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Certificate of Analysis

CH2M Hill Plateau Remediation Company TestAmnerica Laboratories, Inc.
P.O. Box 1600
Mail Stop - R3-60
Richland, WA 99352

January 18, 2011

Attention: Mike Neely

SAF Number XT X1-005, X11-006
Date SDG Closed : Decemrber 9, 2010
Number of Samples Twenty (20)
Sample Type Wate-r
SDG Number : W06077
Data Deliverable 30-Day / Summary

CASE NARRATIVE

1. Introduction

Between December 6, 2010 and December 9, 2010 twenty water samples were received at TestAmerica
(TARt.). Upon receipt, the samples were assigned the following laboratory ID numbers to correspond
with the CH2M specific IDs:

C112M EiD# TARL ID# DATE OF RECEIPT MATRIX
B27WR3 MA2PK 12/06/10 WATER
B27WW7 MA2TO 12/06/10 WATER
B27WW8 MA2XX 12/06/10 WATER
B27X88 MA22V 12/06/10 WATER

B27WWI MAIIX 12/06/10 WATER
B27X64 MA222 12/06/10 WATER
B27WR9 MVA224 12/06/10 WATER
B27WVI MIA226 12/06/10 WATER
B27X58 MA227 12/06/10 WATER

B27WX8 MA23D 12/06/10 WATER
B27WTO MA230 12/06/10 WATER
B27X76 MA24G 12/06/10 WATER
B27WVO MA24K 12/06/10 WATER
B27WP7 MA24N 12/06/10 WATER

2800 George Washington Way Richland, WA 99354 telS509.375.3131 fax 509.375.5590 www.testamericainc.com
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CH2M Hill Plateau Remediation Company
January 18, 2011

B27WN6 MA24W 12/06/10 WATER
B27WP2 MA3D1 12/06/10 WATER
B286K5 MA7RT 12/09/10 WATER
B286D5 MA7RO 12/09/10 WATER
B286J5 MCCL8 12/07/10 WATER
B28D48 MCCMG 12/07/10 WATER

UI. Sample Receipt

The samples were received in good condition and no anomalies were noted during check-in.

MI. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data includes
sample identification information, analytical results and the appropriate associated statistical errors.

The requested analyses were:

Gamma Spectroscopy
Gamma Spec (LL) by method RL-GAM-001I (RICH-RC-5 017)*
lodine-129 (LL) by method RL-GAM-002 (RICH-RC-5025)*
Liquid Scintillation Counting
Carbon-14 by method RL-LSC-008 (RICH-RC-5022)*

*SOP ID's changed effective 7-01-2008. Attached is a cross reference until SOP ID's are changed in all systems.

IV. Quality Control

The analytical results for each analysis performed includes a minimum of one laboratory control sample
(LCS), one method (reagent) blank, and one duplicate sample analysis. Any exceptions have been noted
in the "Comments" section.

QC and sample results are reported in the same units.
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CH2M Hill Plateau Remediation Company
January 18, 2011

V. Comments

Gamma Spectroscopy
Gamma Spec (LL) by method RL-GAM-001 (RICH-RC-50 17):
There was insufficient volume for a duplicate. Sample B27WW7 was recounted on a different detector
for the duplicate (B27WW7 DUP). Except as noted, the LCS, batch blank, samples and sample duplicate
(B27WW7) results are within contractual requirements.

Iodine-129 (LL) by method RL-GAM-002 (RICH-RC-5025):
The LCS, batch blank, samples and sample duplicate (B286K5) results are within contractual
requirements.

Liquid Scintillation Counting
Carbon-14 by method RL-LSC-008 (RICH-RC-5022):
The LCS, batch blank, samples and sample duplicate (B27WR3) results are within contractual
requirements.

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

Reviewed and approved:
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______ Drinking Water Method Cross References
______-- --- DRINKING WATER ASTMV METHOD CROSS REFERENCES1

Referenced Method Isotope(s) TestAmnerica Richland's SOP No.
EPA 901.1 Cs-134, 1-131 RL-GAM-001
EPA 903.0 Alpha & Beta RL-GPC-001
EPA 00-02 Gross Alpha (Coprecipitation) RL-GPC-002
EPA 903.0 Total Alpha Radium (Ra-226) RL-RA-002
EPA 903.1 Ra-226 RL-RA-001
EPA 904.0 Ra-228 RL-RA-001
EPA 905.0 Sr-89/90 RL-GPC-003
ASTM D5174 Uranium RL-KPA-003
EPA 906.0 ITritium IRL-LSC-005

Results in this report relate only to the sample(s) analyzed.

Uncertainty Estimation
TestAmerica Richland has adopted the internationally accepted approach to estimating

uncertainties described in "NIST Technical Note 1297, 1994 Edition". The approach, "Law of Propagation
of Errors", involves the identification of all variables in an analytical method which are used to derive a
result. These variables are related to the analytical result (R) by some functional relationship, R = constants
* f(x,y~z,... ). The components (x,y,z) are evaluated to determine their contribution to the overall method
uncertainty. The individual component uncertainties (u1) are then combined using a statistical model that
provides the most probable overall uncertainty value. All component uncertainties are categorized as type
A, evaluated by statistical 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 the individual uncertainties. The uncertainty associated with the derived result
is the combined uncertainty (ucj multiplied 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 (SI? n), where S is the standard deviation of the
derived results. The type B uncertainties are all other randomn or non-random components that are not
included in the standard deviation.

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

TestAmerica
rntGeiirolinfo Y3.72
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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 laboratory samples to QC samples that were prepared and analyzed
together.

Bias Defined by the equation (ResultExpected). I as defined by ANSI NI 3.30.

COC No Chain of Custody Number assigned by the Client or TestAmnerica.

Count Error (#ts) Poisson counting statistics of the gross sample count and background. The uncertainty is absolute and in the same
units as the result. For Liquid Scintillation Coonting (LSC) the hatch blank count is the background.

Total Uncert (#ts) All known uncertainties associated with the preparation and analysis of the sample are propagated to give a measure
- ('onmbined of the uncertaity associated with the result, u, the combined uncertainty. The uncertainty is absolute and in the

Uncertainty same units as the result.

(#s), Coverage The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard deviations.
Factor
CRDL (RL) Contractual Required Detection Limit as defined in the Client's Statement Of Work or TestAmerica "default"

nominal detection limit. Often referred to the reporting level (RL)

Lc Decision Level based on instrument background or blank, adjusted by the Efficiency, Chemrical Yield, and Volume
associated with the sample. The Type I error probability is approximately 5%. Lc=(l .645 *
Sqrt(2*(BkgrndCnt/BkgrndCntMin)/SCntMin)) * (Convpct/(Efl*Yld *Abn *Vol) * tngrFct). For [SC methods the
batch blank is used as a measure of the background variability, Lc cannot be calculated when the background count
is zero.

Lot-Sample No The number assigned by the LIMS software to track samples received on the same day for a given client. The
sample number is a sequential number assigned to each sample in the Lot.

MDCIMDA Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
with a Type I and 11 error probability of approximately 5%. MDC =(4.65 *
Sqrt((BkgrndCntlBkgrndCntMinySCntMin) + 2.7 1l/SCiitMin) * (ConvFct/(Eff * Yld * Abo * Vol) *' IngrFct). For
[SC methods the -batch blank is used as a measure of the backeground variability.

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

Ratio U-234/U-238 The UJ-234 result divided by the U-238 result. The U-2341U-238 ratio for natural uranium in NIST SRM 4321 C is
1.038.

Rst/MDC Ratio of the Result to the MDC. A value greater than I may indicate activity above background at a high level of
confidence. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result.

Rst/Totl~cert Ratio of the Result to the Total Uncertainty If the uncertainty has a coverage factor of 2 a value greater than I may
indicate activity above background at approximately the 95% level of confidence assuming a two-sided confidence
interval. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result.

Report DB No Sample Identifier used by the report system. The number is based upon the first five digits of the W~ork Order-
Number.

RER The equation Replicate Error Ratio = (S-D)/[sqit(TPUs2 + TPUd2 )] as defined by ICPT BOA where S is the original
sample result, D is the result of the duplicate, TPUs is the total uncertainty of the original sample and TPUd is the
total uncertainty of the duplicate sample.

SDG Sample Delivery Group Number assigned by the Client or assigned by TestAmerica upon sample receipt.

Sum Rpt Alpha The sum of the reported alpha spec results for tests derived from the same sample excluding duplicate result where
Spec Rat(s) the results are in the same units.

Work Order The LIMS software assign test specific identifier,

Yield The recovery of the tracer added to the sample such as Pu-242 used to trace a Pu-239140 method.

TestAmerica
rnt~enerallnfo v3,72
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Isotope sop6IE~ [Ol SiOod Method Reference jTitle
Asbe,s RL-AS&OO N/A NIOSSI 7460 Fibeo Coorting by Phoo Conrastoo Microcopy baedt w~ NICEN 7400

Asbtros RL-ASB002 N/A NIOEN 9002 Ororpl. Prp Aod Aftro, I.,o Ar, be. ok) by Poloriod Ligt Miororpy boredon NOS 91002SE
Liqurid Sr. 11016,.i Anal!

A"ph -C-oo ARCHIVED RICH-RB-R035_ Porkord DETERMINATION OF C ROSS ALPHA IN NASAL SMEARS BY LIULD SCINTI LLATION COUNT INC
9310 /EPA SWW

Alpre-Groo RL-CPC-001 R1CH--RC-5014 9S.0 / EPA 600 DETERMINATION OP GROSS ALPHA AND GROSS RETA IN WATER BY METHOD 9310
SM 711003

AAro- Cro RL-CPC-ft27 RIC-RC-5=3 EPA 1.00 DETERMINATION OP GROSS ALPHA AND GROSS BETA IN SOIL SHORELINE SOIL, FOOD AND VEGETATION

Aipiro -o RL-CPC-W02 RICII-RG-5021 W1-02 EPA 520 DETERMINATION OF GROSS ALPHA ACTIVITY IN WATER By COPRECIPITATION

AlpS. - roo RL-GCC-06 RICH-RCSEIS BER/ LANL PREPARATION OPAIR PILT1ERS FOR CROSS ALPHA/BETA AND COMPOSITNG AIR FILTERS

Mod RP 725/DOF09T
An, RL-ALP-OES EIIR -2 8XT Cloorroo-rop1- SEPARATION OF AMERICIMCURIUM, AND URANIUM BY EXTRACTION CHROMATOGRAPHY

A0oS3/FrrIIHASL 30
A.r L-ALP-0lE RICH.C80 NAS-1,S-6E6 REQUENTIALSEPrARATION OF PLUTONIUM AND AMERICIUM

93)0 /EPA SW846
Bet-Cror RL-CI'C-0OI RICH--RC-5014 900.0 /EPA 600 DETEWOINA11ON OP CROSS ALPHA AND CROSS BETA IN WATERI EYM ETOD 9310

SM P1100
Wrm - Go.- RL-GPC-00? RI--C-5020 EPA 600 DETERMINATION OF CROSS ALPHA AND CROSS BOTA IN SOILSHOREUNE SOIL, FOOD AND VEGETATION

eta - Cro RL-CPC-EIIR RICI-I-C-5036 25100 / ANL PREPARATION OP AIR FILTERS FOR5 CROSS ALPHA/BETA AND COMI'OSiTIHG AIR PILTERS

C14 EL-ISC-001 RtCH-RB-5013 I Mod H-ID /EPA 520 TRITUM, CAR90ON-14, NICKEL-63 OR PKOSPHORLJS-32 ANALYSIS IN URINE

04 RL-LSC-0ED R)C-R-C-5ID2 EPA C-RI1 EPA 520 CARBON 14 EY DIGESTION METHOD

C 14 EL-ISO-ER R1CH-RC.504R Mod C14 /EPA 60 DETERMINATION OFCARBON-14 BY BENZENE SYNTHESIS

C14 RL-LSC,0ID RIC-BRC-SOW EPA C-El EPA 520 DETERMINATION OrCARBON-14 IN GRAPHrTr AND SOIL

C14 EL-ISO-On1 RJI-ERC-OOT Mod H-ID2 EPA 520 DRITRMINATION OF CARBON-14 IN WATER EY DIRECT CUTIfNC
Mod RP 725 DOES089T

CO RL-ALP-003 RICI1-RC57 E'XT Cheorrl-oopIrY SEPARATION OP AMERICIUM, CURIUJMo, AND URANIUM BY EXTRACTION CIIfROMATOCRAPHY

Cororr L-ORG-E0 RIG-WO-SOS] 9222B DETERMINATION OF TOTAL COUPFOEM: MULTIPLE TUBE PERMEINTATION TECHNIQUE

Colore EL-ORG-WE RICH-WC-5002 9131 TOTAL COUPORMS BY MIM BRANIS FILTRATION

Coliloor RL-iOC-0DS RICH-ORG-SEEP 9223 TOTAL CX)UPORM BY THBE COLILERT METMOD

CAI. SL-WC-003 R)CH-WG-SME 71960,SW846 DETEM INATION OF HV2AVALENT CHROMI UM (O,(VI)l IN WATER, SOIL, A ND SIMILAR MATRICES

Cr6. RL-WC-EE4 EICH-WC-E0S 30600/ SWO46 DETERMINATION OP HRXAVALEMNCHROMIUM ICrOIl IN SOLID MATRICES WEnH ALKALINE DIGESTION

Fe RL-LSC-015 EICH-RC-EIIP4 ModP65/1 1L-ALO-435 SEPA RATION OF I RON AND NICKE L EY EXTRACTION CHROMA TOGRAPH Y
R4.73-014 / EPA

PESO RL-LEG-0l6 RICH-RC-5023 HASL 300 DETrERMINATION OP IRON-D AND IEON-59 IN WATER

R4-73-014 / EPA
PeSO RL-9C-D116 RICH-RC-RS2 NOEL 355 DETERMINATION OP IRON-I5 AND IRON-S9 IN WATER

9010/ HASL 30D
C-.er EL-CAM-f0ll RIGH-RC-501P ASIM 03649 PREPARATION OPALL MATRICES POER ANALYSIS EY GAMMA SPECTROSCOPY

ED RL-ISC-Wi RICH-131-5013 Mod I--I / EPA 520 TRITIM, CASEON4t NICKEL-63 OR PHOSFHORUS-32 ANALYSIS IN URINE

H3 EILSO-ERS EICH-RB-5034 7500-3 /SM ORTRMINATION OP TRITIUM IN URINE EY DISTILLATION

H3 RL-I.SC-0D4 RICEI.RCEOE I-I / EPA LV539 DETERMINATION OP TIUTIIM IN AIR

H3 EL-ISC-W5 RICH-RC-WEP7 Mod 9M06. / EPA 600 SEPARATION OP TRITIUM 111 WATEBE AND AQUEOUSI COMPONENT OP I]NE
H-3 by EE EPA LV539 I

H13 RL-LSC.EEP RfC1I-RC-5024 HASL 393 DETERMINATION OF LOW LEVEL TRMIUM IN WATER EY ELECTROLYTIC ENRICHMENT

H- i WnIer/TMoIue /
H13 SRL-LSC-002 RUCI-RC-5037 LV R3O DE TERMINATION OP TRITIUM BY CRYOGENIC DISTILLATION

H13 ELLSO-WE RICH-EC-ESEB Ly 539 TRITIUM PREPARATION IN MILK SAMPLES
R4-P3-12141/EPA ASTM

1129 EL-CAM-RI RICH-RC-SU25 0 2334 (DIXOntisoed) DlETRM~INATION OP IDINE-131 AND 120 IN WATER BY SOLVENT EXTRACTON MbTHOD
R4-P3-0141/RPA A5TM

1131 RL-CAM-0E2 RICH-RC-5025 03334 (DiwcoobooM) DETERMINATION OF IOCININE1i AND 12O IN ORATER BY SOLVENT EXTRACTION METHOD

111 ARCHIVED R(CH-EC-5E349 HASL 30 (1933) DETERMINATION OP IDOINE131 IN MILK BY BATCH 1ON-EXCHANQR

MWI.1, ARCHIVED EHi-ET-ooWI 60 ICy-AS SPECTROSCOPY, SPECT ROMETRIC MET7HO D FOR TRACE ELEMENT ANA LYSIS, METH-OD 601 M POR echtel

Update 9/2=4
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Richland Old ichiland1
Isotope SOP SOf so [ Method Reference jTitle

Mmol. EL-T-WDI SIGH-WMI 6010E IGP-AES fo-TRACE, ELEMENT ANALYSIS. MEIHOD60IRE

Metals RL-MAT-W2 RICH-MT-0002 SW486 3050 ACID DIGESTION POR)CP ANALYSIS

Motoll EL-MT-OD3 RICl--MT-WE3 NIOSH 7300 DIGESWiN PREP ho-d -. METHOD NIOH 7300
EXT CI=eo.Sgphy

NI RL-tSC-QIS IZICH-RC-5074 MMo~SS5/PNL-ALO-435 SEPARATION OF )RON AND NICKEL BY EXTRACTION CHROMATOGRAPHY

N163 IiIASCEGDI EICH.RB-5013 Mod H-02 / EPAS520 TRMUM. CARBGN-14,NiFiIL-S OR PHOSPHORUR32 ANALYSIS IN URINE
EXT Cl.too~lgophy

Ni63 RL-LSC-0IP RICH-EC-5069 Mod Ri00 / DOE0089Fr SEPARATION OF Ni-63 BY EXTRACTION CHROMATOCRA PI-I

Np RL-ALI'-013 RICH-EC-SRE NAR-NB-SEW DETERMINAION OF NEPTINTUM-737 BY LIQUID-UOUID EXTRACTION IN ALL MATRICES

Ep L-ALP-WE6 RICH-EC-SWO EXT ClImnooognpIhy SEPARLATION OP NEPTUNIUM BY EXTRACTION CHROMIATCRAPN Y

?32 EL-LSC-SRI RICI-I-R8E-E013 Mod H-102 / EPA 520 TRITIUM.CARON 4, NICKEI,6300> PHOSPHORUS-32 ANALYSIS IN URINE

Pbo EL-ALP-01 I RIC14-RC-507E EXT GIo-Wte9ophy DITRMINATION OF LEAD2IR BY EXTRACTION CHROMATOGRAPHY

NAR-NS-I037
PO EL-ALP-Wi7 RICH-RD-5001 IASL 355 Dh TERMINAT ION OF PL)LONIUM-211 IN URINE

Ps-RI / HASL 300
P. EL-ALPOIS2 RIC1I-EC-5EI? Mod U0l HASL 300 SBPARATIN OP ISOTOPIC URANIUM AND POLONIUM-210 IN WATER, SOIL AND PILTERS

Pop - Biosesy IARCHIVED RICH-RI-REOI PREPARATION FOE RAPID RIDASSAY ANALYSES

Poop -Elosteo EL-PEP-WI1 RICH-ER-SEW Mod PoW / HASLS " REPARATION OP URINE AND BLOOD) SAMPLES

Poop . Elooro ARCHIVED RICH-R9-SOD4 ASrhO 1429-9R DETRM INATION OPYSPECIFIC GRAVITY OP URINE

PPp - Olosop E-RPL-RES EICi-RB503 Fb 64911,6601 / PNL PRRPAERATION OP SYNTHETIC URINE ANKD PECES USING RECIPES PROM HPS N13.30 PRUPOR MANCE TESTING
LA-I R300-M R20D

Poop- limosoe E L-PREWS RICH-EI-5ES? ASThI DaRES PREPARATION OP FECAL SAMPLES USING HYOROPLIJOEIG ACID DIGESTION

Prop -W.-o EL-EP"Low RICI-I-RC-5028 ICIEPPl,b11os01t23 PREPARATION OPSYNTHSTIC URINE AND FECES

P1,- Cooso EL-ALP-Ol RICH-EC-EWS C-OS HASL 300 COPEECIPITATION OP SOME ACTINIDES ON NEODYMIUM FLUORIDE FOR ALPHA-PAIMTCLE SPECTROMETRY
03W HASL 3DO

Poop - C-1oo EL-ALP-RI RICH-RC-BEI39 A.WO CJrn. 1975 BECTROOEPOSITION OP ACTINIDES

Mork.o & FM-oo
Pool- Cosoo RL-ALP-014 RICI I-RC-5011S NAS.N-35 ANHYDROUS ETHER EXTRACT ION OP URANIUM

Prop . Eoo RL-PA-IISI RICH-RC-50IS ASTM / D5174-97 ENVIRONMENTAL SAMPLE PREPARATION POE URANIUM BY LASER-INDUCED PI IOSPI IOEWOINCE

EL- nv I [PRP-W4 ICH-RC-SIIIE 002 / HAEL 30D PREPARATION OP ENVIRONMENTAL MATItICES

Poop - Esoc IRL-?PI'W RI-C-5045 MOd Poi02 I HARL SW0 PREPARATION OP MIED 0LI0 RESINS AND PER-FILTERS

EL--En R.PEP-WE RICH-RC-5068 Mod BGIE0 / LA1IS300 PREPARATION OP SOIL, VEGETATIDN ANDAIR FILTEES BY MISEOSTRONG ACM LEACHING

Poop -RsS. SCALP-Eli RICH-RC-5018 Mod Poll1 / Mod 300 IN-EXCHANCIEPREPARATION

Ee-o L-PEP-WI EICH-RC-SOIS PoO2A / HASL 300 PREPARATION OF SOIL SAMPLES

0352559 / ARCH
Pop-S R L-PEP-OW RicH-EG-REIS SW R0/3015/3CES1/3052 PREPARATION AND DISSOLUTION OFPSEDIMENTS AND SOIL BY? MlCROWAVE BO0MB DIGESTION

Poop-Soil E L-PEP-ROE RICH-RC-SD32 PoE2A /HASL 300 COMPLETE DISSOLUTION BY MIXED ACIDS IN ATEFOLON BEAKER

Poo1, - Roll RL-PRP-0W9 RICH-EC-5IO7 ModI BRIM / LA10300 PREPARATION OF SIMALLSOILSAMPLBB PORGAMMA SPEC AND/OIR RADIOCHEM ANAL BY ACID DIGESTION
Amlytim~CIhrolActa 1992

Prop - Uo. RL-?PP-ig RICH-BC-OWEt RPSER I DOEERLW9T URINE AND WATERSAMPL PREPARATION BYCALCIUM PHOSPHATR PRECIPITATION

Aoo I.oCIoroA0oB992
Poop -Walr EL-PEP-SIR RICH-EC-OBE R80 I DIX)ERO9T URINE AND WATER SAM ,PLE PREPARlATION BY CALCIUM PHOLSPHIATE PRECIPITATION

Pu ARCHIVED BICH-RE-SEI5 PuII/NASLSW RANID OM-RMINA10NOP PLUTO)NIUM IN ECES

Ps EL-ALPOCO0 RICII-RC-SOI PollI / NASL3DD DITFERMINATIONOPISUTOPICP'LLPONIUM INALLSIATRICES

As-03 HASL300
P.. EL-ALP-030 RICH-K-5ERB P.,lS /IIASL30W SEQUENTIAL SEPARATION OF PLUITONIUM APDAMERICIUM

A noIytkcClorsAle 992
Puo EL-ALP-WI1 RICH-EC-SER EPS / DIORE0009T DETERMINATION OP PLUTONIUM BY EXTRACTION CHROMIATOGRAPHY

Es E:L - A S00 l R I OjiW C. Ro1 903 1 / PA S00 R A D IU M -226 A N D R A D I U M -TI8 SE PA R A T IO N IN A IO C H M IC A L M A T R IC ES -A D A IT R O PRO M PA 903. S A N D 904.0

IL. L-R-WI RICH-kG-ISW SOI.0 / EPA 600 RADIUM-3M6 AND RAOIUM-2ESEPARATION IN RADICHEMICAL. MATIRICS - ADAPTE UP OM EPA 553- AND9SEAR

Update 502)4 2
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Richlansd DiOd R~ichlandc
Iotope J SOP#0 SOP# Method ReferenceTil

Mod D2460/ ASTM

E, RL-RA-902 RICH-EC-5Efl 903.0 / EPA 600 DETESMIP4ATION OP TOTALRADIUJM

R. RL-LSC-019 RICH-SC-S= ~ 913.0/ EPA DM13RMINAlION OFRADON-222 -ADAPTEDPFROM ME1HOO 93.0

'5 ARCHIVED RICH -SMD HoIIwn 1903 OREMMINATION OP SULPUR-35 IN URINE

5.79 RL-LSC-012 RIICN-RC-5043 Soloolm / NAS.NS3D RADlIOCHEMICAL DETERMINATION OF SELENIUM-7S

Solobilily IARCHIVED RICH-RC5035 R.UIHor&Thoo.- PNI.3716 DETERMINATION OP SOLUILTY OF RADIOAcTIVE PARTICLE CONsTITUENTS
"oS,02 / HASL2A Mod

S, RL-GPC-909 RICH-RE-50? 905.1)/ EPA 600 DETERMINATION OFPTOrAL STRONTIUM IN URINE

Mod 3,02 / HASL309 Mod
S, -RL-PC.00 RICH ISE-6021 900 / EPA 600 DETERMINATION OFPSTRONTIUM IN FECES

Mod S.02 / HASL300 Mad
S, ARCHIVED RICH-RR-5922 905 / EPA 6DD DSEiSMINATION OMTTAL SONTIUM IN URINE POE RAPID ANALYSIS

Mod 5102 /HASL300 Mod
Sr ARCHIVED RICH-RE-R01 905.0 / EPA &90 RAPID DETERMINATION OP TOTAL STR1ONTIUM IN FECES

MWd S,02 / HASL300 Mod
Sr RL-CIC-0IO RICH.RC-00 990/ EPA 0D STRONT'IUM SEPARATION IN ENVIROMENTAL MATRIICES

Mod S,02 / HASL300 Mod
So- tI RL-CPC-004 RICH ISC-5071 905.0 / EPA 0D YTTRIUM-9O REPARATION I'OR STRONTIUM-SO DETERMINATION IN ALL MATRICES

EXT Chroosloprphy Mod
-To-- -LOAC-0lo EICH-RC-5065 RP550SOEDX5089T DETERMINATION OPTTCHNETUM-SS BY EXTRLACTION CHROMATOGRAPHY

To RL-LYC-OSS RICH-SC-5079 Tc0l / ASL 300 SEPARATION OF TECHNETIUM-O IN ALL MATMlCES

Th EL-ALP-SM1 RIOI-R-5006 Mod T1,0 / HASL 30D SEIPARATION OFPTIOIUM FROM UIRINE ANDPFECAL SAMPLES
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TestAmerica Data Review/Verification Checklist 1/10/2011 3:43:50 PM
RADIOCH EMISTRY, First Level Review

MrI LEADLS IN ENIRONVEW4AL -ESTMGI

Lot No., Due Date: J0L080557; 01/1012011
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 0363129; RGAMMA Gamma by GER
SDG, Matrix: W06077; WATER

1.o;2cc000.
1.1 Is the 000C page complete; includes all applicable analysis, dates, SOP numbers, and revisions - Y No NIA

2.1 Do the Summary/Detailed Reports include a calculated result for each sample listed on the QCBthSheet? Ye No N/A

2.2 Are the 0C appropriate for the analysis included in the batch? Y No N/A

2.3 Is the Analytical Batch Worksheet complete; Includes as appropriate, volumes, count times, etc? Y7 No N/A

2.4 Does the Worksheets include a Tracer Vial label for each sample? Yes No N/A

3 ',QQC Ssf K - -w

3.1 Is the blank results, yield, and MDA within contract limits? Ye No N/A

3.2 Is the LOS result, yield, and MDA withincontract limits? No N/A

3.3 Are the MS/MSD results, yields, and MD within contract limits? Yes No1

3.4 Are the duplicate result, yields, and MDAs within contract limits? Y No N/A

3.5 Are the sample yields and MVDAs within contract limits? Y No N/A

4.11 'Were results calculated in the correct units? - eNo ,N/A

4.2 Were analysis volumes entered correctly? Y No N/A

4.3 Were Yields entered correctly? Yes No NA

4.4 Were spectra reviewed/meet contractual requirements? No N/A

4.5 Were raw counts reviewed for anomalies? Y7 No N/A

5.1 Are all noncontormances included and noted? Yes No

5.2 Are all required forms filled out? Yj No N/A

5.3 Was the correct methodology used? Y No N/A

5.4 Was transcription checked? Y N o N/A

5.5 Were all calculations checked at a minimum frequency? Y7 No N/A

5.6 Are worksheet entries complete and correct? Yj No N/A

6.0 Commen~ts on any No response:

First Leveli f z Date
TestAmerica Richland
QASRADCALCv4.8.44 Page 1
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TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING

Data Review Checklist
RADIOCIIENIISTRY

Second Level Review

Batch Number: 35 (i I 2

Review Item Yes( No( NA(

A. Sample Analysis
1. Are the sample yields within acceptance criteria?
2. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?
3. Are the correct isotopes reported?
B. QC Samples
1. Is the Minimum Detectable Activity for the blank result:5 the
Contract Detection Limit?
2. Does the blank result meet the Contract criteria?
3. Is the blank result < the Contract Detection Limit?
4. Is the blank result > the Contract Detection Limit but the
sample result < the Contract Detection Limit?
5. Is the LCS recovery within contract acceptance criteria?
6. Is the LCS Minimu1m Detectable Activity the Contract
Detection Limit?
7. Do the MS/MSD results and yields meet acceptance criteria?
8. Do the duplicate sample results and yields meet acceptance
criteria?
C. Other
1. Are all Non-conformances included and noted?
2. Arc all required forms filled out?
3. Was the correct methodology used?
4. Was transcription checked?
5. Were all calculations checked at a minimum frequency?
6. Were units checked?

Comments on any "No" response:____________ ______________

Second Level Review: __ _ _ _ _ _ _ _ _ _ _ Date:

LS-038B3, Rev. 10, 9/07
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TestArrerica Data Review/Verification Checklist 1/18/2011 11:21:49 AM
THE LEADER IN ENVIRONMENTAL TESrHG RADIOCHEM ISTRY, First Level Review
Lot No., Due Date: I JOL080557,JOL1 00641 ,J0L140536; 01/10/2011
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 0363125; RGAMLEPS Gamma by LEPS
SDG, Matrix: W06077; WATER

1.07 GUC
1.1 is the ICOC page complete; includes all applicable analysis, dates, SOP numbers, and revisions? Y5 No N/A

40 QQ Ratch~i .

21Do the Summary/Detailed Reports include a calculated result for each sample listed on the QC Batch Sheet? Y7 No N/A

2.2 Are thed -0 a ppropriate for the a -nal -ys-i s.1 incl-ud -e d in -t -he Ib atc h? Y No N/A

2. Is the Analytical Batc-h Worksheet complete; inudes as a-ppropriate, vol-umes, counrit times, etc? N o N/A

24 'Does the Worksheets include a Tracer Vial label for each sample? Y~j No N/A

3.0 QC & Sarnle s - -

3.1 Is the blank results, yield, and MDA within contract limits? Y7e No N/A

3.2 IsteLSrslYield, and MDA wmithin contract li mits? Y No N/A

3.3 Are the MSTAMSD results, y~ields, and M-DA-withincontract lmtyes No N

3.4 Are the duplicate result, yields, and MOIAs within contract limits? Ye No N/A

3.5 Are the sample yields and MDAs withi n contract li mits?-------
4.o~N N/A wa

4.1 Were results calculated in the correct units? Y ~No N/A

4.2 Were analysis volumes entered correctly? N /

43Wre Yields entered correctly? Y No N /A

4.4 -We re spectra _reviewed/me-et con-trac6t ual_ requirem-e nts? Y No N/A

4.5 Were -raw coun'ts reviewed f'oranomal-ies? Yes No N/A

5.1 Are all nonconformances included and noted? Yes No N

5.2 Are all required forms filled out? Y~ No N/A

5.3 Was the correct methodoilog y -used? - No N/A

5.4 Was traniscription checked? Y N /

5.5 Were all1 calculatfionis checked at a minimnum frequency? YV No N/A

5.6 Are worksheet entries complete and correct? Y No N/A

6comments on'any No response:V

eostAmerica Rldhiand IPg
OASRADCALCv4.8.44

TestAmerica Page 32 of 73



TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING

Data Rcview Checklist
RADIOCHEMISTRY

Second Level Review

Batch Number: 0 3 to / Z..s

Review Item Yes () No ( NA()
A. Sample Analysis
1. Are the sample yields within acceptance criteria?
2. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?
3. Are the correct isotopes reported?
B. QC Samples
1. Is the Minimum Detectable Activity for the blank result < the
Contract Detection Limit?
2. Does the blank result meet the Contract criteria?
3. Is the blank result < the Contr-act Detection Limit?
4. Is the blank result > the Contract Detection Limit but the
sample result < the Contract Detection Limit?
5. Is the ECS recovery within contract acceptance criteria?
6. Is the LCS Minimum Detectable Activity!5 the Contract
Detection Limit?
7. Do the MS/MSD results and yields meet acceptance criteria?
8. Do the duplicate sample results and yields meet acceptance
criteria?
C. Other
1. Are all Non-conformances included and noted?
2. Are all required forms filled out?
3. Was the correct methodology used?
4. Was transcription checked?
5. Were all calculations checked at a minimum frequency?
6. Were units checked?

Comments on any "No" response:____________ ______________

Second Level Review.-. )-&A Date: 1/1,5 //

LS-03 SB, Rev. 10, 9/07
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TestAmerica Data Review/Verification Checklist 12011 11:12:51 AM
T~I~CE.DER~NVR(~&4ETACrESWIGRADIOCHEMISTRY, First Level Review

Lot No., Due Date: J0L080557; 0111012011
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 0363134; RC14 C-14 by LSC
SDG, Matrix: W06077; WATER

11.0 Q6Ci-
1.1 Is the icoc page complete; includes all applicable analysis, dates, SOP numbers, and revisions? Y7 o /

2.0. QC Batch .-

2.1 Do the Summary/Detailed Reports include a calculated result for each sample listed on the oc Batch Sheet? Yi No NIA

2.2 Are -the QC appropriate for th e anal ysis included in the batch? Y~ ; o N/A

2.3 is the Analyical Batch Worksheet complete; includes as appropriate, volu6mes,' count times, etc? Y No N/A

2.4 Does the Worksheets include a Tracer Vial label for each sample? YepN /

3.0 yield &MD Ye
3.1 Isthe bakresults, yiland D within contract limits? Y No N/A

3.2 Is the LCS result, yield, and MbA within contract limits? Y No N/A

3.3 Are the MS/MSD results, yields, and MDA w ithin contract limits? Yes No N

3.4 Are the duplicate result, yields, and MDAs within contract limits? Y 7 No N/A

3.5 Are the sample yields and iMbAs within contract limits? Y N .o N/A

4.0 -Raw Q.ata-
41.1 Were results calculated in the correct units? Y No N/A

4.2 Were analysis volumes entered correctly? Y ~ No N/A

4.3 Were Yields entered correctly? Yes No /

4.4 Were spectra reviewed/meet contractiualI requireJments_? Y~- No N/A

4.5 Were raw counts reviewerd for a nomalies? Y 1 No N/ IA -

5.1 Are all nonconformances included and noted? Yes No N/t

5.2 Are all req uired forms filled'out? Y-o/

5.3 Was the correct methodology used? Y 7 No N/A

5.4 Was transcniption checked? Y ej No N/A

5.5 Were all calculations checked at a minimum frecluency? Y oN/A

5.6 Are worksheet entries complete and correct? y No N/A

6.0 comments on any No response:

First Level ~ i~ 2/Date
TestAmerica Richland
OAS-RADCAILCv4.8.44 Page I
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TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING

Data Review Checklist
RADIOCHEMISTRY

Second Level Review

Batch Number: 6 ?4Q ~I ~~(f

Review Item Yes( No( NA(

A. Sample Analysis
1. Are the sample yields withiin acceptance criteria?______
2. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?
3. Are the correct isotopes reported?

B. QC Samples
1. Is the Minimum Detectable Activity for the blank result: the
Contract Detection Limit?
2. Does the blank result meet the Contract criteria?
3. Is the blank result < the Contract Detection Limit?
4. Is the blank result > the Contract Detection Limit but the
sample result < the Contract Detection Limit?
5. Is the LCS recovery within contract acceptance criteria?
6. Is the LCS Minimum Detectable Activity:5 the Contract
Detection Limit?
7. Do the MS/MSD results and yields meet acceptance criteria?
8. Do the duplicate sample results and yields meet acceptance
criteria?
C. Other
1. Are all Non-conformances included and noted?
2. Are all required forms filled out?
3. Was the correct methodology used?
4. Was transcription checked?
5. Were all calculations checked at a minimum frequency?
6. Were units checked?

Comments on any "No" response:____________ ______________

Second Level Review.~Dt: 1f (

LS-038B3, Rev. 10, 9/07
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Tes tAmerlca
7iHE LEADER N ENVIPOHkMENTAL T ESTING

Sample Check-in List

Da-LeTime Received: IR/?V -i21L GM Screen Result (out) A (in ani-

ClieneP&b SDG 41"':0 W 7- \.A [ S2&y#X O 'z xII-Do NA]

'Work Order"Numbe~r O O: Chain of Custody~ AlI -'-& , ZA.%~ 1 p
Sbinpi_12 ConaineriD 113 Auyld ~ Th. NA0s Bnll M/ L

It'em I througti 5 for shippinag container only. Initial appropriate response,

1 . Custody Seals on shipping container intaci? Yes [L-V I No [ INo Custody Seal

2. Custrody Seals dated and signned? Yes [L-VI 4No [ \, o Custody Seal[ 3

3. Chain of Custody.Tecord present? Yes [wv No[ )

4. Cooler Temperature: _ NA 1_$]' 5.Verinkiulitelpacking materials is NA [ ]Wet[ Dry

Item 6 through 10 for samples. Initial appropriate response. .

6. T\Iumber of samples in shipping container (Bach sample may contain multiple bottles): 11to ~~11Pp~~

7. Sample holding times exceeded? NA [ IYes [ INoLtI

8. Samples have:
___tape __ hazard labels
_JA~lcustody seals tilappropriate sample labels

9. Samples:

_L- V = in good condition ___are leaking
are broken __ha-ve air bubbles (Only for samples requiring no head space)

10. Sample pH appropriate for analysis requested Yes [LA/I No [ ] N/A [ ] (Note. discrepancies in V 13)
(If acidification necessary, then document sample ID, initial pH, amount of HTN0 3 added and pH after addition)

RPL ID # Of preservative used:__________________________________

11l Sample Location. Sample Collector Listed? *Yes LJJNo[I
*For documentation only. No corrctive action needed.

12. Were any anomalies identified in sample receipt? Y es ]No A

13. Description of anomalies (include sample numbers): NAL- ______

See other side for additional comments

Sample Custodian: Date:______________

Client Informned on-...J2 z by Person contacted

JIk'ction necessary; pr as is

Project Manager -> Date_ za/ A f'

LS-023, Rev. 12, 10/10

TestAmerica Page 52 of 73
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TestAmerica
THE LEADER IN ENWV1RoHMHN-. TESIING

Samnple Chieck-in List

Date,,Time Received: t /A l2DG-M Screen Result (out) I_______ (in) Iniastj

Chem: Pbt\ SD G N [ SAF# -O[N
Work 7derNumber.1L D 4b 1Chain of Custodv# t'! i7L 2 '

ShippinContaer D .De~jki.Lf _ N'A[) Air BiI ________3________Ab

Item 1 through 5 for shipping container only, Initial appropriate response.

1. Custody Seals on shipping container intact? yes [LvW No [ INo Cus-Lody Seal

2. Cus-Lody Se-als dated and siqaned? yes ' ,~ No [ No Custod-Y Seal

3. Chain of Custody record present? Y--s [/]No[

4. Cooler te-mperature: t C INAk [ ) Vermiculitelpacking materials is NA [ -)Wet [ ]Dry 2VV]
Item 6 through 10 for samples. Initial appropriate response.

6. N, umber of samples in shipping container (Each sample may contain multiple bottles): a k-IJLPper- g&-4

7. Sample holding times exceede-d? NA[ Yes[ No[W4]

8. Samples have:
___tape ___hazard labels
L~ custody seals z-V appropriate sample labels

9. Samples:
_____are in good condition are leaking

___are broken ___have air bubbles (Only for samples requiring no head space)
10. Sample pH appropriate for analysis requested Yes [LVy ] No [ ] N/A [ J (iNote discrepancies in 4 13)

(If acidiflcation necessary, then document sample ID, initial pH, amount of PHN0 3 added and pH after addition)

RiPL ID #4 of preservati-ve used:. q" I A,

11. Sample Location, Sample Collector Lsted? *YeLIX No [
*For documentation only. No corrective action needed.

12. WAere any anomalies identified in sample receipt? Yes [ OW

13. Description of anomalies (include sample numbers): NA

See other side for additional comments

Sample Custodian: Z. 1 D ate:

Client Informed on-N by_1.4 by Person contactedV 7

U/A acti on needjesasi

Project Manager CT52&Date_______________

LS-023, Rev. 12, 10/10

TestAmerica Page 55 of 73
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TestAmerica
H7 LEADER IN =t4VFRDNME:NAL T ESTING

Sample Cheek-in List
Da7Le.Tizme Received : eD Ch Scree2n Rersult (out') h ~s masV

0,~ d5nrNmer7CL' Chain of Castoev~ L (~~O x)') 4

item 1 tb-ou21 D for shit)pI2g container onyIVi lapirit epne

i. CuLstoDy Seals on shipping con-mer inlac:? Yes LW) No [ No C'asiody Seal

2. usdy ecs dater an iYes [-V] _No No CsoySa

3. Chain of Cus-ody reco-rd oesent? Yes [w)] No[

4, Cooler teperaire:f N,[ I .VrcuieakrcmteasisA [ WeAtt [ 3Dry[4-V]
Ite 6 tniough 10 for samples. Initial &Doa-opriaze rtsnonse.

6. _Number of' samples in shippinga container (Eac h sample ma y contain multile botes):2e9-LL

7. Sample holding times exceetded? N-A E ]Yes [ 3 o [LV]
8. Samples have:

____ape _ _hazard labels
UV! custody seals I-V appropriate sample labels

9. Samples:
JAI are in good condition ___are leaking

__are broken ___have air bubbles (Only for samples requiring no head space)

10. Sample pH1 appropriate for analysis requested Yes [1-A.] No [ ] N/A [ ] (Note discrepancies in 1113)
(If acidification necessary, then document sample ED, initial pH, amount of HN0 3 added and pH after addition)

RPL ED "I of preservative used:__________________ ______________

11. Sample Location. Sample Collector Lsted? *YL/N

*For documentation only. No conective action needed.

12. Were any anomalies identified in sample receipt? Yes [] N /I

13. Description of anomalies (include sample numbers): NA [

See other side for additional comments

Sample Custodian: .Dt:_____________________

Client Informed o.. byperson contacted A q

[).N9o action necessary oess as is

Project Manager .Date (,fiS
LS-023, Rev. 12, 10/10

TestAmerica Page 58 of 73
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1/11/2011 11:12:33 AM 1000 Fraction Transfer/Status Report
Byoate: 1/11/2010, 1/16/2011, Batch: '0363129', User: *ALL Order By DateTimeAccepting

0 Batch Work Ord CurStatus Accepting Comments

0363129
AC Rev1C WagarC 12/30/2010 11:51:26

SC wagarr IsBatched 12/29/2010 9:11:38 AM ICOORADCALC v4.8.49
SC WagarC InPrep 12/30/2010 11:51:26 AM RL-PRP-004 REVISION 1
SC WagarC InPrep2 1/3/2011 7:04:32 AM RL-GAM-001 REVISION 1
sc BockJ InPrep2 1/312011 12:37:14 PM RL-GAM-001 REVISION 1
SC BockJ Prep2C 1/6/2011 11:42:31 AM RL-GAM-001 REVISION 1
SC BlackCL InCnt1 116/2011 12:18:19 PM RL-CI-007 REVISION 1
SC BlackCL CalcC 1/7/2011 9:10:53 AM RL-CI-007 REVISION 1
SC whelands RevIC 1/10/2011 3:43:00 PM RL-DR-001 Rev 2
SC antonsonl Revi C 1/11/2011 11:11:58 AM RL-DR-O01 Rev 2
AC WagarC 1/3/2011 7:04:32 AM

AC BockJ 1/3/2011 12:37:14 PM

AC BockJ 1/5/2011 11:42:31

AC BlackCL 1/6/2011 12:18:19 PM

AC BIackCL 1t7/2011 9:10:53 AM

AC whelands 1/10/2011 3:43:00 PMv

AC antonsonl 1/11/2011 11:11:58

AL;: A-ccepling Enry 3137 57arus Mnange

Test~rmerlca Richland Grp Rec Cnt: 8
Richland Wa. Page 1 ICOOFractions v4.8.44
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1/18/2011 11:21:13 AM 1000 Fraction Transfer/Status Report
ByDate: 1/18/2010, 1/23/2011, Batch: '0363125', User: *ALL Order By DateTimeAcceptlng

Q Batch Work Ord CurStatus Accepting Comments

0363125
AC ReviC ONelilDI 12/29/2010 4:30:28
SC wagarr IsBatchad 12/29/2010 9:11:38 AM ICOC-RADCALC v4.8.49
Sc ONeiIID rInPrep 12/29/2010 4:30:28 PM RL-PRP-004 REVISION 1
Sc ONejIlO InPrep2 1/3/2011 2:44:23 PM RL-GAM-002 REVISION 1
SC ONeIIID Prep2C 1/7/2011 5:26:42 PM RL-GAM-002 REVISION 1
SC DAWKINSO In~nti 1/7/2011 5:41:35 PM RL-CI-007 REVISION 1
SC ClarkR CaIcC 1/12/2011 2:57:05 PM RL-CI-007 REVISION 1
SC antonsonl Revi C 1/18/2011 11:21:03 AM RL-DR-001 Rev 2

AC ONeIIID 1/3/2011 2:44:23 PM

AC ONeIIIDI 1f7/2011 5:26:42 PM

AC DAWKINSO 1/7/2011 5:41 :35 PM

AC ClarkR 1/12/2011 2:57:05 PM

AC antonsonl 1/18/2011 11:21:03

A1(,: ACCOPlig Envy; Su: Status unange
TestAmerica Richland Grp Rec Ont:6
Richland Wa. Page 1 ICOOFractions v4.8.44
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1/7/2011 11:12:05 AM 1000 Fraction Transfer/Status Report
ByDate: 1/7/2010, 1/12/2011, Batch: '0363134', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments

0363134
AC Rev1C WagnerF 1/3/2011 3:04:21 PM

SC wagarr IsBatched 12/29/2010 9:11:38 AM fCOC-RADCALC v4.8.49
SC WagnerF Sep10C 1/3/2011 3:04:21 PM RL-LSC-008 REVISION 1
SC BlackCL InCntl 1/4/2011 11:46:08 AM RL-C)-005 REVISION 1
SC BlackCL CalcC 1/5/2011 11:11:19 AM RL-C1-005 REVISION 1
SC whelands ReviC 1/7/2011 11:11:49 AM RL-DR-001 Rev 2
AC BlackOL 1/4/2011 11:46:08

AC BlackCIL 1/5/2011 11:11:19

AC whelands 1/7/201 111:11:49

AG:Ai-cepring inrly, 50:5.ralus Unange
Test~merica Richland Grp Rec Cnt:4
Richiand We. Page 1 ICOCFractions v4 .8 .44

TestAmnerica Page 73 of 73


