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Mr. Brian Snyder, Water Division Director
Acting Public Utilities Division Director
Sangre de Cristo Water Division

City of Santa Fe

801 West San Mateo

P.O. Box 909

Santa Fe, New Mexico 87504

Subject: Los Alamos National Laboratory Sitewide Monitoring Program Drinking Water
Results for the City of Santa Fe Buckman Water Supply Wells

Dear Mr. Snyder:

This report, prepared by Los Alamos National Laboratory (the Laboratory), provides the analytical
results from the June 8, June 22, and August 24, 2010, sampling of the City of Santa Fe’s Buckman
Wells No. 1, 6, and 8 for low-level tritium analysis. All results were below the U.S. Environmental
Protection Agency (EPA) drinking water standards.

Routine monitoring of select Buckman water supply wells is conducted in accordance with the

April 22, 2010, sampling and analysis plan cooperatively developed between the Laboratory and City
of Santa Fe staff. Under this plan, Buckman Wells No. 1, 6, and 8 will be sampled quarterly by the
Laboratory: twice per year for full-suite analysis (radionuclides [including tritium], general inorganics
[including perchlorate], metals [including chromium], and organics) and twice per year for low-level

tritium.

The attached CD contains the following items: (1) American Radiation Services International
(ARS) data reports and (2) an Excel file of all analytical results (Tables 1 and 2) with a glossary of
laboratory qualification codes, secondary validation codes, and secondary validation reason codes.
The analytical results are as follows.

Tritium: Samples from Buckman Wells No. 1, 6, and 8 were submitted to ARS for low-level
tritium analysis. Historically, all low-level tritium samples were submitted to the University of
Miami Tritium Laboratory (UMTL) for analysis. Beginning in early 2010, however, the
Laboratory’s contract with UMTL expired and a new contract was awarded to ARS. Accordingly,
results from ARS may not be directly comparable to those from UMTL because of differences in
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each laboratory’s minimum detectable activity (MDA) and counting uncertainty. Analytical results
are discussed below and presented in Table 1. ‘

June 8, 2010: Tritium results from the sampling of Buckman Wells No. 1 and 6 were
nondetect, as indicated by the secondary validation code “U.”

June 22, 2010: The tritium result from the sampling of Buckman Well No. 8 was
nondetect, as indicated by the secondary validation code “U.”

August 24, 2010: Tritium results from the sampling of Buckman Wells No. 1, 6, and 8
were as follows.

» Buckman Well No. 1: 3.93 pCi/L
» Buckman Well No. 1 Field Duplicate: ~ 3.03 pCi/L
» Buckman Well No. 6: 2.46 pCi/LL
» Buckman Well No. 8: 3.48 pCi/LL

Most of the low-level tritium results reported from these locations since 2001 were
nondetect. The method used for the newest results has a higher MDA and perhaps less
precision than earlier results. Buckman Wells No. 1, 6, and 8 will be sampled again for
low-level tritium during the first quarter of 2011. The EPA maximum contaminant level
for tritium in drinking water is 20,000 pCi/L.

Field Parameters: Results from the measurement of field parameters—conductivity, temperature,

turbidity, and pH—are presented in Table 2. All results are compliant with the EPA Secondary
Drinking Water Regulations.

In summary, all results presented in this report are below EPA drinking water standards. If you
would like additional information regarding this report, please contact Bob Beers at (505) 667-7969
(bbeers@lanl.gov).

Sincerely,

rd
/

. 5 /"
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I
Michael J. Graham, Associate Director
Environmental Programs

Los Alamos National Laboratory

An Equal Opportunity Employer / Operated by Los Alamos National Security, LLC for the
National Nuclear Security Administration of the U.S. Department of Energy
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MG/CD/SP/BB:sm

Attachment: CD with the following items:
(1) ARS data reports
(2) Excel file of Tables 1-2 and glossary of laboratory qualification codes, secondary
validation codes, and secondary validation reason codes (LA-UR-10-8346)

Cy: (w/att.)
Claudia Borchert, City of Santa Fe, 801 West San Mateo, Santa Fe, NM 87505
Michael Gonzales, City of Santa Fe, 801 West San Mateo, Santa Fe, NM 87505
James Bearzi, NMED-HWB, 2905 Rodeo Park Drive East, Building 1, Santa Fe, NM 87505
Margaret Ryan, NMED-DWB, P.O. Box 5469, Santa Fe, NM 87502
Neil Weber, San Ildefonso Pueblo
Gene Turner, DOE-LASO, MS A316
Bob Beers, ENV-RCRA, MS K490
RPF, MS M707

Cy: (Letter and CD and/or DVD only))
Laurie King, EPA Region 6, Dallas, TX
Steve Yanicak, NMED-DOE-OB, MS M&89%4
Hai Shen, DOE-LASO, MS A316
Steve Paris, EP-CAP, MS M992
Suzanne Coyne, IRM-DCS, MS M992
William Alexander, EP-BPS, MS M992

Cy: (w/o att.)
Tom Skibitski, NMED-OB, Santa Fe, NM (date-stamped letter emailed)
Annette Russell, DOE-LASO, MS A316 (date-stamped letter emailed)
Michael B. Mallory, PADOPS, A102 (date-stamped letter emailed)
James C. Cantwell, ADESHQ, MS K491 (date-stamped letter emailed)
Mike Saladen, ENV-RCRA, MS K490 (date-stamped letter emailed)
Danny Katzman, EP-ET, MS M992 (date-stamped letter emailed)
Craig Douglass, EP-CAP, MS M992 (date-stamped letter emailed)
Michael J. Graham, ADEP, MS M991 (date-stamped letter emailed)

An Equal Opportunity Employer / Operated by Los Alamos National Security, LLC for the
National Nuclear Security Administration of the U.S. Department of Energy



Table 1.0

Buckman Wells Nos. 1, 6, and 8
Low-Level Tritium

Fid Std Lab | Concat | Fld Qc

Location Prep Std Uncertainty { Std | Qual Flag Type Lab

Name Start Date | Analyte Anyl Meth Code Code Result | Units (1s) Mda| Code Code Code Code Sample Id
Buckman | 6/8/2010 H-3 Generic:Low_Level_Tritium UF J<| -294 pCi/L 0.73 2.11 U U ARSL Buckman1-10-16990
Buckman 6 6/8/2010 H-3 Generic:Low_Level_Tritium UF <] -335 pCi/L 0.83 2.40 U U ARSL Buckman06-10-16992
Buckman 8 6/22/2010 H-3 Generic:Low_Level_Tritium UF | < 2.27 pCy/L (.80 2.40 U 8] ARS’L Buckman08-10-16994
Buckman 1 8/24/2010 H-3 Generic:Low_Level_Tritium UF 3.93 pCi/L 0.89 2.14 ARSL Buckman1-10-24996
Buckman 1 8/24/2010 H-3 Genernic:Low_Level_Tritium UF 3.03 pCi/L. 0.70 1.66 FD ARSL Buckmanl-10-24999
Buckman 6 8/24/2010 H-3 Generic:Low_Level_Tritium UF 2.46 pCi/L 0.58 1.34 ARSL Buckman06-10-24997
Buckman 8 872412010 H-3 Generic:Low_Level _Tritium UF 3.48 pCi/L 0.80 1.88 ARSL Buckman08-10-24998

EF2011-0080

LA-UR-10-8346

Page 1 of 1
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Table 2.0

Buckman Wells Nos. 1, 6, and 8

Field Parameters

Location Fld Prep Lab

Name Start Date Analyte Analyte Desc Code Result Units Code Sample Id
Buckman | 8/24/2010 TURB GENERIC FIELD TURB UF 0.29 NTU FLD Buckman06-10-24996
Buckman 1 8/24/2010 TEMP GENERIC FIELD TEMP UF 22.2 deg C FLD Buckman(06-10-24996
Buckman 1 87242010 SPEC_CONDC GENERIC FIELD CONDUCTIVITY UF 429 uS/cm FLD Buckman(6-10-24996
Buckman 1 8/24/2010 ‘ pH GENERIC FIELD PH UF 7.91 SU FLD Buckman06-10-24996
Buckman 6 8/24/2010 TURB GENERIC FIELD TURB UF (.20 NTU FLD Buckman(6-10-24997
Buckman 6 8/24/2010 TEMP GENERIC FIELD TEMP UF 24.2 deg C FLD Buckman(6-10-24997
Buckman 6 8/24/2010 SPEC_CONDC GENERIC FIELD CONDUCTIVITY UF 609 uS/cm FLD Buckman06-10-24997
Buckman 6 8/24/2010 pH GENERIC FIELD PH UF 7.14 su FLD Buckman(06-10-24997
Buckman 8 8/24/2010 TURB GENERIC FIELD TURB UF 0.11 NTU FLD Buckman08-1>0-24998
Buckman 8 8/24/2010 TEMP GENERIC FIELD TEMP UF 26.2 deg C FLD Buckman08-10-24998
Buckman 8 8/24/2010 SPEC_CONDC GENERIC FIELD CONDUCTIVITY UF 528 uS/cm FLD Buckman08-10-24998
Buckman 8 8/24/2010 pH GENERIC FIELD PH UF 748 SuU FLD Buckman(8-10-24998

EP2011-0090

LA-UR-10-8346
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Original COC



Hard Copy Required Page 1 of 1

Wednesday, June 23, 2010 REQUEST NUMBER: 10-3478
LOS ALAMOS
NATIONAL LABORATORY
ATTN: Danny Coleman These Samples are on:
American Radiation Services - Primary LANL Request Number:10-3478
1726 Wooddale Court Per Agreement Number:63641-001-10
Baton Rouge, LA 70806 Project Cost Code: WEPR1158W100

Please analyse the enclosed samples
according to the schedule indicated:

SHIP DATE: 6/23/2010
TURNAROUND/REPORT DUE: 7/23/2010
TURNAROUND REQ'D: 30 Days

RAD SCREENING: Yes, Below Background
LAB REQUEST COMMENTS:

LANL ER SMO CONTACT:

Signature: §

PRIORITY METHOD CODE CNTNR SAMPLE ID SAMPLE DATE SAMPLED SPECIAL
MATRIX INSTRUCTIONS
Generic:Low_Level_Tritium 1 Buckman08-10-16994 WG 6/22/2010

Final Page of REQUEST NUMBER 10-3478




Hard Copy Required Page 1 of 1

Wednesday, June 23, 2010 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 10-3478C
LOS ALAMOS REQUEST NUMBER: 10-3478
NATIONAL LABORATORY
ATTN: Danny Coleman TURNAROUND/REPORT DUE: 7/23/2010

American Radiation Services - Primary TURNAROUND REQD: 30

1726 Wooddale Court ’

Baton Rouge, LA 70806
LAB REQUEST COMMENTS:

SAMPLE ID CTNR CTNR DESC ORDER PRESERV MATRIX

Buckman08-10-16994 1 POLY WSP-LL-H-3 None WG

ReIi&ished By: Date Time _ Received By: Date Time
@Q C/)gﬂg 3'0o #t’r,rf/\ 191_53 kﬁﬂ‘ @.Cb 6—&‘(’-[ O LQ." /O

Printed Name Signature Printed Name Signature

Printed Name Signature Printed Name Signature

Printed Name Signature Printed Name Signature

Received for DISPOSAL By: Date Time Remarks:

Printed Name Signature
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2609 North River Road e Port Allen, Louisiana 70767
1 (800) 4014277 e Fax (225) 381-2996

INTERNATIONAL

September 29, 2010
LANL
Keith Greene

PO Box 1663 MS M992
Los Alamos, NM 87545

Request Number: 10-3478

LANL Sample ID: Buckman08-10-16994

Dear Mr. Greene;

On June 24, 2010, ARS International received one (1) water sample to be analyzed for Low Level Tritium.

The samples were processed and counted using the appropriate counting equipment and QA/QC for this type of
analysis. Results of the analysis and QA/QC are attached in the data package.

The client and QA/QC samples were counted with a count time sufficient to meet quality control parameters for
counting equipment and were within acceptance criteria and statistical sound detection limits.

If you have any questions please do not hesitate to call at 225.381.2991 or email LANL(@amrad.coin.

Sincerely,

Laboratbry Management
ARS International



2609 North River Road e Port Allen, Louisiana 70767
1 (800) 401-4277 e Fax (225) 381-2996 (

INTERNATIONAL
COVER PAGE
PROJECT SAMPLE IDENTIFICATION
CROSS-REFERENCE
TO ARS SAMPLE LABORATORY IDs

Subcontract (LANL Agreement Number) 63641-001-10

Request PRO JEI(JII?‘I‘NSI,;MPLE American Radiation Services
Number ID NUMBER SAMPLE ID NUMBER(S)
10-3478 Buckman08-10-16994 ARS1-10-01408-001

ANALYTICAL METHODS

Tritium analyses were performed using ARS-040 Tritium Assay in Water Samples Using Electrolytic
Enrichment.

ANALYTICAL RESULTS

The result data that are flagged with “U” indicate that the activity is below the MDC.

American Radiation Services Project Manager/Laboratory Director's Comments:
“1 certify that this sample data package is in compliance with SOW requirements, both technically and for
completeness, other than the conditions detailed above. Release of the data contained in this sample data package
and the computer-readable EDD, as applicable, submitted on diskette or by modem, has been authorized by the
Laboratory Manager or the Manager’s designee, as verified by the following signature.”

"I certify that this electronic image and all hardcopies produced from this image accurately represent the data and
is in compliance with the LANL specific requirements, both technically and for completeness, other than the
conditions detailed above or in the sample data package narrative. Release, by submission through email, the data
contained in this electronic image and the computer-readable EDD (as applicable), has been authorized by the
laboratory Manager/Technical Director or the Manager's designee."

Laboratory Management, ARS International q.79-10
Signatijge O \ Title Date
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2609 North River Road, Port Allen, Louisiana 70767

INTERNATIONAL

ARS Sample Delivery Group: ARS1-10-01408

Client Sample ID: BUCKMANO08-10-16994

Sample Collection Date: 06/22/10
Sample Matrix: Aqueous

Analysis I Analysis Analysis MDC

Description : Results Error +/-1s

Enriched H-3 0.710 0.250 0.750

0.360

DLC

1 (800) 401-4277 FAX (225) 381-2996

Analysis

Qual '_ Units

U TU

Request or PO Number: 10-3478
ARS Sample ID: ARS1-10-01408-001
Date Received: 06/24/10
Report Date: 09/28/10
Canalysis Analysis Analysis Tracer/Chem
Test Method Date/Time Technician Recovery
AR§—040 T 09/27/10 00:00 R o : N/A

NOTES: Project Cost Code WEPR 1158W100

A

Project Manager Review

Notes: American Radiation Services, Inc. assumes no liability for the use or interpretation of any analytical resuits provided other than the cost of the analysis itself. Reproduction of this report in

less than full requires the written consent of the American Radiation Services, Inc.

LELAP Certificate# 01949

NELAP Certificate # E87558



1 (800) 401-4277 FAX (225) 381-2996

‘ . @ 2609 North River Road, Port Allen, Louisiana 70767

INTERNATIONAL

QC Results Report

Sample Delivery Group: ARS1-10-01408
Date Received: 6/24/2010

Laboratory Control Sample Evaluation

Lcs
Analysis Qc Analysis Expected Report Analysis Analysis Analysis Percent
Batch Type Analyte Results csu1(1s) Mbc Value Qual Units Test Method Date/Time Technician | Recovery (%) Ac;ea;:a:ce
ARS1-B10-03243 LCS H3 8.240 1.270 0.630 8.489 TU ARS-040 9/21/10 0:00 IR 97 75%-125%
Blank Evaluation
Analysis Qc Analysis Expected Report Analysis Analysis Analysis
Batch Type Anatyte Results csu1(1s) Moc Value Qual Units Test Method Date/Time Technician
ARS1-810-03243 MBL H3 -0.270 0.170 0.550 NA U TU ARS-040 9/21/10 0:00 R
Sample RER Duplicate Evaluation
RER
Analysis QcC Analysis Analysis Analysis Analysis Analysis
Batch Type Description Resuit 1 €su1(1s) Result 2 €SV 2 (1s) | Qual Units Test Method Date/Time Technician RER Accear.:‘ta:cek
ARS$1-B10-03243 | LCSD H3 8.240 1.270 7.920 1.220 TU ARS-040 9/21/10 0:00 JR 0.13 <1
Sample DER Duplicate Evaluation
. DER
Analysis QC Analysis Analysis Analysis Analysis Analysis
Batch Type Description Result 1 €sU 1 (1s) Result 2 €SV 2 (1) | Qual Units Test Method Date/Time Technpician DER Acce:‘ta;\cek
ARS1-B10-03243 | LCSD H3 8.240 1.270 7.920 1.220 TU ARS-040 9/21/10 0:00 JR 0.36 <3

“Dwon, Rose

Project Manager Review

Notes: American Radiation Services, Inc, assumes no liability for the use or interpretation of any analytical results provided other than the
cost of the analysis itself. Reproduction of this report in less than full requires the written consent of ARS International.

LELAP Certificate# 01949 NELAP Certificate # E87558




Expected Value Calculations LANL

ARS Batch Number: ARS1-B09 - 03243 .
PG| L TU
LCS CALCULATED
EXPECTED VALUE ~ ar3as ©.489
Range 21875 - 32.813
LCSD CALCULATED  _
EXPECTED VALUE 27.194 8.443

Range 21756 - 32.633
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QC Evaluation
EPA Method: ARS-040
Batch ID: ARS1-B10-03243
SDG's: ARS1-10-01366; 1375; 1407; 1408

LCS 26.5500 CSU (2s) 8.0100
LCSD 25.5100 CSU-D (2s) 7.7000
DER = abs(LSC-LSCD) = <3

sqr((2s CSU/2)A2)+(( 2s CSU-D/2)*2) at 1 sigma

DER 1.04 = 0.187205 < 3
5.555405
% RPD= ABS(LCS -LSCD) *100= < 25%
(LCS+LCSD)/2
%RPD 1.04 *100 = 3.99539 < 25%
26.03

The RPD shall be less than 25% or other client-applied criteria

RER= abs((LCS-LCSD)) = <1 <--LANL Requirement
(CSU)+(CSD) at 2 sigma

RER = 1.04 0.066199873 <1
15.7100

Blank Information
Act CSU(2s) MDA Act>MDA

AM-241
U-234 *MDA should be below RDL
U-235 *Blank activity must be below MDA

U-238 *Blank activity must be < 1.65*CSU (DOE only)
Pu-238
Pu-239/240 ACT = -0.87
Th-228 Csu-= 105
Th-230 Is ACT<1.65*CSU? ¥
Th-232
H3 -0.87 1.05 1.78
Ra-226
Ra-228
Total U
Pb-210
Po-209
Sr-90
TC-99
NI-63




ARS Tritium Enrichment Calculations

Enrichment Factor Bkg Quench Curve
Curve coeft. - Power | coeff. - Polynomial lambda 1.3863E-04 ACF (def. = 1) 1
y=a’x*h y = ax*3+bx 2+cx+d
Procedures ARS-040 , ARS-060 a 8.978€-01 a -2 319E-06| Syserror 0.15 Reporting Units TU
ARS File 1D Number ARS1-10-01366;1375;1407;1408 b -9.611E-01 b 2.724€-03 Coverage Factor 1 UCF  7.151
ARS Batch 1D Number ARS1-B10-03243 [ c -1.060E+00 Aliquot must be entered in litersi!
d 1.383E+02
Enter Total Total
Final mass Final Mass alig. in Sample Bkg
electrolyzed Mass Electrolyzed Average Detector final Activity Count Count Decay Standard Combined Decision
Initial Mass Mass Na202 sample w/ equivalent sample (g Volume Enrichment Sample Eff Rep. reference Start Date of Duration Duration Correction Sample Counting Counting Standard Minimum Level Reporting
sample (g) added (g) NaOH (a) NaOH (q) pure H20) factor Factor CPM  Bkg CPM QlP (decimal)  Aliquot  Units date Count {min) (min) toTo  Actvity Conc. Uncertainty Uncertainty Uncertainty Detectable Conc.  Conc. Units
Sample 1D \"/ mi Ve mg Vq X Y R, Rp tSE Ef Aiquot Units T, T. szﬂ__. ..:._u_ﬂ OF AC cu 1sCU 1sCSU mDC DLC  Units
min) (min)
ARS1-B10-03243-01  505.85 201 11.16 207 9.09 0.02 4273 6 1.72 53375 03700 000501 L 2/25/2008 9/21/2010 360 360 0.92362 824 028 0.28 127 063 0.31 TU
ARS1-B10-03243-02  507.30 202 11.04 2.08 896 0.02 4345 6 172 52899 03679 000500 L 2/25/2008 9/21/2010 360 360  0.92362 792 0.28 0.28 1.22 0.62 0.30 TU
ARS1-B10-03243-03 513,93 202 10.80 2.08 8.72 0.02 45.16 2 172 52485 03662 000502 L 9/27/2010 9/21/2010 360 360 1.00081 027 0.16 0.16 017 055 027 TV
ARS1-B10-03243-04 456.76 2.00 12.28 2.06 10.22 0.02 34.61 2 172 52256 0.3652 000438 L 6/15/2010 9/21/2010 360 360 0.98649 -0.31 0.25 025 0.25 084 0.41 TU
ARS1-810-03243-05 501,93 2.00 11.46 2.06 9.40 0.02 41.07 18 1.72 539.43 03724 000504 L 6/15/2010 $/22/2010 360 360 0.98635 2939 0.43 0.43 443 061 0.30 TU
ARS1-B10-03243-06 487.31 202 8.61 2.08 6.53 0.01 56.66 1 169 50387 03592 000477 L 6€/11/2010 $/22/2010 360 360 0.98581 -0.29 0.14 0.14 0.14 0.48 023 TU
ARS1-B10-03243-07 517,96 2.00 13.47 2.06 11.41 0.02 35.13 1 169 54202 03736 000500 L  6/9/2010 9/23/2010 360 360 09854 -0.48 0.20 020 0.21 0.71 034 TU
ARS1-810-03243-08  502.50 2.01 12.58 207 10.51 0.02 36.93 2 169 48329 0.3547 000501 L  6/9/2010 9/23/2010 360 360 09854 -0.41 0.20 0.20 0.21 0.71 0.34 TU
ARS1-810-03243-09  507.44 2.00 12.86 2086 10.80 0.02 36.32 2 169 52559 03665 000501 L  6/9/2010 9/23/2010 360 360 0.9854 -0.19 0.20 0.20 0.21 069 034 TU
ARS1-B10-03243-10  502.62 2.00 11.97 2.06 9.91 0.02 39.09 2 169 51941 03638 000502 L 6€/14/2010 9/24/2010 360 360 0.98594 -038 0.19 0.19 0.20 0.65 032 TU
ARS1-B10-03243-11 508,30 2.00 11.45 206 9.39 0.02 41.61 2 169 517.85 03631 000502 L  6/9/2010 9/24/2010 360 360 0.98526 -030 0.18 018 0.18 0.61 0.30 TU
ARS1.810-03243-12 526.71 200 12.79 2.06 10.73 0.02 37.88 2 1.72 54302 03740 000503 L  6/9/2010 9/22/2010 360 360 0.98553 -0.24 0.19 0.19 0.19 0.66 032 TU
ARS1-B10-03243-13  504.27 2.00 12.11 2.06 10.05 0.02 3868 2 169 53959 03725 000502 L 6/11/2010 9/24/2010 360 360 0.98553 -0.24 0.19 0.19 0.19 064 031 TU
ARS1-B10-03243-14  499.24 2.01 11.92 207 985 0.02 39.08 2 169 53632 03711 000500 L 6/11/2010 $/24/2010 360 360 0.98553 0.61 020 0.20 0.22 0.64 0.31 TJ
ARS1-810-03243-15  499.62 2.00 13.59 2.06 11.53 0.02 3360 2 169 53424 03702 000501 L 6/17/2010 9/25/2010 360 360 0.98622 0.71 0.23 023 025 0.74 036 TU
ARS1-B10-03243-16  509.75 201 10.24 2.07 8.17 0.02 47.70 6 169 54495 03748 0.00502 L 6/16/2010 $9/25/2010 360 360 0.98608 681 0.23 023 1.05 0.52 025 TU
ARS1-B10-03243-17 499 .44 2.00 12.43 2.06 10.37 0.02 37.19 6 169 539.42 0.3724 000502 L 6€/16/2010 9/25/2010 360 360 0.98608 8.79 0.30 0.30 1.35 0.67 033 TU

$:\QA\Calculations\SpreadSheets\TritiumLowl evel-Enriched-Revs
Printed: 9/27/2010 2:08 PM
H-3_Enrichment)_V2.xls




ARS Tritium Enrichment Calculations

Enrichment Factor Bkg Quench Curve
Curve coeff. - Power | coeff. - Polynomial lambda  1.3863E-04 ACF (def. = 1) 1
y=a*x"b y = ax*3+bx*2+ex+d
Procedures ARS-040 , ARS-060 a 8.978E-01 a -2.319E-06| Syserror 0.15 Reporting Units  pCi
ARS File ID Number ARS1-10-01366;1375;1407;1408 b -9.811E-01 b 2.724E-03 Coverage Factor 1.98 UCF 222
ARS Batch ID Number ARS1-810-03243 c [ -1.060E+00
d 1.383E+02
Total Totai
Final mass Final Mass X Sample Bkg
electrolyzed Mass Electrolyzed Average Detector final Activity Count Count Decay Standard Combined Decision
(nitial Mass Mass Na202 sample w/ equivalent sample (g Volume Enrichment Sample Eff Rep. reference StartDate of Duration Duration Correction  Sample Counting Counting Standard Minimum Level Reporting
sample {g) added (g) NaOH (g) NaOH (g) pure H20} factar Factor CPM  BkgCPM  QIP  (decimal) quot  Units date Count (min) (min) 10 To  Activity Conc. Uncertainty Uncertainty Uncertainty Detectable Conc.  Conc. Units
. . . t
Sample (D \' mi Vr m; V. X Y R Rp SE  Ef  Aliguot Units T, Te  mm e DFAC CU  1965CU 1965CSU  MDC DLC  Units
_{min} _(min)

ARS1-B10-03243-01  505.85 2.01 11.16 207 9.09 0.02 4273 6 172 53375 03700 00050t L 2/25/2009 9/21/2010 360 360 092362 26.55 0.90 177 8.01 203 0.99 pCuL
ARS1-810-03243-02  507.30 202 11.04 208 8.96 002 43.45 6 1.72 52899 0.3679 0.00500 L 2/25/2009 9/21/2010 360 360 0.92362 25.51 0.89 174 7.70 2.01 0.98 pCi/lL
ARS1-810-03243-03  513.93 202 10.80 2.08 8.72 0.02 45.16 2 172 52485 03662 000502 L 9/27/2010 9/21/2010 360 360 1.00081 -0.87 0.52 1.01 1.05 1.78 087 pCilL
ARS1-B10-03243-04  456.76 2.00 12.28 2.06 10.22 0.02 3461 2 1.72 52256 03652 000438 L 6/152010 9/21/2010 360 360 0.98649 -0.98 0.79 1.55 1.58 2.71 133 pCilL
ARS1-B10-03243-05 501.93 2.00 11.46 2,06 9.40 002 41.07 18 1.72 53943 03724 0.00504 L 6/15/2010 9/22/2010 360 360 0.98635 9468 1.38 270 2797 1.95 0.95 pCi/ll
ARS1-810-03243-06 487.31 202 8.61 2.08 6.53 0.01 56.66 1 1.69 503.87 03592 000477 L 6/11/2010 9/22/2010 360 360 0.98581 -0.94 0.44 087 0.91 1.54 075 pCill
ARS1-B10-03243-07  517.96 200 13.47 2.06 11.41 0.02 3513 1 169 54202 03736 000500 L  6/9/2010 9/23/2010 360 360 09854 -1.53 0.65 1.28 1.36 227 11 pCilL
ARS1-810-03243-08  502.50 201 12.58 207 10.51 0.02 3693 2 1.69  483.29 0.3547 000501 L  6/9/2010 9/23/2010 360 360 09854 -1.32 0.66 1.29 134 227 1.11 pCill
ARS1-810-03243-09 507 44 2.00 12.86 2.06 10.80 002 36.32 2 1.69 52559 0.3665 000501 L  6/9/2010 9/23/2010 360 360 0.9854 -0.62 0.66 1.28 1.30 224 1.09 pCi/L
ARS1-B10-03243-10  502.62 200 11.97 2.08 991 0.02 3909 2 169 51941 03638 000502 L 6/14/2010 9/24/2010 360 360 098594 -122 0.60 1.18 123 2.09 1.02 pCilL
ARS1-810-03243-11  508.30 2.00 11.45 2.08 939 0.02 41.61 2 169 517.85 03631 000502 L  6/9/2010 9/24/2010 360 360 098526 -0.96 0.57 1.12 115 1.97 096 pCiL
ARS1-B10-03243-12  526.71 200 12.79 2.06 10.73 0.02 37.88 2 1.72 54302 03740 0.00503 L 6/9/2010 9/22/2010 360 360 098553 -0.77 062 1.21 1.23 2.1 1.03 pCi/L
ARS1-810-03243-13 50427 200 12.11 2.06 10.05 0.02 3868 2 169 53959 03725 000502 L 6/11/2010 9/24/2010 360 360 098553 -0.76 0.60 1.18 1.20 206 1.01 pCilL
ARS1-B10-03243-14  499.24 201 11.92 2.07 9.85 0.02 39.06 2 169 53632 03711 000500 L 6/11/2010 9/24/2010 360 360 0.98553 1.85 0.64 1.25 1.38 2086 1.01 pCiL
ARS1-B10-03243-15 49962 200 13.59 2.08 11.53 0.02 33.60 2 169 53424 03702 000501 L 6/17/2010 9/25/2010 360 360 0.98622 227 074 1.45 1.60 239 117 pCi/L
ARS1-810-03243-16  508.75 2.01 10.24 207 817 0.02 47.70 6 169 54495 03748 000502 L 6/16/2010 9/25/2010 360 360 098608 2194 0.74 146 6.61 166 081 pCill
ARS1-B10-03243-17  499.44 2.00 12.43 2.06 1037 0.02 37.18 6 1.69 539.42 03724 000502 L 6/16/2010 9/25/2010 360 360 0.98608 2832 0.96 1.88 8.54 2.14 105 pCilL

S:QA\Calculations\SpreadSheets\TritiumLowl evel-Enriched-Rev5
Printed: 9/27/2010 2:08 PM
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ARS Tritium Enrichment Calculations

Entichment Factor Bkg Quench Curve
Curve coeff. - Power | coeff. - Polynomial lambda 1.3863E-04 ACF (def. = 1) 1
y=a*xp y = ax~3+bx"2+cxtd
Procedures ARS-040 , ARS-060 a 8.978E-01 a -2 319€-08 Syserror 0.15 Reporting Units ~ pCi
ARS File ID Number ARS1-10-01366,1375;1407;1408 b -9.611E-01 b 2.724E-03 Coverage Factor 1 UCF 222
ARS Batch ID Number ARS1-B10-03243 c c -1.060E+00
d 1.383E+02
Enter Total Total
Final mass Final Mass aliq. in Sample Bkg
electrolyzed Mass Electrolyzed Average Detector final Activity Count Count Decay Standard Combined
Initial Mass Mass Na202 sample w/ equivalent sample(g  Volume Enrichment Sample et Rep. reference Start Date of Duration Duration Correction  Sample Counting Counting Standard Minimum Level Reporting
sample (g) added (g) NaOH (g) NaOH (g) pure H20) factor Factor CPM  BkgCPM  QIP  (decimal) Aliquot  Units date Count (min) (min) toTo  Activity Conc. Uncertainty Uncertainty —Uncertainty Detectable Conc.  Conc. Units
. " ; tent tent .

Sample ID V; mi Ve m¢ Vi X Y R, Ry tSE et Alquot Units T, Te i) (mimOF AC; cu 1sCU  1sCsu MDC DLC  Units
ARS1-B10-03243-01  505.85 2.01 11.16 2.07 9.09 0.02 42.73 6 172 53375 03700 000501 L 2/25/2009 9/21/2010 360 360 0.92362 26.55 0.90 0.90 408 2.03 0.99 pCifl.
ARS1-B10-03243-02  507.30 202 11.04 208 8.96 0.02 43.45 8 172 52899 03679 0.00500 L 2/252009 9/21/2010 360 360 0.92362 2551 0.89 0.89 393 2.01 0.98 pCi/L.
ARS1-B10-03243-03  513.93 2,02 10.80 2.08 872 0.02 45.16 2 172 52485 03662 000502 L 9/27/2010 9/21/2010 360 360  1.00081 -0.87 052 052 053 1.78 0.87 pCi/L
ARS1-810-03243-04  456.76 2.00 1228 2.0 10.22 0.02 34.61 2 172 52256 03652 000438 L 6/15/2010 9/21/2010 360 360 0.98649 -0.99 0.79 079 0.81 271 1.33 pCilL
ARS1-810-03243-05 501.93 200 11.46 2.08 9.40 0.02 41.07 18 172 53943 03724 0.00504 L 6/15/2010 9/22/2010 360 360 0.98635 94.68 138 1.38 14.27 1.95 085 pCilL
ARS1-810-03243-06  487.31 2.02 861 2.08 6.53 0.01 56.66 1 169 50387 03592 0.00477 L 6/11/2010 9/22/2010 360 360 0.98581 -0.94 0.44 0.44 0.46 1.54 075 pCiflL
ARS1-810-03243-07 517.96 2.00 13.47 2.06 11.41 0.02 35.13 1 169 54202 03736 000500 L  6/9/2010 9/23/2010 360 360 09854 -1.53 0.65 065 069 227 1.11 pCill.
ARS1-810-03243-08  502.50 2.01 12.58 207 10.51 0.02 36.93 2 169 48329 03547 000501 L  6/9/2010 9/23/2010 360 360 09854 -1.32 0.66 0.66 0.69 227 1.1 pCi/L
ARS1-810-03243-09  507.44 2.00 12.86 206 10.80 0.02 36.32 2 169 52559 03665 000501 L  6/9/2010 9/23/2010 360 360 09854 -0.62 066 08686 0.66 2.24 1.09 pCi/L
ARS1-810-03243-10  502.62 2.00 11.97 2086 9.91 0.02 39.09 2 169 51941 03638 000502 L 6/14/2010 9/24/2010 360 360 0.98594 -1.22 0.60 0.60 0.63 209 1.02 pCi/L
ARS1-810-03243-11  508.30 200 1145 206 9.39 002 4181 2 189 51785 03631 000502 L 6/8/2010 9/24/2010 360 360 0.98526 -0.96 0.57 0.57 0.59 1.97 098 pCvL
ARS1-810-03243-12 52671 2.00 1279 2086 10.73 0.02 37.88 2 172 54302 03740 000503 L  6/9/2010 9/22/2010 360 360 0.98553 -0.77 0.62 0.62 0.63 2.1 1.03 pCi/L
ARS1-810-03243-13  504.27 2.00 12.11 2.06 10.05 0.02 38.68 2 169 53959 03725 000502 L 6/11/2010 9/24/2010 360 360 0.98553 -0.76 0.60 0.60 0.61 2086 1.01 pCi/lL
ARS1-B10-03243-14  499.24 201 1192 2.07 9.85 0.02 39.06 2 1.69 53632 03711 0.00500 L 6/11/2010 9/24/2010 360 360 0.98553 1.95 0.64 064 070 2.08 1.01 pCi/lL
ARS1-810-03243-15  499.62 2.00 1359 2086 11.53 0.02 33.60 2 169 53424 03702 000501 L 6/17/2010 9/25/2010 360 360 0.98622 227 0.74 0.74 0.82 239 117 pCi/L
ARS1-B10-03243-16  509.75 2.01 10.24 207 8.17 0.02 47.70 6 169 54495 03748 000502 L 6/16/2010 9/25/2010 360 360 0.98608 21.94 0.74 074 337 1.66 0.81 pCi/L.
ARS1-810-03243-17  499.44 2.00 1243 208 1037 0.02 37.19 6 169 53942 03724 000502 L €/16/2010 9/25/2010 360 360 0.98608 2832 0.96 0.96 4.35 2.14 1.05 pCi/L
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American Radiation Services, Inc.

Baton Rouge Laboratory >=N_<mmm Batch mﬂva-..n printed: m\mm\NoHWmHon;Hooﬂu
‘ mm Analysis Batch ID ARS1-B10-03243
& ﬂiﬁzh_%& ) Method  ARS-054 A Analysis = LSC-A-022 ) Matrix . AQ
Description TRITIUM IN WATER o
T e - ; | ,{
| ARS1-B10-03243-01 - LCS  s10230 | , )
! ARS1-B10-03243-02  LCSD = B-10231 )
ARS1-B10-03243-04 DUP - ; SDG FR ! Run . ClentID | Isotope Group g Lab Deadline
ARS1-810-03243-05 TRG (3235 ARs1-10-01366 , 001 1 | CAPA-10-17584 ) STD . 07/13/10
| ARS1-B10-03243-06 oo 63284  Arsi-10-01366 002 1 .| CAPA-10-17601 ST 07/13/10
ARS1'B10-03243:07  TRG | pb33BD  aRs1-10-01366 | 003 | 1 | CAPA10-17672 L STD 07/13/10.
ARS1-B10-03243-08  TRG (3528l amsi-1001366 | 004 | 1 CAPA10-17734 .. ST 071310
ARS1-B10-03243-09  TRG 43287 ARS1-10-01366 | 005 1 = CAPA-10-17737 . s 07/13/10
ARS1-B10-03243-10 TRG 622D ARS1-10-01366 | 006 1 | CAPA-10-17856 . STP o, 07/13/10
ARS1-810-03243-11 TRG 63289 = ARS1-10-01366 . 007 1 CAPA-10-17898 e JSTD 07713710
ARS1-B10-03243-12  TRG (2O  ARS1-10-01366 . 008 1 ' CAPA-10-17910 STD 07/13/10
. ARS1-B10-03243-13  TRG 6324\ = ARS1-10-01366 | 0095 1 | CAPA10-17914 e ..31D 07/13/10
ARS1-B10-03243-14 TRG 6341  ARs1 . oot 1 . GWS56-10-15470 | sTD 07/13/10
ARS1-B10-03243-15 TRG , L3MVD  ARS1-10-01375 002 1 GWS6-10-15471 , 07/13/10
ARS1-B10-03243-16 RG )3Lb99  ARS1-10-01407 . 001 1 CAPA-10-17577 07/20/10
ARS1-B10-03243-17 T™RG 63190  Arsi-10-01407 002 1 CAPA-10-17580 07/20/10
ARS1-B10-03243-18 TRG byTor ARS1-10-01407 003 1 | CAPA-10-17949 07/20/10
ARS1-810-03243-19  TRG _ b3Tp ~ ARS1-10-01407 004 1 . CAPA-10-18473 07720710
ARS1-B10-03243-20  TRG b33  ARS1-10-01407 005 1 - CAPA-10-18479 ~ 07/20/10
ARS1-B10-03243-21 TRG $370Y  ARS1-10-01407 006 1 CAPA-10-19017 ~sTD ¢ 07/20/10
ARS1-B10-03243-22  TRG 63109  ARS1-10-01407 | 007 : 1  CAPA-10-19021 ~STD . 07/20/10
ARS1-810-03243-23 __ TRG 310l ARsi-10-01408 001 1 . BUCKMANO08-10-16994 ©STD___: 07/20/10
r N SR L
A BN A RATRR NG L LU I wﬁ 373 s_su 1374 1375
70 71371 71372 ~01366-005- -51366-006-1 -01366-007-1
71369 713 r AT I r2fer T 10:01366-005-1 16-013 10-0136
\\Q\dﬂw\m&\odj\u 10-01366-002-1 10-0136 D 10-01366- XRAD \\\\\Xhﬂ\)\@\\\\\ \\MW)LW\\\I
XRAD XRAD _XRAD _—  XRAD
__ XRAD . XRAD
, , 1]
— N RN L U T Ftt T
NN 71377 71378 — 71379 71380 00140t 10-01407-003-1
\.\\N\p\mw\m\\\\ 10-01366-009-1 10-01375-001-1 10-01375-602-7 10-01407-001-1 XRAD XRAD
s-owwmwwom; XRAD XRAD — XRAD XRAD -
\ o .
, , AL (L
I 1 M v - s
71383 71384 71385 10-01407-007-1 Ho.oiow.oow.H
10-01407-004-1 10-01407-005-1 10-01407-006-1 \l\X\W\)bI.\\ \Nﬁ’bm\
XRAD __ XRAD XRAD
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R . 1ofl
Baton Rouge Laboratory Analytical Batch: ARS1-B10-03243 page o

Biind1D ABatch ABatchSampleld BlindGroup Isotope Expectediddition Expectedvalue EmptyWwt Grosswt Netwr Userid HodDate Expectedvatue €T MidPointCountDate KnownValue

,m‘u.omwo ARS1-B10-03243 |ARS1-B10-03243-01 B-H3 5-0206 IH-3 . 2.808406639:

e

B-10231 ARS1-B10-03243 |ARS1-B10-03243-02 B-H3 5-0206 E.w . S N.womaommww, 13.3064 18.315 m..oommus\m.:nxrm m\Hu\NOPO

13.2224 18.2442 ‘m,.omu.m,,s\meer

5/17/2010




American Radiation Services ARS-054 Printed: 9/27/2010 8:55 AM
Baton Rouge Laboratory Page 1 of 1
ID_31001_054 |ABatch BatchSamplelID wn_mm:ﬁc Aliquotl AliquotUnitsl (IC_ID1 Aliquot2 :AliquotUnits2 IC_ID2 UserID ModDate
6477 ARS1-B10-03243 'ARS1-B10-03243-01 | 5019 JRABER | 09/27/2010 08:54:26]
6478 ARS1-B10-03243 |ARS1-B10-03243-02 | 5g JRABER | 09/27/2010 08:54:26
6479 ARS1-B10-03243 ARS1-B10-03243-03 5029 JRABER | 09/27/2010 08:
6480/ ARS1-B10-03243 ARS1-B10-03243-04 4389 JRABER | 09/27/2010 08:
6481 ARS1-B10-03243 | ARS1-B10-03243-05 |CAPA-10-17584 5.04lg 71369, o JRABER | 09/27/2010 08:
., 6482 ARS1-B10-03243 ARS1-B10-03243-06 ACAPA-10-17601 477 g 71370 JRABER | 09/27/2010 08:
6483 ARS1-B10-03243 ARS1-B10-03243-07 |CAPA-10-17672 5g 71371 JRABER | 09/27/2010 08:
6484 ARS1-B10-03243 |ARS1-B10-03243-08 |CAPA-10-17734 5.01ig ). 71372 JRABER | 09/27/2010 08:
6485 ARS1-B10-03243 ARS1-B10-03243-09 'CAPA-10-17737 5019 71373 JRABER | 09/27/2010 08:
} 6486 ARS1-B10-03243 | ARS1-B10-03243-10 'CAPA-10-17856 5.02g 71374 JRABER | 09/27/2010 08:
6487 ARS1-B10-03243 |ARS1-B10-03243-11 |CAPA-10-17898 5029 71375 JRABER | 09/27/2010 08:
6488/ ARS1-B10-03243 ARS1-B10-03243-12 |CAPA-10-17910 5.03 g 71376 JRABER | 09/27/2010 08:
6489 ARS1-B10-03243 | ARS1-B10-03243-13 CAPA-10-17914 5.02ig 71377 JRABER | 09/27/2010 08:
6490 ARS1-B10-03243 ARS1-B10-03243-14 |GWS6-10-15470 T sy | 71378 JRABER | 09/27/2010 08:
6491 ARS1-B10-03243 ARS1-B10-03243-15 'GW56-10-15471 5.01g 71379 JRABER | 09/27/2010 08:
6492 ARS1-B10-03243 ARS1-B10-03243-16 |CAPA-10-17577 5.02/ 71380 JRABER | 09/27/2010 08:
6493 ARS1-B10-03243 |ARS1-B10-03243-17 CAPA-10-17580 |  5.02.g 71381 JRABER | 09/27/2010 08:!
6494 ARS1-B10-03243 ARS1-B10-03243-18 CAPA-10-17949 3.79.g 71382 JRABER | 09/27/2010 08:
6495 ARS1-B10-03243 |ARS1-B10-03243-19 CAPA-10-18473 5.01g 71383 - JRABER | 09/27/2010 08:54:33
6496 ARS1-B10-03243 |ARS1-B10-03243-20 |CAPA-10-18479 5.01 g 71384 # JRABER | 09/27/2010 08:54:34
6497 ARS1-B10-03243 ARS1-B10-03243-21 |CAPA-10-19017 5.01 g 71385 JRABER | 09/27/2010 08:54:34
6498 ARS1-B10-03243 ARS1-B10-03243-22 'CAPA-10-19021 5.02/g 71386 JRABER | 09/27/2010 08:54:35
6499 ARS1-B10- -03243 ARS1-B10-03243-23  BUCKMANOS-10-16994 5.02g 71387 JRABER | 09/27/2010 08:54:35




ARS, International

Port Allen Lab Tritium Enrichment Data

Printed: 9/24/2010 438 PM

Procedures: ARS-040

Date: 8/6/2010
ARS File ID Numbers: ARS1-10-01366, 1375, 1407, 1408
ARS Batch ID: ARS1-B10-03243

m Ve Aliguot

Tare Wt of Gross Wi of Vial, Gross Wt
N Electrolysis Electolysls End Wt of Gross TareWt  Gross Wt Tare . Sa & NetDesd

ABatch ID: m.m_on_wu_ha m_om.u._,_.ﬂm_u wﬂ.o.:ﬂ._. zH.o. Muu_.n_n_ Start Date & wﬁu StatBathC'  EndDate&  End BathC* Cell + Resv. Sample oun%_“.__ oéeh._w.__ Rask + g in_uﬂ o uﬂ_h_bu s el et 4m.mn,.>== -"._ mkﬂh .
Eloctrodes Reservoir Time Time + Sample  Recovered flas Sample LSG Vial smple Cocktal
ARS1-B10-03243-01 3 336.42 198.04 2.01 ) 86-2070 1009 5.00 20 922010 0813 2.0 54562 118 108.05 6.33 1134 5.01 1134 26.39
ARS1-B10-03243-02 37 338.74 194.23 2.02 701.53 8-6-2010 1015 5.00 20 922010 1419 20 544.01 11.04 101.81 6.44 1144 5.00 1144 2650
ARS1-B10-03243-03 41 332.29 188.80 2.02 702.73 8-6-2010 1018 5.00 2.0 8-4-2010 1318 20 531.89 10.80 111.93 6.43 1145 5.02 1145 2649
ARS1-810-03243-04 87 336.06 187.52 2.00 644.28 862010 1042 5.00 2.0 932010 1013 2.0 535.86 12.28 120.82 6.41 10.79 438 11.41 26.43
ARS1-B10-03243-05 90 336.81 191.09 2.00 693,02 8-6-2010 1045 5.00 20 922010 1115 2.0 539.36 11.46 97.91 6.41 11.45 5.04 1145 2646
ARS1-B10-03243-06 89 337.08 191.93 2.02 659 24 8-6-2010 1058 5.00 20 54-2010 0825 2.0 537.60 8.61 99.80 644 127 a7 1148 2651
ARS1-B10-03243-07 48 336.06 191.70 2.00 709.66 1135 5.00 2.0 952010 1425 2.0 541.23 13.47 107.40 658 1158 5.00 1158 2661
ARS1-B10-03243-08 47 336.52 200.60 2,01 703.10 8-6-2010 1142 5.00 20 952010 1547 20 549.70 12.58 99.15 635 1136 5.01 1138 2642
ARS1-B10-03243-09 91 335,10 187.11 2.00 694.55 8-6-2010 1151 5.00 20 96-2010 1302 2.0 535.07 12.86 117.09 647 11.48 5.01 1148 2652
ARS1-B10-03243-10 69 335.03 194.95 2.00 697 47 1345 5.00 20 54.2010 1546 2.0 541.95 11.97 101.72 644 1148 5.02 1146 26.50
ARS1-B10-03243-11 7 340.75 195.29 2.00 703.59 8-6-2010 1352 5.00 20 5-6-2010 1543 2.0 547.49 11.45 116.60 6.58 11.60 5.02 1160 2663
ARS1-B10-03243-12 97 33546 194.51 2.00 721.22 8-6-2010 1356 5.00 20 942010 0857 2.0 542.76 12.79 97.92 643 1146 5.03 1146 26.48
ARS1-B10-03243-13 50 335.19 203.13 2.00 707.40 £0327 8-6-2010 1650 5.00 2.0 952010 1346 20 550.43 1211 99.08 6.61 11.63 5.02 1163 2666
ARS1-810-03243-14 60 338.07 157.72 2.01 656.96 SSESERRTTTRTRERG 6.16-2010 1423 500 2.0 9-6-2010 1642 20 507.71 ez BRI NANA 101.63 6.4t 11.41 5.00 11.41 26.44
ARS1-B10-03243-15 6 332.41 205.42 2.00 705.04 ERNEER TN 16-2010 v 143 5.00 20 9-4-2010 0912 2.0 551.42 13.59 HENETNA NAC 105.66 644 11.45 5.01 11.45 26.48
ARS1-B10-03243-16 78 334.02 200.63 2.01 710.38 gﬁi 8-6-2010 1653 5.00 20 9-5-2010 1323 20 544.89 10.24  SEETRFI NANA 117.22 675 11.77 5.02 1177 26 81
ARS1-B10-03243-17 29 336.87 188.47 2.00 687.91 : 8-6-2010 1658 5.00 2.0 952010 1246 2.0 537.77 1243 FEANTENE NAN/A 101.60 6.54 11.56 5.02 1156  26.59
ARS1-B10-03243-18 22 336.88 191.63 2.01 686.76 1435 5.00 20 942010 1346 2.0 539.68 117 ETIIE WA T 115.09 6.54 10.33 are 1172 2674
ARS1-B10-03243-13 54 334.98 191.30 2.00 685.48 1443 5.00 2.0 5:6-2010 1014 20 537.53 11.25 4355094 116.59 6.40 14 5.01 1141 2649
ARS1-B10-03243-20 61 335.40 195.37 2.00 697.25 1458 5.00 20 9-6-2010 0945 20 542.55 178 BEEETENY NANA 108.11 6.39 11.40 5.01 1140 2643
ARS1-B10-03243-21 86 335,35 196.51 2.00 696.42 1506 5.00 20 9-7-2010 1643 20 543.79 193 g NAC 9915 652 1153 5.01 153 2655
ARS1-B10-03243-22 39 33525 187.58 2.01 695.88 1514 5.00 20 972010 1649 20 536.81 13.97 57.82 6.44 11.46 5.02 1146 2648
ARS1-810-03243-23 92 336.66 195,48 2.00 700 38 1521 5.00 20 5-8-2010 0849 2.0 545.98 13.84 99.80 643 11.45 5.02 1145 2648

$'\Labotatory DepartmentiLabDocuments\Lowl eveiTritiumi2010 LowLevel TritumData\ARS 1-B10-03243
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ARS, International Tritium Enrichment Data Printed: 8/24/2010 4:38 PM
Port Allen Lab
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9/22/2010 3:08:44 PM_

e e QuantaSmart (TM) - 2.03 - Seriali# 423814 . R Page # 1
Protocol# 2 - Low Level H3.lsa User: H3 Low Level

Assay Definition-

Assay Description:
LLH3 Assay in DPM Mode

Assay Type: DPM (Single)

Report Name: Reportl

Output Data Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100920 1928

Raw Results Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100920 1928\20100920 1928.results
RTF File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100920 1928\Reportl.rtf
Comma-Delimited File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100920 1928\Reportl.txt
Assay File Name: C:\Packard\TriCarb\Assays\Low Level H3.lsa

Count Conditions-

Nuclide: LL H3
Quench Indicator: tSIE/AEC
External Std Terminator (sec): 0.5 2s%
Pre-Count Delay (min): 0.00
Quench Set:
Low Energy: LL H3 PLASTIC
Count Time (min): 360.00
Count Mode: Low Level
Assay Count Cycles: 1 Repeat Sample Count: 1
#Vials/Sample: 1 Calculate % Reference: Off

Background Subtract: Off
Low CPM Threshold: Off

)

2 Sigma % Terminator: On - Any Region

Regions LL UL 2Sigma % Terminator
A 0.0 18.6 0.50
B 0.0 2000.0 0.00
C 0.0 2000.0 0.00

Count Corrections-

Static Controller: On Luminescence Correction: Off
Colored Samples: Off Heterogeneity Monitor: Off
Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75

Half Life-

Half Life Correction: Off
Regions Half Life Units Reference Date Reference Time



9/22/2010 3:08:45 PM
Protocol# 2 - Low Level H3.lsa User: H3 Low Level

QuantaSmart (TM) - 2.03 - Serjial# 423814 N Page # 2

QWi

Cycle 1 Results
Quench Curve Block Data

Count Efficiency (%]

40
-
2l
1o}
m."""J.""".."
0 100 200 300 400 500 600

tSIE/AEC

Date Acquired: 09/08/2009
Date Modified:
LL H3 PLASTIC in A

tSIE/AEC Count Efficiency (%)
577.71 39.37
561.32 38.19
514.09 36.15
404 .21 33.71
334.90 29.12
284.93 26.04
246.14 22.78
207.51 15.18
185.88 17.18



9/22/2010 3:08:45 PM

Protocol# 2 - Low Level H3.lsa

P# S

NNV NDNDN
[Sa I S VYR R i S

2 6
Missing
Missing
Missing
Missing
Missing
Missing

2 13

SMPL_ID
BACKGROUND
B10-03243-01
B10-03243-02
B10-03243-03
B10-03243-04
B10-03243-05
vial 7.
vial 8.
vial 9.
vial 10.
vial 11.
vial 12.
B10-03243-12

Count Time
360.00
360.00
360.00
360.00
360.00
360.00

360.00

QuantaSmart (TM)

- 2.03 - Serial# 423814

CPMA
1.716
6.033
5.953
1.564
1.611

17.744

1.574

DPM1
4.62
16.30
16.18
4.27
4.41
47 .64

tSIE
537.43
533.75
528.99
524.85
522.56
539.43

543.02

Eff Nucl In A
37.16
37.00
36.79
36.62
36.52
37.24

37.40

Page # 3

DATE
9/20/2010
9/21/2010
9/21/2010
9/21/2010
9/21/2010
9/22/2010

9/22/2010

TIME
7:37:37 PM
1:55:30 AM
8:11:53 AM
2:26:13 PM
8:39:13 PM
2:51:44 AM
9:04:49 AM

User: H3 Low Level

MESSAGES



9/27/2010 9:51:10 AM

1 o QuantaSmart (TM)
Protocol# 2 - Low Level H3.lsa

- 2.03 - Serial# 423814

Page # 3

User: H3 Low Level

P# S# SMPL_ID Count Time CPMA DPM1 tSIE Eff Nucl In A DATE TIME MESSAGES
2 1 BACKGROUND 360.00 1.685 4.68 508.34 36.02 9/22/2010 5:17:05 PM

2 2 B10-03243-06 360.00 1.498 4.17 503.87 35.92 9/22/2010 11:29:18 PM

2 3 B10-03243-07 360.00 1.477 3.95 542 .02 37.36 9/23/2010 5:41:33 AM

2 4 B10-03243-08 360.00 1.510 4.26 483.29 35.47 9/23/2010 11:53:50 AM

2 5 B10-03243-09 360.00 1.621 4.42 525.59 36.65 9/23/2010 6:06:09 PM

2 6 B10-03243-10 360.00 1.511 4 .15 519.41 36.38 9/24/2010 12:18:26 AM

2 7 B10-03243-11 360.00 1.538 4.24 517.85 36.31 9/24/2010 6:30:41 AaM

2 8 B10-03243-13 360.00 1.635 4 .39 539.59 37.25 9/24/2010 12:42:55 PM

2 9 B10-03243-14 360.00 l.661 4.48 536.32 37.11 9/24/2010 6:55:09 PM

2 10 B10-03243-15 360.00 1.601 4.33 534.24 37.02 9/25/2010 1:07:26 AM

2 11 B10-03243-16 360.00 5.946 15.86 544 .95 37.48 9/25/2010 7:19:39 AM

2 12 B10-03243-17 360.00 5.636 15.13 539.42 37.24 9/25/2010 1:31:53 PM

2 13 B10-03243-18 360.00 6.681 18.60 503.66 35.92 9/25/2010 7:44:21 PM

2 14 B10-03243-19 360.00 1.637 4.42 533.83 37.00 9/26/2010 1:56:34 AM

2 15 B10-03243-20 360.00 1.595 4.33 529.51 36.82 9/26/2010 8:08:50 AM

2 16 B10-03243-21 360.00 1.691 4 .54 539.34 37.24 9/26/2010 2:21:07 PM

2 17 B10-03243-22 360.00 1.608 4 .33 537.05 37.14 9/26/2010 8:33:20 PM

2 18 B10-03243-23 360.00 1.664 4.48 537.16 37.15 9/27/2010 2:45:36 AM
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Beta Liquid Scintillation Counter Log Book

Date Time ARS Sample 1.D. Batch Liquid Technician
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American Radiation Services Technical Notes Printed 9/22/2010 4:24 PM
Baton Rouge Laboratory Page 1 of 1

ARS

INTERNATIONAL

ARS1-B10-03243
LSC-A-022
ARS-054

Samples B10-03243-14 and B10-03243-15 both had large
amounts of solids in sample. Possibility that this may cause
quenching if not all solids are removed by primary distillation.

JRABER

08/11/10 09:35 CHEMISTRY

Voltage was NOT decreased to 2.8V for sample B10-03243-06
during enrichment. Only approx 4mL of sample is left in
CHEMISTRY enrichment cell. I am unsure what affect this may have on
analysis. If this causes duplicate criteria to fail, then I suggest
using LCS and LCSD

08/20/10 08:57 JRABER
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/LT[ 4VAV OL 101420 AM

QuantaSmart (TM) - 2.03 - IPA - Serial# 423814

Page# 1

3H Efficiency

Total # pts : 5218

Valid # pts : 30

Mean : 63.79

SD : 0.19

Date Value Valid Pt

Jun 28, 2010 63.84
Jul 06, 2010 63.71
Jul 07, 2010 63.98
Jul 12, 2010 63.82
Jul 19, 2010 63.99
Jul 20, 2010 64.00
Jul 21, 2010 63.79
Jul 23, 2010 63.71
Jul 26, 2010 63.78
Jul 28, 2010 63.81
Aug 03, 2010 63.83
Aug 09, 2010 63.67
Aug 17, 2010 64.14
Aug 23, 2010 63.69
Aug 24, 2010 63.86
Aug 26, 2010 63.89
Aug 27, 2010 63.97
Aug 30, 2010 64.06
Aug 31, 2010 63.54
Aug 31, 2010 63.62
Sep 07, 2010 63.81
Sep 08, 2010 63.96
Sep 09, 2010 63.70
Sep 09, 2010 63.65
Sep 13, 2010 63.80
Sep 14, 2010 63.19
Sep 15, 2010 63.68
Sep 20, 2010 63.54
Sep 20, 2010 63.92
Sep 22, 2010 63.63

MDD M DD DD DD DA B D DD DA B D DD DM DM




2/47/401l0 ©6:1l0:40 AM guancaomart (IM) - 2.03 - 1LPA - Serlal# 423814

Page# 1

3H Efficiency

Total # pts : 5218
Valid # pts : 30
Mean : 63.79
sD : 0.19

SD
g.mwm._ .............................................................................................. .L.
mhwhm ............................................................................................... . w
QL.AQO- ............................................................................................. rN
‘ -
OWONM 4 ... R T p T P R -1
\ o« * / \\ﬂ// a\
® N /.\ /. B |ll./ \ ,, ) : |
63.784 - S A . — ,, ~* / 0
* b . . \ . ‘
....... \... RSP VN A A
mwmwm .................................................... /.u e ®e Y rl»_
° [ ]
mwhom« ............................................................................................. L |M
mwMMO .............................................................................................. .wuw
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2/47/72010 ©:10:04 AN QuantasSmart (TM) - 2.03 - IPA - Serial# 423814 Page# 1

3H Background

Total # pts : 5148

Valid # pts : 30

Mean : 2.13

sSD : 0.17

Date Value Valid Pt

Jun 28, 2010 1.94
Jul 06, 2010 1.97
Jul 07, 2010 1.98
Jul 12, 2010 2.34
Jul 19, 2010 2.09
Jul 20, 2010 2.25
Jul 21, 2010 2.05
Jul 23, 2010 2.17
Jul 26, 2010 2.14
Jul 28, 2010 2.23
Aug 03, 2010 1.77
Aug 09, 2010 2.14
Aug 17, 2010 1.90
Aug 23, 2010 1.96
Aug 24, 2010 1.81
Aug 26, 2010 2.41
Aug 27, 2010 2.21
Aug 30, 2010 2.03
Aug 31, 2010 2.22
Aug 31, 2010 2.29
Sep 07, 2010 2.28
Sep 08, 2010 2.25
Sep 09, 2010 2.39
Sep 09, 2010 2.10
Sep 13, 2010 2.03
Sep 14, 2010 2.39
Sep 15, 2010 1.91
Sep 20, 2010 2.22
Sep 20, 2010 2.10
Sep 22, 2010 2.25

LR R R R B




s/ &l [ &VLV J:102:0T0 AN Luancasmarc (1M) - 2.VU5 - 1LPA - perlaly 425014 Page# 1

3H Background

Total # pts : 5148
Valid # pts : 30

Mean : 2.13
SD : 0.17

6/28/2010
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Procedures: ARS-060 ARS-040 Section 14.1 Tritium Screen in Clean Water without Distillation

ARS File ID Numbers: ARS1-10-01366, 1375, 1407, 1408.
ARS Batch ID: ARS1-B10-03242

Sample ID: COUNT TIME CPMA Background CPMA Eff NuciIn A Aliquot (grams) ACTIVITY units MDA  Sample Must be analyzed as LSC-A-001
1 B10-03242-04 120 1.979 1915 37.88 504 15100 pCilL 1754392 NO
2 B10-03242-05 120 1.553 1.915 37.92 5.03 -85.491 pCilL 1756025 NO
3 B10-03242-06 120 1.487 1.915 38.17 504 -100.216 pCi/lL 174.1062 NO
4 B10-03242-07 120 1.642 1.915 38.94 5.00 -63.160 pCilL 172.0288 NO
5 B10-03242-08 120 1.428 1.915 38.29 4.99 -114.813 pCilL 175.2997 NO
6 B10-03242-09 120 1.639 1915 39.16 4.98 -63.751 pCi/lL 171.7483 NO
7 B10-03242-10 120 1.585 1.915 37.76 5.03 -78.264 pCi/lL 176.3466 NO
8 B10-03242-11 120 1.380 1915 38.69 4.97 -126.327 pCi/lL 1741855 NO
9 B10-03242-12 120 1.722 1.915 37.94 5.04 -45.465 pCilL 175.1617 NO
10 B10-03242-13 120 1.304 1915 34.76 5.06 -156.480 pCilL 190.4306 NO
1 B10-03242-14 120 0.941 1.915 2265 5.02 -385.864 pCi/lL 294.5745 NO
12 B10-03242-15 120 1.540 1.915 37.93 4.97 -89.606 pCilL 1776756 NO
13 B10-03242-16 120 1.526 1.915 38.48 5.06 -89.993 pCilL 172.021 NO
14 B10-03242-17 120 1.782 1.915 38.25 5.05 -31.015 pCilL 173398 NO
15 B10-03242-18 120 1.583 1.915 37.64 505 -78.676 pCi/lL 176.2082 NO
16 B10-03242-19 120 1.432 1.915 38.26 5.01 -113.504 pCi/lL 1747368 NO
17 B10-03242-20 120 1.723 1915 37.58 498 -46.213 pCilL 178.9703 NO
18 B10-03242-21 120 1.656 1.915 38.16 5.00 -61.146 pCilL 175.5451 NO
19 B10-03242-22 120 1.735 1.915 38.18 4.96 -42.816 pCilL 176.8681 NO
20 #DIV/O!  pCi/lL  #DIV/0! #DIV/0!
21 #DIV/0!  pCi/lL  #DIV/0! #DIV/0!
22 #DIV/O!  pCi/lL  #DIV/0! #DIV/0!
23 #DIV/O!  pCi/lL  #DIV/0! #DIV/0!

S:sharedocs\QA\Calculations\Spread sheets\TritiumlLowlevel-Screening-Rev1
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American Radiation Services, Inc.

Baton Rouge Laboratory >=N_<mmm Batch _NmUO—.n prnted: m\mm\NonNMMWmoﬂ_“
Analysis Batch ID ARS1-B10-03242
;Ezhazk - Method -ARS-054 | Analysis  LSC-A-021 Matrix | AQ
Ummn:u”_o: TRITIUM IN WATER
oo s?.;,ivm e _ Description  TRITIUMIN WATER . , -
| ARS1-B10-03242-01  LCS o t .
ARS1-B10-03242-02  LCSD
ARS1-B10-03242-03 . MBL © soe Client D  Isotope Group | Lab Deadline
ARS1-B10-03242-04  TRG ARS1-10-01366 | 1 CAPA-10-17584 i o310
ARS1-B10-03242-05 . TRG . ARS1-10-01366 _  ( 1 CAPA-10-17601 07/13/10
ARS1-B10-03242-06  TRG . ARS1-10-01366 | 1 CAPA-10-17672 07/13/10
ARS1-B10-03242-07 . TRG | ARS1-10-01366 | 1 CAPA-10-17734 ) 1 07/13/10
ARS1-B10-03242-08 . TRG  ARS1-10-01366 ,  C 1 CAPA-10-17737 07/13/10
| ARS1-B10-03242-09 - TRG ; ARS1-10-01366 = 1 . CAPA-10-17856 \ 07/13/10
ARS1-B10-03242-10 ' TRG , ARS1-10-01366 1 | CAPA-10-17898 o 1 0713/10
 ARS1-B10-03242-11  TRG ) ARS1-10-01366 1 © CAPA-10-17910 | o713/10
ARS1-B10-03242-12 TRG ARS1-10-01366 1 CAPA-10-17914 T 07/13/10
ARS1-B10-03242-13 TRG ARS1-10-01375 ! |1 GWS6-10-15470 07/13/10
| ARS1-B10-03242-14  TRG ~ ARS1-10-01375 . 1 GWse10-15471 oo
ARS1-B10-03242-15  TRG _ ARS1-10-01407 1 CAPA-10-17577 7 07/20/10
 ARS1-B10-03242-16 _ TRG " ARS1-10-01407 1 CAPA-10-17580 B 07/20/10
| ARS1-B10-03242-17  TRG A o  ARS1-10-01407 _ 1 | CAPA-10-17949 o t 07/20/10
ARS1-B10-03242-18 TRG  ARS1-10-01407 1 CAPA-10-18473 07/20/10
ARS1-B10-03242-19  TRG . ARS1-10-01407 1 . CAPA-10-18479 - 07/20/10
ARS1-810-03242-20 TRG ) ARS1-10-01407 1 CAPA-10-19017 ; L 07/20/10
ARS1-810-03242-21 TRG ARS1-10-01407 1 CAPA-10-19021 07/20/10
ARS1-B10-03242-22 TRG ARS1-10-01408 | 1 . BUCKMANOS-10-16994 | 07/20/10
R ANV RO 1L
IR N N A AR MO (ARARHRNREIY _s_s-_gw—m—_m-_g E—m—wﬁgmq __==mu~mw ______w_w___u_m—w__
63283 63284 63285 63 5031 I\aqp\wﬂwd%iw\‘ 10-01366-006-1 10-01366-007-1
“_.O-Ou.wmmuoou.-u. H0-0mem-OON-H “_.0-0“_.wmmuoownu. HO-Omem 0 oan oan oan
ORIG ORIG ORIG ORIG —
AERATH I L AR MR RA R (T L] AU AAB (NNER RN RIRNIEN AR
63290 63291 63412 63413 63699 63700 63701 63702
10-01366-008-1 16-01366-009-1 —10:01375-001-1 10-01375-002-1 10-01407-001-1 10-01407-002-1 10-01407-003-1 16-01407-004-1
ORIG ORIG ORIG ORIG ORIG ORIG ORIG ___ORIG
L] T M T
63703 63704 _ 63705 63706
10-01407-005-1 —10-01407-006-1 10-01407-007-1 10-01408-001-1
ORIG ____ORIG ORIG ORIG




American Radiation Services - Printed: 6/30/2010 2:35 PM
ARS-054
Baton Rouge Laboratory Page lof 1

ID_. wHooH _054 >mmnn_.. >mmnn_..mm3v_mHD

mwom >_»mH mHo owNAN >_»mH mHo owNAN oH
mwow“>_~mH-mHo-owNAN W>PmH-mHo'owNAN-ON

n__m:ﬁc . >__ncoﬂ >:n:o~c=_»ma Hn HUH >:nco- >:nco~::_nmn IC_ID2 ‘UserID Zon_cmnm ,‘

‘‘‘‘‘ @ﬂ>mmﬂ om\mm\NoHo 17:01: m\r

- . B

q_»>mmw 06/28/2010 17:01: mA

5798 ARS1-B10-03242 ARS1-B10-03242-03 w / T _ JRABER | 06/28/2010 17:01:54]
5799 ARS1-B10-03242 ARS1-B10-03242-04 |CAPA-10-17584 ) 63968 o © JRABER | 06/28/2010 17:01:54;
5800.ARS1-B10-03242 ARS1-B10-03242-05 CAPA-10-17601 . 63969 'JRABER | 06/28/2010 17:01:54.
mmS,.>xmmamw,m;&w$ ARS1-B10-03242-06 CAPA-10-17672 o - e300 © IJRABER  06/28/2010 17:01:54)
5802, ARS1-B10-03242 ARS1-B10-03242-07 (CAPA-10-17734 63971 JRABER | 06/28/2010 17:01:54
5803 ARS1-B10-03242 ARS1-B10-03242-08 (CAPA-10-17737 63972 JRABER | 06/28/2010 17:01:54,
5804 ARS1-B10-03242 ARS1-B10-03242-09 /CAPA-10-17856 " ez © IRABER | 06/28/2010 17:01:5

5805 ARS1-B10-03242 ARS1-B10-03242-10 CAPA-10-17898 5039 63974 g ,_x>wmm 06/28/2010 17:01:5

5806 ARS1-B10-03242 ARS1-B10-03242-11 'CAPA-10-17910 “ S e3erst JRABER | 06/28/2010 17:01:551
5807|ARS1-B10-03242 ARS1-B10-03242-12 CAPA-10-17914 - e3976 JRABER | 06/28/2010 17:01:55'
5808 ARS1-B10-03242 |ARS1-B10-03242-13 GWS56-10-15470 Ceser7 ! JRABER | 06/28/2010 17:01:55
5809 ARS1-B10-03242 ARS1-B10-03242-14 | GWs6-10-15471 63978 o V JRABER | 06/28/2010 17:01:55,
5810/ARS1-B10-03242 ARS1-B10-03242-15 (CAPA-10-17577 63979 T \ |IRABER | 06/28/2010 17:01:5

5811,ARS1-B10-03242 | ARS1-B10-03242-16 |CAPA-10-17580 63980 | JRABER | 06/28/2010 17:01:55,
5812 ARS1-B10-03242 ARS1-B10-03242-17 |CAPA-10-17949 63981 I JRABER | 06/28/2010 17:01:55
5813 ARS1-B10-03242 ARS1-B10-03242-18 |CAPA-10-18473 63982 JRABER | 06/28/2010 17:01:55'
5814 ARS1-B10-03242 ARS1-B10-03242-19 'CAPA-10-18479 63983 o JRABER | 06/28/2010 17:01:56'
5615 ARS1-B10-03242 ARS1-810-03242-20 CAPA-10-19017 63984 JRABER | 06/28/2010 17:01:56
5816/ARS1- B10-03242 ARS1-B10-03242-21 |CAPA-10-19021 63985 . ,, 'JRABER | 06/28/2010 17:01:56.

I b s - Y S SUS SUB—N

mme >NmH mHo owNAN >_»mH B10- owNAN NN mCQAZ>Zom 10-16994 63986, :ﬂ>mm_» om\mm\NoHo 17:01: mm




7/9/2010 8:53:55 AM

Protocol# 2 - Low Level H3.lsa User: H3 Low Level

~ QuantaSmart (TM) - 2.03 - Serial# 423814 ; ) Page # 1

Assay Definition-

Assay Description:
LLH3 Assay in DPM Mode

Assay Type: DPM (Single)

Report Name: Reportl

Output Data Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100707_ 1326

Raw Results Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100707_ 1326\20100707_1326.results
RTF File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100707 1326\Reportl.rtf
Comma-Delimited File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100707_1326\Reportl.txt
Agssay File Name: C:\Packard\TriCarb\Assays\Low Level H3.lsa

Count Conditions-

Nuclide: LL H3
Quench Indicator: tSIE/AEC
External Std Terminator (sec): 0.5 2s5%
Pre-Count Delay (min): 0.00
Quench Set:
Low Energy: LL H3 PLASTIC
Count Time (min): 120.00
Count Mode: Low Level
Assay Count Cycles: 1
#Vials/Sample: 1

Repeat Sample Count: 1

Calculate % Reference: Off
Background Subtract: Off

Low CPM Threshold: Off

2 Sigma % Terminator: On - Any Region

Regions LL UL 2Sigma % Terminator
A 0.0 18.6 0.50
B 0.0 2000.0 0.00
cC 0.0 2000.0 0.00

Count Corrections-

Static Controller: On Luminescence Correction: Off
Colored Samples: Off Heterogeneity Monitor: Off
Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75

Half Life-

Half Life Correction: Off

Regions Half Life

Units Reference Date

Reference Time



7/9/2010 8:53:56 AM QuantaSmart (TM) - 2.03 - Serial# 423814 Page # 2

Protocol$# 2 - Low Level H3.lsa : User: H3 Low Level

A
B
c

Cycle 1 Results
Quench Curve Block Data

Count Efficiency (%)
40
30t
20t
101
0 —
0 100 200 300 400 500 BOO
tSIE/AEC

Date Acquired: 09/08/2009
Date Modified:
LL H3 PLASTIC in A

tSIE/AEC Count Efficiency (%)
577.71 39.37
561.32 38.19
514.09 36.15
404 .21 33.71
334.90 29.12
284 .93 26.04
246 .14 22.78
207.51 19.18

185.88 17.18




7/9/2010 8:53:56 AM e QuantaSmart (TM) - 2.03 - Serial# 423814 _ Page # 3
Protocol# 2 - Low Level H3.lsa

User: H3 Low Level

P# S# SMPL_ID Count Time CPMA DPM1 tSIE Eff Nucl In A DATE TIME MESSAGES
2 1 BACKGROUND 120.00 1.915 4.92 571.89 38.95 7/7/2010 1:35:32 PM
2 2 B10-03242-04 120.00 1.979 5.22 554.11 37.88 7/7/2010 3:47:30 PM
2 3 B10-03242-05 120.00 1.553 4.10 555.15 37.92 7/7/2010 5:58:41 PM
2 4 B10-03242-06 120.00 1.487 3.89 560.88 38.17 7/7/2010 8:10:35 PM
2 5 B10-03242-07 120.00 1.642 4.22 571.65 38.94 7/7/2010 10:20:47 PM
2 6 B10-03242-08 120.00 1.428 3.73 562.78 38.29 7/8/2010 12:30:55 AM
2 7 B10-03242-09 120.00 1.639 4.19 574.69 39.16 7/8/2010 2:41:02 AM
2 8 B10-03242-10 120.00 1.585 4.20 551.52 37.76 7/8/2010 4:51:06 AM
2 9 B10-03242-11 120.00 1.380 3.57 568.32 38.69 7/8/2010 7:01:08 AM
2 10 B10-03242-12 120.00 1.722 4.54 555.51 37.94 7/8/2010 9:11:12 AM
2 11 B10-03242-13 120.00 1.304 3.75 451.64 34.76 7/8/2010 11:21:14 AM
2 12 B10-03242-14 120.00 0.941 4.16 244 .73 22.65 7/8/2010 1:31:12 PM
2 13 B10-03242-15 120.00 1.540 4.06 555,31 37.93 7/8/2010 3:41:16 PM
2 14 B10-03242-16 120.00 1.526 3.97 565.33 38.48 7/8/2010 5:51:18 PM
2 15 B10-03242-17 120.00 1.782 4.66 562.20 38.25 7/8/2010 8:01:21 PM
2 16 B10-03242-18 120.00 1.583 4.21 548.61 37.64 7/8/2010 10:11:23 PM
2 17 B10-03242-19 120.00 1.432 3.74 562.39 38.26 7/9/2010 12:21:25 AM
2 18 B10-03242-20 120.00 1.723 4.59 547.21 37.58 7/9/2010 2:31:27 AM
2 19 B10-03242-21 120.00 1.656 4.34 560.62 38.16 7/9/2010 4:41:27 AM
2

20 B10-03242-22 120.00 1.735 4.54 561.14 38.18 7/9/2010 6:51:28 AM




Beta Liquid Scintillation Counter Log Book

Date Time | ARS Sample LD. .BatcAh Liquid | Technician |
Number Number | Scintillation File Initials
Number
T-1-1 | W6a8  |Bo-sx839-n | Brewasss AP 3>
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Page 47 of 100
CE-13

Reviewed By: fb Date: 9-79-,0
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Beta Liquid Scintillation Counter Log Book

Date Time | ARSSampleLD. | Batch Liquid Technician
Number Number | Scintillation File | Initials
Number
1119 o Bw-03224yz-0 G |BW-0ZAYN {53 So
1} y Bro- 03243 - 10 L L o
¥ J Bro~032H 2 -\ ! i o
i} ¥ B0~ 0324~ 15~ $ b For-
A} b pe-ozayg-1n v L o
} { Bio- 03242 — 1Y } L S
\ b Be-o3aua-is ¢ l SO
i) V[ Bv-0zaus - ik J L SR~
! V |ew-o3auz-11 ) b 1D
4 ¢ |Bwo-o3a4a- 13 | L p
i ¥ [Bw-ozpux-g \” 4 AY/7A
i) b ee-ozaua-ae 1) i FoR-
! V| Bo-03au2-2 Y 45D
v } |Blo-03342 -23- ) | Joiz-.
\K
\\
\

‘Page 48 of 100
CE-13

Reviewed By: f£ Date: 4-719-10

Initials
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~n~l(|:|<....<...\ﬁt... wHalltaoilidaLil (114) - L.VO - 1A - wellaly 2453014 Page® 1

3H Efficiency

Total # pts : 5191

Valid # pts : 30

Mean : 63.98

SD : 0.26

Date Value Valid Pt

May 11, 2010 64.16
May 12, 2010 63.90
May 12, 2010 64.23
May 13, 2010 64.04
May 14, 2010 64.26
May 18, 2010 64.01
May 24, 2010 64.35
May 29, 2010 64.31
May 30, 2010 64.49
May 30, 2010 64.28
Jun 01, 2010 64.05
Jun 04, 2010 63.68
Jun 07, 2010 64.23
Jun 08, 2010 64.37
Jun 11, 2010 63.82
Jun 14, 2010 64.10
Jun 15, 2010 63.84
Jun 16, 2010 63.49
Jun 17, 2010 64.15
Jun 20, 2010 63.98
Jun 21, 2010 63.94
Jun 21, 2010 63.81
Jun 21, 2010 63.78
Jun 21, 2010 63.66
Jun 21, 2010 63.68
Jun 21, 2010 63.85
Jun 21, 2010 63.50
Jun 28, 2010 63.84
Jul 06, 2010 63.71
Jul 07, 2010 63.98

DA D4 D4 D DDA D4 DA DA DA D DA B Dd D DD DB D DD DD N M N
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3H Efficiency

Total # pts : 5191
Valid # pts : 30
Mean i 63.98
SD : 0.26

@AmOm- ..... e e et e e e e e e e e PRI e e e e e e e e e e e e e e e et e e e e R 3]

/ ® L \\\.
QA.NA.my.., .......... ./.........C\.../... ........ e e e s e e e ks 4 e e e e s e e e e e e e e e e e e e e A

63.982 : IN— s e 40

63719+ - - e e A /\N\l\/\‘\vu._

mnw.h.mm:......... ................ S e e s e e e s ek e s e e e s e e e e s e e e P T D T v e e e IN

3

_5/11/2010 R R o 0 N S 7/7/2010°




‘.v.l1lth.l\.llnl. SR AYNIGLLE WA T S .Ve T OLALMSA T oL lAalt T45904% raye# 4

3H Background

Total # pts : 5121

Valid # pts : 29

Mean : 2.07

SD : 0.21

Date Value Valid Pt

May 11, 2010 1.92
May 12, 2010 1.85
May 12, 2010 2.23
May 13, 2010 2.17
May 14, 2010 2.08
May 18, 2010 1.85
May 24, 2010 2.43
May 29, 2010 1.62
May 30, 2010 2.13
May 30, 2010 1.93
Jun 01, 2010 1.81
Jun 04, 2010 2.21
Jun 07, 2010 2.28
Jun 08, 2010 1.99
Jun 11, 2010 2.00
Jun 14, 2010 1.61
Jun 15, 2010 2.11
Jun 16, 2010 2.45
Jun 17, 2010 2.46
Jun 20, 2010 2.27
Jun 21, 2010 2.19
Jun 21, 2010 2.15
Jun 21, 2010 2.16
Jun 21, 2010 2.11
Jun 21, 2010 2.09
Jun 21, 2010 2.09
Jun 28, 2010 1.94
Jul 06, 2010 1.97
Jul 07, 2010 1.98

R R T R I R R I B
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3H Background

Total # pts : 5121
Valid # pts : 29
Mean 2 2.07
SD : 0.21
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Printed: 5/14/2010 4:25 PM

QUALITY CONTROL PROGRAM

INTERNATIONAL AMERICAN RADIATION SERVICES
RADIOACTIVE REFERENCE SOLUTIONS

ANNUAL ACTIVITY VERIFICATION

VERIFICATION DATE
STANDARD REFERENCE #|’

Principal Radionuclide Half Life, Years Half Life, Days
ENTER --> OR --> 4.4998E+03

0|date counted

1.232E+01 4.4998E+03
Radionuclide__ H-3 | Dilution Reference Datel.  2/25/2009 8:30]
Dilutlon Activity 3.01|pCi per gram ===>dpm/g |... 6.68
Verif. Date Decay Corrected 2.81|pCi per gram ===> dpm/g | 6.24
MiniLnum of 3 Required —
: e%mﬁ‘g A"'w& e ,X)L
: Bkg. (cpm) ...
S-0206-V1B 11,98 1 [SC ~0.3325 T62 5.040 618 278
S‘_—'Q;ZQB—VZB ki 11.42 1 LSC 0.3186 1.62 5.010 6.13 2.76
5-0206-V3B 12,01 1 LSC 0.3360 1.62 4.990 6.19 279
S-0206-V4B 11.75 1 LSC 0.3275 1.62 5.010 6.17 278
$-0208-v5B . 11.45 1 LSC 0.3196 1.62 5.020 . 6.13 2,76
Average - 6.16 2.77
Two Sigma Uncertainty 0.06 0.02
10% Max PASS Standard Deviation percent of known concentration 0.45% 0.45%
Target Activity 6.24 2.81
5% Max PASS % Diff -1.27% -1.27%
Verification Expiration Date:[  May 13,2011 |
Prepared & Counted By Jeremy Raber Date: 5/13/2010 0:00
Verified & Approved By )u»vbf\h MW Date: 5/14/2010
) Q
QC Approval Date: 5/14/2010
' \
~ — m——e

0206 lllM!ll||ll|||llll|||l (111}

H-3 Verified 5/14/10

Manufactuer |NIST
Sol Matrix (H20
Ref No |NIST 4361C
Tech |M Thibodeaux L,
Parent ID |5-0152 ‘(t © INTEANATIONAL
~RADIOACTIVE STANDARDS - BATON ROUGE LABORATORY °~

S:\QABrian\1-QA_Files\New Reference Standards 10-2005\Tritium Stds\S-0206 Verification 5-14-10.xls ARS-038




CA RS

INTERNATIONAL

Planning Comments

STD ID: S-0206

Add/Edit Secondary Stds Parent Standard Data

NIST 4361C

Parent Solullon Reference #

Create a Low Level H3 LCS solution. Parent Solution# ;| §-0152

; ¢ ° -
Target dpmy/g (on dil. date) 6.66 Parent Pnncmal Radlonuclude ¢ H-3 H(agal;’lg : 444?9«8000000
Target Funal volume mL 500 Parent Reference Date | 09/03/1998'11:00 ’
Appx mass g of Parent Sol'n 49,8188436 Parent Certified Act Certi AcltJ/r:/l:)sl
s -
Appx vol mi of Parent Sol'n 49.91868096: Parent Cert Act Uncert 1 Sigma
Expected Addition for Analysis g 5 Parent Sp. Gravity G/M|
Standards Preparation / Dilution Parent Supplier
Secondary SoILItlon # E 5-0206 Parent Date Recvd
Dilution Date (New Ref Date) . 02/25/2009 08:30 Parent Received By LU
Ampoule Emptv (g) Parent Cer Exp Date |
Ampoule /Solution Gross (g) | Parent Matrix HIO
Net Wt Removed (9) i Certified dpm/g At Ref Date 120 54
Transfer Conramer, empty (g) 103.64 Certified dprvg on 02/25/2009 0830 66.84217777
T ’ o R e Uiguid in & 56051 borosilicate-giass medls bottie with teflon-
Container Plus Sofution (g) 153.45 Iined screw cap.: Approxinvately 500 grams
Net Wt Transferred (g) 49.81 Parent Comments
DPM Xferred on 02/25/2009 08:30 3329.408875
Diluent/matrix Dead H20 Parent Tech ™. Thibodeaux
Diluent Density Cont, empty (g) : is_Primary | - FALSE
Test Mass of 5 m of Diluent (g) : Is_LCS TRUE
Diluent Density Test - (g/mL) Is_Tracer FALSE
Dilution Empty Container Mass (g) 198,75 Is_Calib FALSE
Dilution Full Cont g (if measured) 697.31
Dilution Final Volume m (if measured) 500
Final Dilution Density (g/mL) 099742
Final Dilution Measured Mass g 498.56

Comments

Final Dilution dpm/g

i

3Use as H3LL LCS creation. Dilution performed as stated above by M Thibodeaux on 2/25/09. -BJS 2/25/09

i

H

8,678050535

Final Dil New Ref Date/Time

oz/zs/ztm 08130 ‘
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A FE
d ‘ RS Report Compilation Checklist

INTERNATIONAL
ARS SDG: 10-01408  cjignt Name: LANL Sample Matrix: AQ
LEVEL 1 COMPONENTS 1st Reviewer
1) Cover Page Complete and Accurate (see ARS-059)? )5{5 No N/A
2) Technical Review Checklist(s) Complete and Accurate? }’(s No N/A
3) Case Narrative Complete and Accurate (see ARS-059)? ¥ No NA
4) Form 1s Present for all Samples and Tests? ¥s No NA
5) Client Specific Components are Present and Complete? )’(s No N/A
LEVEL 2 COMPONENTS 1st Reviewer
6) Batch Quality Control Report is Present and Accurate? )‘{s No N/A
7) DQO Report is Present and Accurate? ¥s No  NA
8) Client Specific Batch QC Components are Present and Complete? ¥s No NA
LEVEL 3 COMPONENTS 1st Reviewer
9) Efficiencies are Present? ¥s No NA
10) Calibrations are Present? ¥s No NA
11) Backgrounds are Present? ¥s No NA
12) Spectrum Analysis is Present? ¥s No NA
13) Spectral Plots are Present? ¥s No NA
14) Plateaus are Present? ¥s No NA
15) Control Charts are Present? Yés  No  NA
16) Other: Yes No N)(
LEVEL 4 COMPONENTS 1st Reviewer
17) Preparation Raw Data Present, Signed and Complete? %s No N/A
18) Instrument Raw Data Present and Complete? Yes  No NA
19) Calibration Certificates Present? ¥s No NA
20) Copies of Log Book Pages Present? ¥s No NA
21) Sample Receiving Documentation Present? ¥s No NA
22) LIMS Reports Present? ¥s No NA
23) Applicable Correspondence Present? ¥s No NA
24) Other: Yes No NX
C@M@«S&mc Q-22-(© M 4-19-10
Report Generator Signature Date Management Review Signature Date
ARS-059

07/03/2009




R S v
Technical Review Checklist
INTERNATIONAL
ARS SDG ARS1-10-01408
Sample Matrix: AQ Aliquot (Circle One): Dry As Rwﬁ’{aived Filtered Other:
Required QC Samples (Mark all that apply): Blank LCS LCSD SampleDup MS MSD
ARS A. Batch ID(s): Batch A: ARS1-B10-03242  Batch B: N/A Batch C: N/A
Test Method(s): LSC-A-021 N/A N/A
A. RADIOCHEMICAL PREPARATION REVIEW
, AR ‘ Yy : NN -I Chemist Review Verifier Review
1) 100% of Manual Transcriptions Verified? Yes” No N/A Y;/ No N/A
2) 100% of Manual Calculations Verified? Yes No  Nwx™ Yes No  Nyr
3) Blank Composition/Configuration Matches Calibration? Yes No N= | Yes No M
4) Deviations from procedure are documented and verified? Yes No N&~ | Yes No y(
5) Appropriate Cocktail Selected? Yee” No N/A Y;/ No N/A

6) Sample Prep Anomaly? ™ No

[ Yes (See Tech Notes)) NCR # (If initiated):

waw&- Ralun 1-5-3010

/Chemist Si’gnature Date

Mvﬁ/ZML7 -7-/O

Verifier Review Slgnature

Date

B. ANALYSIS REVIEW

. 4 — (R Analyst Review A Officer Review
1) Calibrations Valid and Current? € No NA Yds No N/A
2) Backgrounds Valid and Current? Yes/ No N/A Yds No N/A
3) Source Checks Completed and Acceptable? Yo« No N Y¢s  No N/A
565 E% 4-29-0
QA Officer Signature Date

i . - Analyst Review Technicial Review
4) Background Checks Complete and Acceptable? Y( No  N/A Yes No N/A
5) 100% of Manually Entered Parameters Verified Accurate? Yoe~ No N/A X
6) Appropriate QC samples initiated at required frequency? Yes  No N Yes\z*%

6) Test/Sample Specific Parameters (See ARS-059 for details)
' Analysis Parameters Checked and Correct
Y N A
2) and Peak Shapes are Acceptable? : Yes~ No N es \&
‘ ‘o
b) Spectra show no Evidence of Interferences? Ye~ No N/A Yes No M
¢) Sample Quench for All Samples within Range of Quench Curve? Yy/ No N/A Yes No N/A\
7) Analysis Anomaly? “No [ Yes (See Comments)  NCR # (If nitiated):
.
'h% 1 "i G012 (
lyst Signaturé Date ec n|¢:|al Reviewer Signature Date

ARS-059 Page 1 of 2




A Batch A: ARS1-B10-03242
RS 5o

e INTERNATIONAL Technical Review Checklist

C. BATCH QC VALIDATION

Proj. Mgr. Review QA Officer Review
1) Activity + 3xCSU a Negative Number? Yes No NA Yes 'No NA
2) RDL Criteria are Met? Yes No A Yes No N/
3) Method Blank Criterion Met? Yes No NIA Yes No N
4) LCSILCD Criteria Met? ' Yes No NJA | Yes No NjA
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Yes No  NIA Yes = No N
6) MS/MSD Criteria Met? | Yes No N Yes No N
7) Batch QC Anomaly? /'No [ Yes (See Tech Notes) NCR # (If initiated):
ﬁm&.\ﬁm A-29. 1 B Q-14-10
Project Manager Signature Date QA Officer S?énature Date
GENERAL COMMENTS

ARS-059 Page 2 of 2




ARS
(‘ Technical Review Checklist

- INTERNATIONAL

ARS SDG ARS1-10-01408

Sample Matrix: AQ Aliquot (Circle One): Dry As Re/eived Filtered  Other:
Required QC Samples (Mark all that apply): Blaﬁ(k LQé LOéD Samp}é Dup MS MSD
ARS A. Batch ID(s): Batch A: ARS1-B10-03243  Batch B: N/A Batch C: N/A
Test Method(s): LSC-A-022 N/A N/A
A. RADIOCHEMICAL PREPARATION REVIEW
- . o , ( Chemist Review Verifier Review
1) 100% of Manual Transcriptions Verified? Yo~ No N/A Y No NA
2) 100% of Manual Calculations Verified? Yes No N Yes No N
3) Blank Composition/Configuration Matches Calibration? Yo~ No NA Yké No N/A
4) Deviations from procedure are documented and verified? Yes No Na—| Yes No NA
5) Appropriate Cocktail Selected? Yoe~ No N/A Y;!@ No N/A

6) Sample Prep Anomaly? B/No ] Yes (See Tech No%) NCR #}’If initiated):

9.20-)0

3

QM'D./\L«L» Q- po-2010

hemist Signature Date Verifier Review Signature Date
« , - 4 . Analyst Review QA Officer Review
1) Calibrations Valid and Current? ¥es~ No NA Yds No NA
2) Backgrounds Valid and Current? Yes™ No N/A Y¢s No NA
3) Source Checks Completed and Acceptable? Yes™ No NA Yes No NA
Hd 4-29-10
QA Officer San‘ature Date
, Analyst Review Technicial Review
4) Background Checks Complete and Acceptable? Yes”™ No NA Yes  No N/A
5) 100% of Manually Entered Parameters Verified Accurate? Yee~ No N/A S o No N/A
6) Appropriate QC samples initiated at required frequency? Yoo No NA Yes %o N/A
S
6) Test/'Sample Specific Parameters (See ARS-059 for details) \9
k Analysis Parameters Checked and Correct :‘?
) and Peak Shapes are Acceptable? ves~ No  NA Yes No VA
|b) Spectra show no Evidence of Interferences? Yes No N/A Yes No N)\’O
) Sample Quench for All Samples within Range of Quench Curve? Yé‘s/ No N/A Yes No N/A \
7) Analysis Anomaly? % ] Yes (See Comments)  NCR # (If initiated):
Analyst Signature Date Technicial Reviewer Signature Date

ARS-059 Page 1 of 2



A RS Batch A: ARS1-B10-03243
a\ Lsc

INTERNATIONAL Technical Review Checklist

C. BATCH QC VALIDATION

- , . . _ Proj. Mgr. Review QA Officer Review
1) Activity + 3xCSU a Negative Number? [ yes (o na Yes No &
2) RDL Criteria are Met? (7e9 No NA Y€ No NA
3) Method Blank Criterion Met? fes’ No NA Ys& No NA
4) LCS/LCD Criteria Met? No NA | Y& No NA
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? No NA | Y€ No NA
6) MS/MSD Criteria Met? Yes  No Yes  No €
7) Batch QC Anomaly? Z’ No L] Yes (See Tech Notes) NCR # (If initiated):

Ww a-12%-10 M Q-’[q,(o
Project Manag‘ér Sig"nature Date QA Officer S‘lgnature Date
GENERAL COMMENTS

ARS-059 Page 2 of 2




American Radiation Services UOO —ﬂm—oo..n for SDG Printed: 8/10/2010 11:57 AM
Baton Rouge Laboratory ARS1-10-01408 Page 1 of 1

Analysis Code : Gro! Isotope Activity Units: Aliquot Units v..ooaa.hmzﬁ RDL rnm|rr.. LCS_UL: MS_LL MS_UL' Rad¥_LL; RadY_UL. GravY_LL GravY_LL : RER: n,vU DiltionReq ; RoughPrepReq | BlankCorrectionMBA : BlankCorrectionAll | CountTimeReq - AliquotRequired
LSC-A-021 ST H-3 TU ARS-054 : 0.00E+00 75 125 60 140 3 110 40 110 100 25 . FALSE FALSE FALSE FALSE
LSC-A-022 STC  Enriched H-3 TU ARS-054 000E+00 75 : 125 80 140 30 110 40 110 100 25 FALSE FALSE FALSE FALSE




ARS International Printed: 6/24/2010 4:20 PM
Baton Rouge Laboratory Page 1 of 1

{ SDG Report - Analysis Assignments

ARS1-10-01408
Los Alamos National Laboratory

Temp SDG
Client

Anal

Samples Count Totals

Analysis Description

Analysis Code
LSC-A-021 Low Level Tritium Screen in (Agueous)
LSC-A-022 Low Level Tritium by Enrichment Process in (Aqueous [AQ])

1 ) 001 LSC-A-021 X
1 001 LSC-A-022 X




ARS International Printed: 6/24/2010 4:20 PM
Baton Rouge Laboratory Page 1 of 1

SDG Report - Samples and Containers
. .m._um Mvmm:_n Data

B ARs1-10-01408
Sample Count Rpt Level

TAT Days JED , L M Environmental

4 . Date Received 6/24/2010 v €OC Number 10-3478

I Los Alamos National Laboratory BSOSV 7 /23/2010 | [T WEPR1158W100
Client Code JERY] . Internal Deadline RN IPYYP LI 63641-001-10

Profile Number PN-00094 . Lab Deadtine! 7/20/2010 - Job Location
S _ Deadlir  Job L v

Samples and Containers (-») Checked In Thus Far
ClientID . SampleStartDate ! : ; Arch Storage

Comments

BUCKMAN08-10-16997

| 001

1108.00




X _

'ARS FILE TRACKING SHEET

g, 10-01408

Task

Date / Time

Initials

Date & Time Sample§ Received

06-24-10/10:10

i.F

ICOC Initiated / Storage Location: E3

06-24-10/16:20

A%

Technical Checks Performed

“"“S«QLL

ot —

Report Written / EDD Generated: 9-2.8-10/ 1423 | SD4

Initials

Date/Time

A-78-10 IH—Z\

FA—

Quality Assurance Checks Performed on Report

Management Check Performed on Report

Preliminary Report Sent

Report E-mailed

Report Faxed

Report Reviewed

Report Mailed

Invoice Completed Invoice #:

Report Imaged

SPECIAL REQUIREMENTS

Requirement

Yes

No

3 Hour Rush

24 Hour Rush

48 Hour Rush

Special Invoicing *** ™" Mgmt. Approval:

v
v

NOTES:

ARS-062
04/23/2010




COMPANY NAME: LA Ni’\

spe: |0--O110

External and Internal Surveys

SHIPPING CONTAINER Ex Lo
posure v . " Calibration Due '
Good Condition Yes Clno Rate Meter: {1} %o( 4 259 | Serial No.: ‘13 QF&; L4 XL pate: Y- Qj [
Radioactive D Yes %No ‘Coun\ Rate ’ Callibration Due , »
UN2910 ClYes No Meter: [ 115GV Serial No.: {§ 2 PR (F1 <3G pae  4-€-il
Sec. Seals fAves  [No
Max, Exposure Rate on
' §ea|s Intact [ Yes (Ino []N/A Background Exposure Rate S:i;ping éo‘:nainers Evtemals “ é
Air Bill U Yes No (UR/hn) (Plus Bkgd) s HR/hr
COC PRESENT WITH SAMPLES
Max. Removable Count Rate on
coc ﬁ Yes Cno “O Shipping Ct;lntainers Extemals 5"‘0
SAMPLE CONTAINER(S) Background Count Rate {cpm) _ 2 (Plus Bkgd) cpm
i lax. Removable Count Rate on ra—
Good Condition MYes D No hipping Containers Intemals 5 O
Sec. Seals Yes  [No Plus Bkgd) cpm
Seal Intact (AYes [Ino [Ina
Marked Radioactive [ Yes No

# Samples Rcv {
[AF,. , B, FE, LT, SI, SO

Matrix , UR, VG] Acceptance Limits
pH < 2 is Acceptable <5000 <1002
. . Mark if Ackd .
Sample Label/Comments/Notes pHOrig | pHFinal { o ol Lot# Weightig)  Vokume(mL) uR/hr cpm
} N .. (DG —— /
Lol nC&- (O (6794 ) N/ —1 [ID¥ ) 50

Surveyors'
Name:

Mot e

S:\Procedures_Controlled\Controlled Forms\ARS-062 Sample Receipt Inspection Form

Date/Time Surveyed: é“ 24-10 . /j )‘/(7

Page 1 of L
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Hard Copy Required

Wednesday, June 09, 2010

LOS ALAMOS
NATIONAL LABORATORY

ATTN: Danny Coleman
American Radiation Services - Primary
1726 Wooddale Court
Baton Rouge, LA 70806

Please analyse the enclosed samples

according to the schedule indicated:

SHIP DATE: 6/9/2010 .
TURNAROUND/REPORT DUE: 7/9/2010
TURNAROUND REQ'D: 30 Days

RAD SCREENING: Yes, Below Background
LAB REQUEST COMMENTS:

LANL ER SMO CONTACT:

Signature: i

Page 1 of 1

REQUEST NUMBER: 10-3350

These Samples are on:

LANL Request Number:10-3350

Per Agreement Number:63641-001-10
Project Cost Code: WEPR1158W100

PRIORITY METHOD CODE CNTNR SAMPLE 1D SAMPLE DATE SAMPLED SPECIAL
MATRIX INSTRUCTIONS
Generic:Low_Level_Tritium 1 Buckman1-10-16990 WG 6/8/2010
1 Buckman06-10-16992 WG 6/8/2010

Final Page of REQUEST NUMBER 10-3350
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Hard Copy Required Page 1 of 1

Wednesday, June 09, 2010 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 10-3350C
LOS ALAMOS REQUEST NUMBER: 10-3350
NATIONAL LABORATORY
ATTN: Danny Coleman TURNAROUND/REPORT DUE: 7/9/2010

American Radiation Services - Primary TURNAROUND REQ'D: 30

1726 Wooddale Court

Baton Rouge, LA 70806
LAB REQUEST COMMENTS:

SAMPLE ID CTNR CTNR DESC ORDER PRESERV MATRIX

Buckman1-10-16990 1 POLY WSP-LL-H-3 None WG

Buckman06-10-16992 1 POLY WSP-LL-H-3 None WG

Relinquished By: g;te Time Received By: ' Date Time
’b&@ o 3loo Leathlhoss Y Hlfo  Loo-io AXOL

Printed Name Signature Printed Name Signature

Printed Name Signature Printed Name Signature

Printed Name Signature Printed Name Signature

Received for DISPOSAL By: Date Time Remarks:

Printed Name Signature

4 of 67
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2609 North River Road e Port Allen, Louisiana 70767
1 (800) 4014277 o Fax (225) 381-2996 ‘

INTERNATIONAL

September 8, 2010
LANL
Keith Greene

PO Box 1663 MS M992
Los Alamos, NM 87545

Request Number: 10-3350

LANL Sample ID: Buckman 1-10-16990; Buckman 06-10-16992,

Dear Mr. Greene;

On June 10, 2010, ARS International received two (2) water samples to be analyzed for Low Level Tritium.

The samples were processed and counted using the appropriate counting equipment and QA/QC for this type of
analysis. Results of the analysis and QA/QC are attached in the data package.

The client and QA/QC samples were counted with a count time sufficient to meet quality control parameters for
counting equipment and were within acceptance criteria and statistical sound detection limits.

If you have any questions please do not hesitate to call at 225.381.2991 or email LANL@amrad.com.

,Séerely% 2]2%% ?m—‘%m“ E\)ro\

l.aboratory Management
ARS International

6 of 67



‘ hd 2609 North River Road e Port Allen, Louisiana 70767
1(800) 4014277 o Fax (225) 381-2996

-+ INTERNATIONAL
COVER PAGE

PROJECT SAMPLE IDENTIFICATION
CROSS-REFERENCE
TO ARS SAMPLE LABORATORY IDs

Subcontract (LANL Agreement Number) 63641-001-10

LANL . . .
Request American Radiation Services
PROJECT SAMPLE

ER(S
Number ID NUMBER SAMPLE ID NUMBER(S)
10-3350 Buckman 1-10-16990 ARS1-10-01288-001
10-3350 Buckman 06-10-16992 ARS1-10-01288-002

ANALYTICAL METHODS

Tritium analyses were performed using ARS-040 Tritium Assay in Water Samples Using Electrolytic
Enrichment.

ANALYTICAL RESULTS

The result data that are flagged with “U” indicate that the activity is below the MDC.

American Radiation Services Project Manager/Laboratory Director's Comments;

“I certify that this sample data package is in compliance with SOW requirements, both technically and for
completeness, other than the conditions detailed above. Release of the data contained in this sample data package
and the computer-readable EDD, as applicable, submitted on diskette or by modem, has been authorized by the
Laboratory Manager or the Manager’s designee, as verified by the following signature.”

"I certify that this electronic image and all hardcopies produced from this image accurately represent the data and
is in compliance with the LANL specific requirements, both technically and for completeness, other than the
conditions detailed above or in the sample data package narrative. Release, by submission through email, the data
contained in this electronic image and the computer-readable EDD (as applicable), has been authorized by the
laboratory Manager/Technical Director or the Manager's designee."

y %fm‘ Laboratory Management, ARS International G\' k— | Q

Signratur\é Title Date
foe _’/Q“\} Ryrd

7 of 67
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2609 North River Road, Port Allen, Louisiana 70767
1 (800) 401-4277 FAX (225) 381-2996

INTERNATIONAL

ARS Sample Delivery Group:  ARS1-10-01288 Request or PO Number: 10-3350
Client Sample 1D: BUCK1-10-16990 ARS Sample 1ID: ARS1-10-01288-001
Sample Collection Date: 06/08/10 Date Received: 06/10/10
Sample Matrix: Agueous Report Date: 09/08/10
oo, e s oe o e M e e e
Enriched H-3 0920 0230 | o660 | 0320 . U TU " ARS-040 "L o9r01/10 9@?,99 OR N N/A

NOTES: Project Cost Code WEPR1158W100 ;

Project Manager Review

Notes: American Radiation Services, Inc. assumes no liability for the use or interpretation of any analytical resuits provided other than the cost of the analysis itself, Reproduction of this report in
less than full requires the written consent of the American Radiation Services, Inc.

LELAP Certificate# 01949 NELAP Certificate # E87558
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2609 North River Road, Port Allen, Louisiana 70767
1 (800) 401-4277 FAX (225) 381-2996

INTERNATIONAL

ARS1-10-01288 Request or PO Number: 10-3350

ARS Sample Delivery Group:
ARS1-10-01288-002

Client Sample ID: BUCK06-10-16992 ARS Sample ID:

Sample Collection Date: 06/08/10 Date Received: 06/10/10

Sample Matrix: Aqueous Report Date: 09/08/10
Analysis Analysis Analysis r MDC : DII_C R .I F analysis : Analysis ‘ " Analysis " Analysis Tracer/Chem
Description e ReSUILS Eror+/-1s ¢ Qe : Units ; Test Method .. Date/Tim Technician .~ Recovery
JR N/A

Enriched H-3 -1.050 0.260 0.750 0.370 U Ty ARS-040 09/02/10 00:00

NOTES: Project Cost Code WEPR1158W100

Project Manager Review

Notes: American Radiation Services, Inc, assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis jtself. Reproduction of this report in
less than full requires the written consent of the American Radiation Services, Inc.

LELAP Certificate# 01949 NELAP Certificate # E87558

10 of 67



‘,. ®

INTERNATIONAL

2609 North River Road, Port Allen, Louisiana 70767

QC Results Report

Laboratory Control Sample Evaluation

1 (800) 401-4277 FAX (225) .3.81-2996

Sample Delivery Group: ARS1-10-01288; 01290

Date Received: 6/10/2010

Lcs
Analysis QC Analysis Expected Report Analysis Analysis Analysis Percent
Batch Type Analyte Results Csu1 (1s) MbC Value Qual Units Test Method Date/Time Technician | Recovery (%) Acf::':a:ce
ARS1-B10-02987 LCcs H3 7.310 1.130 0.670 8.341 TV ARS-040 8/31/10 0:00 JR 88 75%-125%
Blank Evaluation
Analysis QcC Analysis Expected Report Analysis ysi Analysi
Batch Type Analyte Results csu1 (1s) Mpc Value Qual Units Test Method Date/Time Technician
ARS1-B10-02987 MBL H3 -0.660 0.150 0.580 NA U TV ARS-040 S/1/10 0:00 JR
Sample RER Duplicate Evaluation
RER
Analysis QC Analysis Analysis Analysis Analysis Analysis
Batch Type Description Result 1 CsU 1 (1s) Result 2 CSU 2 (15) | Qual Units Test Method Date/Time Technician RER Accea;:‘ta:cek
ARS1-B10-02987 | LCSD H3 7.310 1.130 7.340 1.130 TU ARS-040 9/1/10 0:00 JR 0.01 <1
Sample DER Duplicate Evaluation
DER
Analysis QC Analysis Analysis Analysis Analysis Analysis
Batch Type Description Result 1 €su1(1s) Result 2 €SV 2 (1s) | Qual Units Test Method Date/Time Technician DER Acce;:‘ta:cell
ARS1-B10-02987 | LCSD H3 7.310 1.130 7.340 1.130 TU ARS-040 9/1/10 0:00 JR 0.04 <3

C)lw A

ol

Project Manager Review

Nates: American Radiation Services, Inc. assumes no liability for the use or interpretation of any analytical results provided other than the

cost of the analysis itself. Reproduction of this report in less than full requires the written consent of ARS Internationat.

LELAP Certificate# 01949

NELAP Certificate # E87558

11 of 67



Expected Value Calculations LANL

ARS Batch Number: >mm#W©w‘ - 02987
Ve
LCS CALCULATED _
EXPECTED VALUE ~ .Nm..m.wmm ............
Range 21493 - 32239
LCSD CALCULATED - 27 564

EXPECTED VALUE

12 of 67
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AM-241
U-234
U-235
U-238

Pu-238

Pu-239/240

Th-228

Th-230

Th-232

H3
Ra-226
Ra-228
Total U
Pb-210
Po-209

Sr-90
TC-99
Ni-63

QC Evaluation
EPA Method: ARS-040
Batch ID: ARS1-B10-02987
SDG's: ARS1-10-01288; 01290

LCS 23.5600 CSU (2s)
LCSD 23.6600 CSU-D (2s)
DER = abs(LSC-LSCD) =

sqr((2s CSU/2)"2)+(( 2s CSU-D/2)"2) at 1 sigma

DER 0.1 =
5.0487474
% RPD= ABS(LCS -LSCD) *100=
(LCS+LCSD)/2
%RPD 0.1 *100 =
23.61

7.1500

7.1300

<3

0.019807 <3

< 25%

0.423549 < 25%

The RPD shall be less than 25% or other client-applied criteria

RER= abs((LCS-LCSD)) =
(CSU)+(CSD) at 2 sigma
RER = 0.1

14.2800

Blank Information

Act  CSU(2s) MDA Act>MDA

-2.12 1.21 1.88

<1 <--LANL Requirement

0.007002801 <1

*MDA should be below RDL
*Blank activity must be below MDA
*Blank activity must be < 1.65*CSU (DOE only)

-2.12
1.21

ACT =
CSuU =

14 of 67



ARS Tritium Enrichment Calculations

Enrichment Factor | Bkg Quench Curve N~
Curve coeff. - Power | coeff. - Polynomial lambda  1.3863E-04 ACF (def.=1) 1 ©
y=a*x*b y = ax*3+bx*2+cx+d o)
Procedures ARS-040 , ARS-060 a 8.978E-01 a 2.319€-06 Syserror 0.15 Reporting Units TU /:Iu
ARS Fite ID Number ARS1-10-01288; 01290 b -9.611E-01 b 2 724E-03 Coverage Factor 1 UCF 7.151
ARS Batch ID Number ARS1-B10-02987 c c -1 06OE+00 Aliquot must be entered in liter
d 1 383E+02
Enter Total Total
Final mass Final Mass alig.in Sample Bkg
electrolyzed Mass Electrolyzed Average Detector final Activity Count Count Decay Standard Combined Decision
initial Mass Mass Na202 samplew/  equivalent sample(@ Volume Enrichment Sample Eff Rep. reference Start Date of Duration Duration Correction  Sample Counting Counting Standard Minimum Level Reporting
sample (g) added (g) NaOH (g} NaOH (g} pure H20) factor Factor CPM  BkgCPM  QIP  (decimal) Aliquot Units date Count {min) (min) to To  Activity Conc. Uncertainty Uncertainty Uncertainty Detectable Conc.  Conc Units
A . . tent tent ;
Sample ID V, mi Ve m; \'Z X Y Ry R, tiE Ef Aliquot Units T, T, (i) (mimy___°F AC; cu isCcu 1s CSU MDC DLC  Units
ARS1-B10-02987-01 51527 2.00 11.34 206 928 0.02 42.64 [} 211 56037 0.3815 000500 L 2/25/2009 &/31/2010 360 360 082632 731 028 0.28 113 067 033 TU
ARS1-B10-02987-02  502.55 200 9.64 206 7.58 0.02 50.56 7 2.1 54212 03736 000500 L 2/25/2009 9/1/2010 360 360 0.92619 7.34 0.25 0.25 1.13 0.58 0.28 TU
ARS1-B10-02987-03  510.19 2.0 10.51 207 8.44 0.02 46.27 2 21 547.80 0.3760 0.00500 L  9/7/2010 9/1/2010 360 360  1.00081 -0.66 017 0.17 0.19 058 028 TV
ARS1-B10-02987-04  458.40 2.00 1175 206 968 002 36.55 2 21 548.75 03765 0.00500 L  6/8/2010 9/1/2010 360 360 098827 -1.25 021 0.21 0.28 0.75 037 TU
ARS1-B10-02987-05  438.10 201 10.26 207 8.19 0.02 41.14 2 21 558.22 03805 0.00500 L  6/8/2010 9/1/2010 360 360 0.98827 -0.92 0.18 0.18 0.23 0.66 032 TU
ARS1-810-02987-06  506.45 2.01 12.83 207 10.76 0.02 36.38 2 21 54994 03770 0.00499 L 6/8/2010 9/2/2010 360 360 098813 -1.05 021 0.21 0.26 0.75 037 T
ARS1-B10-02987-07  513.40 201 11.73 207 9.66 0.02 40.88 2 21 54171 03734 000503 L  6/7/2010 9/2/2010 360 360 098799 -094 018 0.19 023 0.67 033 TU
ARS1-B10-02987-08  517.97 201 13.07 207 11.00 0.02 36.39 13 21 55643 03798 0.00501 L  6/7/2010  9/2/2010 360 360 0.98799 2267 0.42 0.42 3.43 074 036 T
ARS1-B10-02987-03 51255 201 11.55 207 948 0.02 41.56 2 211 54010 0.3727 0.00498 L  6/7/2010 9/3/2010 360 360 0.98786 -057 0.19 0.19 0.21 067 033 TU
ARS1-B10-02987-10  508.97 202 11.05 2,08 8.97 0.02 4354 9 211 543.37 03741 000402 L 6/8/2010 9/3/2010 360 360 0.98799 1382 037 037 21 079 038 TU
ARS1-810-02987-11 501 49 201 12.03 207 996 0.02 38.81 2 211 55502 03792 0.00500 L 6/7/2010 9/3/2010 360 360 098786 -098 0.20 020 0.24 0.70 0.34 TU
ARS1-810-02987-12 508 65 2.00 12.08 2.06 10.02 002 38.12 2 21t 54215 03736 0.00501 L  6/7/2010 9/3/2010 360 360 0.98786 -079 0.20 0.20 023 0.70 0.34 TU
ARS1-810-02987-13 51177 2.00 10.24 2.06 8.18 0.02 47.82 2 21 550.72 03773 0.00500 L 6€/7/2010 9/4/2010 360 360 0.98772 -064 0.16 0.16 0.19 057 028 TV
ARS1-810-02987-14 499 37 2.00 11.94 206 988 0.02 38.96 2 21 543.09 03740 0.00500 L  6/7/2010 9/4/2010 360 360 098772 -099 0.20 0.20 0.25 071 035 TU

S:\QA\Calculations\SpreadSheets\TritiumLowLevel-Enriched-Revs

Printed: 9/7/2010 4:20 PM
H-3_Enrichment)_V2.xis



ARS Tritium Enrichment Calculations

N
Enrichment Factor Bkg Quench Curve ©
Curve coefl. - Power | coeff. - Polynom lambda  1.3863E-04 ACF (def.=1) 1 S
y=a‘x*b y =ax"3+bx*2+cx+d
©
—
Procedures ARS-040 , ARS-060 a 8.978E-01 a -2 319E-06 Syserror 0.15 Reporting Units  pCi
ARS Fife ID Number ARS1-10-01288; 01290 b -9.611E-01 b 2724E-03 Coverage Factor 1.96 UCF 222
ARS Batch ID Number ARS1-B10-02987 c c -1 DGOE +00
d 1 383E+02|
Total Total
Final mass Final Mass Sample Bkg
electrolyzed Mass Electrolyzed Average Detector Activity Caunt Count Decay Standard Combined Decision
Initial Mass Mass Na202 sample w/ equivalent sample (g Volume Enrichment Sample Eff reference  Start Date of Duration Duration Correction  Sample Counting Counting Standard Minimum Level Reporting
sampie (g) added (g) NaOH (g) NaOH (g) pure H20} factor Factor CPM  BkgCPM QIP  (decimal) Aliguot date Count (min) (min) toTo  Activity Conc. Uncertainty Uncertainty Uncerainty Detectable Conc  Conc. Units
N " tent tent "
Sample ID \'/ mi Ve m; Vi X Y R Ry SE EF  Aliquot To Te min) (o " AC; cu 1965 CU  1.965 CSU MDC DLC  Units
ARS1-B10-02987-01 51527 200 11.34 206 928 0.02 4264 6 211 560.37 03815 000500 L 2/25/2009 8/31/2010 360 360 0.92632 2356 0.90 176 7.15 217 106 pCilL
ARS1-B10-02987-02  502.55 2.00 964 206 758 002 50.56 7 21 54212 03736 000500 L 2/25/2009 9/1/2010 360 360 0.92619 23.66 081 1.58 7.13 1.87 092 pCilL
ARS1-B10-02987-03  510.19 2.01 10.51 2.07 8.44 0.02 46.27 2 211 54780 03760 0.00500 L  9/7/2010 9/1/2010 360 360  1.00081 212 053 1.04 1.21 1.88 0.92 pCirlk
ARS1-B10-02987-04 458 .40 200 1175 2.06 9.69 0.02 36.55 2 211 548.75 03765 000500 L 6/8/2010 9/1/2010 360 360 0.98827 403 0.66 1.30 176 241 118 pCilL
ARS1-810-02987-05  438.10 2.01 10.26 207 8.19 0.02 41.14 2 21 55822 03805 0.00500 L  6/82010 9/1/2010 360 360 0.98827 -2.96 059 1.16 145 212 104 pCi/ll
ARS1-B10-02987-06  506.45 2.01 12.83 2.07 10.76 0.02 36.38 2 21 549.94 03770 000499 L  6/8/2010 9/2/2010 360 360 0.98813 -3.39 068 1.33 166 242 119 pCill
ARS1-810-02987-07  513.40 201 11.73 2.07 9.66 0.02 40.88 2 211 54171 03734 0.00503 L 6/7/2010 9/2/2010 360 360 0.98799 -3.02 060 1.18 1.48 2.16 106 pCi/L
ARS1-B10-02987-08  517.97 2.01 13.07 2.07 11.00 002 36.39 13 21 556.43 03798 000501 L  6/7/2010 9/2/2010 360 360 0.98799 73.02 136 266 2163 239 1.17 pCilL
ARS1-810-02987-09 512.55 201 11.585 207 948 0.02 4156 2 21 54010 03727 000498 L  6/7/2010 9/3/2010 360 360 0.98786 -1.82 0.61 1.20 1.32 215 108 pCi/L
ARS1-810-02987-10  508.97 202 11.058 208 897 0.02 4354 9 21 54337 03741 000402 L 6/8/2010 9/3/2010 360 360 0.98799 4450 1.20 234 13.29 253 124 pCilL
ARS1-810-02987-11  501.49 201 12.03 2.07 9.96 0.02 38.81 2 21 555.02 0.3792 000500 L 6/7/2010  9/3/2010 360 360 0.98786 -3.15 063 123 154 225 1.10 pCiiL
ARS1-B10-02987-12 508 65 2.00 12.08 206 10.02 0.02 39.12 2 21 54215 03736 000501 L  6/7/2010 9/3/2010 360 360 0.98786 -2.55 064 126 1.46 2.26 111 pCilL
ARS1-B10-02987-13  511.77 2.00 10.24 206 8.18 002 4782 2 21 55072 03773 0.00500 L 6/7/2010 9/4/2010 360 360 098772 -207 052 102 1.19 184 0.90 pCiL
ARS1-B10-02987-14  499.37 2.00 11.94 208 988 0.02 38.96 2 21 54309 03740 0.00500 L 6/7/2010  9/4/2010 360 360 0.98772 -3.19 064 125 1.56 228 11 pCilL

S \QA\Calculations\SpreadSheets\TritiumLowLevel-Enriched-Rev5
Printed: 9/7/2010 4:20 PM
H-3_Enrichment)_V2.xis



ARS Tritium Enrichment Calculations

N
Enrichment Factor Bkg Quench Curve [{e]
Curve coeff. - Power | coeff. - Potynomial lambda 1.3863E-04 ACF (def. = 1) 1 ‘S
y=a*x*b y = ax*3+bx"2+cx+d
N~
Procedures ARS-040 , ARS-060 a 8.978E-01 a -2 319E-08 Syserror 0.15 Reporting Units pCi -
ARS File ID Number ARS1-10-01288; 01290 b -8.611E-01 b 2724E-03 Coverage Factor 1 UCF 222
ARS Batch ID Number ARS1-B10-02987 c c -1 0BOE+00
d 1 383E+02]
Enter Total Total
Final mass Final Mass aliq.in Sample Bkg
electrolyzed Mass Electrolyzed Average Detector final Activity Count Count Decay Standard Combined Decision
Initial Mass Mass Na202 sample w/ equivalent sample (g Volume Enrichment Sample Eff Rep. reference Start Date of Duration Duration Correcton  Sampie Counting Counting Standard Level Reporting
sample (g) added (g) NaOH (g) NaOH {g) pure H20) factor Factor CPM  BkgCPM  QIP (decimal}  Aliquot  Units date Count (min) (min}) to To  Activity Conc. Uncertainty U i L i D Conc. Conc. Units
. " " tent tent "
Sample ID V, mi Ve m; V¢ X Y R Ry, tSE  EF  Aliquot units T, T, (ot (mim AC; cu 1sCU  1sCSU MDC DLC  Units
ARS1-B10-02987-01 51527 2.00 11.34 206 9.28 0.02 4264 6 21 560.37 03815 0.00500 L 2/25/2009 8/31/2010 360 360 0.92632 23.56 0.90 0.90 3.65 217 1.08 pCilL
ARS1-810-02087-02  502.55 200 964 206 758 0.02 50.56 7 21 54212 03736 0.00500 L 2/25/2009 9/1/2010 360 360 0.92619 2366 0.81 0.81 3.64 187 0.92 pCilL
ARS1-B10-02987-03  510.19 2.01 10.51 207 844 0.02 46.27 2 2.11 547.80 0.3760 0.00500 L  9/7/2010 9/1/2010 360 360 100081 -2.12 0.53 0.53 0862 1.88 0.92 pCiilL
ARS1-B10-02987-04  458.40 200 1175 206 969 0.02 36.55 2 21 54875 03765 0.00500 L  6/8/2010  9/1/2010 360 360 0.98827 -4.03 066 0.66 090 2.41 1.18 pCilL
ARS1-B10-02987-05 438.10 201 10.26 207 8.19 0.02 41.14 2 21 55822 03805 000500 L  6€/8/2010 9/1/2010 360 360 0.98827 -2.96 0.59 0.59 0.74 212 1.04 pCilL
ARS1-810-02987-06  506.45 201 12.83 207 1076 0.02 36.38 2 211 54994 03770 000499 L  ©/8/2010 9/2/2010 360 360 098813 -3.39 0.68 0.68 085 242 1.19 pCi/L
ARS1-B10-02987-07  513.40 201 11.73 207 966 0.02 40.88 2 211 54171 03734 000503 L 6/7/2010 9/2/2010 360 360 0.98799 -302 0.60 0.60 0.75 216 1.06 pCifL
ARS1-810-02987-08 517.97 2.01 13.07 207 11.00 0.02 36.39 13 211 55643 03798 0.00501 L  6/7/2010 9/2/2010 360 360 0.98799 73.02 1.36 1.36 11.04 239 1.17 pCiL
ARS1-B10-02987-08  512.55 2.01 11.55 207 9.48 0.02 41.56 2 211 540.10 0.3727 0.00499 L 6/7/2010 9/3/2010 360 360 0.98786 -1.82 0.61 0.61 067 215 1.05 pCi/ll
ARS3-B10-02987-10  508.97 2.02 11.05 208 897 0.02 4354 9 211 54337 03741 0.00402 L  6/8/2010 9/3/2010 360 360 098799 44.50 1.20 1.20 6.78 253 124 pCilL
ARS1-B10-02987-11  501.49 2.01 12.03 207 996 0.02 38.81 2 2.11 5§55.02 0.3792 0.00500 L  6/7/2010  9/3/2010 360 360 098786 -3.15 0863 0863 079 225 110 pCilL
ARS1-B10-02987-12  508.65 2.00 12.08 206 1002 0.02 39.12 2 21 54215 03736 0.00501 L  6/7/2010  9/3/2010 360 360 0.98786 -2.55 0.64 064 075 226 1.1 pCilL
ARS1-B10-02987-13  511.77 2.00 10.24 206 818 002 47 .82 2 21 55072 03773 0.00500 L  6/7/2010  9/4/2010 360 360 0.98772 -2.07 0.52 0.52 0861 1.84 0.90 pCirll
ARS1-B10-02987-14  499.37 2.00 1184 206 988 0.02 38.96 2 21 543.09 03740 0.00500 L  6€/7/2010  9/4/2010 360 360 0.98772 -319 064 0.64 0.80 228 1.1 pCilL

S:AQA\Calculations\SpreadSheets\TritiumLowLevel-Enniched-RevS

Printed: 9/7/2010 4:20 PM

H-3_Enrichment)_V2 xls
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American Radiation Services, Inc.
Baton Rouge tLaboratory

Analysis Batch Report

Printed: 6/11/2010 10:16 AM
Page 1 of 1

Analysis Batch ID

R INTERNATIONAL

ARS1-B10-02987

Method ARS-054 « Analysis  LSC-A-022 Matrix . AQ
T pestription SRIVIGH TN WATER 022 i MAMXC, AQ
ABatchSample D Type | Blindlsol | Biind Isoz | Blind Iso3 ; o o
ARS1-B10-02987-01 cs  bi0228 | T o - . ]
ARS1-B10-02987-02  LCSD  B-10229
ARS1-B10-02987-03  MBL ) ‘
ARS1-B10-02987-04 DUP SOG4 R jRun ; | CllentID L lsome G
ARS1-B10-02987-05 DO 0294 Ars1-10-01288 001 1 ., BUCKMAN1-10-16890 ~  STD  , 07/06/10
ARS1-B10-02987-06  TRG bAXAS  ARsi-10-01288 002 1 . BUCKMANO6-10-16992 STD  07/06/10
_ARS1-B10-02987-07 | TRG | 62104  ARsi-10-01290 o001 1 | CAPA-10-17740 - STD 07/06/10
ARS1-B10-02967-08  TRG 62105  ARS1-10-01290 002 1 CAPA-10-17743 S 07/06/10 _
ARS1-B10-02987-09  TRG 6210l  ARs1-10-01290 003 1 CAPA-10-17746 STD 07/06/10
ARS1-B10-02987-10 TRG 6370  ARS1-10-01290 004 1 | CAPA-10-17777 STD 07/06/10
ARS1-B10-02987-11 TRG (L3109 ARS1-10-01290 005 1 CAPA-10-17852 s 07/06/10
ARS1-B10-02987-12 TRG 62109  ARS1-10-01290 006 1 CAPA-10-17854 STD 07/06/10
ARS1-B10-02987-13  TRG £ 371\0 ARS1-10-01290 007 1 CAPA-10-17952 s 07/06/10
ARS1-B10-02987-14 _ TRG 2 1\\ ARS1-10-01290 008 1 CAPA-10-17850 "~ s 07/06/10
BN LT
LTI IRERRIRIN _______,_____m____ _=,=u_h=__=__~_m____= oa21 _______m_._ﬁ__n_u__;_ Hypral
- %Hw%mpowH - 69418 i\ﬂwm.mqwﬂqm\ 10-01290-002-1 S-onoo.wow; 5O 80-004 T 10-01290-005-1
1z Ho-owNMw.WS 1 maD XRAD XRA XRAD XRAD
IR RIRI AR
69424 69425
10-01290-006-1 10-01290-007-1 10-01290-008-1
XRAD XRAD XRAD
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American Radiatlon Services
Baton Rouge Laboratory

LCS Report Printed: 9/7/2010 3:08 PM
Page 1 of 1

Analytical Batch: ARS1-B10-02987

N~

©

Y

o

BlindlD ARatchSamplelDd BlindGroup Expectedhddition - ExpectedVatue Grosswt Ysend ModDate Expectedvalue <T HidPointCountDate KnownValue
B-10228 bwmwnm‘wolomwmvTbﬂww‘mwo‘ommmw‘o~ B-H3 ww‘omom WI<w 5 2.808406639 13.3905 18.4008 5.0103 WSTICKLE m\HM\NoHo«
B-10229 ARS1-B10-02987 ARS1-B10-02987-02 B-H3 5-0206 1H-3 5 2.808406639 13.1463 18.1599 5.0136 WSTICKLE 5/17/2010




American Radiation Services

Baton Rouge Laboratory

ID_31001_054 -ABatch

ARS-054

Printed: 9/7/2010 9:27 AM

Page 1 0of 1

21 of 67

"ABatchSampleID ClientID Aliquot1 >_5=oE=;mH IC_ID1 Aliquot2 | AliquotUnits2 |IC_ID2 |UserID |ModDate
'ARS1-B10-02987-01 " w JRABER . 09/07/2010 09:27:13
6274/ ARS1-B10-02987 ‘ARS1-B10-02987-02 ) o ) T "IRABER | 09/07/2010 09:27:14
6275 ARS1-B10-02987 ARS1-B10-02987-03 w JRABER | 09/07/2010 09:27:14
6276 ARS1-B10-02987 ARS1-B10-02987-04 B - JRABER | 09/07/2010 09:27:14
6277 ARS1-B10-02987 .ARS1-B10-02987-05 BUCKMAN1-10-16990 59 | 69417 N  IRABER  09/07/2010 09:27:14
6278 ARS1-B10-02987 _ARS1-B10-02987-06 BUCKMANO6-10-16992 ' - o JRABER ; 09/07/2010 09:27:14
6279 ARS1-B10-02987 .ARS1-B10-02987-07 |CAPA-10-17740 b JRABER ; 09/07/2010 09:27:14
6280 ARS1-B10-02987 ARS1-B10-02987-08 CAPA-10-17743 5019 69420 . |JRABER ! 09/07/2010 09:27:14
Smhimp-mpo-mmmmw&nwﬂwpo-owomw-oo \CAPA-10-17746 o JRABER oo\ou\mﬂo 09:27:14
6282|ARS1-B10-02987 |ARS1-B10-02987-10 (CAPA-10-17777 JRABER | 09/07/2010 09:27:15
 6283/ARS1-B10-02987 ARS1-B10-02987-11 |CAPA-10-17852 - JRABER | 09/07/2010 09:27:15
6284 ARS1-B10-02987 ARS1-B10-02987-12 CAPA-10-17854 m JRABER , 09/07/2010 09:27:15
) 6285 ARS1-B10-02987 ARS1-B10-02987-13 CAPA-10-17952 JRABER | 09/07/2010 09:27:15
 6286/ARS1-B10-02987 ARS1-B10-02987-14 CAPA-10-17850 R 1IRABER | 09/07/2010 09:27:15




C@muDOs WA

ARS, International Tritium Enrichment Data Printed: 9/7/2010 8:50 AM
Port Allen Lab

Procedures: ARS-040

Date: 772912010
ARS Fife ID Numbers: ARS1-10-01288, 01290
ARS Batch ID: ARS1-B10-02987

m, v, Ve Afiquot

Tare Wi of Gross Wi of Visi, Gross Wt
N Electrolysis Electolysis EndWtof Gross TareWt  Gross Wt Tare ek Nt Dead
ABatchID; Enrichment  Electrolysls  Tare Wt z§ Weight of StartDate& O™ StaBathc®  EndDate&  EndBathC® Cell+ Resv. Ssmple nQa.w.m.__ Cryodistl flask + Welghtof " e e o, THEWLLT Viai+

Cell No. Cell&  Reservoir 8,0, Sample iy AMP Time < Sample  Recovered Flas fask  Sample LsCwia Sample  Sampie U TEST PO Cocktall  Sample +
Electrodes Reservolr eeave usad Cocktall
ARS1-B10-02987-01 72 337.34 194.65 2.00 708.92 % 8-2-2010 1449 5.00 2.0 8-24-2010 0812 2.0 54333 11.34 N/AN/A 11223 120.2% 6.78 11.78 5.00 0.00 0.00 1178 2678
ARS1-B10-02987-02 84 339 29 201.00 2.00 703.55 S5P%% 8-2-2010 1455 5.00 20 8242010 0935 20 549.93 964 WA NIA 1719 12328 ST 6.40 1140 5.00 0.00 000 1140 2642
ARS1-B10-02987-03 85 337 80 194.73 2.0t 70492 G 8-2-2010 1440 5.00 20 8242010 1345 2.0 543.04 10.51 G.N/A 99.90  106.95 BRTIL 6.47 11.47 5.00 0.00 000 1147 2648
ARS1-B10-02987-04 99 34111 188.01 2.00 646.41 gﬂi 7-29-2010 0921 5.00 20 8-22-2010 1401 2.0 540.87 1175 ¥ N/AT 102.82  110.83 SR 6.41 11.41 5.00 0.00 0.00 11.41 26.44
ARS1-B10-02987-05 18 337.12 200.07 201 638 17 STIGE N TIMRERS 7202010 0935 5.00 20 8-21-2010 0835 2.0 547.45 1028 NIANJA 12115 12814 8§ 6.78 11.78 5.00 0.00 0.00 11.78 26.81
ARS1-B10-02987-06 94 336.82 193.83 2.01 700.28 % 7-29-2010 0940 5.00 2.0 822-2010 0842 20 543.48 1283 BEEXGNAC 9924 10852 6.44 11.43 4.99 0.00 0.60 11.43 26.47
ARS1-B10-02987-07 93 339.04 194.64 2.01 708.04 [EESEST VT IOMRE 7.29.2010 0943 5.00 20 8-21-2010 1428 20 545.41 173 BEEgGIswa 10189 11025 646 1149 5.03 0.00 000 1149 2652
ARS1-B10-02987-08 21 335.16 201.45 2.0 719.42 % 7282010 0949 5.00 20 8212010 0935 2.0 549.68 13.07 % GNA 99 80 6.78 1179 5.01 0.00 0.00 1179 2684
ARS1-810-02987-09 82 337.92 192.92 2.01 705.47 % 7-29-2010 1013 5.00 20 8-22.2010 1047 2.0 542.39 1185 EERTET] NANA 117 19 6.51 11.50 4.98 0.00 0.60 11.50 26.56
ARS1-B10-02987-10 19 33361 198.09 2.02 707.06 23 7-29-2010 1019 5.00 20 8222010 1311 20 54275 11.08 N/A 11 100.56 639 1041 402 1141 100 1141 2645
ARS1-B10-02987-11 65 339.16 197 30 2.0 698.79 % 7-29.2010 1113 5.00 20 8-22-2010 1602 20 548 49 12.03 T NIANA 11322 6.46 11.46 5.00 000 000 1146 7643
ARS1-B10-02987-12 ag 33529 200.72 2,00 709.37 e STRE 7-29-2010 1145 500 20 8212010 1648 20 548 08 1208 EEBTVE NANA 107.99 6.49 11.50 5.01 0.00 000 1150 2653
ARS1-B10-02087-13 4 336.70 189 57 2.00 701.34 éﬂ 7-29-2010 1425 500 20 8-23-2010 0945 20 536.51 10.2¢ T NIAT 110 86 6.54 11.54 5.00 0,00 0.00 11.54 26.58
ARS1-B10-02987-14 76 335.34 207.78 2.00 707.15 USRIV AGETT 7-29-2010 1436 5.00 2.0 823-2010 1456 20 555.06 1188 EEEIEG NANA 10171 643 11.43 5.00 0.00 0.00 11.43 26.48

S:\Laboratory DepartmentiLabDocuments\LowLevel Tritium\2010 Lowl.evelTritiumData\AR S 1-B10-02887

Chemist Signature® J‘U
{
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ARS, International
Port Alten Lab

S'\Laboratory Department\tabDocumentsiLowlevel Tritumi2010 Lowd evel TritiumData\ARS 1-B10-02967

Tritium Enrichment Data

Chemist Signature:

Printed: 9/7/2010 8.50 AM

T Led
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9/4/2010 1:18:58 PM .
Protocol# 2 - Low Level H3.lsa

Assay Definition-

Assay Description:
LLH3 Assay in DPM Mode

Assay Type: DPM (Single)
Report Name: Reportl

Output Data Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100831 1550

QuantasSmart (TM) - 2.03 - Serial# 423814

o Page # 1
User: H3 Low Level

24 of 67

Raw Results Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100831_1550\20100831 1550.results

RTF File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100831 1550\Reportl.rtf

Comma-Delimited File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low bm<mwlmw/wowoomwwlwmmO/mmGOHﬁH.nxﬁ

Assay File Name: C:\Packard\TriCarb\Assays\Low Level H3.lsa
Count Conditions-

Nuclide: LL H3
Quench Indicator: tSIE/AEC
External Std Terminator (sec): 0.5 2s%
Pre-Count Delay {(min): 0.00
Quench Set:
Low Energy: LL H3 PLASTIC
Count Time (min): 360.00
Count Mode: Low Level
Assay Count Cycles: 1
#Vials/Sample: 1

Repeat Sample Count: 1

o

Calculate % Reference: Off

Background Subtract: Off
Low CPM Threshold: Off

o

2 Sigma % Terminator: On - Any Region

Regions LL UL 2Sigma % Terminator
A 0.0 18.6 0.50
B 0.0 2000.0 0.00
c 0.0 2000.0 0.00

Count Corrections-

Static Controller: On Luminescence Correction: Off
Colored Samples: Off Heterogeneity Monitor: Off
Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75

Half Life-

Half Life Correction: Off
Regions Half Life Units Reference Date Reference Time



9/4/2010

1:18:59 PM

Protocol# 2 - Low Level H3.lsa

N W

Cycle 1 Results
Quench Curve Block Data

LL H3 PLASTIC in A

Count Efficiency (%)

40

30+

ND..

101

g

100 200 300 400 500 600
tSIE/AEC

Date Acquired: 09/08/2009
Date Modified:
LL H3 PLASTIC in A

tSIE/AEC
577.71
561.32
514.09
404 .21
334.90
284.93
246.14
207.51

185

.88

Count Efficiency (%)
39.37
38.19
36.15
33.71
29.12
26.04
22.78
19.18
17.18

QuantaSmart (TM) - 2.03 - Serial# 423814 - ] Page # 2
User: H3 Low Level

25 of 67



9/4/2010

. ) QuantasSmart (TM)
Protocol# 2 - Low Level H3.lsa

mZMbIHD Count Time CPMA DPM1 LSIE
BACKGROUND _ 360.00  2.109 5.62.  546.21
B10-02987-01 360.00 6.049 15.86 560.37
B10-02987-02 360.00 6.703 17.94 542 .12
B10-02987-03 360.00 1.718 4.57 547.80
B10-02987-04 360.00 1.575 4.18 548 .75
B10-02987-05 360.00 1.641 4 .31 558.22
B10-02987-06 360.00 1.678 4.45 549.94
B10-02987-07 360.00 1.648 4.41 541.71
B10-02987-08 360.00 13.215 34 .80 556.43
B10-02987-09 360.00 1.835 4.92 540.10
B10-02987-10 360.00 8.506 22.74 543.37
B10-02987-11 360.00 1.614 4.26 555.02
B10-02987-12 360.00 1.727 4.62 542 .15
B10-02987-13 360.00 1.698 4.50 550.72
B10-02987-14 360.00 1.563 4.18 543.09

NNVMNNNMNOMOMNOOMNODONONNDDNDDN

00U W3

e el el
U WD HEOow

1:18:59 pPM

- 2.03 - Serial# 423814

Eff Nucl In A DATE
37.54 8/31/2010
38.15 8/31/2010
37.36 9/1/2010 4:
37.60 9/1/2010 10:
37.65 9/1/2010 S:
38.05 9/1/2010 11:
37.70 9/2/2010 5:
37.34 9/2/2010 11:
37.98 9/2/2010 6:
37.27 9/3/2010 12:
37.41 9/3/2010 6
37.92 9/3/2010 12:
37.36 9/3/2010 6:
37.73 9/4/2010 1:
37.40 9/4/2010 7:

35:17
53:14
11:00
23:17
35:33
48:24
00:39
12:55

:25:14

37:28
49:53
02:03
14:14

AM
AM
PM
PM
AM
AM
PM
AM
AM
PM
PM
AM
AM

U

3

er:

Page # 3
H3 Low Level

26 of 67

TIME MESSAGES
3:59:25 PM



Beta Liquid Scintillation Counter Log Book

" Date Time ARS Sample LD. |  Batch Liquid | Technician
Number Number | Scintillation File | Initials
Number
5-31-° | o3 Bio -033U3 - 14 B0 -03AU ! Sof-
N ! d Bo- 0343~ 20 l ) o
J ) B10 -023u 2 - -1 L ) TV
\ 1 Bro- 034U - 3> l } APl
} L Bio- 0%aMx - 23 ! J oiZbe
$-Zo-an0 | 0B\  HNE 5\ ory G Jok-
J }  Baekgeend  pro-ozaua 1005 SeR
L l Bro-03aHa- 0 } ) Tor-
) L Bio-03a43-- 10 4 ! -
! \ B0 ~03AHUR -1 L ! for-
| ! |Bw-ozaua- i | \l Yo’
L L Bro - 0BAUR - 1D L ) o
V o033 = 1Y [ JTor iﬂi‘i Tor
33200 |01 e 5\ Qe Qi ok ~|
1) Backgoownd  |Bw-034un | 0Qqs3 <oR-
! ! me-ozda- 1y 2 ) Aor-
%~ 3\-28 j 1423 SN s G-* Q¥ Jor-
) L Bokgpound  (Bo-02aT 4550 “foe
\ i Bw -© 24%7-0) J } <o &
L B $ Bw -0258 1-0 A ] ! 0
gaEg_e1 ;8 of 100 Reviewed By: Inzé ?MMS Date: _ 4-01-) o




an

Beta Liquid Scintillation Counter Log Book

Date Time ARS Sample 1.D. Batch Liquid Technician
Number Number Scintillation File Initials
Number

2-3yam0 | 1M38 B0 -0RAET- 03 | Bro-0aA81 \550 so

l ,L B\O"Oa-alg’(‘o"{ L l 5912

I L |Bo-oang1-05 J ) for
) ' o-ozas-ob | L IrTe

! U - opag- o7 i ¥ sore

{ d Blo - 02487~ ©% J ! Jort

bl | gu-camst-ea | | 1 sot-

{ } Bio - 01431~ 1O ) i golt

! d Bro-odag1- 1 1 J ot

¢ 4 B~ opabl- 13- ! ! Apit

‘L 1 Mo - 02A871- v 1« 1] 59]@

l l Bio ~opay1- 14 } & 40¥%

4
N
h
\Q’E\\
VA
3
O
\\
I L I \
Page 59 of 100 Reviewed By: % D_AA_) Date: f«d&’ -/0
CE-13 Initials
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American Radiation Services Technical Notes Printed 8/16/2010 11:07 AM
Baton Rouge Laboratory Page 1 of 1

ARS

INTERNATIONAL

.

Chiller operating bath was turned off while enrichment continued
1 08/16/10 11:05 CHEMISTRY for samples B10-02987-01---->03. This continued for approx 8- JRABER
10 hours. I am unsure what affect if any this will have on analysis.

29 of 67
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$/5/2010 12:48:42 PM QuantaSmart (TM) - 2.03 - IPA - Serial# 423814 Page# 1
3H Efficiency

Total # pts : 5208 ~
valid # pts : 37 m
Mean : 63.86 5

SD : 0.20

Date Value Valid Pt

Jun 01, 2010 64.05 )
Jun 04, 2010 63.68
Jun 07, 2010 64.23
Jun 08, 2010 64.37
Jun 11, 2010 63.82
Jun 14, 2010 64.10
Jun 15, 2010 63.84
Jun 16, 2010 63.49
Jun 17, 2010 64.15
Jun 20, 2010 63.98
Jun 21, 2010 63.94
Jun 21, 2010 63.81
Jun 21, 2010 63.78
Jun 21, 2010 63.66
Jun 21, 2010 63.68
Jun 21, 2010 63.85
Jun 21, 2010 63.50
Jun 28, 2010 63.84
Jul 06, 2010 63.71
Jul 07, 2010 63.98
Jul 12, 2010 63.82
Jul 19, 2010 63.99
Jul 20, 2010 64.00
Jul 21, 2010 63.79
Jul 23, 2010 63.71
Jul 26, 2010 63.78
Jul 28, 2010 63.81
Aug 03, 2010 63.83
Aug 09, 2010 63.67
Aug 17, 2010 64.14
Aug 23, 2010 63.69
Aug 24, 2010 63.86
Aug 26, 2010 63.89
Aug 27, 2010 63.97
Aug 30, 2010 64.06
Aug 31, 2010 63.54
Aug 31, 2010 63.62

P4 Dd D4 D D4 DA DA D Dd DA D4 BE DA Ba B4 B DA B4 b4 DA DA Bd DB DA DA DA DB BB BN N



9/5/2010 12:48:42 PM QuantaSmart (TM) - 2.03 - IPA - Serial# 423814 Page#

3H Efficiency

Total # pts : 5208

valid # pts : 37 P

Mean : 63.86 G

SD : 0.20 S
64.454

64.254

6/1/2010



9/5/2010 12:48:53 PM

3H Background

Total # pts
vValid # pts

Mean
SD

Date

Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Aug
Aug
Aug
Aug
Aug
Aug
Aug
Aug
Aug
Aug

01,
04,
07,
08,
11,
14,
15,
16,
17,
20,
21,
21,
21,
21,
21,
21,
28,
06,
07,
12,
19,
20,
21,
23,
26,
28,
03,
09,
17,
23,
24,
26,
27,
30,
31,
31,

2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010

: 5138
: 36

: 2.11
: 0.19

Value

1.81
2.21
2.28
1.99
2.00
1.61
2.11
2.45
2.46
2.27
2.19
2.15
2.16
2.11
2.09
2.09
1.94
1.97
1.98
2.34
2.09
2.25
2.05
2.17
2.14
2.23
1.77
2.14
1.90
1.96
1.81
2.41
2.21
2.03
2.22
2.29

Valid Pt

MDD DA DG Bd DDA DA DS D D DA DD DS BE B DD DA DA D DB B DD MMM MK

QuantaSmart (TM) - 2.03 - IPA - Serial# 423814

Page# 1
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9/5/2010 12:48:53 PM QuantaSmart (TM) - 2.03 - IPA - Serial# 423814

] Page# 1

3H Background
Total # pts : 5138 -
valid # pts : 36 d
Mean : 2,11 <
SD : 0.19 “

N-mmm ...................................................................................................

N.mﬂm ..................................................................................................

DABE T R R R R R R

N.N@@A...:.\....-..-...........4../, ..........................

* ‘.. . o
2.106 : . e
faxJ

A.@Am .............. AR

A.NN@ ..................................................................................................

‘_m“wmt ................................................................................................

512010



2609 North River Road e Port Allen, Louisiana 70767
1 (800) 401-4277 e Fax (225)381-2996

INTERNATIONAL

Amerlcan Radiation Services
Analytical Reports

for

Los Alamos National Laboratory

Tritium- Screening
by
Low Level Liquid
Scintillation Counting



A

@
2609 North River Road e Port Allen, Louisiana 70767
y 1 (800) 401-4277 e Fax (225) 381-2996
INTERNATIONAL
American Radiation Services

Analytical Reports

for

Los Alamos National Laboratory

Tritium-Screening
by
Low Level Liquid
Scintillation Counting

Samples

36 of 67



OCoOo~NOTObE WN-

Procedures:

ARS File ID Numbers: ARS1-10-01288; 01290.

ARS-060

ARS Batch ID: ARS1-B10-02986

ARS-040

Section 14.1 Tritium Screen in Clean Water without Distillation

N~
Sample ID: COUNT TIME CPMA Background CPMA Eff Nuclin A Aliquot (grams) ACTIVITY units MDA  Sample Must be analyzed as LSC-A-001 ©
ARS1-B10-02986-04 120 2.053 1.645 38.84 5.00 94.636 pCilL 160.2347 NO ~
ARS1-B10-02986-05 120 1.502 1.645 386 5.00 -33.375 pCilL 161.23089 NO «®
ARS1-B10-02986-06 120 1.594 1.645 38.05 5.00 -12.075 pCilL 163.5615 NO
ARS1-B10-02986-07 120 1.777 1.645 37.32 5.00 31.865 pCilL 166.7608 NO
ARS1-B10-02986-08 120 2.072 1.645 37.42 5.00 102.802 pCilL 166.3152 NO
ARS1-B10-02986-09 120 1.637 1.645 37.32 5.00 -1.931  pCilL 166.7608 NO
ARS1-B10-02986-10 120 1.751 1.645 36.47 5.00 26.185 pCilL 170.6475 NO
ARS1-B10-02986-11 120 1.567 1.645 36.83 5.00 -19.080 pCilL 168.9795 NO
ARS1-B10-02986-12 120 1.543 1.645 36.47 5.00 -25.197 pCilL 170.6475 NO
ARS1-B10-02986-13 120 1.536 1.645 36.53 5.00 -26.882 pCilL 170.3672 NO
#DIV/Ot  pCilL  #DIV/O! #DIV/O!
#DIV/0!  pCilL #DIV/O! #DIV/0!
#DIV/0!  pCilL #DIV/O! #DIV/0!
#DIV/O!  pCilL  #DIV/O! #DIv/Q!
#DIv/o!  pCilL  #DIV/Q! #DIV/0!
#DIV/O!  pCilL  #DIV/0! #DIV/0!
#DIV/O!  pCilL  #DIV/O! #DIV/O!
#DIv/0!  pCilL #DIV/O! #DIv/0!
#DIv/o!  pCilL #DIV/0! #DIV/O!
#DIV/IO!  pCi/L  #DIV/Q! #DIV/O!
#DIv/o!  pCilL #DIV/O! #DIV/0!
#DIV/0!  pCilL #DIV/O! #DIV/O!
#DIV/O!  pCilL #DIV/O! #DIV/0!

S:\sharedocs\QA\Calculations\Spread sheets\ARS1-B10-02986 LL Screening
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American Radiation Services, Inc.

Analysis Batch Report

Printed: 6/11/2010 10:15 AM

Baton Rouge Laboratory Page 1 of 1
‘ am Analysis Batch ID ARS1-B10-02986
&—_zqmiﬁlcznr N Zmn_..on >Wm 054 : Analysis ” LSC-A-021 - _Smn-._x . —
Ummn:u”_o: ﬂﬂﬂ.nc_s HZ <<>4m—~
>mm~Mm w.mEnﬂm..HU , Type m__:a Isol . Blind Iso2 Blind Is03 - .
ARS1-B10-02986-01 Lcs o o o
ARS1-B10-02986-02 LCSD
ARS1-B10-02986-03 MBL h Csb6 i ER o Client ID Isotope Group | B
ARS1-B10-02986-04 TRG ARS1-10-01288 001 BUCKMAN1-10-16990 N . 07/06/10
ARS1-B10-02986-05 TRG .  ARS1-10-01288 , 002 BUCKMANO6-10-16992 B " o7/06/10
ARS1-B10-02986-06 TRG ARS1-10-01290 001 CAPA-10-17740 07/06/10
ARS1-B10-02986-07 TRG ARS1-10-01290 002 | CAPA-10-17743 07/06/10
ARS1-B10-02986-08 TRG - ARS1-10-01290 003 . CAPA-10-17746 N 07/06/10
ARS1-B10-02986-09 TRG ARS1-10-01290 004 CAPA-10-17777 07/06/10
ARS1-B10-02986-10 TRG ARS1-10-01290 005 CAPA-10-17852 ~ 07/06/10
ARS1-B10-02986-11 TRG , ARS1-10-01290 006 " CAPA-10-17854 h 07/06/10
ARS1-B10-02986-12 TRG . ARS1-10-01290 007 CAPA-10-17952 07/06/10
ARS1-B10-02986-13 TRG ARS1-10-01290 008 CAPA-10-17850 07/06/10
i T
LT AR \AEA A _____m_“__u___u_h L B778
62766 62767 62768 62769 _ 62770, AT
10-01288-001-1 10-01288-002-1 10-01290-001-1 1250-002-1 WRAD ____WRAD
WRAD WRAD WRAD \\E\\\ —_—
: L
HL L L] ____—m_m.__u——u_u
62779 62781 62782 —10:01290-008-1
10-01290-005-1 10-01290- -006-1 10-01290-007-1 WRAD
WRAD ___WRAD WRAD —_
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American Radiation Services
Baton Rouge Laboratory

ID_. wHOOH _054 ABatch

5694 ARS1-B10-02986
5695 ARS1-B10-02986
5696 ARS1-B10-02986
5697 ARS1-B10-02986
5698 ARS1-B10-02986
5699.ARS1-B10-02986
5700 ARS1-B10-02986
5701 ARS1-B10-02986
5702 ARS1-B10-02986
5703 ARS1-B10-02986
5704 ARS1-B10-02986
5705 ARS1-B10-02986
5706 ARS1-B10-02986

>mmnn:mmau_mHU
ARS1-B10-02986-01
>ﬂmH-mHo-owomm-om

“>WmH mHo 02986-03

ARS1-B10-02986-04
ARS1-B10-02986-05
/ARS1-B10-02986-06
ARS1-B10-02986-07
ARS1-B10-02986-08

>_~mH B10- owwmm 09

ARS1-B10-02986-10
ARS1-B10-02986-11

ARS1-B10-02986-12

ARS1-B10-02986-13

n:m:nHU

BUCKMAN1-10-16990
BUCKMANO6-10-16992

CAPA-10-17740
CAPA-10-17743
CAPA- Ho wahm

CAPA-10-17777
CAPA-10-17852
CAPA-10-17854
CAPA-10-17952

CAPA-10-17850

ARS-054

Aliquotl >__n=0nci_nmw Hn ID1 >_5:0n~ >__n_:0nc=_nm~ Hn ID2 Cmm....:u Zoacmnm

! ”uw>mmn‘
JRABER
1JRABER

lig
1.4
1g
5g
5ig
5ig
549
5¢
5g
549
5g
549
5g

S
:~>mmﬁ

JRABER
JRABER
JRABER |
IRABER
LJRABER

JRABER
“JRABER
JRABER
IRABER

Printed: 6/11/2010 1:28 PM

Page 1 of 1

e e
©
%5

om\HH\NOHo HN @H wm”
om\HH\NOHo HN 11: wm
06/11/2010 HN HH ww

om\:\NOHo 12:11: wwm

06/11/2010 12:11:39

om\HH\NOHo 12: HH ww

06/11/2010 HN“HH“ww
06/11/2010 12:11:39
om\HH\NOHo HN :. w@

om\HH\NOHo HN HH ww

om\HH\NOHo HN 11: Aow
om\HH\NOHo HN 11: Ao

06/11/2010 HN”HH.»OW



6/17/2010 12:54:40 AM

Protocol# 2 - Low Level H3.lsa

Assay Definition-

Assay Description:
LLH3 Assay in DPM Mode

Assay Type: DPM (Single)
Report Name: Reportl

Output Data Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100616 1152

QuantaSmart (TM)

- 2.03 - Serial# 423814

Usex:

Raw Results Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100616 1152\20100616 1152.results
RTF File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100616 1152\Reportl.rtf
Comma-Delimited File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100616 1152\Reportl.txt
Assay File Name: C:\Packard\TriCarb\Assays\Low Level H3.lsa

Count Conditions-

Nuclide: LIL H3

Quench Indicator: tSIE/AEC

External Std Terminator (sec):
0.00

Pre-Count Delay (min):
Quench Set:

Low Energy: LL H3 PLASTIC
Count Time (min): 120.00
Count Mode: Low Level
Assay Count Cycles: 1
#Vials/Sample: 1

Background Subtract: Off
Low CPM Threshold: Off

0.5 2s%

Repeat Sample Count: 1

Calculate % Reference: Off

2 Sigma % Terminator: On - Any Region

Regions LL UL
A 0.0 18.6
B 0.0 2000.0
c 0.0 2000.0

Count Corrections-

Static Controller: On
Colored Samples: Off
Coincidence Time (nsec): 18

Half Life-

Half Life Correction: Off

Regions Half Life

28igma % Terminator

0.50
0.00
0.00

Luminescence Correction: Off
Heterogeneity Monitor: Off
Delay Before Burst (nsec): 75

Units Reference Date Reference Time

Page # 1

H3 Low Level

41 of 67



6/17/2010 12:54:42 AM QuantaSmart (TM) - 2.03 - Serial# 423814 Page # 2

Protocol# 2 - Low Level H3.lsa User: H3 Low Level

42 of 67

N WP

Cycle 1 Results
Quench Curve Block Data

LL H3 PLASTIC in A

Count Efficiency (%)
40
307
20+
107
0 —t—t—— ——t———————t
0 100 200 300 400 500 600

tSIE/AEC

Date Acquired: 09/08/2009
Date Modified:
LL H3 PLASTIC in A

tSIE/AEC Count Efficiency (%)
577.71 39.37
561.32 38.19
514.09 36.15
404.21 33.71
334.90 29.12
284.93 26.04
246.14 22.78
207.51 19.18

185.88 17.18



6/17/2010

Protocol# 2

P#

NN NDNDN

o W N 3

12:54:42 AM

- Low Level H3.lsa

SMPL_1ID

BACKGROUND
B10-02986-04
B10-02986-05
B10-02986-06
B10-02986-07
B10-02986-08

Count Time
120.00
120.00
120.00
120.00
120.00
120.00

CPMA
1.645
2.053
1.502
1.594
1.777
2.072

QuantaSmart (TM)

DPM1
4.34
5.29
3.88
4.19
4.76
5.54

tSIE
555.42
570.29
566.97
558.06
541.25
543.55

Eff Nucl In A
37.93
38.84
38.60
38.05
37.32
37.42

- 2.03 - serial# 423814

DATE
6/16/2010
6/16/2010
6/16/2010
6/16/2010
6/16/2010
6/16/2010

TIME
12:01:31 PM
2:11:51 PM
4:21:58 PM
6:32:04 PM
8:42:10 PM
10:52:16 PM

MESSAGES

Page # 3

User: H3 Low Level
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6/17/2010 9:08:48 PM QuantaSmart (TM) - 2.03 - Serial# 423814 ] Page # 3

Protocol# 2 - Low Level H3.lsa User: H3 Low Level

S

Bion DA%~ G w

pP# S# SMPL_ID Count Time CPMA DPM1 tSIE Eff Nucl In A DATE TIME MESSAGES ¥
2 120.00 1.637 4.39 541.24 37.32 6/17/2010 10:26:21 AM
2 120.00 1.751 4.80 521.44 36.47 6/17/2010 12:36:24 PM
2 3% %B10-02986-98 | 120.00 1.567 4.26  529.72 36.83 6/17/2010  2:46:27 PM
2 »\M/muﬁmuo-ommmm-q@_, 2. 120.00 1.543 4.23  521.50 36.47 6/17/2010 4:56:30 PM
2 5~Ad%B10-02986-v7 13  120.00 1.536 4.21  522.94 36.53 6/17/2010 7:06:34 PM



Beta Liquid Scintillation Counter Log Book

Date Time ARS Sample I.D. Batch Liquid Technician
Number Number Scintillation File Initials
Number (
ot zoi0 ' LAY Bio-03484 -0 Bio -02%% % » i;‘i ‘h;: o ;
L 3 B0 - DAARH~H v R Jorz ’
¢ b Be-0298m-1a Y i TP
¢ v |Be-epagu-i? J Py
v é Bio-0Ra8H - iH v L rd
JJJ $ Bio-0ARU- IS f\, SHA 1, I
v ¢ Bro - 03A%Y - b v i 3D
v ¥ Bro-o2q8u-17 v L Joir-
N b | Bio 02484 1% v L DR
C-lg-1e (051X | SNC 5 DA 3 A wy
L L Bio 0264l 3 | oreai SH 5 ‘%
L ! R10-0 245418 4 ¥ \i'”
- ! Ris-oagai- il | ﬁf
5 i &gmps 2G4 Y 1R ’ ‘1- C\%;
! ¢ RIQ - 2664~ 13 { ﬁ
v L RIS DG | ”
£-w-200 | 034 SNCS5s G A Sor.
¢ ¥ Wdﬁcosmof Bio-0a%bl 1152 Sor
¥ V B0 029004 Y } $02-
v ¥ B10-0345L,-05 ) ¢ Tor.

Date: i “() ?43(@67

Page 42 of 100
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Beta Liquid Scintillation Counter Log Book

D0 ~ORABp -1

Bio- 03agb -3

Date Time ARS Sample ILD. | Batch Liquid Technician
Number Number Scintillation File Initials
Number
b-lb-2010 | OB Bic- 0258, -0k 20 D834 hssa IoR-
‘i’ 4 B10-0a880- 01 ¢ v e
\ Biw-~0298§ - 0F N ) Ie
¥ Rio-03486- 04 4 ¥ pi-g
iy Bio~0xAg - 0 j v {piz-
b
|
{

G | = |
e | e | &
A
\Y
._P

Bie- oaa %k 13 I

_ &,Q‘ P . Lo
0740 |9%35 IByo-039%L oG | 8264 @ L ¥
?‘% ! A v | i ":l
L - |Ris-d2g4k-i0] ! : ¥
- i y
5; L Bid-0248\: - 1A ! :
[ ! Bio-dads12] 4 ’
. - Rid - 82486 )3 ) ~ x
} . . N - "‘
< |1 SNL &) N A N A k¢
B ;

- - » Y < £
; SRl I B LAY DC\SQ B‘\Liﬁ\\h')\‘h{i Q‘EB 13 ! . i)
7 7

)

2 BID-n3531-0 é ; 36’)
-

i

{ 3
% ; !
¥ z Ria- »a 2y DX A
'
¢ A ] . i 2y
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< L Vi~ DIV~ 51 1 3‘)-*"—
) . ~U!
; ’ i 2
— - QB’Q'—?)AL‘%,A\DQ L ' —_— . ‘ - 3’:}
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American Radiation Services Technical Notes Printed 6/18/2010 8:42 AM

Baton Rouge Laboratory Page 1 of 1
ARS1-B10-02986
A F LSC-A-021
J ‘ ARS-054
. INTERNATIONAL N, B - "

AQ

i i Tri-Carb liquid scintillation counter did not count samples B10-

1 06/18/10 08:42 CHEMISTRY 02986-09 thrqugh B10-02986-13. Once thl; was dlscoyered,
i another chemist counted these 5 samples without counting a

; - U U ..background.

JRABER
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6/18/2010 8:34:32 AM QuantaSmart (TM) - 2.03 - IPA - Serial# 423814 - wwmmﬁ.w
3H Efficiency

Total # pts : 5180

Valid # pts : 40 5

Mean : 64.11 5

SD : 0.21 2

Date Value valid Pt

May 09, 2010 63.92
May 09, 2010 63.85
May 09, 2010 64.03
May 09, 2010 64.15
May 09, 2010  64.22
May 09, 2010 63.74
May 09, 2010 64.35
May 09, 2010 64.12
May 09, 2010  63.90
May 09, 2010  64.22
May 09, 2010 64.19
May 09, 2010  64.20
May 09, 2010 64.16
May 09, 2010 64.14
May 09, 2010  64.39
May 10, 2010  64.22
May 10, 2010 64.15
May 10, 2010  64.27
May 10, 2010  64.29
May 10, 2010 64.14
May 10, 2010 64.03
May 11, 2010 64.16
May 12, 2010 63.90
May 12, 2010 64.23
May 13, 2010 64.04
May 14, 2010 64.26
May 18, 2010 64.01
May 24, 2010 64.35
May 29, 2010  64.31
May 30, 2010  64.49
May 30, 2010 64.28
Jun 01, 2010 64.05
Jun 04, 2010 63.68
Jun 07, 2010 64.23
Jun 08, 2010 64.37
Jun 11, 2010 63.82
Jun 14, 2010 64.10
Jun 15, 2010 63.84
Jun 16, 2010 63.49
Jun 17, 2010 64.15

DD D DM D DA DA B DA D DE B BE DA B DA D DD B D D DD N N D BB MM



6/18/2010 8:34:32 AM QuantaSmart (TM) - 2.03 - IPA - Serial# 423814 - o o mmmm#‘w

3H Efficiency

Total # pts : 5180
Valid # pts : 40 ~
Mean : 64.11 d
sD : 0.21 =
SD
Mmh.ohoi ............................................................................................. _VL.
Umhﬂwo ........................................-.....-..............................................r_‘w
|
umhimmox ----------------------------------------------------------------
Mmbow\—o ............... ‘ bt
: e i
i | o |
© 64.109 =
W : . \

63.899% 5 -

6/17/2010°




6/18/2010 8:34:42 AM QuantaSmart (TM) - 2.03 - IPA - Serial# 423814

3H Background

Total # pts : 5111

Valid # pts : 40

Mean : 2.09

SD : 0.21

Date Value valid Pt

May 09, 2010 1.96
May 09, 2010 2.09
May 09, 2010 2.34
May 09, 2010 2.33
May 09, 2010 2.15
May 09, 2010 2.40
May 09, 2010 2.05
May 09, 2010 2.09
May 09, 2010 2.18
May 09, 2010 1.92
May 09, 2010 2.05
May 09, 2010 2.02
May 09, 2010 2.04
May 09, 2010 1.91
May 09, 2010 1.94
May 10, 2010 2.31
May 10, 2010 2.08
May 10, 2010 2.00
May 10, 2010 2.06
May 10, 2010 2.55
May 10, 2010 1.97
May 11, 2010 1.92
May 12, 2010 1.85
May 12, 2010 2.23
May 13, 2010 2.17
May 14, 2010 2.08
May 18, 2010 1.85
May 24, 2010 2.43
May 29, 2010 1.62
May 30, 2010 2.13
May 30, 2010 1.93
Jun 01, 2010 1.81
Jun 04, 2010 2.21
Jun 07, 2010 2.28
Jun 08, 2010 1.99
Jun 11, 2010 2.00
Jun 14, 2010 1.61
Jun 15, 2010 2.11
Jun 16, 2010 2.45
Jun 17, 2010 2.46

LI I I T T R I I
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6/18/2010 8:34:43 AM QuantaSmart (TM) - 2.03 - IPA - Serial# 423814 Pageft 1
3H Background

Total # pts : 5111

Valid # pts : 40 S

Mean : 2.09 ‘G

SD : 0.21 o

2.089 e

-4
_5/9/2010 , - | | 6/17/2010
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Printed: 5/14/2010 4:25 PM

INTERRATIONAL

QUALITY CONTROL PROGRAM

AMERICAN RADIATION SERVICES
RADIOACTIVE REFERENCE SOLUTIONS

ANNUAL ACTIVITY VERIFICATION

VERIFICATION DATE
STANDARD REFERENCE

Half Life, Years

date counted

Half Life, Days

ENTER -->

Principal Radionuclide
ﬁ

OR >

-4, 4998E+03

1.232E+01.

4.4998E+03

Radionuclide[ _ H-3 |

Dilution Activity
Verif. Date Decay Corrected

3.01{pCi per gram ===> dpm/g
2.81|pCi per gram ===> dpm/g

Dilution Reference Date|

2/25/2009 8:30]

6.68
6.24

Minimum of 3 Required

o

el

S:\QA\Brian\1-QA_Files\New Reference Standards 10-2005\Tritium Stds\S-0206 Verification 5-14-10.xis

“RADIOACTIVE STANDARDS - BATON ROUGE LABORATORY

$-0206-V3B i
S-0206-V4B =
$-0206-V5B
Average 6.16 277
Two Sigma Uncertainty 0.06 0.02
10% Max PASS Standard Deviation percent of known concentration 0.45% 0.45%
Target Activity 6.24 2.81
5% Max PASS % Diff -1.27% -1.27%
Verification Expiration Date:[ May 13,2011 |
Prepared & Counted By Jeremy Raber Date: 5/13/2010 0:00
Verified & Approved By q)u.,g,u\ﬁ, M—VW Date: 5/14/2010
Q
QC Approval Date: 5/14/2010
' \
.V e — -
D20
: RSN SR
H-3 Verified 5/14/10
SL Expires EE-YAT:YAR]
Manufactuer |NIST
Sol Matrix |[H20
Ref No |NIST 4361C -
Tech |M Thbodeaux . A
Parent ID (S-0152 ~‘~(_ INTEANATIONAL

ARS-038
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STD ID: S-0206

: &
’ d’ | Add/Edit Secondary Stds Parent Standard Data
. INTERNATIONAL
Planning Parent Solution Reference # NIST 4361C
Planning Comments Create a Low Level H3 LCS solution, Parent Solution # $-0152

Target dpwy/g (on dil. date) 6.66 Haif Life

Parent Principal Radionuclide

Target Final volume mL 500

Appx mass g of Parent Sol'n : 498188436 . ’ Parent Certified Act | "/ 120.54

Parent Reference Date | 09/03/1998 11:00

Certl Act/Vol
Units

Appx vol ml of Parent Sol'n ¢ U a9.91868096 : . Parent Cert Acl Uncert 1 Sigma  ;  0.0078

i Expected Addition for Analysis g is Parent Sp. Gravity G/MI 0.598
Standards Preparation / Dilution Parent Supplier NIST
Secondary Solution # $-0206 Parent Date Recvd  :  12/04/06

Dilution Date (New Ref Date) 02/25/2009 08:30 3 Parent Received By L

Ampoule, Empty (9) Parent Cert Exp Date

Ampoule /Solution Gross () Parent Matrix H20

120.54

66.84217777

| Certified dpn/g At Ref Date

Certfied dprvg on 02/25/2008 08:30

Transfer Container, empty (g) 103.64

Container Pius Solution (g) 153.45

Net Wt Transferred (9) | 49,81 Parent Comments

i DPM Xferred on 02/25/2009 08:30 3329.408875

Diluent/matrix " Dead H20 & . h Parent Tech ™, Thibodeaux
Diluent Density Cont, empty (9) ; is_Pn‘mary __—_—_—
Test Mass of 5 ml of Diluent (g)‘ £ - Is_LCS
Diluent Density Test“- (g/mL) | Is_Tracer
Dilution Empty Contame‘r. Msss @ :;875 o Is_Calib
Dilution Full Cont g (if measured) 697.31

Dilution Final Volume mt (if measured) 500

Final Dilution Density (g/mL) | ©0,99712

Fina! Dilution Measured Mass g ; 498.56

Comments ;iLUse as H3LL LCS creation. Dilution performed as stated above by M Thibodeaux on 2/25/09. -BJS 2/25/09

Final Dilution dpm/g

Final Dil New Ref Date/Time
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ARS

INTERNATIONAL

Report Compilation Checklist

ARS SDG: 10-01288  cjient Name: LANL

Sample Matrix:

LS S

LEVEL 1 COMPONENTS

1st Reviewer

1) Cover Page Complete and Accurate (see ARS-059)? ¥s No NA
2) Technical Review Checklist(s) Complete and Accurate? Y No NA
3) Case Narrative Complete and Accurate (see ARS-059)? ¥ No NA

4) Form 1s Present for all Samples and Tests?

¥ No NA

5) Client Specific Components are Present and Complete?

¥ No NA

LEVEL 2 COMPONENTS

1st Reviewer

6) Batch Quality Control Report is Present and Accurate?

Y No N

7) DQO Report is Present and Accurate?

¥s No NA

8) Client Specific Batch QC Components are Present and Complete?

LEVEL 3 COMPONENTS 1st Reviewer
9) Efficiencies are Present? ¥ No NA
10) Calibrations are Present? ¥s No NA
11) Backgrounds are Present? Y No NA
12) Spectrum Analysis is Present? ¥s No NA

13) Spectral Plots are Present?

¥ No NA

14) Plateaus are Present?

)és No N/A

15) Control Charts are Present?

¥s No NA

16) Other: Yes No NX
LEVEL 4 COMPONENTS 1st Reviewer
17) Preparation Raw Data Present, Signed and Complete? Yés No N/A
18) Instrument Raw Data Present and Complete? s No NA
19) Calibration Certificates Present? ¥s No NA
20) Copies of Log Book Pages Present? Ys No NA

21) Sample Receiving Documentation Present?

)és No N/A

22) LIMS Reports Present?

¥és No NIA

23) Applicable Correspondence Present? )‘és No N/A
24) Other; Yes Mo NIK
\Y
& ™ / - e
%Wﬁl/\k M&C -1 , G-%~- 1
Report Generator Signature Date Ma nageméqyeview Si ure Date
(e ich\} .B\’ o
ARS-059
07/03/2009 57 of 67




A

RS
Technical Review Checklist

INTERNATIONAL

ARS SDG ARS1-10-01288
Sample Matrix: AQ Aliquot (Circle One): Dry As Re/eived Filttered  Other:
Required QC Samples (Mark all that apply): Blaﬂk LQé LGED Samp}é Dup MS MSD
ARS A. Batch ID(s): Batch A: ARS1-B10-02987 Batch B: N/A Batch C: N/A
Test Method(s): LSC-A-022 N/A N/A

A. RADIOCHEMICAL PREPARATION REVIEW

- Chemist Review Verifier Review
1) 100% of Manual Transcriptions Verified? Yo~ No NA Ylé No N/A
2) 100% of Manual Calculations Verified? Yes No MN&~ Yes No y(ﬁ
3) Blank Composition/Configuration Matches Calibration? Y€~ No NA % No NA
4) Deviations from procedure are documented and verified? Yes No N~ Yes  No %
5) Appropriate Cocktail Selected? ve¢~ No NA %g No N/A

6) Sample Prep Anomaly? 4 No

[J Yes (See Tech No}ega) NCR # g hitiated):

QMM"\D . Rali g31-00

#mw/ £ 3 0

/ Chemist Signature Date Verifier Review Signature

Date

B. ANALYSIS REVIEW

- _ Analyst Review QA Officer Review
1) Calibrations Valid and Current? Yee~ No N/A @D No NA
2) Backgrounds Valid and Current? Yerr No NA | Q& No
3) Source Checks Completed and Acceptable? X%es” No N/A % No NA

q-9-\n

Analyst Review

L\R—
/Y QA O ( er S|gnaturq ‘\\ggr'\'m\\]

Sate I
Techhicial Review

4) Background Checks Complete and Acceptable? Xee™ No NA \Yes
5) 100% of Manually Entered Parameters Verified Accurate? ves” No NA s, No NA
6) Appropriate QC samples initiated at required frequency? Ye<~ No NA YesX#Ro  N/A
6) Test/'Sample Specific Parameters (See ARS-059 for details)
= | _Analysis Parameters Checked and Correct ‘
and Peak Shapes are Acceptabie? . Yo~ No NA ves No /6\"';
V‘ b) Spectra show no Evidence of Interferences? Xse~ No N/A Yes No \7\
7' ) Sample Quench for All Samples within Range of Quench Curve? Yo~ No N/A Yes No N/A\
7) Analysis Anomaly? B/No L] Yes (See Comments) NCR # (If initiated):
e = Tl q-1-0 i
Anafyst Signature N Date Technicial Reviewer Signature Date
74
ARS-059 Page 1 of 2 58 of 67




A E ~ Batch A: ARS1-B10-02987
A s

-~ INTERNATIONAL Technical Review Checklist

C. BATCH QC VALIDATION

; - . v Proj. Mgr. Review QA Officer Review
1) Activity + 3xCSU a Negative Number? Yes @ N/A Yes O\ NA
2) RDL Criteria are Met? s No NA | K@ No NA
3) Method Blank Criterion Met? e No NA | Yd No NA
4) LCS/LCD Criteria Met? Cfey No NA | Ny No NA
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? fes No Na [y No NA
6) MS/MSD Criteria Met? Yes No QA | Yes No B
7) Batch QC Anomaly? T No [] Yes (See Tech Notes) NCR # (If ir}itiated):

-
Dunid St Y-$-10 : <10
Project Manager Signature Date QA Qffifer Signat%e\g—Q( “’0 N# ﬁtq - 0\
GENERAL COMMENTS

ARS-059 Page 2 of 2 59 of 67



ARS
Technical Review Checklist
INTERNATIONAL
ARS SDG ARS1-10-01288

Sample Matrix: AQ

Aliquot (Circle One) : Dry  As Redeived

Filtered Other:

Required QC Samples (Mark all that apply): Blank LCS LCSD SampleDup MS MSD
ARS A. Batch ID(s): Batch A: ARS1-B10-02986  Batch B: N/A Batch C: N/A
Test Method(s): LSC-A-021 N/A N/A

A. RADIOCHEMICAL PREPARA'I ION REVIEW

o

6) Sample Prep Anomaly?

L1 Yes (See Tech Note/)7 NCR # (If |n|t|ated)

: L A — Chemist Review Verifier Review
1) 100% of Manual Transc-::ptions Verified? YXes~ No N/A Y;,( No N/A
2) 100% of Manual! Calculations Verified? Yes No N | VYes No y{
3) Blank Composition/Configuration Matches Calibration? Yes No N[ Yes No M
4) Deviations from procedure are documented and verified? Yes No N#| Yes No r\y(
5) Appropriate Cocktail Selected? Y2~ No NiA )éé No NiA

DN I 6-lbdor0

Chemist Sign:’alture Date

WM

7Ver|f|er Review Slénature Date

B. ANALYSIS REVIEW

iz & e . Analyst Review QA Officer Review
1) Calibrations Valid and Current? | e No NA & Mo NA
2) Backgrounds Valid and Current? vgs~" No N/A & N NA
3) Source Checks Completed and Acceptable? | yggNe Na [ Jedy No N

s gsr‘ Ton A-&- N
Qa-Dfficer Binature g\l ‘JA Date

Analyst Review " Technicial Review

4) Background Checks Complete and Acceptable?

Yo~ No N/A Yes No N/A
5) 100% of Manually Entered Parameters Verified Accurate? Yes™ No NA Y}\ w oo NA
6) Appropriate QC samples initiated at required frequency? Yes No N&~ YeSX%O N/A
6) Test/'Sample Specific Parameters (See ARS-059 for details) \6
Al Parameters Crecked srd Cored R
|b) Spectra show no Evidence of Interferences? Ve( No N/A Yes No N)\’{’
| ¢) Sample Quench for All Samples within Range of Quench Curve? (9/ No N/A Yes No N/A \

“No

7) Analysis Anomaly?

[ ] Yes (See Comments)

NCR # (If initiated):

C B D a5~ 200

/Analyst Signature Date

NA

Technicial Reviewef Signature

Date

ARS-059 Page 1 of 2

60 of 67




A RS Batch A: ARS1-B10-02986
J\ LSC

~ INTERNATIONAL Technical Review Checklist

C. BATCH QC VALIDATION

CT

, I 1B ; ‘ s Proj. Mgr. Review QA Officer Review
1) Activity + 3xCSU a Negative Number? Yes No NA Yes No NJA
2) RDL Criteria are Met? Yes No /A Yes  No /A
3) Method Blank Criterion Met? Yes No NA Yes  No NA
4) LCS/LCD Criteria Met? Yes No NA Yes No N/A
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Yes No NIA Yes No N/A
6) MS/MSD Criteria Met? Yes No NIA Yes No MNA
7) Batch QC Anomaly? No ] Yes (See Tech Notes)  NCR # (If initiated):

LD\M/\A‘S)(,U/)Q “W-Y-10 Wﬁsﬁm Cor G-%~ lg

Project Manager Signature Date QA Gfficer Sighdtur: ate

Pl o Rued
GENERAL COMMENTS
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American Radiation Services UDO -ﬂm_uo..n for SDG Printed: 8/10/201011:52 AM
Baton Rouge Laboratory ARS1-10-01288 Page 1 of 1

S

Isotope W>ﬁz<3< Units} Aliquot Units: ProcedureNo . RDL LCS_LL: LCS_UL: MS_LL MS_UL: RadY_LL. RadY_UL! GravY_LL GravY_LL:RER RPD U.Eo:_ﬂmﬂ RoughPrepReq : BlankCorrectionMDA : BlankC R Alig )

LscA021 - st ke T qu . ARS054 000E0D. 75 . 125 6o . 140 30 U407 o oo 25 FALSE | FALSE "FalSE FALSE R
LSC-A022  STC  EndichedH-3 T ARS054 0O0E+00, 75 | 125 60 140 0 10 4@ 110 1000 25 FALSE . FALSE - FALSE FALSE




ARS International Printed: 6/10/2010 1:27 PM
Baton Rouge Laboratory Page1of 1

SDG Report - Samples and Containers
SDG Specific Data
TAT Days Jik{i] LSS Environmental
4 S 6/10/2010 S 10-3350
Client Los Alamos National Laboratory Client Deadline 7/9/2010 , LAY WEPR1158W100
cient Code  JERY] Internal Deadiine IV LY L) AN 63641-001-10
Profile Number PN-00094 . [ELIBDIELES 7/6/2010 " Job Location]

Comments

EES ARS1-10-01288
Sampie Count Rpt Levei

53 bf 67

Samples and Contalners () Checked In Thus Far
ClientID SampleEndDate i ‘ ¢ Arch Storage | its | ! its { i Comments
BUCKMAN1-10-16990 06/08/10 12:00 PM

1123.00
BUCKMAN06-10-16992 |  AQ 06/08/10 12:00 PM 06/08/10 12:00 PM H ) 90

1124.00




ARS International Printed: 6/10/2010 1:27 PM
Baton Rouge Laboratory Pagel1of1l

SDG Report - Analysis Assignments
ARS1-10-01288 Sample Count;
Los Alamos National Laboratory ] Analysis Count]

Samples Count Totals per Analysis

Analyses Assigned Per Fraction

Fraction Analysis Code

Analysis Descripti . X = Assigned

LSC-A-021 " Low Level Tritium Screen in (Aqueous) 2 001 LSC-A-021 X
LSC-A-022 Low Level Tritium by Enrichment Process in (Aqueous [AQ]) 2 001 LSC-A-022 . X
002 LSC-A-021 X
002 LSC-A-022 X

64 of 67



ARS FILE TRACKING SHEET

<pc. 10-01288

Task Date / Time Initials
Date & Time Samples Received 06-10-10/10:06 [4 K
ICOC Initiated / Storage Location: Q4 06-10-10/13:27 Lx ) P
Technical Checks Performed & L SL IO
Report Written / EDD Generated: - - \o / \O\G | Siol .
Date/Time misls |0 -9-10 | 10O %UL/
Quality Assurance Checks Performed on Report ﬁ.,g- R L\—ZI
Management Check Performed on Report §~%V ]Q/ )L(“ZJ x
Preliminary Report Sent ' U
Report E-mailed
Report Faxed
Report Reviewed
Report Mailed
Invoice Completed Invoice #:
Report Imaged
SPECIAL REQUIREMENTS

Requirement Yes No
3 Hour Rush /
24 Hour Rush J
48 Hour Rush /
Special Invoicing *“"* Mgmt. Approval: /

NOTES:

ARS-062
04/23/2010

55 01 67




COMPANY NAME: J’\ AN

@
soe: [(J-D127¥

SHIPPING CONTAINER

External and internal Surveys

Exposure R . Calibration D !
Good Condition MYes Clno Rate Meter: 13242 R& Serial No.: §42P0 544ad€ e O H- 13-
Radioactive [ ves No A
Count Rate - Calibration Due
UN2910 [ves No Meter: (MANTYESE Serial No.: gy PRITISS9 Towe A6
Sec. Seals BrYes [Ino
Seals Intact M Yes [ INo [ In/A Back Wiax EXposire Rate on
: - ground Exposure Rate ~ Shipping Conta Extemal
Air Bill [Yes Mo (R/r) Qg Lt (pu'fsp Il;lggd; ieiners Exiemets ‘26 HR/hr
COC PRESENT WITH SAMPLES
Max. Removable Count Rate on
coc Yes [Ino 5 S:i:ping gt;l:\a:\ers?xte;;s - -
SAMPLE CONTAINER(S) Background Count Rate (cpm) (Plus Bkgd) S Q cpm
Good Condition D Yes D No Max. R ble Count Rate on .
e Gt
Sec. Seals Clves  [no %;;:f: gt?gd) memeiemas - § C cpm
Seal Intact [JYes [INo [IN/A
Marked Radioactive Clves  [No
# Samples Rcv 9\
Matrix [ AF , @ Bl, FE, LT, SI, SO, UR, VG] Acceptance Limits
pH < 2 is Acceptable <500"%f,  <100%™/e
Sample Label/Comments/Notes pH Orig} pH Final PT:;:r:fe ,‘_‘:,‘; Weight(g) / Volume(m.) uR/hr cpm
. ~ Pl S
Beckman |10 - 600 - g ] I3 129 |&0
; , \) f n s 4
Loc-10-14997 e +—1 {134 2a_ 170

Surveyors'
Name:

Date/Time Surveyed:

S:\Procedures_Controlled\Controlled Forms\ARS-062 Sample Receipt Inspection Form

S/9/0_ (/209

Page 1 of _L
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Page 1 of 3

Susan Leese

From: Tony Byrd

Sent:  Wednesday, September 08, 2010 12:56 PM

To: Susan Leese

Cc: Tony Byrd; Brian Steffens; Virgene Ideker-Mulligan
Subject: RE:

Please place a copy of this communication with the file a““

Sincerely,

Tony L. Byrd

Quality Assurance Officer
tbyrd@amrad.com
QAQC®@amrad.com

ARS

- INTERNATIONAL

B 225.346.6032 Direct Line
® 225.505.0596 Mobile
225.381.2996 FAX

Please be advised that the information contained in this email message, including all attached
documents or files, is privileged and confidential and is intended only for the use of the
individual or individuals addressed. Any other use, dissemination, distribution or copying of
this communication is strictly prohibited. If you are not the intended recipient, please delete
this message and notify me of incorrect delivery by immediate reply.

From: Susan Leese

Sent: Wednesday, September 08, 2010 12:39 PM
To: Tony Byrd

Subject: LANL 10-01288

Here's the first one-
Just sent the price quote to Audrey

Susan Leese

ARS Project Manager
SLeese@amrad.com

67 of 67
9/8/2010



‘ - e
2609 North River Road e Port Allen, Louisiana 70767
A T(800) 401-4277 » Fax (225) 381-2996
it
W

-~ INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National
Laboratory

1 0f 65



e
2609 North River Road e Port Allen, Louisiana 70767
1 (800) 401-4277 = Fax (225) 381-2996

- INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory
Request: 10-4334

20f 65



Wednesday, August 25, 2010

LOS ALAMOS
NATIONAL LABORATORY

ATTN: Danny Coleman

American Radiation Services - Primary

1726 Wooddale Court
Baton Rouge, LA 70808

Please analyse the enclosed samples

according to the schedule indicated:

SHIP DATE: 8/25/2010

Hard Copy Required

TURNAROUND/REPORT DUE: 9/24/2010

TURNAROUND REQ'D: 30 Days

RAD SCREENING: Not Required

LAB REQUEST COMMENTS:

Page 1 of 1

REQUEST NUMBER: 104334

These Samples are on:

LANL Request Number:10-4334

Per Agreement Number:63641-001-10
Project Cost Code: WEPR1158W100

LANL ER SMO CONTACT: pﬁ\t
Signature: \ ,
(A
A { C.\h i Lo

PRIORITY METHODCODE ¢/ CNTNR SAMPLE B SAMPLE  DATE SAMPLED SPECIAL
MATRIX INSTRUCTIONS
GenericLow_Level Tritium 1 Buckman1-10-24998 WG 8/24/2010
1 Buckman06-10-24997 WG 8/24/2010
1 Buckman08-10-24998 WG 8/24r2010
1 Buckman1-10-24899 WG 8/24/2010

Final Page of REQUEST NUMBER 10-4334

3 of 65



Hard Copy Required Page 1 of 1

Wednesday, August 25, 2010

LOS ALAMOS
NATIONAL LABORATORY

LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 10-4334<
REQUEST NUMBER: 104334

ATTN: Danny Coleman

American Radiation Services - Primary

TURNAROCUND/REPORT DUE: 9/24/2010
TURNAROUND REQ'D: 30

17256 Wooddale Court

Baton Rouge, LA 70806

LAB REQUEST COMMENTS:
SAMPLE ID CTNR CTNR DESC ORDER PRESERV MATRIX
Buckman06-10-24997 1 POLY WSP-LL-H-3 None WG
Buckman1-10-24996 1 POLY WSP-LL-H-3 None WG
Buckman08-10-24998 1 POLY WSP-LL-H-3 None WG
Buckman1-10-24989 1 POLY WSP-LL-H-3 None WG
Relinquished By: Date Time Received By: Date Time

ydh
Printgd Narpe Signatura Printed Name Signature
(/e 5/sts oo Doallde WA Blak joide ..

Printeyme / Sighature Prirted Name Sighature
Printed Name Signature Printed Name Signature
Received for DISPOSAL By: Date Time Remarks:
Printed Name Signature

4 of 65



2609 North River Road e Port Allen, Louisiana 70767

RS

~ INTERNATIONAL

1(800) 401-4277 & Fax (225) 381-2996

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory
Request: 10-4334

5 of 65



2609 North River Road s Port Allen, Louisiana 70767

1(800) 4014277 » Fax (225) 381-2996

INTERNATIONAL

November 19, 2010
LANL
Keith Greene

PO Box 1663 MS M992
Los Alamos, NM 87545

Request Number: 10-4334

LANL Sample ID: Buckman1-10-24996; Buckman(6-10-24997; Buckman(8-10-24998; Buckman!-10-24999.
Dear Mr. Greene;

On August 26, 2010, ARS International received four (4) water samples to be analyzed for Low Level Tritium.

The samples were processed and counted using the appropriate counting equipment and QA/QC for this type of
analysis. Results of the analysis and QA/QC are attached in the data package.

The client and QA/QC samples were counted with a count time sufficient to meet quality control parameters for
counting equipment and were within acceptance criteria and statistical sound detection limits.

If you have any questions please do not hesitate to call at 225.381.2991 or email LANL@amrad.com.

Sincerely,

Laboratbry Mandgement
ARS International

6 of 65



2609 North River Road e Port Allen, Louisiana 70767
1 (800) 4014277 « Fax (225) 381-2996

INTERNATIONAL

COVER PAGE
PROJECT SAMPLE IDENTIFICATION
CROSS-REFERENCE
TO ARS SAMPLE LABORATORY IDs

Subcontract (LANL Agreement Number) 63641-001-10

LANL . . .
Number PROJECTSAMPLE | "G i NUtnERS
10-4334 Buckman1-10-24996 ARS1-10-01880-001
10-4334 Buckman(6-10-24997 ARS1-10-01880-002
10-4334 Buckman08-10-24998 ARS1-10-01880-003
10-4334 Buckman1-10-24999 ARS1-10-01880-004
ANALYTICAL METHODS
Tritium analyses were performed using ARS-040 Tritium Assay in Water Samples Using Electrolytic
Enrichment.
ANALYTICAL RESULTS

The result data that are flagged with “U” indicate that the activity is below the MDC,

American Radiation Services Project Manager/Laboratory Director's Comments:

“I certify that this sample data package is in compliance with SOW requirements, both technically and for
completeness, other than the conditions detailed above. Release of the data contained in this sample data package
and the computer-readable EDD, as applicable, submitted on diskette or by modem, has been authorized by the
Laboratory Manager or the Manager’s designee, as verified by the following signature.”

"I certify that this electronic image and all hardcopies produced from this image accurately represent the data and
is in compliance with the LANL specific requirements, both technically and for completeness, other than the
conditions detailed above or in the sample data package narrative. Release, by submission through email, the data
contained in this electronic image and the computer-readable EDD (as applicable), has been authorized by the
laboratory Marnager/Technical Director or the Manager's designee."

Laboratory Management, ARS International Ifl- 14-(0

Title Date

7 of 65



i Ne
. 2609 North River Read & Port Allen, Louisiana 70767
1 (800) 401-4277 e Fax (225)381-259%6

- INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory
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INTERNATIGNAL

2609 North River Road, Port Allen, Louisiana 70767

1(800) 401-4277

FAX {225) 381-2996

ARS Sample Delivery Group: ARS1-10-01880 Request or PO Number: 10-4334
Client Ssample ID: Buckman1-10-24996 ARS Sample ID: ARS1-10-01880-001
Sample Collectlon Date: 08/24/10 Date Received; 08/26/10
Sample Matrix: Aqueous Report Date: 11/19/10
DAnai.ys!s Analysis Analysis MDC bLE Qual Anal_ysis Analysis Analysis Analy-rs_is Tracer/Chem
escription H Results Errar +/- 1s Units Test Method Date/Time Technician Recovery
Enriched H-3 1.230 D.2BD D.670 0.320 TU ARS-040 11/15/10 00:00 JR NA

NOTES: Project Cost Code WEPR1158W100

Project Manager Review

Notes: Americen Radlation Services, Inc, assumes no liatility for the use or interpretation of any analytical results provided otter than the cast of the anaiysis itseif. Reproductlon of this report in
fess than Full requires the written consent of the American Radiation Seryices, Inc.

LELAP Certificate# 01949

9 of 65

MNELAP Certificate # E&7558




INTERNATIONAL

ARS Sample Delivery Group:

Client Sample ID:

260% North River Road, Port Allen, Louisiana 70767

ARS51-10-01880
Buckman06-10-24957

1 (800) 401-4277

FAX (225) 381-2996

Request or PO Number:

ARS Sample ID:

10-4334

AR51-10-01880-002

Sample Collection Date:  08/24/10 Date Received: 08/26/10
Sample Matrix: Agueous Report Date: 11/19/10
Analysis - Analysis Analysls Analysig Analysls Analysis Analysis Tracer/Chem
| ipti Results Error +/- 1§ HDC bLe Qual Units Test Method Date/Time Techniclan Recgvery
' Enriched H-3 0.770 0,180 0.420 0.200¢ TU ARS-040 11/15/10 00:00 JR NA

NOTES: Project Cost Code WEPR11568wW100

SN

Project Manager Review

Notes: Amerfcan Radiaticn Services, Inc. asswmes no liability for the use or interpretatior of any analytical results provided other than the cost of the analysis itself, Reproduction of this report in

fess than fuil requires the written consent of e American Radiation Services, Inc.

LELAP Certificate# 01949

10 of 65

NELAP Certificate # EB7558




INTERNATIONAL

2609 North River Road, Port Allen, Loulsiana 70767

1 {B00) 401-4277

FAX (225) 381-2996

ARS Sample Delivery Group: ARS1-10-D1B80 Request or PO Number: 10-4334
Cllent Sample ID; Buckman08-10-24998 ARS sample ID: ARS1-10-01850-003
Sample Collection Date: 08/24/10 Date Received: 0B/26/10
Sample Matrix: Aqueous Raport Date: 11/19/10
DAna!.vs!s Analysis Analysis MDC pLC Qual Anal_ysis Analysis Analysis Anals_ts‘is Tracer/Chem
escription Results Error +/- 15 Units Tast Mathod Date/Time Technician Recovery
Enriched H'},.. 1.090 0.250 0.590 0.290 TU ARS-040 11/15/10 00:00 IR NA

NOTES! Project Cost Code WEPR1158W100

Y

Project Manager Review

Notew: American Rediatlon Services, Inc. assumes no iabliity for the use or interpretation of any analytica) restts provided other than the cost of the analysis issedf. Repraduction of this repert in
less than full requires the wiitten consent of the American Radiation Services, Inc,

LELAP Certificate# 01949

11 of 65

NELAP Certlficate # EB7558




INTERNATIONAL

2609 North River Road, Port Allen, Louisiana 70767

1 {800) 401-4277

FAX (225) 381-2996

ARS Sample Delivery Group: ARS1-10-018B0 Request or PO Number: 10-4334
Client Sample 1D: Buckman1-10-24999 ARS Sample 1D: ARS1-10-018B0-004
Sample Collection Date: 08/24/10 Date Received: 08/26/10
Sample Matrix: Aqueous Report Date: 11/15/10
Anal‘ysb‘s Analysis Analysig MDC DLC Qual Analysis Analysis Ana$y§i5 Analy's‘is Tracer/Chem
Description Rasuits Error +/- 15 Units Test Method Date/Time Technician REecovery
Enriched H-3 | 0.950 0.220 0.520 " gasa U ARS-040 LI/15/10 00:00 | IR NA

NOTES: Project Cost Code WEPR1158W100

A

Project Manager Review

MNotes: American Radiation Services, Inc. assumes no Nability for the use or interpretation of any analytical results provided other than the cost of the analysis iself. Reproduction of bis report In
fess than fuil requires the written consent of the American Radiation Services, Inc.

LELAP Certificate# 01949

12 of 65

NELAP Certificate # EB7558




1

2602 North River Road, Port Allen, Louisiana 70767

INTERNATIONAL

QC Results Report

1 {B00) 401-4277 FAX (225) 3B1-2996

Sample Delivery Group:

AR51-10-01880

Date Recelved: 8/26/2010
Laboratory Control Sample Evaluation
LCS
Analysis QC Analysis Expactad Raport Analysis Analysis Analysis Parcent
Batch Typa Analyts Rasults C5U L (13) Mbc Value Qual Units Tost Methad bate/Tima Tachniclan | Recovery (%) Aot':;ptunce
nge
ARS1-B10-04304 Lcs H3 6.580 1.080 0.610 8.428 TU ARS-040 11/12/10 0:00 R a3 75%~125%
Blank Evaluation
Analysig Qc Analysis Expectad Raport Analysis Analysis Analysis
Batch Type | Arolvte Resuts | C5V 1(18) MBC valwe | | unpe Test Method Date/Time Techniclan
ARS1-810-04304 MEL H3 -0.010 0.140 0.480 A U TU ARS-D40 11/13/10 0:00 JR
Sample RER Duplicate Evaluation
RER
Analysis Qc Analysiy Analysis Analysls ¥ A
Batch Type Description Result 1 esu 1 (1s) Result 2 CEU 2 (1) | Qual Units Test Method Dute['rl'irne Technician RER :ta"“R
ange |
ARS1-B10-D4304 | LCSD H3 5,980 1.080 7.840 1.210 TU ARS-040 1/13/10 0:00 JR 0.29 <1
Sample DER Duplicate Evaluation
DER
Analysis Q< Anslysis Analysis Analysis Analysis Analysis
Batch Type | Description Result1 | €SU1 (15} | Resultl | €Su 2 (1s) | Qual Units Test Mathod Date/Time Technidan DER Ame:‘t::ceu
ARS1-B10-04304 | LCSD H3 6.9680 1.080 7.940 1.210 TU ARS-040 11713710 0:00 JR 1.06 <3

Project Manager Review

Notes: American Radiation Services, Inc. assumes no liabiliny for the use or Interpretation of any analytical resuits provided other than the

cost of the analysis Itself. Reproduction of this report in less than full requires the written consent of ARS International.

13 of 65
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FES\ - Blo- 04204

Expected Value Calculations LANL
ARS Batch Number: ARS1-B09 - 00000
LCS CALCULATED _ _
EXPECTED VALUE ~ mﬂm.m.w-:- ©. $®®
Range 21719 -~ 32578
LCSD CALCULATED _
EXPECTED VALUE ~ 2r203 & Al
Range 21763 - 32644

14 of 65
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w ' 2609 North River Road o Port Allen, Lonisiana 70767
1 (800) 401-4277 » Fax (225) 381-2996

p
é . - INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory

Low Level Tritium
by
Low Level Liquid
Scintillation Counting

]
smp - G - . : el
n o, . .. E: e i .
2
H
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AM-241
U-234
uU-235
uU-238

Pu-238
Pu-239/240

Th-228

Th-230

Th-232

H3

Ra-226

Ra-228

Total U

Ph-210

Po-209
5r-90
TC-99
NI-63

16 of 65

QC Evaluation
EPA Method: ARS-040
Batch ID: ARS1-B10-04304
SDG's: ARS1-10-01833,34,78,80,81,1940,42

LCS 224900 CSU (2s) 6.8200
LCSD 252700 CSU-D (2s} 7.6500
DER = abs(LSC-LSCD) = <3

sqr((2s CSUR2)R2)+({ 25 CSU-DI2)"2) at 1 sigma

DER 278 = 0.54251 < 3
5 1243268
%RPD=  ABS(LCS-LSCD) *100= < 25%
[LCS+LCSD)2
%RPD 2.78 100 = 11.64154 < 25%
23.88

The RPD shall be less than 25% or other client-applied criferia

RER= abs((LCS-LCSD)) = <1 <--L ANL Requirement
(CSU)+(CSD) at 2 sigma

RER = 278 0.182121831 <1
14.4700

Blank Information
Act CSU(2s) MDA Act>MDA

*MDA should be below RDL

“Blank activity must be balow MDA

*Blank activity must be < 1.65*CSU (DOE only)

ACT = -0.02

csu= 0.91

1s ACT<1.65*CSU? YES

-0.02 0.91 1.56




ARS Tritium Enrichment Calcuiations

Enrchment Factor Bkg Quench Curve
Curve coefl, - Power | goefl. - Pelynomiat lambda *.3863E-04 ACF (def. = 1} 1
y=a"x"b y = aXA3+bxAdtoxed
Proceduras ARS5-D40 , ARS-060 a B.97BE-QY a -2 31EE-DB) Syserror 0.15 Reporting Units Tu
ARS File ID Number 10-01833,34,78,80,81,1540 42 b S8HED b 2TMELD: Coverage Factor 1 UGF  7.151
ARS Batch iD Number ARB1.810-04304 c c -1.060E+0 Allquot mus! ba entered In (Kersl]
d 1.380E+)Z|
Enter Tolal Total
Final mass Final Mass alig, i Sample Bkyg
alecirolyzed Mass Efactrolyzed Avsrage DJelactor fnat Acthity Count Counl Cecay Standard Coimblned Decision
infal Mess. Masa Na202  samplew!  equivalent  sampie{g Volume Enrichment Sampla Eff Rep. reference  Ster Daw of Ouration Duralion Correction  Sample Counting Counting Slandard Minimum Lavel Reparting
sample {3) added (g) NaOH {g) NaOH {g)  pure H2O0}  faclor Faclor CPM  BkgCPM  QIF  (decmal) Aliquet  Units dale Count (i) {min) toeTo  Actvity Conc  Uncertainly Unceftanty  Uncettalmy Detectable Conc.  Conc. Units
- . . tont icmt P
Sample ID V; mi Ve m; V; Y R R, e Ef  Aliquot units T, T. min ) DF AC; cu 15 CU 1s GSU MDC pLC Units
B10-04304-01 503.98 2.00 1188 2.08 982 40.32 5 144 B4B29 03763 0.00502 L 2/25/2009 1{1/12/2010 360 340 0.91899 6.98 027 0.27 1.08 061 Q.29 TU
B10-04304-02 504.73 200 12.52 208 10.48 37.26 5 144 55198 03623 0.00803 L  2/25/2008 11/13/2010 360 260 0.51686 7.84 028 029 1.21 0.54 0.3t Tu
EB10-04204-03 504.43 2.00 10.72 208 866 44 65 1 1.44 57380 03909 0.00500 L 1112/2010 11/1%2010 360 380 0.95984 -0.01 014 0.14 0.14 0.43 0.24 TU
B10-04304-04 43906 2.00 13.00 2.06 1094 .21 2 1.44 469.562 03516 0.00504 L 8M1272000 11/13/2010 360 360 0.88717 1.42 0.25 025 0.33 0.77 D.38 TU
B810-04304-05 434,68 2.00 11.29 2.08 §9.23 38.40 2 144 54271 03738 000502 L 8/M122070 114132010 380 350 098717 1.15 0.20 020 0.27 063 03 TU
B10-04304-08 80523 2.00 12.76 2.06 10.70 36.49 2 144 55333 03784 000503 L &/12/2010 11/14/2010 360 360 095704 1.12 0.20 0.20 0.28 062 030 TU
B10-04304-07 S14.04 202 12.22 z.08 10.14 3907 2 1.44 542.14 03736 000390 L 832010 11/14i2010 350 3B0  0gevi7? 138 0.24 024 0.32 075 Q.37 TU
B10-04304-08 496.856 20 12.00 207 9.93 3873 2 144 54504 03749 0.00502 L &1%2010 1v/14/2010 360 360 0.98799 1.08 019 0.19 0.25 0.59 0.29 TU
B10-04204.08 511.47 200 12.02 206 9.96 3955 2 144 55045 03772 0.00504 L  &242010 11/14/2010 360 380 0.56888 1.05 018 018 0.24 Q.57 0.28 T
B10-04304-10 £13.78 2.00 13.76 2.06 11.70 3403 2 144 55037 03771 000500 L 8242010 14/15/2010 260 380  0.98654 1.23 0.22 0.22 028 0.67 0.32 T
B10-04304-11 497 63 2.00 e17 2.06 Ea | 5127 2 144 55884 02808 0.00502 Lt  B/24/2010 14/15/2070 360 360 0.98854 077 0.14 0.14 0.18 0.42 0.20 TU
B10-04204-12 496 .49 200 1216 2.08 10.10 3793 2 144 55346 03785 0.00501 L 824/2010 11152010 380 360 D GBE54 1.09 018 018 0.25 0.59 0.29 TU
B10-04304-13 50453 2.00 10.60 2.08 8.54 4526 2 144 52046 03643 0.00501 L[  e242010 41152010 3so 360 0.68654 0.95 017 0.17 0.22 0.g2 0.25 T
B10-04304-14 498 72 2.00 1079 2.06 8.73 43.82 a3 144 52897 03679 000321 L  B/23/20710 11162010 36D 360 0.98E827 £6.26 085 0.85 12.97 0.83 0.40 TU
B810-04204-15 502,50 2.00 11.38 2.08 .32 41.53 14 744 563 13 0.3832 0.00500 L 8/20/2010 1111672010 360 360 0.99788 27.34 0.37 0.37 337 0.54 026 TU
B10-04304-16 496.97 2.00 1230 206 10.32 37.19 16 144 52223 0.3650 Q00501 L 8/23/2010 117142010 360 360 0.98827 3029 0.45 0.45 457 0.63 o TU
B810-04304-17 493,93 Z00 13.81 2.06 11.78 3263 2 1.44 55007 03770 000503 L 8/25/2010 117182010 360 30 0.98854 1.27 0.22 0.22 0.29 0.69 0.34 TU
B10-04304-20 491.77 2.00 983 2.08 177 48.36 g 1.44 557.68 03803 0.00503 L ams12010 1141742010 360 380 098923 543 0.20 020 0.84 0.46 0.23 TJ
o
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ARS Tritium Enrichment Calculations

Enrichment Factor Bkg Quench Curve
Gurve coeff. - Power | coeff. - Polynomial lambda 1.3863E-04 ACF (def.=1) 1
y=a"x*h ¥ = ax*I+bx 2+ontd
FProcadures ARS5-040 , ARS-060 a 8 978E-01 a -2.318E-05) Sysemar 015 Reporting Units  pCi
ARS File ID Numbey 10-01831,34,78,80,81,1940,42 b -8 811E-01 b 2724E-03 Coverage Factor 1.95 UCF 222
ARS Batch IO Number ARS1-810-04304 [ c -1.060E+60
d 1.303E+02
Enler Talai Tolal
Final inass Finai Mass alig.in Sample 8kg
eleclralyzed Mass Electraiyzed Averags Delgctar final Acinity Counl  Counl Doecay Slandard Combinad Dadgsion
Initial Mass MassNa202 samplew/  equivelent sample (g Volume Enrichment Sample EH Rep. reference  StatDate of Duration Duration Corecion  Sample Counting Counting Blandard Minimum Level Reporting
sample ([g)  added {g) NadH (g) NsOH (@  pure H20) faclor Faclor CPM  BkgCPM  QIP  (decimal  Aliquol  Units dale Count {min) [min) toTe  Activty Conc. Uncettainty Uncerlainty Uncertalnly Delectabla Con.  Conc, Uniis
Sample I v mi Vp my v, X Y Re Ry s Ef  slquet Units T T tent ,q...._ﬂ.. oF AC, CU  1Bescy 18sscSU MOC DLC  Units
B10-04304.01 503,98 2.00 1168 208 862 0.0z 4022 5 1.44 54829 03763 0.00502 L 2/25/2009 1141272010 350 0391669 2249 08§ 1488 682 195 Q95 pGiL
B10-04304-02 S04.73 200 12.52 2.06 10.46 0.02 37.26 5 1.44 5G1.98 03623 0.00503 L 2/25/20098 111132010 350 091686 25.27 0.93 1.82 7.65 2.07 1.01 pCiL
B10-04304-03 504.43 2.00 10.72 208 8.66 0.02 44.65 1 144 57360 03909 000500 L 117122010 11432010 360 0399384 -002 0.48 091 0.51 1.58 076 pCinL
510-04304-04 439 06 2.00 13.00 208 10.94 002 31.21 2 144 46652 03515 000504 L 6/122010 11122010 380 0.98717 459 061 1.58 2.0e 2.49 122 pCilL
B10-04304-05 434 68 2.00 11.29 206 9.2 002 36.40 2 144 54271 03738 000502 L 8A2/2010 117132010 360  0.86717 3 QE5 1.28 1.68 202 0.98 pCilL
B810-04304-04 506 23 2.00 12.76 208 10.70 0.02 36.49 2 144 55333 03784 000503 L 3A2/2010 114142010 360 098704 365 084 1.28 166 1.99 097 pCifL
B10-04304-07 51404 2.02 12.22 208 10.14 0.02 39.07 2 124 54214 03736 000390 L 132010 114142010 260 a0 096717 4.46 0.78 1.54 2.02 2.42 1.8 pCiiL
B10-04304-08 498 85 201 12.00 207 9.93 o002 3873 2 144 54504 0.3749 000502 L &192010 11414/2010 380 360 0896799 3.48 0.51 120 1.58 1889 092 pCifL
B10-04304-08 51147 200 12.02 206 9.99 0.02 39.55 2 144 55045 03772 0.00504 L &242010 11/14/2010 380 60 0.96888 137 0.59 1.18 153 183 0.69 pCiL
B10-04304-10 513,78 2.00 13.76 206 1170 0.02 34.03 2 144 55037 04771 0.00500 L 4242010 114152010 360 360 0.96854 3.95 0.69 138 1.79 215 1.05 pCiflL
B10-04304-11 497.63 2.00 217 2.06 71 oo 5327 2 1.44 55884 03808 000502 L &24/2010 11152010 380 380  0.98854 249 0.44 0.86 1.13 135 066 pCit-
B10-04304-12 495 .49 2.00 1216 2.06 10.10 0.02 3793 2 144 55344 03785 0.00501 L &/24/2010 11/15/2010 360 380  0.98854 3.52 0.52 1.21 160 191 093 pCit
810-0430413 S04.53 2.00 10560 2.06 8.54 0.02 4526 2 144 520.46 0.2643 0.00501 L 8/24/2010 11/15/2010 360 J60 0 98BS54 Yerd 0.54 1.06 1.3% 1.67 081 pCi/L
B10-04304-14 498.72 2.00 10.78 2.08 873 ag2 43.82 33 144 528.97 03672 000321 L B232010 11/16/2010 380 360 D.88e27 27793 2.72 534 B169 268 1.30 pCifL
B10-04304-15 503.50 206 11.38 2.06 9.3z 0.02 41,53 i4 144 BE3M13 03832 000500 L 8202010 11/16/2016 360 360  0.98788 7195 119 223 21.28 1.73 084 pCrL
B10-04304-18 496 97 2.00 12.38 2.06 1032 002 37.19 18 1.44 52223 03850 0.00501 L 8232010 11/16/2010 360 360 D.99827 9v.57 146 2.89 28.83 203 0.99 pCiL
B10-04304-17 483.93 2.00 1381 2.06 11.78 0.02 32.63 2 1.94 55007 03770 0.00503 L B252010 1141642010 360 250 066854 4.09 0.72 1.41 1.86 2.23 1.08 pCiL
BE10-04304-20 48177 200 9.83 208 777 002 49.36 B 144 55766 03803 000503 L &31/2010 11/17/2010 360 360 0.98923 17.51 066 1.29 5.31 1.49 073 pCIL
o
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ARS Trittum Enrichment Calculations

Enrlehment Factor

Bkg Quench Curve

Curve coefl. -Power | coefl. - Palynomlal lambda 1.3863E-04 ACF (def. = 1) 1
¥=a"x*b y = ax 3+bx"2+ox+d
Procedures ARS-D40, ARS-050 a B.978E-01 a -2 M9E-08) Syserrer 0.15 Repaorting Units aCi
ARS Fife IO Number 10-01833,34,78,60,81,1940,42 .} -B6nMEN b 2 729E-01 Coveraga Faclor hl UCF 222
ARS Bateh 10 Number ARS1-510-04304 « c -1.060E+00
d 1.383E+02
Enter Tatal Talal
Final mags Final Mass alig. in Sample Bkg
elecralyzed Mass Electrolyzed Average Detectol Minal Activity Count Counl Decay Standard Combined Decrion
Infisl Mass MassNa202 samplawl  equivalemt  sample (g Valume Enrichmenl Sample EN Rep.  refecence  Slart Date of Duration Dwation Corecton  Sample Counting Counling Slandard Minimurm Leval Repaorting
£ample (o0}  sdded {g) NaCH (g) NaOH (g) pure H20) Taclor Faclor CPM  Bkg CPM QIF  (decimal) Abquot  Unis date Caupt {min) {min) toToe  Activly Conc. Uncenamty Uncertainty Uncerainty Detectabie Conc. Conc. Units
Sample ID Vv mi Ve mg V; X Y R Ry t81E & miguet units T, T. Hﬂ_ﬂ, ﬁ,_m_.__m DF AC, cu 1sCU 15Csy MDC DLC  Units
B10-04304-01 So3.98 2.00 1168 208 562 0.02 40 32 5 144 54629 03763 000502 L  2/2%2008 11/12/2010 360 360 091699 22.49 0.85 0.86 348 1.95 0.95 pCilL
B210-04304-02 504.73 2.00 12.52 206 10.48 0.02 17.28 5 144 561.96 03823 0.00503 L 24252009 11432010 38Q 360  0.91686 2527 093 0.83 3.90 207 1.01 pCilL
B10-04304-03 504.43 2.00 10.72 208 866 0.02 44 65 1 144 57380 03909 0.00500 L 11127010 1143/2010 360 360  0.99984 00z 0.46 0.45 0.46 1.56 0.76 pCilL
B810-04304-04 439.06 2.00 13.00 2408 1094 0.02 | 2 1.44  469.52 03516 0.00504 L 5/12/2010 11/13/2010 360 360 0.98717 4.59 0.61 0.81 1.06 249 1.22 pCiL
810-04304-05 434.68 2.00 11.28 2.08 9.23 Q.02 36.4Q 2 144 54271 03738 0.00502 L  8M2/2010 11132010 360 30 0.88717 37 068 J85 0.86 2.02 0.95 pCifl
B810-04304-06 50523 2.00 1276 2.06 10.70 0.02 38.49 z 144 55333 03784 000503 L B/2/2010 11/44:2010 360 360 0.968704 3.65 064 0.64 0.84 1.99 0.97 pCilL
210-04304-07 514 04 2.02 12.22 2.08 10,44 0.02 39.07 2 144 54214 03736 000380 L  BA2070 11442010 360 Bu 0.86717 4.46 078 0.76 1.03 2.42 1.18 pCilL
810-04304-08 496 85 20 12.00 207 993 Q.02 3873 2 144 54504 03748 000502 L BM82010 14/14/2010 360 360 088799 3.48 .81 D& 0.60 1.89 0.9z pCHL
810-04304-09 511 47 2.00 1202 208 9.96 002 3955 2 144 55045 03772 0.00504 L 8/24/2010  11414/2010 380 360 098366 3.37 0.59 0.29 Q.78 1.63 0.83 pCuL
B10-04304-10 51278 2.00 13.76 206 11.70 002 3403 2 144 55037 03771 0.00500 L  &24/2010 11152010 380 360 098854 3.85 0.69 069 0.91 218 1.05 pEiiL
B10-04304-11 497 63 200 8.17 206 7.1 0.0 5327 2 1.44 558.84 03608 0.00502 L 82472010 11/15/2010 360 360 0498854 249 0.44 0.44 058 1.35% 0.65 pCul
£10-04304-12 496.49 2.00 12,16 208 1010 Q.02 37.93 2 1.44 55346 0.3785 0.00501 L 8/24/2010  11/15/2010 360 360 0.58B854 3.52 062 0.62 081 1.91 .23 pCi/L
B810-04304-13 504.53 200 10.60 2.06 8.54 0.02 4526 2 1.44 52046 0.3643 0.00501 L 8/24/2010 11/15/2010 360 360  0.58854 3.07 0.54 0.54 071 167 0.81 pCiL
B10-04304-14 498,72 2.00 1079 2.06 8.73 002 43.82 33 144 52897 03679 000321 L 8/2%2010 111162010 360 360 0.98627 277.93 272 272 4178 2.66 1.30 pCifl
B10-04304-18 503.50 2.00 11.38 2.08 9.22 0.0z 41.53 14 144 56313 0.3832 0QO500 L &20/2010 11/16/2010 340 360 0.98786 71.95 1.18 119 10.858 173 0.84 pCiL
B10-04304-16 498.97 2.00 12.38 2.06 1032 0.02 37.18 16 144 52223 03650 000501 L &23/2010 11M6/2010 360 350 0.98827 97.57 1.48 1.48 14.71 2.03 0.89 PCIL
B10-04304-17 493.93 200 13.84 2.06 179 0.02 3263 2 144  BBO.O7 03770 0.00503 L 8252010 11162010 360 360 0.99854 4.08 0.72 072 095 223 1.08 pCiL
210-04304-20 491.77 2.00 9483 2.06 TI7 0.02 48.36 5 144 55768 03803 000503 L  8/31/2010 11/17/2010 3860 360 0.98923 17.51 066 0.66 271 149 0.73 pCi/L
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American Radiation Services,

Inc.

Analysis Batch Report

Printed: 11/12/2010 2:10Q PM

Baton Rouge Laboratory Page 1 0f 1
‘ z Analysis Batch ID ARS1-B10-04304
N—Sﬂmﬁ»de_ﬁp - ___Method |ARS-054  Analysis  Lsc-A-022 o L Marix | AQ
Description Low Level Tritium by Enrichment
o >m.m..mm: Sample 1D Blind Iso2 ”...m_.:n_ fs03 | mUm? -...w _m.c: ,,,,,,,,,, Q_m:n..mo\ H.mo..nommm&po i, ,,,,, Lab Deadline
| ARS1-B10-04304-01 e1c212 o ‘ S - 4
| ARSL-810-04304-02 _ B0z | R I o . e 5
_ARS1-810-04304-03 e A e i} . I .
ARS1-B10-04304-04 & Ly
ARS1-810-04304-05 R . ARS1-10-01833 ' 001 | 1  CAPA-10-24119 _ ) sSTD | 09/14/10
'ARS1-B10-04304-06 ) 'ARS1-10-01833 002 | 1 CAPA-10-24120 - STD | 09/14/10
| ARS1-B10-04304-07  TRG i " ARS1-10-01833 003 1 CAPA-10-24143 STD  09/14/10
ARS1-B10-04304-08 ' " ARS1-10-01834 001 1 CAPA-10-24872 sTD_ 0914710
| ARS1-B10-04304-09 - . ARS1-10-01878 | 001 1 CAPA-10-24868 o STD | 09/21/10
(ARSL-B10-04304-10 1 TRG | . ARS1-10-01880 001 | 1  Buckmanl-10-24996 ., STo_ | 092110
ARS1-610-04304-11 RGO ARS1-10-01880 002 1 Buckman06-10-24997 | sTo | 09/21/10
 ARS1-B10-04304-12 | TRG | » | ARS1-10-01880 003 1 Buckman08-10-24998 ~ s 09/21/10
| ARS1-B10-04304-13 TRG ‘ARS1-10-01880 : 004 1 Buckmani-10-24999 SO 09/21/10
| _ARS1-B10-04304-14 TRG | | _ARS1-10-01881 001 | 1 _ CAPU-10-25281 .S 092110
ARS1-B10-04304-15 - e .. ARS1-10-01942 001 | 1  CALA-10-24991 . 09/21/10
ARS1-B1004304-16 i 1 ARS1-10-01942 ” 002 | 1 CALA-10-25201 ] 1 09/21/10
ARS1-B10-04304-17 ~ TRG = b L ARS1-10-01942 003 1 . CALA-10-25215 e STD 09/21/10
 ARS1-B10-04304-20 : " ARS1-10-01940 @ 001 1 CAWA-10-26041 STD 09/28/10
i
B il i L
T L AL L ANERIS 75027
75023 rs,o% 75025 16-01834-001-1 Y XRAD 10-01880-001-1
10018330001 — 18530071 {5-01833-00° XRAD P XRAD
XRAD ——XRaD \\Mm\vm\\
(A A
JOUEM gy L
1001880007 T— 75030 523032 ABEOTT | 0TI 00ET
—_XRAD_ E-ownﬂm_m%ou-p 810013 __ XRAD___ ____XRAD 0
(o]
N

10-01540-001-1
XRAD




Printed: 11/18/2010 1:45 PM

Amerjcan Radtation Services LCS Report
Baton Rouge Laharato . Pagelof 1L
" Analytical Batch: ARS1-B10-04304
B8-10212 _bn,mu..m_.cncawoa ﬂbxmu..muclnauoa‘n:‘ iB-HJ _MLUMOm _I.u # . m\_’ M.momaommuﬁ Hu.mwomi Hm.mmm_ ‘m.oom_. ?qm.:ﬂ_n_nm A mxuu._.mo.._o* |
B-10213 _ |ARS!-B10-D4304 |ARS1-B10-04304-02 |B-H3 |s-vzos Ih-3 _ B 2.808406633 13.2585| 182842  5.0257|WSTICKLE |  §/17/2010]

22 of 65




American Radiation Services ARS-054 Printed: 11/12/2010 2:09 PM

Baton Rouge Laboratory Page lof 1
Hnlmmmo_. omh hmunns o hmmnnsmm:.._u_mu_u wn__,.m.._umu:ﬂzz, ;Aliquotl D_R_,::wnr_:#m“_. H.mIHUH Aliguot2 ; AliquotUnits2 {IC_ID2 i UserID :ModDate m
6897 ARS1-B10-04304 _%,mH -B10-04304-01 5.029 “ JRABER | 11/12/2010 14:09:03;
6899 |ARS1-B10-04304 |ARS1-B10-04304-03 mH m JRABER | 11/12/2010 14:09:04:
© 6900/ARS1-B10- o»umM,stwm.,.w._Hmmum@mgi T so4g i W JRABER | 11/12/2010 14:09:04|
6901 ARS1-B10-04304 ARS1-B10-04304-05 CAPA-10-24119  5.02)g 1 o7so23 7 IRABER | 11/12/2010 14:09:041
h 6902 ARS1-B10-04304 |ARS1-B10-04304-06 CAPA-10-24120 ~ 5.03(g S 3 JRABER | 11/12/2010 14:09:04!
S 6903 ARS1-B10-04304 ARS1-B10-04304- oqs CAPA-10-24143 394 JRABER | 11/12/2010 14:09:04.
| 6904 ARG1-B10-04304 ARS1-B10-04304-08 CAPA-10-24872 5029 | JRABER | 11/12/2010 14:09:04.
6905 ARS1-B10-04304 -ARS1- B10-04304-09 Q%» 10-24868 5.0d4ig T IRABER ,.mm_,\_,.uw\uﬁo 14:09:04;
6906 ARS1-B10-04304 ARS1- -810-04304-10 mcnxamﬁ 10-2499 sq JRABER | 11/12/2010 14:09:05
6907 ARS1-B10-04304 ARS1-B10- 04304-11 Buckman06-10- 24997 502 ‘, ‘ h T TIRABER | 11/12/2010 14:09:05.
T 6008 ARs1- B10-04304 ARS1-B10-04304-12 Buckman08-10-24988  5.01'g T JRABER | 11/12/2010 14:09:05
 6909.ARS1-B10- o&,@m;ﬂmmwmpomwmmM m,w,, Buckmanl-10-24999  5.01jg N .E.s,.5>mmm 11/12/2010 14:09:05.
6910 ARS1-B10-04304 . ARS1-B10-04304- K.;ma.vc,. 10-25281 321 0 | JRABER | 11/12/2010 14:09:05
6911 ARS1-B10-04304 ARS1-B10-04304-15 'CALA-10-24991 Sig JRABER | 11/12/2010 14:09-05
ARS1-B10-04304-16 ICALA-10- 25200 . sollg o . RABER| 11/12/2010 14: mozmm
6913 ARS1-B10-04304 ARS1-B10-04304-17 |CALA-10-25215 "~ 5.03g ux_»mmx 11/12/2010 14:09:06,
émoma ARS1-B10- Euoﬁbﬂmms_ﬂo 04304-20 |G |CAWA-10-26041 7 so3g - o ~ ]RABER | 11/12/2010 14:09; 06!
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11/17/2010 9:52:26 AM

Protocolft 2 - Low Level H3.lsa

Agsay Definition-

Assay Description:
LLHE3 Assay in DPM Mode

Assay Type: DPM (Single}
Report Name: Reportl

Output Data Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20101112 1141

_QuantaSmart (TM) - 2.03 - Serial¥# 423814 _

o . _Page # 1
User: H3 Low Level

Raw Results Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20101112 1141\20101112 1141.results
RTF File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20101112 1l41\Reportl.rtf
Comma-Delimited File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20101112 1141\Reportl.txt
Assay File Name: C:\Packard\TriCarb\Assays\Low Level H3.lsa

Count Ccnditions-

Nuclide: LL H3
Quench Indicator: tSIE/ARC

External 5td Terminator (sec): 0.5 2s%

Pre-Count Delay {min): 0.00

Cuench Set:

Low Energy: LL H3 PLASTIC
Count Time {min}: 360.00
Count Mode: Low Level
Asgay Count Cycles: 1
#Vials/Sample: 1

Background Subtract: Off
Low CPM Threshold: Off

Repeat Sample Count: 1
Calculate % Reference: Off

2 Sigma % Terminator: On - Any Region

Regions LL UL 28igma % Terminator
A 0.0 18.6 0.590
B 0.¢ 20C0.0 0.C0
C 0.0 2000.0 0.00

Count Corrections-

Static Controller: ©On
Colored Samples: Off
Coincidence Time (nsec): 18

Half Life-

Half Life Correction: Off
Regions Half Life

Luminescence Correction: Off
Heterogeneity Monitor: Off
Delay Before Burst {nsec): 75

Units Reference Date Reference Time

24 of 65



11/17/2010 9:52:28 AM ... __ QuantaSmart (TM) - 2.03 - Serial# 423814 L ) _ _Page # 2
Protocol# 2 - Low Level H3.l1lsa User: H3 Low Level
A
B
C
Cycle 1 Results
Quench Curve Block Data
LL H3 PLASTIC in A
Count Efficiency (%]
40
+

201

._D.r

4] —t—t —t———t ———

0 00 200 300 400 500 600
tSIE/AEC

Date Acguired: 09/08/2009
Date Modified:
LL H3 PLASTIC in A
tSIE/AEC Count mmmwnwmﬂn% (%)
577.71 319,37
561.32 3B.19
514.09 36.13
404 .21 33.71
334 .90 29.12 8
284 .93 26.04 S
246._14 22.78 Q
207.51 19.18

185.88 17.18



11/17/2010

Protocol# 2

w10k Wk

MO BDRORODRPDNDRD DD RODMNNNDDD R

9:52:28 aM

- Low Level H3,lsa

SMPL_ID

BACKGROUND

B10-04304-01
B10-04304-02
B10-04304-03
B10-04304-04
B10-04304-05
B10-04304-06
B10-04304-07
B10-04304-08
B1C-04304-09
B10-04304-10
B10-04304-11
B10-04304-12
Bl0-04304-13
B10-04304-14
B10-04304-15
B10-04304-16
B10-04304-17
B1C-04304-20

Count Time
360.00
360.00
360.00
360.00
360.00
360.00
360.00
360.00
360.00
360.00
360.00
360.00
360.00
360.00
360.00
360.00
360.00
360.00
360.00

QuantaSmart (TM)

CPMA
1.444
4.932
5.128%9
1.444
1.732
1.717
1.59¢
1.783
1.603
1.679
1.614
1.680
1.625
1.612

33.032
13.506
16.023
1.664
4.701

DPM1
3.84
13.11
13.42
3.69
4.93
4.59
4.22
4.77
4.28
4.45
4.28
4.41
4.29
4,42
89.78
35.25
43.90
4. .41
12.36

tSIE
549.14
548.29
561.98
573.80
469.52
542.71
553,33
542.14
545 .04
550.45
550.37
558.84
553._46
520.46
528.57
563,13
522.23
550.07
557.68

- 2.03 - gSerial# 423814

Eff Nucl In A
37.66
37.63
38.23
39,09
315.16
37.38
37.84
37.36
37.49
37.72
37.71
3B.08B
37.85
36.43
36.79
38.32
36.50
37.70
38.03

DATE
11/12/2010
11/12/2010
11/13/2010
11/13/2010
11/13/2010
11/13/2010
11/14/2010
11/14/2010
11/14/2010
11/14/2010
11/15/2010
11/15/2010
11/15/2010
11/15/2010
11/16/2010
11/16/2010
11/16/2010
11/16/2010
11/17/2010

Page # 3

User: H3 Low Level

TIME MESSAGES

11:50:04
6:02:12
12:14:37
6:26:55
12:39:19
6:57:17
1:13:38
7:28:39
1:44:04
7:57:08
2:09:21
8:21:27
2:33:52
B:46:08
2:58:26
9:10:53
3:23:12
9:35:34
3:47;:4¢6

AM
PM
AM
AM
PM
PM
AM
AM
PM
PM
AM
AM
PM
DM
AM
AM
BM
PM
AM
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ARS_imaernalicnal

s, e Tritlum Enrichment Data Prinled 11/12/72010 1 49 PM
ar: Lal

Procediiras: ARS-040

Oate: 10472010
ARS Flia i0 Numbers:  ARS1-10-01833, 1834, 1878, 1BBD. 18A1_ 1842 1840
ARS Jarch ID: ARS1-B10-04304

L] Ve Aliguot
Tare Wi ol Gross W ot Ve, Grass Wy
Electrodysis Ekciolysls End We ot Grasy Tara W Grogs Wi Tera Sempleh  Net Dood

A Balch D: m__n_.ao__ﬂ:eni m_-mu-.._ﬂn-_u L..“p!:....__ z“.b. lu.-..ﬂ”.u. - Blart Dule & ”“u Start Balh C* EndDateA  End BathCe Gell + Resv. Sample Cryodsth  Mask+ y Welght of mwan..uor Mt Watr e .-m.“n.._.a..n"._a muﬂ“ﬂ .
Elertrodes Rasarvol Time Tine +8ample  Recovered flask  Bampie LSC Vial Sampla ﬁ.m._. Ao Consial

ARS51-810-04304-01 50 32108 168.96 2.00 70394 N 10-5-2070 0945 5.00 Z0 10-30-10 1435 20 542 73 1188 658 10373 AT 6.40 11.42 0z 4.00 000 11.42 %43
ARS1-610-04304-02 6 3877 18937 200 684 05 10-6-2010 0848 500 20 10-28-10 D815 20 538,64 1252 842 10475 EREEES] 63z 115§ 5.03 0.00 080 115t ss
ARS1-810-04 30405 8 33477 18374 200 828 17 10-6-2010 118 500 20 103010 101§ 20 539 23 10.72 10236 10939 BEEITI 84 1146 5.00 0.00 060 1tas 248
ARS1-810-04304-04 88 2719 195 41 200 834 47 1062010 0952 5.00 2.0 14-2-10 1218 20 545.60 13.00 @556 10557 RN 643 1147 o4 0.00 060 1147 2.50
ARS1-810-04304-05 59 338 40 19174 200 626 42 1002 5.00 zo 14-2-10 1502 20 541 43 1120 9974 10815 EEREEE 6.41 11.43 502 0.00 0s0 1143 2645
ARS1-810-04304-06 :¥] 33622 194 B8 200 70008 10-4-2010 1548 5.00 z0 11-1-10 1609 20 54194 12.16 185 125.91 BEAES 646 1149 5.0 0.00 000 1148 2852
ARS1-B10-04304-07 &7 33260 19421 202 708 25 104.2010 1552 £.00 0 11-1-10 0813 20 539.09 1222 9800 101.97 R 847 1037 1% 1154 147 1154 2658
ARS1-810-04304-08 7 3782 19120 201 680 14 &k 10-1-2010 1601 6.00 0 11210 1408 20 541.21 1200 8967 10820 PREREET) 642  1iaa 102 o.00 0e0 114 2645
ARS1-810-04304-08 35 343 07 206 76 2.00 710.23 B 1042010 1612 5.00 20 11-2-10 1438 20 561.85 1202 815 107.02 EEREED 853 11.67 .04 a.00 0.80 157 %58
ARS1-R10-04304-10 12 23220 18091 200 704 68 1062010 1011 500 20 11-3-10 D845 20 53587 13.78 10810 11828 EERETET) 643 11.43 3.00 0.00 060 1143 a4
ARS1-810-04204-11 :H] 4046 150 57 200 688.20 1016 5.00 0 11410 1458 20 540 20 817 10172 107.5¢ R 680 1182 EXH) 0.00 s 116z 2653
ARS1.810.04304-12 7 338 04 157 81 200 654 40 1018 500 z0 11-4-10 0816 20 508 11 12.18 10563 114.27 AR Y 6,48 11.49 501 a.00 080 1148 26 53
ARS1-R10-04304-13 100 237 52 190 43 200 654 96 1023 5.00 ] 114-10 0845 zo0 534.85 16.60 a4 €77 1178 5.0 0.00 ogb 1178 26e3
ARS1-B10-04304-19 2 33444 186 08 2.00 684 B0 1031 500 0 114-10 01 20 3111 10719 98.00 638 2.59 ar 1140 181 1140 Z4s
ARS51-B10-04304-15 74 34130 185 51 200 699 01 0946 5 00 20 11510 1823 z0 548 19 11.38 10052 655 1153 5.00 0.90 00 1153 2656
ARS1-H10-04304-16 -] 33183 192,48 200 680 43 96 0851 500 20 11-6-10 0825 20 53667 12.39 10172 538 1140 501 0.00 ope 1140 ZH43
ARS1-B10-04304-17 42 122 201 82 200 60575 N TUCCICRE 10-8-2010 0953 5 00 2.0 11610 081§ 20 543 B5 1381 117.22 845 1148 s 0.00 000 1148 2649
ARS51-B10-04304-20 25 a8 200 82 200 652.59 PERNET N7 IERRY 10-6-2010 1002 5 00 2n 11610 1546 z2d 54543 B3 100 54 £77 11.80 508 a.00 000 1180 26 B

G5 La B0 ] 0.00 0.00 0.00

S WL aboratery DepartmentilabDocumentsiLowl evel Tritium2010 Lowl evelTrtiumDataVAR S 1-B10-0a104

Chemist maE.EQ\«\?’\M!O
\
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Beta Liquid Scintillation Counter Log Book

Time

ARS Sample 1.D.
Number

Batch
Number

Liquid
Scintillation File
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OB
4
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Beta Liquid Scintillation Counter Log Book

Date Time | ARSSamplelD. | Batch Liquid Technician
Number Number Scintillation File Initials
Number
g ATk I R AT I S LR A S TS SELE e
L v A 430t i
* ! ESIFT .If_;_,-:?,»
o L ot
B | od | S ) aN | Qi P
! L Bodgrowmd  |Bro 05208 of-
L + Rlo-05208 -0 Y 4 g oA
L L Bots ~0530% 05 J _: $iate
Ly }  Bw-os208-0l L %% el
1 1 |Bw-05208-07 J 5 prs
l L |Bu-os20%-0% Y 3 so&
1 L 210 -05208 ~09 L § e
% }  [Biev5R08 - 10 A" E 'jrﬂ"
v L me-osas-u 1 Q s
} \ [Ble-os208-12 I ~ <%
1 1 |Blo-05208-13 l spf-
{ {  |pr-05203-14 \ 4ol
N {  pn-os2e3-15 J A

|
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American Radiation Services, Inc.
Baton Rouge Laboratory

Analysis Batch Report

Printed: 9/B/2010 11:07 AM
Page 1 of 1

Analysis Batch 1D ARS1-B10-04304
Umun.._vn_o_._ _.o_a _.mqm_ .:.:E_.: by m_.:.._n_..:._m_.;
“ABawhSample 1D Type  Biindlsol + Bindlsoz | Biind so3 )

 ARS1-B10-04304-01  LCS  Boa2 | | . T
| ARS1-B10-04304-02  LCSD  sg0213 |

ARS1-B10-04304-03  MmeL |

>_ﬂmu mHo olbi..u.muh 04 C DUP ' m ’ mcw ) i FR { Run . Client ID I , Hmu"u_um:mmomm. ) _bc Ummn__.na
~ ARS1-B10-04304-05 DO ARS1-10-01833 . 001 1 | CAPA-10-24114 SO 09/14/10

ARS1-B10-04304-06  TRG ARS1-10-01833 002 | 1 , CAPA-10-24120 . s 09/14/10
_ARS1-B10-04304:07 _ TRG ARS1-10-01833 | 003 1 | CAPA-10-24143 4 STD i 09/14/10
| ARS1-B10-04304-08 TRG ARS1-10-01834 | 001 1 | CAPA-10-24872 SO T 09/14/10
 ARS1-B10-04304-09  TRG  ARS1-10-01878 | 001 | 1 | CAPA-10-24868 STD 09/21/10 |
 ARS1-B10-04304-10  TRG 5 ARS1-10-01880 | 001 ° 1 | Buckmani-10-24996 s 09/21/10
| ARS1-B10-04304-11  TRG ARS1-10-01880 | 002 1 | Buckman06-10-24997 st | Te921/10

ARS1-B10-04304-12 TRG - ARS1-10-01880 003 1 | Buckman08-10-24998 - A T

_ARS1-B10-04304-13  TRG  ARS1-10-01880 @ 004 1 = Buckmanl-10-24999 s> 1 09/21/10

| ARS1-B10-04304-14  TRG ARS1-10-01881 | 001 1 | CAPU-10-25281 .~ s a

_ARS1-B10-04304-15 RG ARS1-10-01942 1 | CALA-10-24991 s 09/21/10

ARS1-B10-04304-16  TRG ) _ ARS1-: Hc._ 01942 1| CALA-10-25201 st 092110

sisiooroi7 TG Asitooiss ooy 1 caatcamis T sm T e

ARS1-B10-04304-18  TRG ARS1- S%ﬁmau 004 1 | CALA10-25510 5D 09/21/10
 ARS1-B10-04304-19  TRG 14642 . _ 005 - | | CALA-10-25204 s 09/21/10

ARS1-B10-04304-20 __ TRG_ _ARS1-10-01940 | 001 1 . CAWA-10-26041 _ STD 09/28/10

J\D.D\w(o o

Ly 1514

%%éiéo&

. “ﬁ»._“_humvgnﬁg.

310f65
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11/17/2010 4:05:42 PM

3H Background

Total & pts
Valid # pts

Mean
sD

Date

Aug
Aug
Aug
Aug
Aug
Aug
Aug
Aug
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Oct
oct
Oct
oct
oct
Oct
Oct
oct
Qct
Qct
Nov
Nov
Nov
Nov

17,
23,
24,
26,
27,
3o,
31,
31,
07,
o8,
09,
09,
13,
14,
15,
20,
20,
22,
27,
29,
01,
o8,
12,
15,
18,
19,
22,
23,
25,
27,
04,
03,
11,
12,

2010
2010
29010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010

5164

: 2.15
"o.Hm

Value

1.90
1.96
1.81
2.41
2.21
2.03
2.22
2,29
2.238
2.25
2.39
2.10
2.03
2.39
1.91
2.22
2.10
2.25
2.15
2.22
2.37
2.25
2.24
2.238
2.30
2.12
2.11
1.84
2.10
1.80
2.12
1.94
2.50
1.99

Valid Pt

POPE PO D B D Ba B D B D B B PE B DG B D Db b b D BB B MM

nmﬁﬂmmmﬂmhn (TM) - 2.03 - IPA - Serial# 423814
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11/17/2010 4:05:42

Fage# 1

QuantaSmart (TM) - 2.03 - IPA - Seriali#f 423814

FM

3H Background
Total # pts : 5164
Valid # pts : 34
Mean : 2.15
8D :+ 0.18
SD
N.mNN e T T T T T e q.h
W M.mw;— B T T T T T T T T T T T T T T T T T T T T T T T “W
M m‘—o a r r n x a e x e e e e oa r o r o om o m o ow o m o w s r w1 e . ko m e m e B s o= & & s or s s e = w4 4 m o= o4 o= o= v v o3 omo s e s oa o m o m o a o m a4 4 a4 momomomoaomoEoEomoaowowomoaoa e oa _n./ - IM
i N . . . P
N mmwn,w .......... Tttt e e L .“._ .................. \.\./ ........ \.lL ....................... ‘_ . ....A
i \H /r . Pt - . A s /,o —* ) /__ ‘
P N.—L.m ,,."._‘ - - 5 \_\.\ " ~ “a ro— ._., \‘., \__ |,./ O
1.967 " ..:m_u ....... l. ............................................ \.\...,‘...‘._....,.,k& ..... f.l._
. o . VA * h
»—.ﬂmm ﬁ ............................................................................................. rIN
.—.mom ................................................................................................ .1lw
-4
8/17/2010 11/12/2010
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11/17/2010 4:05:50 PM QuantaSmart (TM) - 2.03 - IPA - Serial# 423814 Page# 1

3H Efficiency

Total # pts : 5234

Valid # pts : 34

Mean : 63.75

sD : 0.18

Date Value Valid Pt

Aug 17, 2010 64.14
Aug 23, 2010 63.69
Aug 24, 2010 63.86
Aug 26, 2010 63.89
Aug 27, 2010 63.97
Aug 30, 2010 64.06
Aug 31, 20109 63.54
Aug 31, 2010 63.62
Sep 07, 2010 63.81
Sep 08, 2010 63.96
Sep 09, 2010 63.70
Sep 09, 2010 63.65
Sep 13, 2010 63.80
Sep 14, 2010 63.19
Sep 15, 2010 63.68
Sep 20, 2010 63.54
Sep 20, 2010 63.92
Sep 22, 2010 63.63
Sep 27, 2010 63.91
Sep 29, 2010 63.50
Oct 01, 2010 63.67
Oct 08, 2010 63.75
Cct 12, 2010 63.71
Oct 15, 2010 63.78
Cct 18, 2010 63.77
Cct 1%, 2010 63.99
Cct 22, 2010 63.77
Oct 23, 2010 63.94
Cct 25, 2010 63.56
Oct 27, 2010 63.81
Nov 04, 2010 63.66
Nov 09, 2010 63.66
Nov 11, 2010 63.70
Nov 12, 2010 63.72

PAoba bd o ba B4 D D B4 bd b oDa b4 Ba b DA b4 B4 B bd D DG b B4 b B4 B4 B4 B4 B4 D B B MM
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11/17/2010 4:05:50 PM QuantaSmart (TM) - 2.03 - IPA - Serial# 423814 - Page# 1

3H Efficiency

Total # pts : 5234
Valid # pts : 34
Mean : 63.75
sD : 0.18

wmw@wmk ..... -..........._ ........ ./\.I .................. “.\../.,.....0./ .................. 1
! m : \‘ f \\ , . / b:\t\ /.\ kS .
| 63752+ , : ! N .- ., 0
! ] 4 e \ e | .
M V. . ! P . \ e »
muw.mmm .r ................ ..\ ................ bf ....... R R . ... ......................... @ "ttt _ A
' ,_ o
T s R T T 2

8/17/2010 11/12/2010
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Procedures:

ARS File ID Numbers:

ARS-060

ARS1-10-01833; 01834; 01878; 01880; 01881; 01942; 01940

ARS Batch 1D: ARS1-B10-04303

ARS-040

Section 14.1 Tritium Screen in Clean Water without Distillation

Sample ID: COUNT TIME CPMA Background CPMA  Eff NuclIn A Aliquot (grams] ACTIVITY units MDA  Sample Must be analyzed as LSC-A-001
B10-04303-04 120 1799 1.898 38.71 503 22903 pCilL 171.2768 NO
B10-04303-05 120 1.842 1.898 38.44 5.04 -13.020 pCi/L 1721376 NO
B10-04303-06 120 1750 1.698 37.77 5.00 -35.301  pCilL 176.5927 NO
B10-04303-07 120 1713 1.898 38.62 5.03 -42.898 pCi/L 1718759 NO
B10-04303-08 120 1.651 1.898 38.22 4.99 -58.338 pCilL 174.8632 NO
B10-04303-09 120 1576 1.898 38.54 5.01 ~75.120 pCiL 172719 NO
B10-04303-10 120 1.556 1.898 38.77 5.01 -79.312  pCilL 171.6944 NO
B10-04303-11 120 1708 1.898 38.25 5.01 -44661 pCWL 174.0286 NO
B10-04303-12 120 1797 1.898 39.04 5.02 -23.214 pCi/lL 1701673 NO .
B10-04303-13 120 2.705 1.898 38.73 5.03 186.597 pCilL 171.1883 XESrensirebytSC—3-00¢- ._U.,,o....bbb N
B10-04303-14 120 1.830 1.898 38.49 5.01 -15.884 pCiL 1729434 NO ~
B10-04303-15 120 2.048 1898 39.17 5.00 3450C pCill 170.281 NO L - A-OTZ
B10-04303-16 120 1.430 1.898 3873 5.00 -108.862 pCilL 17221585 NO h_mv 4o 123-10
B10-04303-17 120 1.801 1.898 3711 5.00 -23.548 pCilL 179.7334 NO
B10-04303-18 120 2.049 1.898 3864 501 35136  pCilL 1722721 NO
B10-04303-19 120 1.879 1.898 38 44 5.00 -4.453 pCi/L 173.5147 NO
#DIVIO!  pCilL  #DIVIO! #DIV/0!
#DIV/O!  pCilL  #DIV/O! #DIVIO!
#DIv/or pCilL  #DIv/0! #DIV/IO!
#DIV/O!  pCi/lL  #DIV/0! #DIV/O!
#DIV/0! pCilL  #DIV/D! #DIV/C!
#DIV/O!  pCuL  #DIV/O! #DIV/0!
#DIVIOt  pCilL  #DIV/OT #Div/0!
3
G
3

Srisharedocs\QA\Calculations\Spread sheets\TritiumLowLevel-Screening-Revi
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American Radiation Services, Inc.
Baton Rouge Labaratary

Analysis Batch Report

Printed: $/8/2010 11:06 AM
Page 1 of 1

) am Analysis Batch ID ARS1-B10-04303
N Wrcwwaree . ... Method TARS-054 |  Analysis | tsc-A021 " " _Matrix | AQ
Description Low Level Tritium Screen
[ ABatchsample 1D Type  BindIsol | Bind 1s02  BlindIsod ) -
| ARSI-B10-04303-01  LCS PO . ‘ -
_ ARS1-B10-04303-02  lCSD, . o I
ARS1-B10-04303-03 ~ MBL ! 506 Client 10 Isotope Group ©  Lab
~ ARS1-B10-04303-04 ARS1-10-01833 1 . CAPA-10-24119 s | 09/14/10
ARS1-B10-04303-05 TRG ARS1-10-01833 002 1, CAPA-10-24120 - sTD " 09/14/10
ARS1-B10-04303-06  TRG ) " ARS1-10-01833 | 003 | 1 | CAPA-10-24143 TsT0 | 09714710
| ARS1-B10-04303-07  TRG __ARS1-10-01834 | 001 ' 1 | CAPA-10-24872 s 09/14/10
| ARS1-B10-04303-08  TRG  _ARS1-10-01878 1 CAPA-10-24868 oo . STO .
ARS1-B10-04303-09  TRG " ARS1-10-01B8Q © Buckman1-10-24996 , ST
| ARS1-B10-04303-10 + TRG ~ ARS1-10-01BS0 . Buckman06-10-24997 - s 09/21/10
_ARS1-B10-04303-11  TRG_ ARS1-10-01880 | Buckman08-10-24998 ST | 092110
 ARS1-B10-04303-12 TR ’ ~ ARS1-10-01880 |  Buckman1-10-24999 STD | 09/21/10
| ARS1-B10-04303-13 o ARS1-10-01881 | 001 . CAPU-10-25281 S 09/21/10
 ARS1-B10-04303-14 ) __ARS1-10-01942 001 . cAa10-24931 09110
ARS1-B10-04303-15 T " ARS1-10-01942 002 CALA-10-25201 ~ sTo | o092y/10
_ARS1-B10-04303-16 _ ARS1-10-01942 | 003 . CALA-10-25215 o ... SO 1 0321110
. ARS1-B10-04303-17. _ARS1-10-01942 | 004 | 1 = CALA-10-25510 oy ‘
ARS1-B13-04303-18 " ARS1-10-01942 | 005 CALA-10-25204
ARS1-B10-04303-19 ARS1-10-01940 | 001 | CAWA 10-26041 T STD 09/28/10
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American Radiation Services
Baton Rouge Laboratory
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9/11/2010 1:38:40 AM

QuantaSmart (TM) - 2.03 - Serial$# 423814

Page # 1

Protocol# 2 - Low Level H3.lsa

Assay Definition-

Assay Description:
LLH3 Assay in DPM Mode

Assay Type: DPM (Single)
Report Name: Reportl

OQutput Data Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100909 1235

Uger:

Raw Results Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100909 1235\20100909 1235.results

RTF File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100909 1235\Reportl.rtf

Comma-Delimited File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20100909 1235\Reportl.txt

Assay File Name: C:\Packard\TriCarb\Assays\Low Level H3i.lsa
Count Conditions-

Nuclide: LL H3
Quench Indicator: tSIE/AEC
External Std Terminator {sec): 0.5 2s%
Pre-Count Delay (min): 0.00
Quench Set:
Low Energy: LL H3 PLASTIC
Count Time {(min): 120.00
Count Mode: Low Level
Assay Count Cycles: 1 Repeat Sample Count: 1
#Vials/Sample: 1 Calculate % Reference: Off

Background Subtract: Qff
Low CPM Threshold: Off
2 Sigma % Terminator: On - Any Region

Regions LL UL 28Sigma % Terminator
A 0.0 18.6 0.50
B 0.0 2000.0 0.00
C 0.0 2000.0 0.00

Count Corrections-

Static Contreller: On Luminescence Correction: Off
Colored Samples: Off Heterogeneity Monitor: Off
Ceincidence Time (nsec): 18 Delay Before Burst (nsec): 75

Half Life-

Half Life Correction: Off
Regions Half Life Units Reference Date Reference Time

H3 Low Level
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9/11/2010 1:39:49 AM QuantaSmart (TM) - 2.03 - Serial# 423814 Page # 2

Protocol# 2 - Low Level H3.lsa User: H3 Low Level

N W

Cycle 1 Results
Quench Curve Block Data

LL H3 PLASTIC in A

Court Efficiency (%)

40
20}
20
s.”
1 ——
0 100 200 300 400 500 60D

tSIE/AEC

Date Acguired: C9/08B/2008
Date Modified:
LL H3 PLASTIC in A

tSIE/AEC Count Efficiency (%)

577,71 39.37

561.32 38.19

514.09 36.15

404.21 33.71

334,90 29.12 ©
284.93 26.04 ot
246.14 22.78 <
207.51 19.18 N

185.8B8 17.18



9/11/2010 1:39:49 AM

Protocolf 2

PRV NN NN

oINS I UL TR OV S I S

el

SMPL_ID

BACKGROUND

B10-042103-04
B10-043203-05
B10-04303-06
B10-04303-07
B10-04303-08
B10-04303-09
B10-04303-10
B10-04303-11
B10-04303-12
B10-04303-13
B10-04303-14
B10-04303-15
B10-04303-16
B10-04302-17
B10-043C3-18
Bl0-04303-19

- Low Level H3.lsa

Count Time
120.00
12C.00
120.00
120.00
120.00
120.00
120.00
120.00
120.00
120.00
120.00
120.00
120.00
120.00
120.00
120.00
120.00

CPMA
1.898
1.759
1.842
1.750
1.713
1.651
1.576
1.556
1.708
1.797
2.705
1.830
2.048
1.430
l1.801
2.049
1.879

DPM1
4.97
4.65
4.79
4.63
4.44
4.32
4.09
4.01
4.47
4.60
6€.99
4.75
5.23
3.69
4.85
5.30
4.89

QuantaSmart (TM) - 2.03 - Serial# 423814

t2IE
561.12
568.57
564.86
551.57
567.35
561.78
566.26
£569.233
562.23
573.13
568.75
565.52
574.95
568,848
536.44
567.62
564 .82

Eff Nucl In A
38.18
389.71
38.44
37.77
38.62
38.22
38.54
38.77
38,25
39.04
38.73
38 .49
39.17
18,73
37.11
38.64
38.44

DATE
9/9/2010
9/9/2010
9/9/2010
s/9/2010
9/9/2010
9/9/2010
9/10/2010
9/10/2010
9/10/2010
5/10/2010
5/10/2010
9/10/2010
9/10/2010
5/10/2010
9/10/2010
9/10/2010
9/10/2010

__Page # 3

User:

H3 Low Level

TIME MESSAGES

12:44:42
2:56:43
5:08:42
7:20:42
9:32:35

11:44:35

1:56:27
4:07:21
6:17:31
8:27:34
10:37:37
12:47:42
2:57:50
5:07:52
7:17:56
9:28:00
11:39:03

PM
PM
PM
PM
PM
PM

FEEYEERERRE
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Beta Liquid Scintillation Counter Log Book

Date Time ARS Sample 1.D. Batch Liquid Technician
Number Number Scintillation File Initials
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8/13/2010 8:28:53 AM QuantaSmart (TM) - 2.03 - IPA - Serialj# 423814 Page# 1

3H Efficiency

Total # pts ¢+ 5212

Valid # pts : 36

Mean ; 63.82

sSD : 0.17

Date Value Valid Pt

Jun 14, 2010 64.10
Jun 15, 2010 63.84
Jun 16, 2010 63.49
Jun 17, 2010 64.15
Jun 20, 2010 63.98
Jun 21, 2010 63.94
Jun 21, 2010 6€3.81
Jun 21, 2010 63.78
Jun 21, 2010 63.66
Jun 21, 2010 63.68
Jun 21, 2010 63.85
Jun 21, 2010 63.50
Jun 28, 2010 63.84
Jul 06, 2010 63.71
Jul 07, 2010 63.98
Jul 12, 2010 63.82
Jul 19, 2010 63.99
Jul 20, 2010 64.00
Jul 21, 2010 63.79
Jul 23, 2010 63.71
Jul 26, 2010 63.78
Jul 28, 2010 63.81
Aug 03, 2010 63.83
Aug 09, 2010 63.67
Aug 17, 2010 64.14
Aug 23, 2010 63.69
Aug 24, 2010 63.86
Aug 26, 2010 63.89
Aug 27, 2010 63.97
Aug 30, 2010 64.06
Aug 31, 2010 63.54
Aug 31, 2010 63.62
Sep 07, 2010 63.81
Sep 08, 2010 63.96
Sep 09, 2010 63.70
Sep 09, 2010 63.65

OB D4 Bd b bd D4 b4 bd Bd DY Bd BB MDD DY B B DO B DO MDD R MMM KM NN
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9/13/2010 8:28:53

IH Efficiency
Total # pts
Valid # pts
Mean

8D

s ae e

AM

QuantaSmart {(TM) - 2.03 - IPA - Serial# 423814

5212
36
€3.82
0.17

Page# 1

| 63.823

63.653 +

63.483 7

!
|

6/14/2010

L 2
Iy !
[ 1
AN |
DN . M
..... [ g g A
i . ) b | 1
| . / A
. n e _ \ b m
- T [ . = 3 - — O
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\ 1 “
\ |
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9/9/2010
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9/13/2010 8:29:02 AM QuantasSmart (TM) - 2.03 - IPA - Serial# 423814 ‘ Page# 1

3H Background

Total # pts : 5142

Valid # pts : 35

Mean : 2.13

SD : 0.19

Date Value Valid Pt

Jun 14, 2010 1.61
Jun 15, 2010 2.11
Jun 16, 2010 2.45
Jun 17, 2010 2.46
Jun 20, 2010 2.27
Jun 21, 2010 2.19
Jun 21, 2010 2.15
Jun 21, 2010 2.16
Jun 21, 2010 2.11
Jun 21, 2010 2.09
Jun 21, 2010 2.09
Jun 28, 2010 1.94
Jul 06, 2010 1.97
Jul 07, 2010 1.98
Jul 12, 2010 2.34
Jul 19, 2010 2.09
Jul 20, 2010 2.25
Jul 21, 2010 2.05
Jul 23, 2010 2.17
Jul 26, 2010 2.14
Jul 28, 2010 2.23
Aug 03, 2010 1.77
Aug 09, 2010 2.14
Aug 17, 2010 1.90
Aug 23, 2010 1.96
Aug 24, 2010 1.81
Aug 26, 2010 2.41
Aug 27, 2010 2.21
Aug 30, 2010 2.03
Aug 31, 2010 2.22
Aug 31, 2010 2.29
Sep 07, 2010 2.28
Sep 08, 2010 2.25
Sep 09, 2010 2,39
Sep 09, 2010 2.10

OB DA D Dd M D B4 B4 B BB DA DO Bd B B D4 Bd bd b DI DA OB MMM BN MM RN
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m\ﬁﬁ\mowo 8:29:02 rﬂ QuantaSmart (TM) - 2.03 - IPA - Serial# 423814

Page# 1

3H Background

Total # pts
Valid # pts

Mean
sD

s 5142

¢ 35

: 2.13

: 0.19
SD
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Printed: 5/14/2010 4:25 PM

QUALITY CONTROL PROGRAM

\RS

INTERNATIONSL

AMERICAN RADIATION SERVICES
RADIOACTIVE REFERENCE SOLUTIONS

ANNUAL ACTIVITY VERIFICATION

VERIFICATION DATE

5/13/2010:0:00| date counted

Radionuglide |

STANDARD REFERENCE #
Principal Radionuclide Half Life, Years Half Life, Days
ENTER —> | R | OR --> ’ 4. 4998E+03
1.232E+01 " 4 499BE+03

Dilution Reference Date|.

2/25/2009.8:30]

Dllution Activity

pCi per gram ===> dpm/g

Verif. Date Docay Corrected]”

. 81]|pCi per gram ===> dpmig

S:0206-V1B T :
$:0206-V2B 1 "B
S5:0206-v3B 12.01 1 LSC 4.990 C6.19 2.79
S-0206-V4B " - 11.75 1 LSC 5.010 6.17 2.78
5-0206-VEB. .2 11.45 1 LSC 5.020 6.13 2.76
Average © - 818] - 2.77)
_ Twa Sigma Uncertainty ;o 0.08f . g0z
10% Max PASS Standard Deviation percent of known concentration . 0.45% - 0.45%
Target Activity - 6.24 2.81
5% Max PASS % Diff -1.27% -1.27%
Verification Expiration Date:| May 13, 2011 |
Prepared & Counted By Jeramy Raber Date: 5/13/2010 0:00
Verified & Approved By _)U.,g,t-,r\t, M&W Date: 5/14/2010
\
QC Approval Date: 5/14/2010
)Y
D20
: ARV Rt
H-3 Verified 5/14/10
SL Expires EN-VST:YEE]
Manufactuer |NIST
Sol Matrix (H20
Ref No [NIST 4381C A -
Tech |M. Thibodeaux > a R S
Parent ID |5-0152 '@. © O INTEANATIONAL

RADIOACTIVE STANDARDS - BATON ROUGE LABORATORY

S\QABrian\1-QA_Files\New Relerence Standards 10-2005\Tritium Stds\S-0206 Verification 5-14-10.xls ARS-038
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STD ID: S-0206

INTERNATIONAL

Planning Comments

Add/Edit Secondary Stds

Create a Low Level H3 LCS solution.

Parant Solution Reference ¥

Parani Solution #

Target dpmyg {on dil. date)

6.66

Parent Principal Radicnuclide

Target Final volume mL

Appx mass g of Parent Sol'n

Appx ved Ml of Parent Sol'n

Expecied Addtion for Analysis g

Serendary Sclution #

Dilution Date (Mew Ref Date}

500

Parant Reference Dale

Parerd Cerlified Acl

“h- parent Corl ACl Uncerl 1 Bigma

Parent Sp. Grevity G/Mi

Parem Supplier

Parent Date Recvd

fareni Recaived By

Ampaule, Empty (g)

Parenl Cerl Exp Dats

Ampoule /Solutian Gross (@)

Met Wt Remaved {g)

Transfer Container, empty (g)

Parent Matrix

Ceriified dpmig At Ref Dale

Certfied dpmvg on 02/25/2008 C8:30

Contaner Alus Selution ()

Net Wt Transferred (g)

DPM Xferred gn 02/25/2009 08:30

Parant Comments

Diluent/matrix Dead HIO Farant Tech
wmDiIuP.nt Density Cont, empty (4) is_Primary
Test Mass of 5 mil of Diluent {g) 1s_LCS
Diluent Density Test - (g/mL) - ts_Trecer
Dilytion Empty Container Mass (g) 198.75 Is_Celib
Diliution Fuil Cant g (if measured) 697.31
Dilution Finel ¥elurne mi (if measured) 500

Fina Dllution Density (g/mL}

Final Ditution Measured Mass g

Corrments

Final Cilution dpm/g

Final Dil New Ref Date/Time
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-+ INTERNATIONAL

Report Compilation Checklist

ARS SDG: 10-01880  gjignt Name: LANL Sample Matrix: AQ
LEVEL 1 COMPONENTS 1st Reviewer
1) Cover Page Complete and Accurate (see ARS-059)7 Y No NA
2) Technical Review Checklist(s) Complete and Accurate? }és No  N/A
3) Case Narrative Complete and Accurate (see ARS-059)? Y No NA
4) Form 1s Present for all Samples and Tests? ){S No  N/A
5) Client Specific Components are Present and Complete? ¥ No NA
LEVEL 2 COMPONENTS 1st Reviewer
6) Batch Quality Control Report is Present and Accurate? )‘{s No N/A
7) DQO Report is Present and Accurate? ¥ No N
8} Client Specific Batch QC Components are Present and Complete? }{s No  N/A
LEVEL 3 COMPONENTS 1st Reviewer
9) Efficiencies are Present? ¥s No NA
10) Calibrations are Present? ¥s No NA
11} Backgrounds are Present? ¥  No  NA
12) Spectrum Analysis is Present? ¥s  No  NA
13) Spectral Plots are Present? s No NA
14) Plateaus are Present? ¥s No NA
15) Control Charts are Present? s No  NA
16) Other; Yes No NX
LEVEL 4 COMPONENTS 1st Reviewer
17) Preparation Raw Data Present, Signed and Complete? Yés No NA
18) Instrument Raw Data Present and Complete? ¥es  No N
19) Calibration Certificates Present? ¥s No N
20) Copies of Log Book Pages Present? ¥es No NA
21) Sample Receiving Documentation Present? )és No N/A
22) LIMS Reports Present? ¥s No NA
23) Applicable Correspondence Present? ¥s  No NA
24) Other: Yes No NX
Sowng et 111240 o) lI-19~c0
Report Genorator Signature Date Managemeﬁtheview Signature Date
ARS-059

Bé/6r¥8009




A

LSC

RS

é(‘ Technical Review Checklist
_ INTERNATIONAL
I
ARS SDG ARS51-10-01880
Sample Matrix: AQ Aliquot (Circle One): Dry  As Rafeived  Filtered  Other:
Required QC Samples (Mark all that apply): Bafk L@ LGED sampDup MS MSD
ARS A. Batch ID(s): Batch A: ARS51-BL0-04304  Batch B: N/A Batch C: N/A
Test Method(s): LSC-A-022 N/A N/A

A, RADIOCHEMICAL PREPARATION REVIEW

Chemist Review Verifier Review
1} 100% of Manual Transcrlptlons Verlf ed? B~ No N e No N
2) 100% of Manual Calculations Verified? Yes No MNAT | Yes No A
3} Blank Compeosition/Configuration Matches Calibration? ¥ee~ No NA Yo No NA
4) Deviations from procedure are documented and verified? Yes No MNE™ | Yss No MNd
5} Appropriate Cocktail Selected? Yo~ No N Y6, No N/A

6) Sample Prep Anomaly? [MNo

_.] Yes (See Tech Not NCR # (If initiated):
{ C oe/sa} (/Ilrlll )

OMM'D Y—»alw\ W\ - 30\0

_/bhemlst Slghature

11000 (/21

Verifier Review Sl'gnature Date

B. ANALYSIS REVIEW

3 = Analyst Review QA Officer Revilew
1) Calibrations Valid and Current? Yes”  No NA Y4s No MNA
2) Backgrounds Valid and Current? Yo No NA YFs No NiA
3) Source Checks Completed and Acceptable? ¥ar~ No  N/A ¥Yes  No NA
U-1q-ro
QA Officer Sigﬂ)tﬁre Date

Analyst Review Technicial Review

4) Background Checks Complete and Acceptable?

ver” No NA Yes No NA
5) 100% of Manually Entered Parameters Verified Accurate? Yer” No NA No NA
6) Appropriate QC samples initiated at required frequency? Yes~ No NA Yes\ fo NA
6) Test/Sample Specific Parameters (See ARS-059 for details) %?
g Analysis Parameters Checked and Correct
8} and Peak Shapes are Acceptable? Yes” No N Yes NN@X
. L
|b) Spectra show no Evidence of Interferences? Yoo  No NiA Yes No N.)\;%
) ‘“
c) Sample Quench for Alt Samples within Range of Quench Curve? Ye/ No NiA Yes No NA
7) Analysis Anomaly? ‘B/No (] Yes (See Comments)  NCR # (if initiated):
Qfmb "m ({-17-2010 NW
/ Analyst Slgriature Date Technicial Reviewer Signature Date

AREeDE9 Page 1 of 2



y. % o Batch A: ARS1-B10-04304
a\ Lsc

- INTERNATIONAL Technical Review Checklist

C. BATCH QC VALIDATION

e Lo E e o R o Proj. Mgr. Review QA Officer Review
1) Activity + 3xCSU a Negative Number? | oves @ na | ves T wm
2) RDL Criteria are Met? 2 N NA Yés No NA
3) Method Blank Criterion Met? No NIA vds  MNo NIA
4) LCS/LCD Criteria Met? fed No NA Yds No NiA
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? fe9 No N Ygs  No N
6) MS/MSD Criteria Met? | ovee om0 e | v Mo pA
7) Batch QC Anomaly? [ No L] Yes {See Tech Notes)  NCR # {If initiated):

&u/m/u(“&hw 11910 ﬂ)ﬁf’i lI-49-w0
PrBTect Manage\rr.‘.‘;ignature Date QA OFHicer Signature Date

GENERAL COMMENTS

ARDDES Page 2 0f 2



ARS

- INTERNATIONAL

LSC ,
Technical Review Chec

klist

ARS SDG ARS1-10-01880

Sample Matrix: AQ

ARS A. Batch ID(s):
Test Method(s):

Batch A:

Required QC Samples (Mark all that apply):

ARS1-B10-04303
LSC-A-021

Blank

Batch B:

LCS

Aliquot (Circle One) : Dry  As Received  Filtered

LCSD Sample Dup MS

N/A
N/A

Batch C:

Other;

MSD

N/A
N/A

A. RADIOCHEMICAL PREPARATION REVIEW

Chemist Review

Verifier Review

1) 100% of Manual Transcriptions Verified?

Ygs— No N/A Yo No NA
2) 100% of Manual Calculations Verified? Yes No N | Yes No r{é\
3) Blank Compositien/Configuration Matches Calibration? Yes No N#~ | Yes No N&
4) Deviations from procedure are documented and verified? Yes No N~ | Yes No M
5) Appropriate Cocktail Selected? Yes~~ No N/A M5 No  NiA

6) Sample Prep Anomaly?

/ Chemist Signa‘ture

Date

M No [ Yes (See Tech Notes7 NCR#(If? itiated):
(-).,MFD-M'\ q"’q’u'O

o §-7-70

Verifier Review Sig‘ﬁature

Date

B. ANALYSIS REVIEW

Analyst Review

QA Officer Review

1) Calibrations Valid and Current?

Yee” No NA

v No N
YEs

QA Ofﬁ_cer\ﬂ@nature

2) Backgrounds Valid and Current? Yo No  NA No MNA
3) Source Checks Completed and Acceptable? Yex™ No NiA s No N
M h-19-0
Date

Analyst Review

Technicial Review

4) Background Checks Complete and Acceptable?

Yo~ No  NiA ves No N/A
5) 100% of Manually Entered Parameters Verified Accurate? Yes~ No NIA Ybﬂ,) No  NiA
6) Appropriate QC samples initiated at required frequency? Yes  No Né&™ | Yes o NA

Analysis Parameters Checked and Correct

6) Test/Sample Specific Parameters (See ARS-059 for details)

a) and Peak Shapes are Acceptable? No  NiA
b) Spectra show no Evidence of Interferences? vee” No  N/A Yes  No Yo
‘) Sample Quench for All Samples within Range of Quench Curve? Y'e( No N/A Yes No N!A\.
7) Analysis Anomaly? E{No L1 Yes {See Comments) NCR # (If initiated):
To. Tead 9-13- o0 ML
nalyst Signatllre Date Technicial Reviewer Signature Date

L4

ABSHES
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d“ R S s | Batch A:

- INTERNATIONAL Technical Review Checklist

ARS1-B10-04303

C. BATCH QC VALIDATION
| ——

P Lol ; Proj. Mgr. Review QA Officer Review
1) Activity + 3xCSU a Negative Number? Yes No NA Yes No
2) RDL Criteria are Met? Yas No MNA Yes No N
3) Method Blank Criterion Met? Yes No NA Yas  No N
4} LCS/LCD Criteria Mat? 1 Yes No MNA Yes No NJA
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? “f Yes No NA Yes  No  NJA
6) MS/MSD Criteria Met? | Yes No MA Yes No NJA
7) Batch QC Anomaly? I No [ Yes (See Tech Notes)  NGR # (If initiated): '

W -4 -0 Qbﬁ;-ﬂ H-~18 -0
Project Manager Signature Date QA Officer SHinkiture Date
GENERAL COMMENTS
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American Radiation Services
Baton Rouge Laboratory

DQO Report for SDG Printed: B/26/2010 4:48 PM
Pagelof 1l

ARS1-10-01880

Analysis Code | Group lsotope ProcedureMo: ROL LCS_LL|LCS_ULMS_LL MS_UL; RadY_LL RadY_AL GravY_LL, GravY_| ER; RFD DifttanReq RoughPrepReq BlankCarmecilonMDa | BlankComectionAll , GountTimeRag | AliquotRequired
T St e B At B - o Sabnioh] L i i piit e Wk .

LSC-A-021 STC H-3 ARS054 DOCE+O0 75 125 (0] 140 30 110 40 110 100 25  FALSE FALSE FALSE FALSE

LSC-AD22 STC  Enriched H-3 U ARS-054  OQOCE+00 75 125 €0 140 30 110 40 110 100 25  FALSE FALSE FALSE FALSE
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ARS International Printed: 8/26/2010 3:43 PM
Baton Rouge Laboratory Page 1 of 1

SDG Report - Samples and Containers
SDG Specific Data

B Ars1-10-01880 TAT Days ] T Environmental
Sample Count o : Rpt Level . 4 anm LTl 8/26/2010 B coC _.,_:.._.59. 10-4334C
Los Alamos National Laboratory | Client Deadline Tl Feloh L] Zlilpllly 63641-001-10
- 114 " Internal beadline BCTEETE U LY IRV WEPRL 15BW100
:.?o I 2:3umq E PN-00094 Co _..m ..U.m.mn:.lm 9/21/2010 B .uo,_u. ,nmzoz

Comments

Samples and Contalners () Checked In Thus Far
ClientID  Matrix SampleStartDate SampleEndDate : Arch

Buckmani-10-24995| AQ | 08/24/10 12:00 PM 08/24/10 12:00 PM I

_storage

1000.00
0B/24/10 12:00 PM

08/24/10 12:00 PM

1000.00
08/24/10 12:00 PM

1000.00
08/24/10 12:00 PM

68680 1 1000.00 . 70 17 N N/A
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ARS International
Baton Rouge Laboratory

Printed: 8/26/2010 3:43 PM
* Page 1 of 1

SDG Report - Analysis Assignments

ARS51-10-01880

Sample Count

Los Alamos National Laboratory

Analysis Count

y _Hjé
LSC-A-021

Samples Count Totals per Analysis

Ana

ription

Low Level Tritlum Screen In (Aqueous)

Frachion

Analyses Assignad Per Fraction

An

LSC-A-021

o0 X
LSC-A-022 Low Level Tritium by Enrichment Process In (Agueous [AQ]) 001 LSC-A-022 X
002 LSC-A-021 X
o002 LSC-A-022 X
Q03 LSC-A-021 X
003 L5C-A-022 X
004 LSC-A-021 X
004 LSC-A-022 X

63 of 65




ARS FILE TRACKING SHEET
SDG: ARS1-10-01880

Task Date / Time Initials
Date & Time Samples Received 8-26-10 10:48 W§
ICOC Initiated / Storage Location: LL3H 8-26-1015:43 W
Technical Checks Performed gﬂ/ M ——

1

Report Written / EDD Generated: / |

Date/Time Initials U149 -1o [ lq:gqf S

Quality Assurance Checks Performed on Report © QE

Management Check Performed on Report N e

Preliminary Report Sent

Report E-mailed

Report Faxed

Report Reviewed

Report Mailed

Invoice Completed Invoice #:

Report Imaged

SPECIAL REQUIREMENTS

Requifement Yes

3 Hour Rush

24 Hour Rush

48 Hour Rush

NS F

Special Invoicing **™* Mgmt. Approval:

NOTES:

ARS-062
04/23/2010

O O OJ




cOMPANY NAME: L AT

. )

sne:\a(b\"|o"0n@/b/o

External and Internal Surveys

SHIPPING CONTAINER Exposure . Calibration Due :
Good Condition [¥es (o Rate Meter: a2y, ZHM T ¥\ Senial No.: IN4~L VL2t saw U=/ G-
Radioactive Clyes  [MB Count Rate 194559 caibration D ,
UN2910 Clves Lo Meter O YIS Serial No.: YiAj-4FL2k4 P -t
Sec. Seals Lhres [ 7y ¥ -2kt ,
Seals Intact [v¥es [ 1N [hya sa Wiz Expasirs Rae o
ckground Exposure Rate - Contzinars Extamal
Air Bil A " 2 (WRI) VS o c?lg\ pR/r
Bl i N
COC PRESENT WITH SAMFLES :
coc Yes |:| o Max. Rernovable Count Rate on
. " Shipping Containars Externals 7 (N
SAMPLE CONTAINER(S) P Background Count Rate (cpm) (-" {Plus Skgd) U cpm
Good Condition [#%es  [no ax. Removabla Gount Rate an o
Sec. Seals N T F::fsp Ty e .f? v cpm
Seal Intact [¥es [Ino [ IN/A
Marked Radioactive [ves  Rlbe—
# Samples Rev "l .
Matrix [AF  /AG). BI . FE, LT, S, SO, UR, VG] Acceptance Limits
pH s 2 is Acceptable <600"%h,  <100%™/,.2
Sample Label/Comments/Notes pH Orig ! pH Final Pn::;::e hoia Welgita)voumem) | PRI cpm
Bugkomeni-{o-adiit foee V% | (6
Eekmen Clo-1C - 294G T foco \\6 L9
6\2&&’\"\&4’\0&};' VO flq(l‘iﬁz (coY \q— TD
i . '
Bockovin \;%' 24994 icot \ T o
N 2 ol
Surveyors' | - . _
Name: W } Date/Time Surveyed: iv.osL ‘C’ 2o - 1O
Yy

S:\Procedures_Controlied\Controlled Forme\ARS-062 Sample Receipt Inspection Form
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