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NOVEMBER 18, 2011

THE LEADER IN ENVIRONMENTAL TESTING

Certificate of Analysis TestAmnerica Laboratories, Inc.

CH2M Hill Plateau Remiediation Company
P.O. Box 1600
Mail Stop -R3 -60
Richland, WA 99352

November 18, 2011

Attention: Scot Fitzgerald

SAF Number : F1 1-069
Date SDG Closed : October 26, 2011
Number of Samples One (1)
Sample Type Water
SDG Number W06312
Data Deliverable : 24 Hour/i15 Day Summary

CASE NARRATIVE

I. Introduction

On October 26, 2011 one water sample was received at TestAmerica (TARL). Upon receipt, the sample
was assigned the following laboratory ID numbers to correspond with the CH2M specific ID:

CH12M LD# TARL IDl# MATRIX DATE OF RJECEIPT

B2CP 0l MNKKP WATER 10/26/11

U. Sample Receipt

The sample was received in good condition. The analysis requested on the COC was Tc-99 by ICPMS
however TARL is does not have this capability. The client requested TARL to provide a quick-
turnaround technetium-99 screening result. For more detail refer to the SIR (CIIPRC Tracking Number-.
SDR12-039) which is included in this report following the case narrative. No anomalies were noted
during check-in.

1111. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample 11D. Each set of data includes

sample identification information, analytical results and the appropriate associated statistical errors.

2800 George Washington Way Richland, WA 99354 tel 509.375.3131 fax 509.375.5590 www.testamericainc.com
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CH2M Hill Plateau Remediation Company
November 18, 2011

The requested analyses were:
Liquid Scintillation Counting
Technetium-99 by TEVA method RL-LSC-014

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.

V. Comments

Liquid Scintillation Counting
Technetium-99 by TEVA method RL-LSC-014:

Batch 1304111:
The sample was counted for fifteen minutes. The CRDL was not met due to the reduced count time. No
QC samples were analyzed as directed by the client.

Batch 1304164:
Batch 1304111 was re-counted for sixty minutes which is the routine count time for this procedure. No
QC samples were analyzed as directed by the client.

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.

Testamera Page3 f 1
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SAMPLE ISSUE RESOLUTION SIR NUM SDR12-039
REV NUM 0
DATE INITIATED 10/26/2011

SAMPLE EVENT INFORMATION

SAF NUN(S) F1 1-069

OPERABLE UNIT(S) 200-UP-1

PROJECT(S) Remedial Wells

SAMPLE EVENT TITLE(S) 200-UP-1 Remedial Wells

LABORATORY TestAmerica Incorporated, Richland

NUMBER OF SAMPLES 4

SAMPLE NUMBERS B2CPOO, B2CP01,1B2CPO2, B2CP03

SAMPLE MATRIX WATER

COLLECTION DATE 10/24/20 11

SOG NUM W06297, W06312, W06315, W06334

ISSUE BACKGROUND

CLASS General Laboratory Direction

TYPE Addition of Analyses

DESCRIPTION The listed sample has been diverted from the Waste Sampling and Characterization Facility to the TestAmrneca
Richiand laboratory. The sample requires a 24-hour "quick-tum" technetium-99 screen to support field drilling
operations.

DISPOSITION

DESCRIPTION Proposed Resolutlon:

Request TARL provide a quick-turnaround technetlum-99 screening for the listed sample. Screening method to
consist of a separation on TEVA resin followed by liquid scintillation counting. No batch QC samples are required
for this quick-turn screen. TARL will also analyze the sample with the TC99_ETVDSK.JLSC method to confirm the
quick-turn results.

JUSTIFCATION Accepted Resolution: Accept Proposed Resolution.

Submitted by: David Todak / CI-PRC Date: 10/26/2011

Accepted by: Sandra Seger / TARL Date: 10/27/2011

A-6003-640 (03130) PAGE 1 of 1
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Drinking Water Method Cross References

_____________________DRINKING WATER ASTMV METHOD CROSS REFERENCES __

Referenced Method Isotope() TestAmerica Richiand'sSOP No.
EPA 901.1 Cs-134, [-131 RL-GAM-001
EPA 900.0 Alpha & Beta RL-GPC-001
EPA 00-02 Gross Alpha (Copreolpitation) RL-GPC-002
EPA 903.0 Total Alpha Radium (Ra-226) RL-RA-002

EA931Ra-226 RL-RA-001
EPA________904.0_______ Ra-228 RL-RA-001
EPA 905.0 Sr-89/90 RL-GPC-003
_____________D5174____ Uranium RL-KPA-003
EPA_______906.0_______ Tritium RL-LSC-005

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

Uncertainty Estimation
TestAmnerica 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(xy~z... ). The components (x,y,z) are evaluated 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 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 sumn-of-the-squares of the individual uncertainties. The uncertainty associated with the derived result
is the combined uncertainty (u.) 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 alt other random 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
i-ntGenerallafo Y3.72
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ActonLevAnagredupn atiityleelRepoart Definitions

Actin Le Anagred uon ativty lvelused 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 (ResultfExpected)-l as defined by ANSI N13.30.

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

Count Error (#s) 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 Counting (MSC) the batch blank count is the background.

* Total Uncert (#s) All known uncertainties associated with the preparation and analysis of the sample are propagated to give a measure
u,_Combined of the uncertainty associated with the result, us, the combined uncertainty. The uncertainty is absolute and in the
Un ceri!4inty. 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 (RI.)

Le Decision Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
associated with the sample. The Type I error probability is approximately 5% Lc=(l .645 *
Sqsl(2(BkgmdCnt/BkgndCnMiny/SCntMin)) * (ConvFct/(Eff*Yld*Abn *Vol) * IngrFct). For LSC methods the
batch blank is used as a measure of the background variability. iLc 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((BkgrndCnt/BkgmdCnt~in)/SCntMin) + 2.7 1l/SCnt~in) * (ConvFct4(Eff * Yid * Abn * Vol) * lngrFct). For
LSC methods the hatch blank is used as a measure of the background variability.

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

Ratio U-234/U-238 'The U-234 result divided by the U-238 result. The U-234[U-238 ratio for natural uranium in 141ST SRM 4321IC is
1.038.

Rs0/MIC Ratio of the Result to the MDC. A value greater than 1 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.

RstiotUcert 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 he used in concert with she qualifiers
associated with the result.

Report DR No Sample Identifier used by the report system. The number is based upon the first five digits of the Work Order
Number.

RER The equation Replicate Error Ratio = (S-Dy[sqrt(TPUs2 + TPUd2 )I 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 TestAmecrica upon sample receipt.

Sum Rpt Alpha The sum of the reported alpha spe 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 Terecovery of the tracer added to the sample such as Pu-242 used to trace a Pu-239/40 method.

TeatAmnerica
rot~eneraltute v3.72
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Sample Results Summary Date: 18-Nov-1I

TestAmerica TARIL
Ordered by Method, Batch No., Client Sample ID,

Report No. : 49379 SDG Na: W06312

Client Id Tracer
Batch Work Order Parameter Result +- Uncertainty ( 25) Qual Units Yield MOL CRDL RPO

1304111 TC99_ETVDSKLSC
B2CPOI

MNKKPIMA TC-99 7.26E+02 +-5.8E+01 pCi/L 100% 2.OOE+0l 1.50E+01

1304164 TC99OaTVDSKL5C
B2CPOI

MNKKP2AA TC-99 7.27E+02 +-4.6E+01 pCi/L 100% 9.66E+00 1.50E+01

Noof Results: 2

TestAnierica RPD - Relative Percent Difference.

rptSTL-RchSaSumn
mary2 V5.2.18
A2002
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TestAm erica Data Review/Verification Checklist 11/1/20111 12:00:18 PM
THE LEADER IN EN'HRONMENrAL TETN RADIOCHEMISTRY, First Level Review
Lot No., Due Date: J1J290423; 11/01/2011
Client, Site: 108302; FLH HANFORD
OC Batch No., Method Test: 1304111; RTC99 Tc-99 by LSC
SDG, Matrix: W06312; WATER

'1.1 Is th e 165C page complete; includes all applicable analysis, dates, SOP numbers, and revisions? Y~ No N/A

A.~.Q 5atcKUL
2.1 Do the Summary/Detailed Reports include a calculated result for each sample listed on the QC Batch Sheet? Yp No N/A

2.2 Are the 00 -appropriate for the analysis included in the batch? Ye~ No N/A

2.3 Is the Analytical -Batch Worksheet complete; includes as appropriate, v-o-tu-mes, count t-i-mes, eSt-c Y 7 No N/A

2.4 Does the Worksheets include a Tracer Vial label for each sample? Yes No W

3.1 Is the blank results, yield, and MDA within contract limits? Yes No N

3.2 1Is the -C S resulIt, yiel d, an d _MDA wit hin -c ontract li mits_? Ye-s1 N .o

3.3 Are the MS/MSD results, yields,- and _MIJA wit-hin cont .ract limits? Y es N o y

3.4 Are the duplicate result, yields, and MOAs within contrt limits? Yes No N

35 A re th e sam np le yielIds -and M DAs with In _c ontract limits? k--------- - ------ Yes No N

*0-" a Vda. ~. - -

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

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

4.3 We r e Yiel-ds en tered c orre ctly-?- - Y No N/A

4.4 Were spectra review ed/Imeet- contractfuial requirem-e nts?- Yes No

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

5_6 ie 0010~- -- -- -

5.1 Are all nonconformances included and noted? Ye s N o

5.2 Are all required forms Yildoue No N/A

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

5.4 Was transcription checked..? Y N o N/A

5.5 Were all calculations checkd at a minimum frequency?- Yes No I

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

6.0 Comments on any No response:,

results for screening only.

First Level" Z .- Date_______
TestAmeric~'fitchland Pagel
QASRAD6$L~v4.8.44
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TestAmerica
THE LEADER IN ENVIRONMENTAL TESTING

Data Review Checklist
RADIOCHLEMISTRY

Second Level Review

Batch Niuber: 0 30 11 1

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 Contract Detection Limit?
4. Is the blank result > the Contract Detection Limit but the
samp~le result < the Contract Detection Limit?
5. Is the LCS recovery within contract acceptance criteria?
6. Is the LCS Minimum Detectable Activity s 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?
16. Were units checked?

Comments on any "No" response.:___________________________

Second Level Revie(...x... Date: J ,1/

LS-038B3, Rev. 10, 9/07

TestAmerica Page 10 ofl19
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TestAmerica Data Review/Verif ication Checklist 1//0195:5A

TMI LEADER WR ENVIROMMENWAL TESIG RADIOCHiMISTRY, First LvlReview

Lot No., Due Date: J1J290423; 11/01/201ir!
Client, Site: 1108302; FLH HANFOR'
OC Batch No., Method Test: 1304164; RTC99 Tc-b9 by LSC
SDG, Matrix: W06312; WATER

1.0 Coc,
1.1 Is the ICOC page complete; includes all applicable analysis, dates, SOP numbers, and revisions? Y No N/A

:e 'C Batdf iV- eut ~.N
2.1 Do the Summary/Detailed Reports include a calculated reutfor each sample listed on the OC Batch Sheet? :Y N /

2.2 Are the QCappropriate for the analysis included in the batch? Y7 No N/A

2.3 Is the Analytical -Batch Workshe et compl ete; fincludces as ap prop-riate, -volumes,-coun-t time s, 'etc? Yej No N/A

2.4 Does the Worksheets include a Tracer Vial1 label for each sample? Yes No

3.1 Is the blank results, yield, and MDA within contract limits? Y7 No N/A

3.2 Is the LCS result, yield, andivMDA within- -contract l-imits? .Yes No N

3.3 Are the MS/MSD results, yields, and MVDA within contractH lmits? Yes No

3.4 Are the duplicate result, yields, and MDAs within contract limits? Yes NoW

3. 5 Are th e s ample yields and MODM-- wit h in c ont recti lmit s?---- Yeq No N/A

4.1 Were results calculated in the correct units?YeNN/

4.2 Were analysis volumes entered correctly"? - Y o7 /

4.3 Were Yields entered correctly? Y No N/A

4.4 Were spectra reviewed/meet contractual requirements? Yes No

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

5.1 Are all nonconforrnances, included and not ed? Yes No

5.2 Are all required forms tilled out? Y7 No N/A

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

5.4 Was transcription checked? Y . NoWNA

5.5 Were aill calculations checked -at a minimum frequency?-. Yes No

5.6 Are worksheet entries complete and correct? Y7 N /

6.0 comments on any No response:

Client requested re-count.

krst Level - . " 6 -.Z Date
restAmericXJPlchland Page1
IASRAOCALCv4.8.44
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TestAmenca
THE LEADER IN ENVIRONMENTAL TESTING

Data Review Checklist
RADIOCHEMISTRY

Second Level Review

Batch Number: I314 a

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 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 < 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 Revi :( c . i Date: I c

LS-038B3, Rev. 10, 9/07
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TestAmerica
THIE LFAMR IN ENVIPONMEWTM. N

Sample Check-in List

Date/Time Received: \1L)- 'D k I CR~ lontainer GM Screen Result: (Airlock) rC Initia1~p I
I Sample GM Screen Result (Sample Receiving) uJ ~ Initialst

Lot Number j *I= ITdC
Chain of Custody # ~ -CYP,-(

Shipping Container lID: \C, ,- caS NA, Air Bill Number:___________

Samples received inside shipping oontainer/coolerlbox Ye4 z Continue with 1 through 4. Initial appropriate response.

No [ Go to 5,add comment to 416.

1.- Custody Seals on shipping container intact? Yes [ ]No [ ] No Custody Sca(

2. Custody Seals dated and signed? Yes [ ]No[ No Custody Seal l

3. Cooler temperature: ___ 0C NA T],

4. Vericulite/packing materials is NA(I? Wet [ I Dry[

Item 5 through 16 for samples. Initial appropriate response.

5. Chain of Custody record present? Yea-] No[

6. Number of samples received (Each sample may contain multiple bottles):'.k 1

7. Containers received- rymi.C H9L4hI)T W&L k>~ro~

8. Sample holding times exceeded? NA[ YesE ]o ]

9. Samples have:
____tape t .hazard labels

cz+custody seals c-: appropriate sample labels

10. Matrix:
___A (FLT, Wipe, Solid, Soil) C(q-_D (Water)
___S (Air, Niosh 7400) ___T (Biological, Ni-63)

11. Samples:
(Q2 are in good condition ___are leaking
____arc broken -have air bubbles (Only for samples requiring no head space)

-__Other__________________________________

12. Sample pH appropriate for analysis requested YeL.) I No [ I NA
(If acidification is necessary, then document sample ID, initial pl1amount of HTN03 added and pH after addition n table overleaf)

RPL ID # of preservative used :______________________________

13. Were any anomalies identified in sample receipt? Yes [ IN&2]

14. Description of anomalies (include sample numbers):

LS-023, Rev. 15, 07/11 See over for additional iformation.

TestAmerica Page 14 of 19
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11/1 /2011 11:59:03 AM ICOC Fraction Transfer/Status Report
ByDate: 11/1/2010. 11/6/2011, Batch: 13041 11', User: *ALL Order By DateTimeAccepting

0 Batch Work OrcJ CurStatus Accepting Comments

1304111
AC ReviC ClarkR 10/31/2011 3:32:57

SC Iuksics IsBatched 10/31/2011 1:30:42 PM ICOC-RADOALC v4.8.49
SC ClarkR In~nti 10/31/2011 3:32:57 PM RL-01-005 REV. 2
SC BIackCL CalcC 11/1/2011 8:53:48 AM RL-CI-005 REV. 2
SC nortonj RevIC 11/1/2011 11:58:59 AM RL-DR-001 Rev 2
AC BlackCL 11/1/2011 8:53:48

AC nortonj 11/1/2011 11:58:59

AL. ACxep!ing L1111y.-; : blats Una/1f30

Test~mca Richland Grp Rec Cnt: 3
Richland Wa. Page 1 1ICOC Fractions v4.8.44
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***RE-CQTJ>fT RIEQUEST***
DUE DATE________

CUSTOM-NER QJ
-ANALAYSIS __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ _

MATRIX____________________

SAMNPLE DELIVERY GROUP ________________

OLD BATCH NUMBER L\

NEW BATCH NUMBR______________

LAB SAMP~LE 11D CLIENT ID R EASON FOR REQUEST & AN.ALYSIS COMiMENTS

1 )
2)

5)
64)

7)
8)

-9)

14) ______ _

15)
-16) _ _ _ _ _ _ _

17) ________

18)
19)

'20) ________ _________________________

RC- 126, 12/07, Rev 5

TestAmerica Page 17 of 19
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11/2/2011 9:58:28 AM I000 Fraction Transfer/Status Report
ByDate: 11/2/2010.,11/7/2011, Batch: 1304164, User: *ALL Order By DateTimeAccepting

0 Batch Work Ord CurStatus Accepting Comments

1304164
AC Revi C ClarkRt 10/31/2011 3:33:10
SC ClarkR In~ntI 10/31/2011 3:33:10 I'M RL-CI-005 REV. 2
SC CIarkR CalcC 11/2/2011 9:22:24 AM RL-CI-005 REV. 2
SC nortoni Revi C 11/2/2011 9:58:24 AM RL-DR-001 Rev 2
A C ClarkR 11/2/2011 9:22:24

A C nortoni 11/2/20111 9:58:24

A ACeP~ng ntry; b(Sausuango
TestAinerica Richland Grp Roc Cnt:3
Richland Wa. Page 1 ICOC~ractions v4.8.44
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