/SCotMin) * (ConvFetEH * Yid * Abn * Vol) * IngrFer). For
LSC mcthods the batch blank 15 used as & measurc of the background vanability,

The instrument identifier associated with the analysis of the sample aliquot.

The U-234 result divided by the U-218 result. The U-224/U-238 ratio for natural uranium in NIST SRM 4321C is
1038

Ratio of the Result to the MDC. A value greater than | may indicate activity above background at a high level of
confidence. Caution should bc used when applying this factor and it should be used in congert with the qualifiers
associaled with the result

Katio of the Result to the Totai Uncertainty. if the uncertainty has a coverage factor of 2 a value greater than 1 may
indicate activity abave background at approximately the 95% level of confidence assuming a two-sided confidence
interval. Caution should be used when applying this fastor and i shouid be used in concert with the qualifiers
associated with the result,

Sample [dantifier used by the rapont sygtemy. The panber &2 baced upen the first Rve digits of the Work Order
Number.

The equation Replicate Error Ratio = (S-D)[sqri( TPUs* + TPUJ")] as defined by ICPT BOA where S is the originai
sample result, D is the result of the duplicate, TPUs is the total uncertainty of the original sample and TPUd is the
toral uncertainty of the duplicate sample.

Sample Delivery Group Mumber assigned by the Client or assigned by STL Richiand upon sample receipt.

The sum of the reported alpha spec resuits for tests derived from the same sample exciwdmg duplicate resuit where

-

- Spec Rst(s) the results are in the same unils.
Work Order The LIMS software assign test specific identifier. i
j Yield The recovery of the tracer added to the sample such as Pu-242 used to race a Pu-239/40 method. ,
A
5

S;l;Lii.i;:ihland
rGenerailnbo v3,72



Sample Results Summary

Date: 07-Apr-06

STL Richland
Ordered by Method, Batch No,, Client Sample 1D,
Report No. ; 28531 5DG No: 28207
Client Id MODC or . .
Baich Woark Order Parametar Rasult +- Uncertaioty { 23} Srat  Unis Yleid MDA CRDOL ‘ RER2
3047394 RICHRCS010
SO #1
G4GWLIAC PU-238 -4 AQEQ3 + 8203 U pClig 3% 9.80E-02 1.18E+00
PLIZ39/40 204502 + 41E-02 U 8 83% 2.54E-02 1.07E+00
S0 #1 DUP
G4GWLTAG PU-238 4. 7903 + 3.8E-D3 u pCilg T1% 1.165E-01 1.18E+00 0.1
PU239/40 4. 79E-03 +- 9.6E-03 u pC'i!g T4% 115601 1.07E+Q0 1.2
SO #2
GAGWM1IA PU-238 Q.00E+Q0 +- 3.2E-02 J pCilg 84%, I54E-02 1BE+D0
PU239/40 2.08E-02 +- 3.8E-02 u pCifg 84% TABE-C2 1.07E+0C
5047399 RICHRCS5017
SOIL #1
GAGWLIAA C5-137 -501E02 + 158401 u pCilg 261E-01 3.16E-01
K=4G S49E-0D +—~ 4.0E+00 pCifg 2.79E+00
RA-226 1.28E+00 + 4.76-01 U pCig 8.356-01
TH-232 186E+00 + B.5E-01 U pCiig 1 .64E+Gl
U-238DHP 2.93E+00 + 2.2E+00 U pClg 4.00E+20
SO #2
GAGWMIAA C3-137 711802 +- 5.8E-02 U pCig 1.43E-01 J.15E-1
K-40 247E+01  + 4.0E+00 pClig 1.34E+00
RA-226 528E-01 + 2.3E0 u plilg 3.068E-1
TH-232 7.52E-01 + 4.6E-01 . pCifg 4 63E-Q1
U-2380HP 9.33E-01 + 8.7E-01 u pCig 1.77E+00
SOIL #2 DUP
GAGWNM1IA  CS5-137 1.24E-01 + B.8E-D2 u pCilg 133601 3.16E-01
K40 2. 22E+01 +- 4.2E+00 pCiig 1.6BE+00
RA-225 5.75E-01 + 1.8E-01 U pCilg 3ATE-
TH-232 8.53E-01 + 4.7E-1 pClg 4. BBE-01
L-238DHP 7.58E-01 +- 1.1E+DQ U pCig 1.97E+00
3047395 RICHRCS013
SOIL #* .
G4GWILT1AE ALPHA 1.14E+01 +- 5.8E+00 pCily 100% G.2CE+30  1.00€+01
SQIL #2
GAGWHIMIAE ALFHA JH80EHD + 3.1E+00 u pli‘g 100% 4.44E+00 1.00E+01
SOIL #2 DUP
GaGWMIA ALPHA 7.H2E+00 + 4.5E+00 J sCig 100%  5.13E+0C 1.00E+01 1.8
5047398 RICHRCS5013
SOIL #1 _
GAGWLIAF BETA I 71E+D1 +- BSEHIO pClig 100% 4 18e+G0 1.00E+01
SOIL #1 DUP
STL Richland RER2 - Replicate Error Ras = (S-D){sqritsq(TFUs}sq(TPUD) as deflined by ICPT BOA.
rptSTLRchSaSum J Quai - No Uj< qualifter has betu asslgned aod the result i below the Reporting Limit, RL {CREL) or Reper? Valuoe (s Esdmated.

mary2 V4,12 AST

6

U Qual - Analyzed for, but the result is les than the MdedMda[Totsl Uncert or gamma scan softwars did oot idestify the auelids.
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Sample Results Summary Date: 07-Apr-0B

STL Richland )
Ordered by Method, Batch No., Client Sample ID.
Report No. : 28531 S0G No' 28207
Ciant id . MOC or _ :
Batch  Work Order Paramator Reauit + Uncertainty { 25) Qual Units Yielkd MDA CRDL RER2
5047398 RICHRCS5012
SOIL #1 DUP _
GAaGWL1AH BETA 2.3EH)T 4+ 51EH0 pCig 100% 4 08E+00 1.00E+01 28
SOIL #2
GAGWMIAF BETA 3.24E+D1 +- B.1E+DO pCilg 100% 4.16E+00 1.00£+01
5047401 RICHRC5008
SOIL #1 A
GAGWLTAD STRONTIUM TATEQ2 +- 9.2E)2 U pCilg 8% 185E-01 1.00E+00
SQiL #¥Z
GAGWMIA  STRONTIUM S3%E-02 + BA4EQ2 U pCilg B6% 1B2E-01 1.00E+00
S0IL #2 DUP 7
GAGWMIAK STRONTIUM 262E02 +- BSE-DZ 1) pCifg B% 1.94E-01 1.00E+00 0.5
MNo. of Resuits: 30 '
$TL Richland RER? - Repficate Error Ratha = (S-DV[sqrt(sofTPUs)+sq(TPUd))| as deflned by ICFT BOA.
rpSTLRehSaSum L Quul - Anglyzed for, but the result is bess than the Mde/MdaTotal Uncert or gamms scan software did mot identily the nuciide.
mary2 V4,12 A97 *

1
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QC Resolts Summary

Date: 07-Apr-06

STL Richiand
Ordered by Method, Batch No, QC Type
Regport No. : 28531 SDG No.: 28207
Ratch -
Work Qrdar Parameter Raault + Uncartainty { 2s; Qual  Units Yield Recovery Bima MDC|NMDA
RICHRCS010
50473594 BLANK QC
GdJAHT1AA PU-238 -2.07E-03 +- 29E-03 u pCi/g 68% 2.93E-02
PU239/40 -3.10E-G3 + 3.6E-03 u pCilg 68% J.26E-02
5047394 LCS
G4J4H1AC PU238/40 445E-01 +- 1 0E-01 J pCig 87% 9T% 0.0 1.06E-02
RICHRCSD17
5047399 BLAMK QC
G4 4R1AA 8137 R.75£-03 +- 9.7E-02 u pCifg 1.83E-01
¥K-40 -2 7TEAQQ + .0E+0Q u pCilg 6.48E+00
RA-228 223501 +- 28EM U pCilg 5A46E-1
TH-232 -2.08E-01 +- 5 4E-01 U plifg 89,34E-01
U-238DHFP 332E-01 + 1.5EH00 U pCilg 2.62E+00
5047309 LB
G4J4AP1AC 5137 TORE+D +- 1.1E400 pCifg 21301
RICHRC 5013
5047395 BLANK OC
G4J4K1AA ALPHA A.51E-01 +-1.0E+0Q u pCifg 100% 2.39E+400
5047395 LCS
G4 JdKiAC ALPHA 8.55E+01 +- 2.0E+01 pClig 100% 94% -0.1 28BE+D0
RICHRCS5013
3047398 BLANK QC )
G4JaM1AA BETA 1.50E+00 +- 1.7E+00 u pCig 100% 3.65E+00
5047398 LCS
G4M4M1AC BETA 6.12E+01 +- 1.0E+01 pC;iIg 100% 02% 0.1 3.51E+00
RICHRCSDOS
5047401 BLANK QC
G4 MW 144 STRONTIUM 272202 + 7.5E-02 u pCilg B9% 1.70E-01
5047401 LCS
G4JAWIAC  STRONTIUM 2.52E+00 +- 7.2E-D01 pCifg 91% 94% 0.1 1.69E-01

No. of Results: 15

1 Lot b,

STL Richland Bias

- {ResulvExpected)=1 as defined by ANSI N13.30.

rptSTLRehQCSUm J Quat - No U< qualifier has been assigned zad the resalt iy belaw the Reporting Limit, RL (CRDL) or an‘rt Value is Estimated.

mary V4,12 AS7

U Qual - Anaiyzed for, but the resnlt is less than the Mdoida[Total Uneert or gamma scan sofrware did not Hentify the wuclide-



FORM |
SAMPLE RESULTS

Date: O7-Apr-04

L.ab Name: STL Richiand 5DG: 28207 Collection Date: 12/30/2004
Lot-Sample No.. J5B150358-1 Report No.: 28531 Received Date:  2/14/2005 12:10:00 PM
Cllent Sammple ID: SOIL #1 COC No. : Matrix: SOlL
Ordered by Client Sample 1D, Batch No.
Resull Count Total MDC{MDA, Rpi Unit, Yield BRs/MDC, Analysis, Total Sa Aliqued Primary
Purameter Qual Errer(28 Uscert( 2 s) ActionLax Le CRDL(RL} Rst/TotUcert Prep Date Size Size Dalector
Batch: 5047354 RICHRCS010 Work Order: G4GWLIAG Report DB ID: BGAGWL10 i
PU-258 -4.10E-03 U 8.2E-03 8.2E-D3 9.80E-02 pCifg 83% H.04 3/22/35 10:56 a 0.402 ALP41
213E-02 1.1BE+00 -1. G
PL23340 2(04E-02 U 4 1E-02 4 1E-02 554E-02 pCifg 83% 0.37 2205 10:55 a 0.402 ALP41
1.07E+00 1. G
Batch: 5047335 RICHRC5013 Work Order: G4GWLIAE Ropart DB ID: BGAGWL10 - i e o
ALPHA 1.14E+01 5.3E+00 58E+00  B.20E+00 pCg 100% {1.6) 37105 04:34 p 0.05 GPC10A
244E+00  {,00E+D1 4} G
Batch: 504?3'98_ RICHRCS5012 Work Order: GAGWLIAF Report DB D: BGAGWL10 T T
BETA 1.71E+07 4.5E+00 B.5E+00 4. 18E+00 pCig 100% (8.8 31705 06:36 p 0.2002 GPC28D
194E+00  1,00E+D1 (8.7) ' G
Batch: 5047355 RICHRC3017 Work Order: G4GWL1AA Report DR ID: SGAGWL1D
C5-137 501E.02 U 1.5E-01 1.5E-01 281E-01 pCig ' 014 3/3/05 0635 a 240 GERG%1
1. 31E-01  3.16E-01 -0.67 g
K~40 0.49E+00 4,0E+00 4.0E+00 2.79E+00 pCi'g (2.3, 33/05 068:35 240 GERG$1
1.41E400 (3.2 o g
RA-226 1.20E+00 U} 4.TE-M 4 7E-01 8.35E-01 pCi@ (1.5 3/3/06 06135 a 240 GERS8%1
_ 4.18E-01 (5.4 ' g
TH-232 1.86E+00 U 8.5E-01 B.5E-01 1.64E+00 pCilg (1} 4U0508:35a 240 GERG%t
8.21E-01 (3.9; g
U-238DHP 2.038+00 U 2.2E+00 2.2E+00 4.00E+00 pClg 073 YI0506:35 2 240 GER6%1
2.01E+00 £2.7; g
8T Richland MDCIMDA,Lc - Detaction, Declsion Level based on inatrumant background or blank, adjusted by the samphe Effickency, Yield, and Volume,
ptSTLRehSample J Qual « No U|< qualifier has bean asalgned and the result s helow the Reporting Limit, Rt (CRDL) or Repart Value is Estimated.

V4.12 Agry

U Qurl - Analyzed for, bul the resull is less than the Mdo/Mda|Total Uncart or gamma scan software did not identify tha nuclide.



FORM I
SAMPLE RESULTS

Date: 07-Apr-05

Lab Name: STL Richiand sDG: 28207 Collection Date:  12/30/2004
Lot-Sampie Nk  J58150358-1 ReporiNo.: 28531 Received Date:  2/14/2005 12:10:00 PM
Client Sample ID; S0IL H COC No. : Matrix: SOIL
QOrdared by Client Sampie 1D, Baich No.
Resul; Couny Total MDCiMDA, Rpt Unit, Yield RsVMDC, Analysls, Total Sn Aliquat Primary
Parameter Qual FError(259) Uncert( 2 s) Action Lev Le CRDI(RL] Rst/TotUcert Prep Date Size Sige Dedector
;;tch _;0;7_';51- o RICHRC 5006 - ‘Work Ordar: G4GWL1AD Report DB iD: 8GAGWL10 .
STRONTIUM 7TATEQ2 U 9.0E-02 9.2E02 1.95E-01 pCly Td% 0.37 31105 07.67 p 50 GPCIC
9.05E-G2  1.00E+0Q {1.6) G
N-o of Ftoaull#: 13 Commants; T

—

[ ]
STL Richland MDC|MDA Lc - Datection, Decision Levet hased on instrument background or blank, adjusted by the nmnle Efficiency, Yleid, and Volume.
rptSTLRchSample J Qual « No U< qualifier has been assigned and the resuit Is below the Reparting Limit, RL (CRDL) or Report Valua is Estimated.
V412 A9T U Qual - Analyzed for, but Lthe result is lgas than the Mdc/Mda|Total Uncert or garnma ecan softwareg did not identify the nuclide.



FORM I
SAMPLE RESULTS

Date: (7-Apr-05

Lab» Name; STL Richland SDG: 28207 Collection Data:  12/30/2004
Lot-Sampile No.: J5B150358-2 Report No.: 28531 Recelved Date:  2/14/2005 12:10:00 PM
Client Sampie ID: SQIL #2 COC No. : Matrix: SOIL
Qrdered by Client Sample 10, Balch No.
Resull. Count Todal MDC|MDA, Rpt Unli, Yield Rat/MDC, Analysis, Total 5u Allquol Primary
Parameter Qual FErrar {1 s) Untertf 25)  Acthon Lev Le CRDL(RL) Rst/TotUcer Prep Date Slze Size Diel ectir
Batch: 5047384 RICHRCS5010 Work Crdar: G4GWMIAC Report DB 10: 9GAGWMI0
PL-238 0.00E+00 U 0.0E+Q0 3.2E-02 3.54E-02 pilify ' B4% 0. 3/22/0510:55 a U.m ALP47
1.18E+00 0. G
PU230140 208E-02 U 3.8E-02 3.8E-)2 7.36E-02 pCilg B4% 0.28 3722/0510:55 a (.8009 ALPA47
1.92E-02 1.07E+00 (1.1} G
Batch: 5047385 RICHRCS013 Work Order: G4AGWMI1AE Report DA ID: 8G4AGYWM10 T ‘ o 7 S
ALPHA 3.60E+00 U 3.0E+D 3.1E+00 4 44E+00 pCifg 100% .81 ANTI05 04:34 p 0.0503 GPC10B
- 159E+00  1.00E+01 (2.3 G
;;lch: 547388 RICHRCS013 Wél‘k Order: G4GWMIAF Report DB ID: SGAGWM10
BETA 3. ME+O1 4.2E+00 6. 1E+00 4.16E+00 plifg 100% (7.8} 317435 08:36 p : 0.2 GPC27D
1.93E+00  1.00E+01 (10.5} G
Batch: 5047389 RICHRCS5017 Work Ordar: I34GWM1AA Raport OB ID: 8GAGWM10 -
CS-137 7.11E02 U 5.8E-02 5.8E-02 1.13E-01 piCilg ’ 0.63 3305 08:22 ¢ S5 GER12%1
5.62E-02  3.168E-01 (2.4} g
K~40 21TE+01 4.0E+00 4.0E+00 1.34E+00 pCifg (16.2} 205 00:22 a 515 GER12%1
8.74E-01 (10.9) g
RA-Z16 520601 U 2.3e-01 2.3E-01 3.08E-01 pCi/g (1.7} 3/3/05 08:22 a 515 GER1281
_ 1.53E-01 {4.6) 9 ' :
TH-Z42 7.52E-01 4.6E-01 4.6E-01 4 83E-01 pCig (1.6} 373/05 08:22 a 51.5, GER12%1
2.32E-01 (3.3) ' g
U-2380HP 9.33E07 U 9.7E-01 9.7E-01 1.77E+0Q pCifg 0.53 33/06508:22 a 51,5 GER12%1
8.87E-01 (1.9} g
STL Richiand MDC|MEA, Lc - Datection, Decision Level based on Instrument background or blank, adjusted by the sample Efficiency, Yleld, and Voluma. -
rptSTLRchSample J Quat - No Uj< qustifier has heen assigned and the result Is halow the Reporting LimN, RL (CRDL) of Report Yalue Is Estimated.

V4.12 AS7

L Quai - Analyzed for, but the result is jess than the Mdc/Mda|Total Uncert or gamma scan software did not idantify the nuciide,



FORM 1 Date: 17-Apr-5

SAMPLE RESULTS
L.ab Name: STL Richland SDG: 28207 Collection Date:  12/30/2004
Lot-Sample No.:  J5B150358-2 Report No. . 2B571 Received Date:  2/14/2005 12:10:00 PM
Client Sample ID: S0IL #2 COC Na. : Matrix: SCIL
Ordered by Client Sampls ID, Batch No.
Result Couni Total MDC (MDA,  Rpt Uni, Yidd Ret/MDC, Analysis, Total Sa Aliquot Primary
Parameter Qual Errwr (25 Unceril 2 5) Acton Lev Le CRADLRL) EstTotUcert Prep Date Slze Sixe Detectar
Batch: ”_:.5047401 RICHRCE005 o B \_\h;; E;;_GatéWan Rapart DB 1D: 964—(3\?;';10 - S o )
STRONTIUM 53.38E-02 U 8.3E-02 8.4E-32 1.82E-01 pClig 86% 0.3 IS 0707 p 5.01 GPC3I1D
B.44E-02 1,00E+00 {1.3) G
" No.ofResults: 10 Comments: o ' T
ey
STL Richland MDG|MDA,LC - Datection, Dacision Levsl based on insirumant background or blank, adjusted by the sample Efficiency, Yield, and Voluma.

rptS TLRchSample < Qual - No Ul quallfier has bean assigned and tha rasuit is balow the Reporting Limit, RL {CRDL) or Report Value s Estimated.
v4.12 AS7 1 Qual - Analyzed for, but the result ip lesa than the Ndc/MdalTotal Unceit ar gamma scan software did not identify the nuclide.



FORM II '
Date: 07-Apr-05

DUPLICATE RESULTS

Lab Name: STL Richiand SDG: 28207 Collection Date: 12/30/2004
Lot-Sampie No.. J5B150358-1 Report Np. : 28531 Received Date:  2/14/2005 12:10:00 PM
Clisnt Sample iD: SOIL #1 DUP COC No. : Matrix: S0IL
Result, Count Total MDC MDA, Rpt Uah, Rst/MDC, Analysls, Tatal Sa Aliquol Primary
Parameter Orig kst Qual  Errer(259) Uncert{ 25)  Action Lev CRDL Yield  BsuTotUcert Prep Date Slze Size Detector
Batch: 5047394 RICHRCAC10 Work Ordar: G4GWLIAG Report DB ID: G4GWLIGR Orig Sa DB ID: SG4GWL10
PL-238 -4 79E-03 U 8.6E-03 9.6E-03 1.15E-(11 pCifg 1% -0.04 2205 10:55 a 04067 ALP43
-4 10E-03 u RER2 0.1 1.18E+00 -1, G
PUZ3v40 -4 7HE-03 U 9.8E-03 9.6E-03 1,15E-01 pCilg T1% -0.04 32205 10:55 a 0.4067 ALP43
2.04E-02 u RER2 1.2 1.07E+00 -1 G
Batch: 5047298 RICHRCS013 Work Order: G4GWL1AH Report DB ID; GAGWL 1HR Orig Sa DB ID: SG4GWL10
BETA 2.34E+01 3.6E+00 5.1E+00 4.08E+00 pCilg 100% 8.7 I1TAS 06:36 p 0.2007 GPC27A
w 3.71E+01 RER2 2.8 1.D0E+DA {9.2) G
No. of Results: = Comments:
STL Richland RER2 - Replicate Error Ratio = {(8-D)(sqri(aq(TPLlsy+sq{TPUd))] as defined by ICPFT BOA.

rptSTLRchDupy4. 1 MPC|MD A Le - Detection, Deeision Level based on instrument backgroond or blapk, adjusled by the sample Effieiency, Yluld and Yohume.
2 ASY U Qual - Anatyzed for, but the result is less than the Mde/Mda[Totst Uncert or gamma xean software did not identify the nuelide.



FORM il
Date. 07-Apr-05

DUPLICATE RESULTS

Lab Nama: STL Richland SDG: 28207 Collection Date; 12/20/2004
Lot-Sample No.: J5B150358-2 Report No. : 28531 Received Date:  2/14/2005 12:10:00 PM
Client Sample [D: SOLL #2 DUP COC No. : Matrix: S0IL
Result, Count Toial MDC|MDA, Rpt Unhi, Rst/MDC, Annlysis, Total Sa Aliquat Primary
Parsmeter Orlg Rst Quut  Errorils) Uncert{ zs)  Action Lev CRDL vield  Rse/ToatUcerl Prep Date Size Sie Detectoy
Batch: 5047395 RICHRCE013 Work Order: G4GWMIAG Report DB ID: GLGWMIGR Orig Sa DB ID: 9G4GWMID
ALPHA 7.52E+00 J 4.2E+00 4.5€+00 5.13E100 pCilg 100% (1.5) N5 04:34 p 00505 GPCI0C
3.60E+0Q u RER2 1.5 1.00E+01 (3.4) G
Batch: 5047399 RICHRGS017 Work Ordar; GAGWM1AH Report DB ID: G4GWM1HR Orlg Sa DB 8GAGWMIO
C5-137 1.24E-01 u §.BE-02 6.8E-02 1.33E-01 pCily 0.93 . 33051011 a 491 GER1281
7.11E02 u RER2 %.2 3.18E-01 3.7 g
K40 2.22E+01 4.2E+00 4.2E+00 1.66E+00 plilg {13.4) 30510011 2 41 GER12%1
= 7 2A7E+O1 RER2 0.2 (10.6} 9
RA-226 5.75E-01% u 1.89€-01 -+ 1.9E-01 317E-01 pCig {1.8) 3/3/05 10:11 a 49.1 GER12$1
528E-07 U RER2 0.3 (€.1) ‘ 9
TH-232 8.53E-01 4.7E-1 4,7E-01 4.88E-01 pCilg {1.7) 3/3/05 10:11 a 48.1 GER12%1
7.526-01 RER2 0.3 (3.5) g
U-238000™P 7.58E-01 u 1.1E+00 1, 1E+00 1.97E+00 pilifg 0.39 373/05 10:11 a 491 GER12%$1
933601 U RER2 0.2 e - g
Batch: 5047401 RIGHRSS006 Work Order; G4GWM1AK Report DB (D: G4GWMIKR Orig Sa DB ID: SG4GWMI10
STRONTIUM 2.82E-02 U B.4E-02 B.5E-02 1.94E-01 pCifg 80% 0.13 341,05 07:08 p 501 GPC32A
539E-02 U RER2 0.5 1.00E+00 7 0.62 G

Mo. of Results: 7 Comments:

STL Richland RER2 - Replicate Error Ratio = (S-DY[aqrtag{TPUs)eq(TPLUd))} 15 defined by ICI'T BOA,
rPISTLRchDupV4.1 MDCIMDA,Lc - Detection, Decision Leve! based on instruaent backgrund or blaok, adfusted by the sample EMiciency, Yield, and Volume.
2 AAT J Quul - Na U< qualifier has been nssigned and the result is below the Reporting Limlt, RL {CRDL) or Report Value is Estimated

U Qual - Analyzed for, but the result is less than the Mde/MdajTotal Uncert or gamma scan sofeware did not identifly the nuclide.



FORM I

BLANK RESULTS

Date: 07-Api-05

Lab Name: STt Richiand SDG: 28207
Matrix: SOIL Report No. : 28531
Counl Tl MDCIMDA  Rpd Unit, Rst/MDC, Analysis, Total 84 Aflquot Primary
Parameter Resuly Qual Erroc(l3) Uncert{ 2 5) CEDL. Yield Rat/TotUcert Prep Date Sizq: Size Deteetor
Batch: 5047394 RICHRC5(10 Work Order: G4J4HIAA Roport DB ID; GdJ4H1AB
PU-238 -2.07TE-03 U 2.9€E-03 2.9E-03 2.84€e-02 pCifg B88% -0.07 3722105 10:56 a 20 AlLP125
762E-03 1.18E+00 {1.4) G
PU23940 -310E-03 U A6E-03 A6E-Q3 3.26E-02 pCifg 68% 0.1 22/05 10:56 a 20 ALP125
9.31E-03 1.07E+00 1.7 G
Batch: 5047399 RICHRCS017 Work Order: GAMPIAA Repari DB 10, GiiPAB - - -
C5-437 B.75E03 U 8,7E-02 9.7E-02 1.83€.01 pCifg 0.05  3/9/0508:22 a 25,0 GER&§1
9.26E-02 3. 16E-D1 0.18 g
- . K-40 S27TEA0 U 3.0£+00 3.0E+00 6.48E+00 pCifg .43 3205 08:22 a 250 GERS%1
wn 9256400 {1.9) g
RA-226 22301 U 2.8E-0t 2.8E-01 546E-01 pCilg 0.41 3/305 08:22 a 250 GERG$1
2.74E-01 {1.6} . :
TH-232 2.08E01 U 5.4E-01 5.4E-D1 9.3E01 pGikg 022 3/3/05 08:22 a 250 GERGS$4
4,69€-01 078 g
1-2380HP 232601 U 1.56+00 1,5E+00 2.62E+00 nCifg 0.13 3/3/05 08:22 a 250 GERG$1
1.31E+00 0.45 f
Batch: 5047385 RICHRCS013 Work Order: G4J4K1AA Report DB ID; G4J4K1AB T T T
ALPHA ASIE01 U 1.0E+00 1.0E+00 2.39E+00 pCilg 100%  0.15 3/17/05 04:34 p 005 GPG10E
9.30E-01 1.00E+01 0.69 G
Batch: 5047398 RICHRC5M3 Work Order: GAJAMIAA Report DB ID: G4J4M1AB h _ o
BETA 1.50E+00 U 1.7E+00 1.7E+00 3.85E+00 pCilg 100% 0.44 3117105 06:36 p 02 GPC28A
1.80E+00 1 .00E+01 (1.8) G
‘Batch: 5047401 RICHRCS006 Work Order: GAJ4W1AA Report DB ID: GAJAW1AB B

8TL. Richland

TSTLRchBIank
Va2 A97

MDCIMDA,Lc - Detection, Dacision Lave! based on Instrument background or blank, adjusted by the sample Efficlency, Ylaid, and Volume.
U Qual - Analyzed for, bat the resuli (s less than the Mde/MdafTotsl Uncert or gnmma sean saftware did net identify the nuclide,



FORM Il

Date: 07-Apr-n%

BLANK RESULTS
Lab Nama: STL Richland SDG: 20207
Matrix: SOIL Repori No.: 28531
Count Tatal MDC MDA Ept ¥nit, Rut/MDC, Analysis, Toiul Sa Aliquot Primnary
Parameter Resulk Qual Errorilys) Uncertf 2 1) " CRDL ¥Yield  Rst/TolUcert Pren Date Size Slze Detector
STRONTIUM &72E02 U 7.5E6-02 7.5E-02 1.70E-01 pCifg 89% 0.18 311050708 p 50 GPC328
G -

Ho. of Results: 10 ’ Comment-'£

91

7.91E-02 1.00E+00 Q.72

STL Richiand

rpi3 TLRchBlank
V4.12 AS7

MDCI{MDA.Lc - Delaction, Decislon Level based on Instrument background or blank, adjustad by the sample Efficiency, Ylald, and Yoluma.

U Qual - Analyzed for, bui the result is less than the Mdc/Mda[Teotal Uncert or gamma scan sofiware dind not identi€y the guclide.



FORM li
LCS RESULTS

Date: 0/-Apr-Dh

Lab Name: STL Richland 5DG: 28207
Matrlx: SOIL Report No.: 28531
Result Count Totsl Report Expected  Recovery, Analysis, Aliguot Primary
Parameter Qual Error(2s)  VUncert(ly) MDCIMBDA - Unit Yield  Expected  Uncert Bias Prep Date Size Detector
Batch; 5047394 RICHRCS5G10 Work Order:  G4J4H1AC Raport DB ID: G4J4H1CS
PU23%/40 4 40E-01 8§.3E-02 1.0E-01 1.08E-02 pCilg 87%  4.60E-01 9BE-03 Q7% A/22H)5 10:56 a 24 ALP130
Rec Limbts: 70 130 0.0 G
“Batcl; 5047389 RICHRC5017 - ~ 7 Work Order: G4J4F1AC Repor DRI, GIPICE e e
£8-137 7.98E+00 1.1E+00 1.1E+C0  2.13E-01 pCig 3/3/05 10:12 a 250 GER6S1
Rec Limits: 70 130 g
Batch: 5047385 RICHRCS5013 T Work Order. G4J4K1AC Report DB ID: G4J4K1CE T T T e s
ALPHA 8.55E+)1 8AE+0D 2.0E+01 2.68E+00 pCifg 100% 9.14E+01 2.7E+00 94% an7/0504:34 p 0.05 GPC10D
i Rec Limits: 70 130 0.1 G
“Batch: 5047388  RICHRCH013 T Work Order:  G4JAMIAC Repart DB I0; G4JAMICS ST Tt
BETA 6.12E+01 5.1E+00 1.0E+01  3.51E+00 pCig 100% B.65E+01 1.3E+00 97% 317405 08:36.p 02 GPC28D
Rec Limits: 70 130 -0.4 G
‘Batcir: 5047401 RICHRCS5008 o Work Order: GAMWIAC Repost DB ID: GAJ4WICS -
STRONTIUM 2.52E+00 2.2€-01 7.2E01 180E-01 pCifg 91% 2.68E+00 3.2E-02 04% 311405 0708 p 50 GPC3zZC
Reoc Limits: 20 115 0.1 G
T No.of Results: 5 Comments: o ) ‘ ' T T —
5TL Richland Blas - (Result/Expecied)-1 as defined by ANSIN13.30
PtSTLRchLcs

V4.12 AB7
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