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Hard Copy Required

Wednesday, March 16, 2011

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: 3/16/2011
TURNAROUND/REPORT DUE: 4/15/2011
TURNAROUND REQ'D: 30 Days

RAD SCREENING: Not Required
LAB REQUEST COMMENTS:

LANL ER SMO CONTACT:
Signature:

Page 1 of 1

REQUEST NUMBER: 11-1637

These Samples are on:

LANL Request Number:11-1637

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

= M{bu / /__)

/ ~ .
PRIORITY METHOD CODE CNTNR SAMPLE ID SAMPLE DATE SAMPLED SPECIAL
MATRIX INSTRUCTIONS
Generic:Low_Level_Tritium 1 Buckman1-11-5682 WG 31472011
1 Buckman06-11-5683 WG 31472011
1 Buckman(08-11-5684 WG 371412011

Final Page of REQUEST NUMBER 11-1637
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Hard Copy Required Page 1 of?

Wednesday, March 16, 2011 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 11-1637
LOS ALAMOS REQUEST NUMBER: 11-1637
NATIONAL LABORATORY
ATTN: Danny Coleman TURNAROUND/REPORT DUE: 4/15/2011

American Radiation Services - Primary TURNAROUND REQ'D: 30

1726 Wooddale Court

Baton Rouge, LA 70806

LAB REQUEST COMMENTS: ot i
SAMPLE ID CTNR CTNRDESC ORDER PRESERV MATRI%: /o :
Buckman1-11-5682 1 POLY WSP.LL-H-3 None we .
Buckman(06-11-5683 1 POLY WSP-LL-H-3 None WG
Buckman08-11-5684 1 POLY WSP-LL-H-3 None WG
Relinquished By: Date Time Received By: Date Time

)

Signature Signature

3 /f‘I /‘{;{-‘ QD/\“P&A At 7)"11"” ! ]O( Oq i

Signatlre o
Signature - Signature
Received for DISPOSAL By: Date Time Remarks:
Signature

40f72
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2609 North River Road e Port Allen, Louisiana 70767
1(800) 4014277 o Fax (225) 381-2996

INTERNATIONAL

June 24, 2011

LLANL

Keith Greene

PO Box 1663 MS M992
Los Alamos, NM 87545

Request Number: 11-1637

LANL Sample ID: Buckman1-11-5682; Buckman06-11-5683; Buckman(08-11-5684,

Dear Mr. Greene;

On March 17, 2011, ARS International received three (3) water samples to be analyzed for Low Level Tritium.

The samples underwent enrichment and were 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,

'/DU\ fg&f\b‘ WL‘“&Q”‘\

Laboratory Management
ARS [nternational

6 of 72



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

INTERNATIONAL

COVER PAGE

PROJECT SAMPLE IDENTIFICATION
CROSS-REFERENCE

TO ARS SAMPLE LABORATORY IDs
Subcontract (LANL Agreement Number) 63641-001-10

Request PRO JEI(J?[}FI\SI;IAMPLE American Radiation Services
Number ID NUMBER SAMPLE ID NUMBER(S)
11-1637 Buckman1-11-5682 ARS1-11-00547-001
11-1637 Buckman06-11-5683 ARS1-11-00547-002
11-1637 Buckman08-11-5684 ARS1-11-00547-003
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."

%b" ) 9 3 “ R \ . Laboratory Management, ARS International (0 ,3 L{,l (
Signatike Title Date
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INTERNATIONAL

ARS Sample Delivery Group:
Client Sample 1ID:

2609 North River Road, Port Allen, Louisiana 70767

ARS1-11-00547

Buckman1-11-5682

1 (800) 401-4277

Sample Collection Date: 03/14/11
Sample Matrix: Aqueous
- Ana(%l’;y' X Ana!ysls qAnaIysu, ...... o —— - 'A'nalysisw’ —
. Description : Results Error +/- 1§ MDC oLc Units
Enriched H-3 0.930 0.260 0.680 0.330 TU

FAX (225) 381-2996

Request or PO Number: 11-1637
ARS Sample 1ID: ARS1-11-00547-001
Date Received: 03/17/11
Report Date: 06/24/11
Analysis Analysuls‘ R Anal;;»; 77777 B m‘frrarcre}/rth'em
Test Method Date/Time Technician Recovery
ARS-040 06/21/1123:51 - R Y

NOTES: Project Cost Code WEPR1158W100

Project Manager Review

Notes: American Radiation Services, Inc. assumes no fiability for the use or interpretation of any analytical results provided other than the cost of the anaiysis itself. Reproduction of this report in
jass than fuli requires the written consent of the American Radiation Services, Inc.

LELAP Certificate# 01949

NELAP Certificate # EB7558

90of 72



2609 North River Read, Port Allen, Louisiana 70767
1 (800) 401-4277 FAX (225) 381-299¢6

INTERNATIONAL

ARS Sample Delivery Group: ARS1-11-00547 Request or PO Number: 11-1637
Client Sample ID: Buckman06-11-5683 ARS Sample ID: ARS1-11-00547-002
Sample Collection Date: 03/14/11 Date Received: 03/17/11
Sample Matrix: Agueous Report Date: 06/24/11
Canaiysis . amalysis | Amahsis Moe [ Canalysis Analysis T mnalysis 0 Analysis | Tracer/Chem
o Description ¢ Results CErrort/-1s . Units ; Test Methiad DatefTime  © Techaician Recovery
Enriched H-3 1120 0.310 06/22/11 03:04 . R N NA

'NOTES: Project Cost Code WEPR1158W 100

Y m,

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

LELAP Certificate# 01949 NELAP Certificate # ES7558

10 of 72



INTERNATIONAL

ARS Sample Delivery Group:

Client Sample ID:

2609 North River Road, Port Allen, Louisiana 70767

1 {800) 401-4277

ARS1-11-00547
Buckman(8-11-5684

FAX (225) 381-2996

Request or PO Number:

ARS Sample ID:

11-1637

ARS1-11-00547-003

:
i

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 Rull requires the written consent of the American Radiation Services, Inc,

LELAP Certificate# 01949

NELAP Certificate # EB87558

11 0f 72

Sample Collection Date: 03/14/11 Date Received: 03/17/11
Sample Matrix: Aqueous Report Date: 06/24/11
T Avawysis . Analysis Analysis MDC : oLe Analysis Analysis Analysis analysis | TraceriChem |
... Pescription . L Erer /-1 o Mnits L JestMethod ... .. Date/Time Technician . Recovery
Enriched H-3 0.250 0.810 0.390 Ty ARS-040 . 06/22/11 06:16 ) JR NA



ARS

2609 North River Road, Port Allen, Louisiana 70767

INTERNATIONAL

QC Results Report

Laboratory Control Sample Evaluation

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

Sample Delivery Group: ARS1-11-00547
Date Received: 3/17/2011

s
Analysis QC Analysis Expected Report Analysis Analy Analys) Parcent
Batch Type Analyte Results csu 1 (1s) MDC Value Qual Units Test Method Date/Time Technician | Recovery (%) AC;?:;:CG
ARS1-B11-01170 Lcs H3 7,110 1.120 0.710 8.128 T ARS-040 6/21/11 14:19 JR 87 75%~-125%
Blank Evaluation
Analysis QcC Analysis Expected Report Analysis Analysis Analysis
Batch Type Analyte Resuits C8UL (s} MDC Value Qual Units Test Method Date/Time Technician
| ARS1-B11-01170 MBL H3 -0.620 0,200 0.640 NA U TU ARS-040 6/21/11 20:40 R
Sample RER Duplicate Evaluation
RER
Analysis QC Analysis Analysis Analysis ysi: Analysi
Batch Type Description Result 1 €5u1 (19} Result 2 €5U2 (1) | Qual Units Test Method Date/Time Technician RER Acct:[:‘t;;\ceﬂ
ARS1-811-01170 | LCSD H3 7,110 1.120 8.380 1.310 TU ARS-040 6/21/11 17:29 IR 0.52 <1
Sample DER Duplicate Evaluation
DER
Analysis QC Analysis Analysis Analysis Analysis Analysis
Batch Yype | Description | ReFultl | CSUL(1s) | Result2 | CSU2(1s) | Qual| ™, L0 Test Method Date/Time Technician DER AcceptanceR
ange
ARS51-811-01170 | LCSD H3 7.110 1.120 8.380 1.31¢ TU ARS-040 6/21711 17:29 R 1.47 «3

Project Manager Review

Notes: Ametican Radiation Services, Inc, assumes no Hability for the use or interpretation of any analytical results provided other than the
<ost of the analysis itself. Reproduction of this repart in less than full requires the written censent of ARS International.

LELAP Certificate# 01949

NELAP Certificate # E87558

12 0of 72



Expected Value Calculations

ARS Batch Number: ARS1-B10

LCS CALCULATED
EXPECTED VALUE

LCSD CALCULATED
EXPECTED VALUE

LANL
- 01170
-
26.179
Range 20943 - 31414
26.162

Range 20930 - 31.395

1S
£.118

®.\22

13 0f 72
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QC Evaluation
EPA Method: ARS-040
Batch ID: ARS1-B11-01170
SDG's: ARS1-11-00547; 548; 549; 601; 602

LCS 22.8900 CSU (2s) 7.0400
LCSD 27,0100 CSU-D (2s) 8.2800
DER = abs(LSC-LSCD) = <3

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

DER 4.12 = 0.758168 <3
54341513
%RPD=  ABS(LCS-LSCD) *100= < 25%
(LCS+LCSD)Z
%RPD 412 *100 = 16.51303 < 25%
24.95

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

RER= abs({LCS-LCSD)) = <1 <--LANL Requirement
{CSUYHCSD) at 2 sigma
RER = 412 0.268929504 <t
15.3200

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 = -2
Th-228 CsuU= 1.25
Th-230 Is ACT<1.65*CSU? #
Th-232
H3 -2 1.25 2.07
Ra-226 '
Ra-228
Total U
Pb-210
Po-209
Sr-90
TC-99
NI-63

150f 72



ARS Tritium Enrichment Calculations

N
Enrichment Factor Bkg Quench Curve N~
Curve coeff. - Power coeff. . Polynomial lambda 1.3863E-04 ACF (def. = 1) 9 “6
y=a*x*b y = ax*3+bxA2+cx+d
. ©
Procedures ARS-040, ARS-060 a 8.978E-01 a -2 319E-06 Syserror 0.15 Reporting Units TU -
ARS File ID Number ARS1-11-00547,548;549;601;602 b -8.611E-01 b 2.724E-03 Coverage Factor 1 UCF 7.151
ARS Batch ID Number ARS1-B11-01170 [ c ~1.080E+00 Aliquot must be entered in litersll
d 1.383E+02
Enter Total Totai
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 Sampie Eff Rep. reference Start Date of Duration Duration Correcton  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) {mmin} toTo  Activity Conc. Uncertainty Uncertainty Uncertainty Detectable Conc.  Conc. Units
. . B tent tent .
Sample ID Vi mi Ve m; A\ X Y Ry Rp tsE  EF  Aliguot units T, T. (o (mng°F AC cu 1sCU  1sCSU MDC DLC  Units
B811-01170-01 504.33 2.00 11.92 2.06 9.86 0.02 39.40 [} 1.41 485.51 0.3009 0.00800 L 2/25/2009 6/21/2011 180 180  0.88933 7.1 0.33 0.33 1.12 0.71 0.34 TU
B811-01170-02 504.65 2.00 13.03 2.06 10.97 0.02 35.59 6 1.41 49259 03022 000800 L 2/25/2009 6/21/2011 180 180  0.88933 838 037 037 1.31 078 0.38 TU
B811-01170-03 506.24 200 12.35 2.06 10.29 0.02 37.96 1 1.41 51356 03058 000800 L 6/21/2011 6/21/2011 180 180  0.99999 -062 0.17. 0.17 020 0.64 031 T
811-01170-04 506.02 2.02 1163 208 9.55 002 40.77 2 1.41 406.43 02720 000804 L 3/14/2011 6/21/2011 180 180 0.98636 093 0.22 0.22 026 0868 0.33 TU
B811-01170-05 503.20 2.01 13.71 207 11.64 0.02 33.52 2 1.41 41046 02740 0.00807 L 3/14/2011 6/22/2011 180 180  0.98622 1.12 026 0.26 0.31 0.82 0.39 TU
B11-01170-06 505.38 2.00 13.63 206 11.57 0.02 33.86 1 141 41121 02744 000803 L 3/14/2011 6/22/2011 180 180 0.98622 -0.78 0.22 022 025 081 039 TU
B811-01170-07 504.43 203 11.13 209 9.04 0.02 42.85 1 1.41 40205 02699 000800 L 3/11/2011 6/22/2011 180 180 0.98581 -0.63 0.18 0.18 0.20 0.66 0.32 TU
B11-01170-08 516.63 1.99 12.43 205 10.38 0.02 38.38 3 1.41 40370 02707 000757 L 3/11/2011 6/22/2011 180 180 0.98581 2.86 0.28 0.28 051 0.77 0.37 TU
B11-01170-09 511.23 2.00 12.16 2086 10.10 0.02 39.01 4 141 41077 02742 000800 L 3/11/2011 6/22/2011 180 180  0.98581 4.29 029 0.29 0.70 0.71 0.34 TU
B11-01170-10 509.67 201 11.75 207 968 0.02 40.52 1 1.41 41242 02750 000800 L  3/9/2011 6/22/2011 180 180  0.98554 -0.68 0.18 0.18 0.21 068 0.33 TU
B11-01170-11 511.88 1.99 11.49 2.05 9.44 002 4168 1 141 41095 02743 0.00800 L  3/9/2011 6/22/2011 180 180 0.98554 -0.64 0.18 0.18 0.20 0.66 0.32 TU
B11-01170-12 504.59 1.99 10.63 2.05 8.58 0.02 45.06 1 1.41 307.62 0.2155 0.00820 L 3/11/2011 6/23/2011 180 180 0.98568 -0.74 0.21 0.21 023 0.76 037 TU
B811-01170-13 508.51 2.00 11.07 2.06 9.01 0.02 43.31 2 1.41 42258 02800 000800 L 3/10/2011 6/23/2011 180 180 0.98554 0.86 0.20 0.20 0.24 062 0.30 TU
B11-01170-14 507.87 2.02 11.43 2.08 9.35 0.02 4175 1 1.41 41581 02766 0.0080C L  3/9/2011 6/23/2011 180 180 09854 063 0.18 0.18 0.20 0.66 032 TU
B11-01170-17 498.51 2.00 10.47 206 8.41 0.02 45.40 1 1.41 41425 02759 000800 L  3/9/2011 6/23/2011 180 180  0.9854 -058 0186 0.16 0.19 0861 0.29 TU
B811-01170-18 501.98 200 11.43 2086 9.37 0.02 4120 1 141 42234 02799 000800 L 3/18/2011 6/23/2011 180 180 0.98663 -0.63 0.18 0.18 0.20 0.66 0.32 TJU
B811-01170-19 503.31 2.01 11.35 2.07 9.28 0.02 41.69 1 141 41898 02782 0.00800 L 3/16/2011 6/23/2011 180 180  0.98636 -0.63 0.18 0.18 0.20 065 031 TU
B811-01170-20 504.40 1.99 11.82 2.05 9.77 0.02 39.76 1 141 41460 02761 000800 L 3/16/2011 6/23/2011 180 180 0.98636 -0.67 0.19 0.19 0.21 0.69 033 TU
B11-01170-21 508.41 2.01 10.35 207 8.28 0.02 46.97 1 141 41126 02744 000800 L 3/17/2011 &/23/2011 180 180  0.9865 -0.57 0.16 0.16 0.18 0.59 0.28 TU
B811-01170-22 502.58 200 10.51 206 8.45 0.02 45.55 1 141 41208 02748 000800 L 3/18/2011 6/24/2011 180 180  0.9865 -0.58 0.16 0.16 0.19 0.60 029 TU
B811-01170-23 487.79 1.99 10.56 2.05 851 0.02 43.96 1 1.41 41169 02746 000800 L 3/17/2011 6/24/2011 180 180 0.98636 -C.61 0.17 0.17 0.19 063 0.30 T

TAARS TRAX Reponts\Caicuiations\i2011\ARS1-811-01170\Copy of TritiumLowlevei-Enriched-Revs

Prirted: 6/24/2011 12 45 PM

RH-3_Enrichment)_V2 xis



ARS Tritium Enrichment Calculations

Enrighment Factor Bkg Quench Curve

Gurve coefl. -Power | coeff. - Polynomial fambda  1.3863L-04 ACF {def, = 1} 1 N

y=a"x*h ¥ = ax 3+ bxr24onsd N~

u—

Procedures ARS-040 , ARS-060 a 8.978E-01 a 231908 Syserror 015 Reporting Units  pCi ,S

ARS File ID Number ARB1-11-00547,548:549;601;602 b -8 611801 3 2 724E-03 Coverage Factor 1 Ucr 222 —

ARS Batch ID Number ARS1-811-01170 < [ -1.080€400
g 1383E+02
Entor Tolal Total
Final mass Final Mass afig. in Sample Bkg
alectrolyzed Mass Llectrolyzed Average Detector final Activity Count Count Decay Standard Combined Decision

Initial Mass Mass Ne202 samplew/  equivalent  sample (g Volume Enrichment Sample EH Rep. reference StartDate of OCuration Duration Correction  Sample Counting Counting Standard Minimum Level Reporting

sample (g} added{y)  NaOH {g) NaQH {g)  pureH20}  factor Factor CPM  BkgCPM QP (decimal} Aliquot Units date Count (rnin) {min) toTo  Activity Conc. Uncertainty  Uncertainty  Uncertainty Detectable Conc,  Canc. Units
« " tent tent .

Sample IO Vi mi Vr m; Vs X Y R, R, E Ef  Aliquot Units T, T oy (ot OF AC; cu 1sCU  1sCSU MDC DLC  Units
811-01170-01 504.33 2.00 11.92 2.06 9.86 Q.02 39.40 6 141 48551 0.3009 000800 L 2/26/2009 6/21/2011 180 180 0.88833 22,89 1.06 1.08 359 228 1.10 pCil.
811-01170-02 504.65 2.00 13.03 206 10.97 0.02 35.59 ] 1.41 49259 03022 000800 L 2252009 6/21/2011 180 180 0.88933 27.01 1.19 1.19 4.22 252 1.21 pCill
B11-01170-03 506.24 2.00 1235 2.08 10.29 Q.02 37.96 1 141 51356 03058 0.00800 L 6212011 6/21/2011 180 180 0.99999 ~2.00 0.56 0.56 064 207 1.00 pCilL
B11-01170-04 506.02 202 11.63 208 9.55 0.02 40.77 2 141 40843 02720 000804 L 341472011 6/21/2011 180 180 0.98636 3.01 0.71 0.71 084 218 1.06 pGiiL
B811-01170-05 503.20 2.01 13.71 207 11.64 002 33.52 2 141 410468 02740 0.00807 L 3142011 62272011 180 180 0.88622 362 085 0.85 101 2.83 1.27 pCifll
B11-01170-08 505.38 200 13863 208 1157 0.02 33.86 1 141 41121 02744 000803 L 31472011 &/22/2011 180 180 0.98622 -2.53 071 071 0.80 282 126 pCiill.
B11-01170-07 504,43 203 11.13 209 4.04 0.02 42.85 1 141 40205 02699 0.00800 L 3112011 &/22/2011 180 180 0.98581 -2.04 057 0.57 065 21 1.02 pCiL
B11-01170-08 518.63 1.98 12.43 205 10.38 0.02 38.38 3 141 40370 02707 000757 L 312011 6222011 180 180 0.98581 8.22 091 091 166 248 120 pCiL
B11.01170-09 511.23 2.00 12,18 208 10.10 0.02 38.01 4 141 41077 02742 Q00800 L 3112011 6/2272011 180 180 0.98581 13.81 0.83 083 2.27 228 110 pCill
B811-01170-10 509.67 201 11.75 207 368 0.02 40.62 1 141 41242 02750 000800 L 3592011 &/22/2011 180 180 0.98554 212 0.59 0.59 0.87 2.19 1.06 pCiL
B811-01170-11 51188 189 11.48 205 944 0.02 4168 4 141 41085 02743 000800 L 3:920711  6/22/2011 180 180 0.98554 -2.08 0.58 0.58 066 214 1.03 pCiiL
811-01170-12 504.59 1.99 1063 2.05 858 002 45.08 1 141 30782 02155 000820 L 3192011 8232011 180 180 0.98568 -2.37 0.66 0.66 075 2.45 118 pCirL
B11-01170-13 508.51 200 11.07 2086 8.01 0.02 43.31 2 141 42258 0.2800 (.00800 L 3/10/2011 6/23/2011 180 180 0.98554 277 Q.65 065 077 201 0487 pCill
B11-01170-14 507.87 2.02 11.43 208 935 0.02 4175 1 141 41581 02766 000800 L  3/92011 6/232011 180 180 0.9854 -2.04 0.57 057 065 211 1.02 pCill
B11-01170-17 498.81 2.00 10.47 208 841 0.02 45.40 1 141 41425 02758 000800 L 3/9/2011 /232011 180 180  0.9854 -1.88 0.53 0.53 0.60 1.95 0.94 pCifL
811-01170-18 501.98 200 11.43 2,06 8.37 0.02 41.20 1 141 42234 02799 000800 L 3/18/2011 6/23/2011 180 180  0.88663 ~2.04 0.57 0.57 0.65 2.11 1.02 pCill.
B11-01170-19 503.31 2.0 11.35 207 9.28 0.02 4169 1 141 41898 0.2782 0.00800 L 3/16/2011 6/23/2011 180 180 0.98636 -2.03 Q.57 057 0.65 210 101 pCitt
B811-01170-20 504.40 1.99 11.82 2.05 9.77 0.02 39.76 1 141 41480 0.2761 0.00800 L  3/16/2011 6/23/2011 180 180 0.98636 -2.15 0.60 060 .68 222 107 pCiL
811-01170-21 508.41 2.01 10.35 207 8.28 0.02 48,97 1 141 41126 02744 0.00800 L 3/17/2011 6r23/2011 180 180 09885 -1.83 0.51 0.51 0.58 1.89 0.91 pCill
B11-01170-22 502.58 2.00 10.51 208 8.45 0.02 4555 1 141 41208 0.2748 0.00800 L 3182011 6/24/2011 180 180 0.9865 -1.88 053 0.53 080 185 094 pCilL
B11-01170-23 487.79 149 10.56 205 851 0.02 43.96 1 141 41168 02746 000800 L 317/2011 6/24/2011 180 180 0.98838 ~1.95 055 085 ag2 202 0.97 pCiL

THARS TRAX Reports\Caiculations 201 1ARS1-B11-01170Capy of Tritumlowlevel-Enriched-Revh

Printed. 6/24/2011 12 45 PM

H-3_Enrichmentt V2.5



ARS Tritium Enrichment Calculations

Enrichment Factor

Bkg Quench Curve

Curve coeff. - Power | coeff. . Polynomial lambda 1.3863E-04 ACF (def. =1} 1 N

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  pCi ©

ARS File ID Number ARS1-11-00547,548;549,601;602 b -9.611E-01 b 2724E-03 Coverage Factor 1.96 UCF 222 —

ARS Batch ID Number ARS1-B11-01170 c c +1.080E+00
d 1.383E+402
Enter Total Totai
Final mass Finaf Mass aliq. in Sample Bkg
electrolyzed Mass Electrolyzed Average Detector final Activity Count Count Decay Standard Combined Decision

tnitial 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

sampie (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
A . . tent tecnt 5

Sample ID V; mi Ve m; Vi X Y Rs R, tsE  Eff  Alquot nits T, T. min) oy °F AC; CU  1.96sCU 1.96s CSU MDC DLC  Units
B11-01170-01 504.33 2.00 11.92 2.06 9.86 0.02 39.40 6 141 48551 03008 0.00800 L 2/25/2009 6/21/2011 180 180  0.88933 2289 1.08 2.08 7.04 2.28 1.10 pCilL
B11-01170-02 504.65 2.00 13.03 206 10.97 0.02 35.59 6 141 49253 03022 0.00800 L 2/25/2009 6/21/2011 180 180  0.88933 27.01 1.19 234 8.28 252 1.21 pCvL
B11-01170-03 506.24 200 12.35 2.06 10.29 0.02 37.96 1 141 51356 0.3058 0.00800 L 6/21/2011 6/21/2011 180 180 0.99988 -2.00 0.56 1.10 125 207 1.00 pCvL
B11-01170-04 506.02 202 11.63 2.08 9.55 0.02 40.77 2 1.41 40643 02720 0.00804 L 3/14/2011 6/21/2011 180 180  0.98636 3.01 0.71 1.38 164 219 1.06 pCi/L
B11-01170-05 503.20 201 13.71 207 11.64 0.02 33.52 2 1.41 41046 02740 0.00807 L 3/14/2011 6/22/2011 180 180  0.98622 362 0.85 1.66 1.97 263 1.27 pCilL
B11-01170-08 505.38 200 13.63 2.06 11.57 0.02 33.86 1 141 41121 02744 000803 L 3/14/2011 6/22/2011 180 180  0.98622 -2.53 0.71 1.39 1.58 262 1.26 pCi/L
B11-01170-07 504 .43 203 11.13 2.09 9.04 002 4285 1 1.41 402.05 0.2699 0.00800 L 3/11/2011 6/22/2011 180 180  0.98581 -2.04 0.57 1.12 127 2.1 102 pCilL
B11-01170-08 518.63 1.99 12.43 205 10.38 0.02 38.38 3 1.41 40370 02707 000757 L 3/11/2011 6/22/2011 180 180  0.98581 8.22 0.81 1.78 3.24 2.48 1.20 pCilL
B11-01170-09 511.23 200 12.16 2.06 10.10 0.02 39.01 4 141 41077 02742 000800 L 3/11/2011 6/22/2011 180 180  0.88581 13.81 093 1.81 4.45 228 1.10 pCilL
B11-0117C-10 509.67 201 11.75 207 9.68 0.02 40.52 1 141 41242 02750 000800 L  3/9/2011 6/22/2011 180 180  0.98554 -2.12 0.58 1.16 1.32 2.19 1.06 pCilL
B11-01170-11 511.88 1.99 11.49 2.05 9.44 0.02 4168 1 1.41 41095 0.2743 0.00800 L  3/9/2011 6/22/2011 180 180 0.98554 -2.06 058 1.13 129 214 1.03 pCilL
B11-0117G-12 504 59 199 1063 2.05 8.58 0.02 45.06 1 1.41 30762 02155 000820 L 3/11/2011 6/23/2011 180 180 0.98568 -2.37 0.66 1.30 1.48 245 1.18 pCi/L
B11-01170-13 508.51 200 11.07 2.06 9.01 0.02 43.31 2 1.41 42258 0.2800 0.00800 L 3/10/2011 &/23/2011 180 180 0.98554 277 0865 127 1.51 201 0.97 pCi/lL
B11-01170-14 507.87 202 1143 2.08 935 0.02 41.75 1 1.41 41581 0.2766 000800 L  3/9/2011 &/23/2011 180 180  0.9854 -2.04 0.57 1.12 127 21 1.02 pCilL
B11-01170-17 498.51 2.00 10.47 2.06 8.41 0.02 4540 1 141 41425 0.2759 000800 L  3/9/2011 6/23/2011 180 180  0.9854 -1.88 053 1.04 117 1.85 0.94 pCi/L
B11-0117C-18 501.98 2.00 11.43 2.06 9.37 0.02 41.20 1 1.41 42234 02799 0.00800 L 3/18/2011 6/23/2011 180 180  0.98663 -2.04 0.57 112 127 21 1.02 pCilL
B11-01170-19 503.31 2.01 11.35 207 9.28 0.02 4169 1 1.41 41898 02782 0.00800 L 3/16/2011 6/23/2011 180 180 0.88636 -2.03 0.57 112 127 2.10 1.01 pCi/L
B11-01170-20 504.40 1.98 11.82 2.05 9.77 0.02 39.76 1 141 41460 0.2761 000800 L 3/16/2011 6/23/2011 180 180  0.98636 -2.15 0.60 1.18 1.34 222 1.07 pCilL
B11-01170-21 508.41 201 10.35 207 828 0.02 46.97 1 141 41126 02744 0.00800 L 3/17/2011 6/23/2011 180 180  0.9865 -1.83 0.51 1.00 1.14 1.88 0.91 pCi/ll
B11-01170-22 502.58 200 10.51 2.06 845 0.02 45.55 1 141 41208 0.2748 0.00800 L 3/18/2011 6/24/2011 180 180 0.9865 -1.88 0.53 103 1.17 1.95 0.94 pCi/L
B11-01170-23 487.79 1.99 10.56 2.05 851 0.02 43 96 1 141 41169 02746 0.00800 L 3/17/2011 6/24/2011 180 180 0.98636 -185 055 107 122 202 0.97 pCilL

TMNARS TRAX ReportsiCalcuiations\2011\ARS1-811-01170\Copy of TritiumLowlevel-Enriched-Rev5
Printed: 6/24/2011 12:50 PM
H-3_Enrichment}_V2.xls
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American Radiation Services, Inc.

Analysis Batch Report

Printed: 4/1/2011 11:35 AM

Baton Rouge Laboratory Pagelofl
(s
A R S Analysis BatchiId ARS1-B11-01170 y
g
) g s o 9
d‘ fro i eyt Method ARS-054 Analysis | LSC-A-022 Matrix = AQ
Description Low Level Tritium by Electrolytic Enrichment
ABatch Sampié S I Type Blind Is01 Blind Iso2 ¢ Blind Iso3 L ; ‘SDG ‘ ‘ FR Run . Client 1D : Ifsotéwé Group | Lab Deadlige
" ARS1-B11-01170-01 (CS | B-11324
""""" ARS1-B11-01170-02 LCSD = B-11325
ARS1-B11-01170-03 MBL
ARS1-B11-01170-04 TRG ARS1-11-00547 001 1 ° Buckmanl-11-5682
VVVVVVV ARS1-B11-01170-05 TRG ARS1-11-00547 002 1 | Buckman06-11-5683 STD 04/12/11
ARS1-B11-01170-06 TRG ARS1-11-00547 003 1 | Buckman08-11-5684 STD 04/12/11
ARS1-B11-01170-07 TRG ARS1-11-00548 001 1 | CALA-11-5224 STD 04/12/11
ARS1-B11-01170-08 TRG ARS1-11-00548 002 1 = CALA-11-5227 STD 04/12/11
 ARS1-B11-01170-09 TRG ARS1-11-00549 001 1 CAPU-11-5282 STD 04/12/11
" ARS1-B11-01170-10 TRG ARS1-11-00549 002 1 | CAPU-11-5283 STD 04/12/11
ARS1-B11-01170-11 TRG ARS1-11-00549 003 1 CAPU-11-5290 STD 04/12/11 |
ARS1-B11-01170-12 TRG ARS1-11-00549 004 1 | CAPU-11-5296 STD 04/12/11
ARS1-B11-01170-13 TRG ARS1-11-00549 005 1 | CAPU-11-5301 STD 04/12/11
ARS1-B11-01170-14 TRG ARS1-11-00549 006 1 CAPU-11-5304 STD 04/12/11
 ARS1-B11-01170-17 TRG ARS1-11-00549 009 1 | CAPU-11-5292 STD 04/12/11
ARS1-B11-01170-18 TRG ARS1-11-00601 001 | 1 = CAPU-11-5264 STD 04/18/11
ARS1-B11-01170-19 TRG ARS1-11-00601 002 1 CAPU-11-5269 STD 04/18/11
ARS1-B11-01170-20 TRG ARS1-11-00601 003 1 CAPU-11-5298 STD 04/18/11
ARS1-B11-01170-21 TRG ARS1-11-00602 001 1 = CALA-11-5106 STD 04/18/11 |
ARS1-B11-01170-22 TRG ARS1-11-00602 002 1 CALA-11-5110 STD 04/18/11
 ARS1-B11-01170-23 TRG ARS1-11-00602 003 1 | CALA-11-5173 STD 04/18/11
T T T L I i
iT- 005:1;710901 1 T 3395;‘7-0%2 1 11-00547-003-1 11-00548-001-1 11-0;)(5;&302 B 11-00549-001-1 W
XRAD XRAD XRAD XRAD XRAD ____XRAD
AN L oL iGnEAN  mERMPRN LR
...--E%%—%ﬁaé‘l’ -—-—1—5:08—0-*“%76&?“ 11-00549-005-1 11-00543-006-1 11'0)%5&*;'009'1 11'0?(6&-8014 11-006(?1%%2-1
________,_XBA———-———- ._._———)-(—B—*AQ*“""—‘ XRAD XRAD D XRAD
(WAL BI L
3096 (?130%3 1 % Iﬂlllgllélil‘l‘ﬂﬂlmﬂllllﬂ mm\\mm
11- -002- 1-0060 - R 03




American Radiation Services, Inc.

Analysis Batch Report

Printed: 3/25/2011 9:28 AM

Baton Rouge Laboratory Page 1 of 1
(s
- Analysis Batch ID ARS1-B11-01170 ;
e Method  ARS-054 Analysis = LSC-A-022 Matrix = AQ )

Description

Low Level Tritium

by Electrolytic E

nrichment

_ABatchiSample 1D - 17 Type . | Blinddsol : . Blind Iso2 ‘st <1 R
ARS1-B11-01170-01 LCS | B-11324 -
ARS1-B11-01170-02 LCSD |  B-11325
ARS1-B11-01170-03 MBL
ARS1-B11-01170-04 TRG ARS1-11-00547 001 1 Buckmanl-11-5682 STD 04/12/11
ARS1-B11-01170-05 TRG ARS1-11-00547 002 1 Buckman06-11-5683 STD 04/12/11
ARS1-B11-01170-06 TRG ARS1-11-00547 003 1 Buckman08-11-5684 STD 04/12/11
ARS1-B11-01170-07 TRG ARS1-11-00548 001 1 | CALA-11-5224 STD 04/12/11
ARS1-B11-01170-08 TRG ARS1-11-00548 002 1 | CALA-11-5227 STD 04/12/11
ARS1-B11-01170-09 TRG ARS1-11-00549 001 1 | CAPU-11-5282 STD 04/12/11
ARS1-B11-01170-10 TRG ARS1-11-00549 002 1 CAPU-11-5283 STD 04712711
- ARS1-B11-01170-11 TRG ARS1-11-00549 003 1 CAPU-11-5290 STD 04/12/11
ARS1-B11-01170-12 TRG ARS1-11-00549 004 1 . CAPU-11-5296 STD 04/12/11
ARS1-B11-01170-13 TRG ARS1-11-00549 005 1 | CAPU-11-5301 STD 04/12/11
ARS1-B11-01170-14 TRG ARS1-11-00549 006 1 . CAPU-11-5304 STD 04/12/11
ARS1-B11-01170-15 TRG ARS1-11-00549 007 1 CAPU-11-5308 STD 04712711
ARS1-B11-01170-16 TRG ARS1-11-00549 008 1 CAPU-11-5311 STD 04/12/11
ARS1-B11-01170-17 TRG ARS1-11-00549 009 1 CAPU-11-5292 STD 04/12/11
ARS1-B11-01170-18 TRG ARS1-11-00601 001 1 CAPU-11-5264 STD 04718/11
ARS1-B11-01170-19 TRG ARS1-11-00601 002 1 CAPU-11-5269 STD 04/18/11
ARS1-B11-01170-20 TRG ARS1-11-00601 003 1 CAPU-11-5298 STD 04/18/11
ARS1-B11-01170-21 TRG ARS1-11-00602 001 1 CALA-11-5106 STD 04/18/11
ARS1-B11-01170-22 TRG ARS1-11-00602 002 1 CALA-11-5110 STD 04/18/11
ARS1-B11-01170-23 TRG ARS1-11-00602 003 1 CALA-11-5173 STD 04/18/11

d-1-11 w34
g ARS\VRIT

ble somiles

Lorted Sereeninsy oxiyedia Hwice.

o wWid ~ )5 ond ARSI-BW -0 W7o -1l deleted Crony cusiendt badchn



American Radiation Services LCS Report
Baton Rouge Laboratory

Printed: 6/22/2011 10:38 AM
" Pagelof 1
Analytical Batch: ARS1-B11-01170 ¢

Bitesi 1D ABatchSamplaid BHndGroup S
B-11324 i iﬁRSIOB}J-Ql179}}3}5;«31]&01170—01 ‘B-H}
B-11325% 'fARSl-Bn-Oli?O;AR51-511-01170—02 B-H3

Isotope

ExpactedAddition

ExpectedValug Emptywt

SrossWt

et Userin

72

ModDate
i/ 371/ 2011
.5-0206

SIVMULLIGAN | 1/31/2011

Expectedatue OT MidPoi atCountbate
IH-3

KnownVatue




American Radiation Services

ARS-

054

Printed: 6/21/2011 10:47 AM

044 \RS1- Bll 01170
9045 ARSl B11- 01170

:ARSI B11-01170-20

ARS1-B11-01170-19

APU-11-5269

VCAPU 11-5208

9046 ARS1-B11- 01170
-B11-01170

ARSl Bll 01170 21 !

89433

89434
89435

89436

~ JRABER
'JRABER

N
. 06/21/2011 10.46‘43
06/21/2011 10:46:43

“JRABER
JRABER

Baton Rouge Laboratory Page 1 of 1

£
m _31001_054 ABatch ~ ABatchSamplelp | ~ Aliquot1 AliquotUnits1 IC_ID1 | Aliquot2 2 AnquotUmtsz IC ID2 UserID ModDate 2
i et et R i easee | ouratmoit 1o 42
0 ARS1-B11-01170-02 8 g i JRABER | 06/21/2011 10:46:42
ARS1-B11-01170-03 » JRABER | 06/21/2011 10:46:42
9031 ARS1-B11-01170 ARS1-B11-01170-04 Buckmanl-11-5682 |  8.04g 89419 JRABER ' 06/21/2011 10:46:42
R e e 19 L2 B
9033 ARS1-B11-01170 ARS1-B11-01170-06 Buckman08-11-5684 T 03lg 89421 JRABER | 06/21/2011 10:46:42
9034 ARS1-B11-01170 ARS1-B11-01170-07 |CALA-11-5224 8ig 89422 JRABER | 06/21/2011 10:46:43
9035 ARSL-B11-01170 ARSI 170-08 CALA-11-5227 7g 89423 JRABER | 06/21/2011 10:46:43
903 ;ARSl B11-01170 170-09 CAPU-11- 5282 g 89424 JRABER | 06/21/2011
9037 ARS1-B11-01170 ARS1-B11-01170-10 CAPU-11-5283 8g 89425 B JRABER  06/21/2011 10:46:43
9038 ARS1-B11-01170 ARS1-B11-01170-11 CAPU-11-5290 8g - 89426 JRABER | 06/21/2011 10:46:43
9039 ARS1-B11-01170 ARSI-BI1-01170-12 CAPU-11-5206 829 . 89427 | JRABER | 06/21/2011 10:46:43
| 9040 ARS1-B11-01170 ARS1-B11-01170-13 CAPU-11-5301  8g 80428 JRABER | 06/21/2011 10:46:43]
ot Rt orvg et i1 |CAPU-11-53 22 sone ZADT AL 108

9042 ARS1-B11-01170 ARS1-Bl1- g 89430 JRABER | 06/21/2011 10:4
~ 9043/ARS1-B11-01170 ARS1-B11-01170-18 CAPU-11-5264 D | 89431 (JRABER | 06/21/2011 10:46:43|

g
g

06/21/2011 10:46:43
06/21/2011 10:46:44
06/21/2011 10:46:




6/22/2011 10:40:52 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\20110621_1056

_ QuantaSmart (TM) - 2.03 - Serial# 423814

_Page # 1

User: H3 Low Level

Raw Results Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20110621_1056\20110621_1056.results

RTF File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20110621 1056\LLH3.rtf

Comma-Delimited File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20110621 1056\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: ARS LL H3
Count Time {(min): 180.00
Count Mode: Low Level
Assay 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
A g.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
A

28igma % Terminator
0.50
0.00
c.00

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

Units Reference Date

Reference Time

24 of 72



6/24/2011 12:08:12 PM

_ QuantaSmart (TM) - 2.03 - Serial# 423814

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\20110621_1056

__Page # 1

User: H3 Low Level

Raw Results Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20110621_1056\20110621_1056.results

RTF File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20110621_ 1056\LLH3.rtf

Comma-Delimited File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20110621 1056\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: ARS LL H3
Count Time (min): 180.00
Count Mode: Low Level
Assay Count Cycles: 1
#vials/Sample: 1

Background Subtract: Off
Low CPM Threshold: Off
2 Sigma %

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

Repeat Sample Count: 1
Calculate % Reference: Off

% Terminator: On - Any Region

)

28igma % Terminator
0.50
0.00
0.00

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

Units Reference Date

Reference Time

250f 72



6/24/2011 12:08:14 PM e
Protocol# 2 - Low Level H3.lsa

A
B
c

Cycle 1 Results
Quench Curve Block Data

Count

Efficiency (%)
Ap——— :

204

o 100 200 400 500 600 700
oL tSIE/AEC

Date Acguired: 11/19/2010
Date Modified:
ARS LL H3 in A

tSIE/AEC Count Efficiency (%)
655.11 34.08
613.27 32.77
569.42 31.54
454 .14 29.55%
383.12 26.06
318.52 22.25%
280.21 19.79
235.97 16.48

198,12 13.98

QuantaSmart (TM)

- 2.03 - Serial# 423814

. Page # 2

User: H3 Low Level
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6/24/2011 12:08:14 PM
Protocol# 2 - Low Level H3.lsa

NRNNRNNOMNDDOMOMNNDNRONNONBONRDDENLODODNIE

W W20 WUad W N3

SMPL _ID Count Time
BACKGROUND 180.00
B11-01170-01 180.00
B11-01170-02 180.00
B11-01170-03 180.00
B11-01170-04 180.00
B11-01170-05 180.00
B11-01170-06 180.00
B11-01170-07 180.00
B11-01170-08 180.00
B11-01170-09 180.00
B11-01170-10 180.00
B11-01170-11 180.00
B11-01170-12 180.00
B11-01170~-13 180.00
B11-01170-14 180.00
B11-01170-17 180.00
B11-01170-18 180.00
B11-01170-18 180.00
B11-01170-20 180.00
B11-01170-21 180.00
B11-01170-22 180.00
B11-01170-23 180.00
BaRp T 180.00
Hdl E&mggrmual
End's of deed HyD

o 2L s cockia:)

JoL 64-deu

QuantaSmart (TM) - 2.03 - Serial# 423814

CPMA
6.915
5.712
5.849
1.403
1.599
1.555
1.284
1.452
3.214
4.492
1.473
1.491
1.333
1.503
1.358
1.372
1.316
1.491
1.440
1.458
1.436
1.314
1.413

DPM1

25.0
.98
.36
.59
.88
.67
.68
.38
.87
.39
.36
.44
.19
.37
.91
.97
.70
.36
.22
.31
.23
.78
.15

o
v ©

I

Mdh Nt Utd & b TN NGO R U A U,

08

tSIE
413.84

485 .51

492.59
513.56
406.43
410.46
411.21
402.05
403.70
410.77
412.42
410.95
307.62
422.58
415.81
414.25
422.34
418.98
414.60
411.26
412.08
411.69
411.01

Eff Nucl In A
27.57
30.09
30.22
30.58
27.20
27.40
27 .44
26.99
27.07
27.42
27.50
27.43
21.55
28.00
27.66
27.59
27.99
27.82
27.61
27.44
27.48
27.46
27.43

DATE

6/21/2011

6/21/2011
6/21/2011
6/21/2011
6/21/2011
6/22/2011
6/22/2011
6/22/2011
6/22/2011
6/22/2011
6/22/2011
6/22/2011
6/23/2011
6/23/2011
6/23/2011
6/23/2011
6/23/2011
6/23/2011
6/23/2011
6/23/2011
6/24/2011
6/24/2011
6/24/2011

11:05
2:19:
5:29:
8:40:

11:51:

: 06

6:16:

:40

12:38:
3:48:
6:59:

10:10:

: 41

4:31;

7:41:

3:04

9:27

1:20

10:52
2:02
5:13
8:23

2:44

5:55:
:49

9:05

TIME

154

16
53

34 F
PM

14

52

13
52
28
0l

15
49

:20
:50
10
44
11:34:

13

147

18

PM
PM

BEE

PM

PM
PM

EERYUYZEREERE

User:

MESSAGES

*

. Page # 3
H3 Low Level

27 of 72



WO OB W N -

ARS, International Tritium Enrichment Data

Port Allen Lab
Procedures: ARS-040
Date: 4/7/2011
ARS File ID Numbers: ARS1-11-00547; -11-00548; -11-00549; -11-0( >
ARS Batch ID: ARS1-B11-01170

vf Aliquot

Gross . ..., Tare Wt Gross Wt Tare .

A Batch ID: Sample - cg:;i‘;‘" Cryo-distil  flask + Weight of S‘:::p:e s::;le
Recovered flask Sample LSC vial

ARS1-B11-01170-01 11.92 N/IANIA 101.67 110.71 6.42 14.42 8.00
ARS1-811-01170-02 13.03 4 116.55 125.71 6.42 14.42 8.00
ARS1-B11-01170-03 12.35 93.78 102.81 6.43 14.43 8.00
ARS1-B11-01170-04 11.63 99.80 108.08 6.51 14.55 8.04
ARS1-B11-01170-05 13.71 116.55 126.88 6.54 14.61 8.07
ARS1-B11-01170-06 13.63 93.06 101.87 6.60 14.63 8.03
ARS1-B11-01170-07 1113 101.91 109.97 6.42 14,42 8.00
ARS1-B11-01170-08 12.43 93.78 101.46 6.41 13.98 7.87
ARS1-B11-01170-09 12.16 101.67 110.55 6.53 14.53 8.00
ARS1-811-01170-10 1.75 97.03 105.03 6.42 14.42 8.00
ARS1-B11-01170-11 11.49 101.66 109.66 6.41 14.41 8.00
ARS1-B11-01170-12 10.63 93.05 101.07 6.43 14.63 8.20
ARS1-B11-01170-13 11.07 97.35 105.36 6.51 14.51 8.00
ARS1-B11-01170-14 11.43 99.51 107.51 6.53 14.53 8.00
ARS1-B11-01170-17 10.47 103.57 111.59 6.42 14.42 8.00
ARS1-811-01170-18 11.43 107.38 115.39 6.42 14.42 8.00
ARS1-B11-01170-19 11.35 96.03 104.04 6.39 14.39 8.00
ARS1-B11-01170-20 11.82 94.03 102.05 6.43 14.43 8.00
ARS1-811-01170-21 10.35 104.27 112.27 - 651 14.51 8.00
ARS1-811-01170-22 10.51 1(9.54 117.585 653 14.53 8.00
ARS1-B11-01170-23 10.56 93.07 101.08 6.61 14.61 8.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 2.00
0.00 0.00
0.00 0.00
0.00 0.00

S:\Laboratory DepartmenfiLabDocuments\LowLevelTritium\2010 LowlL evelTritumData\ARS1-B11-01170 Chemist Signature: %\]D()Z&M

Wt of Vial,
Sample&
Dead Water Tare Wt 3”
Fifler if Cocktai

used

Printed: 6/21/2011 8,23 AM

Gross Wt
Vial +
Sample +
Cocktait

1446, 048 14.46

26.41 :

26.42
1199
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ARS, International Printed: 6/21/2011 8:23 AM

Tritium Enrichment Data

29 of 72

W oo~NDOE LN -

SiLaboratory Department\LabDocumentsiLowlevelTritium\2010 LowLevelTritiumData\ARS1-B11-01170

Chemist Signature:

Port Allen Lab Page 10of2
Procedures: ARS-040
Date: 4/7/2011
ARS File ID Numbers: ARS1-11-00547; -11-00548; -11-00549; -11-00601; -11-00604,
ARS Batch ID: ARS1-B11-01170 )
mi
Tare Wt of Gross
. ) Electrolysis Electolysis End Wt of
A Batch ID: Enrichment  Electrolysis  Tare Wt w Weight of StartDate& ™ SirtBathC*  EndDated  EndBath C° Colf + Resv.
Cell No. Cell & Reservolr Na,O, Sample . AMP )
., Time Time + Sample
Electrodes Reservoir
ARS1-B11-01170-01 1 331.17 199.48 2.00 703.81 4-6-11 1017  56.00 2.0 6-1-11 0947 2.0 542.57
ARS1-B11-01170-02 2 336.19 189.18 2.00 693.83 4-6-11 1108 5.00 2.0 6-1-11 0947 2.0 538.40
ARS1-B11-01170-03 7 334.91 191.91 2.00 698.15 4-6-11 1114  5.00 2.0 6-1-11 0947 2.0 539.17
ARS1-B11-01170-04 27 338.25 207.25 2.02 713.27 4-8-11 0957 5.00 2.0 6-1-11 0947 2.0 557.13
ARS1-B11-01170-05 41 331.36 192.60 2.01 695.80 4-8-11 0958 5.00 2.0 6-1-11 0947 20 537.67
ARS1-B811-01170-06 100 336.49 203.92 2.00 709.30 4-8-11 1000 5.00 2.0 6-1-11 0947 2.0 554.04
ARS1-B11-01170-07 34 337.04 198.83 2.03 703.26 4-8-11 1002 5.00 2.0 6-1-11 0947 2.0 547.00
ARS1-B11-01170-08 N/A 340.53 212.43 1.99 729.06 4-8-11 1003 5.00 2.0 6-1-11 0947 20 565.39
ARS1-B11-01170-09 N/A 334.61 186.13 2.00 697.36 4-8-11 1006 5.00 2.0 6-1-11 0947 2.0 532.90
ARS1-B11-01170-10 N/A 334.34 195.20 2.01 704.87 4-8-11 1049 5.00 2.0 8-1-11 0947 20 541.29
ARS1-B11-01170-11 N/A 335.39 195.03 1.99 706.91 4-8-11 1057 5.00 20 6-1-11 0947 2.0 541.91
ARS1-B11-01170-12 N/A 340.52 186.14 1.99 700.73 4-10-11 1148 5.0 20 6-1-11 0947 2.0 547 .29
ARS1-B11-01170-13 N/A 332.00 207.84 2.00 716.35 4-10-11 1152 5.00 2.0 6-1-11 0947 2.0 550.91
ARS1-B11-01170-14 78 332.74 190.79 2,02 898.66 4-10-11 1154 5.00 20 6-1-11 0847 2.0 534.96
ARS1-B11-01170-17 N/A 327.23 189.21 2.00 687.72 4-10-11 1158 5.00 20 6-1-11 0947 2.0 526.91
ARS1-B11-01170-18 N/A 339.40 200.88 2.00 702.86 4-10-11 1204  5.00 20 6-1-11 0947 2.0 551.71
ARS1-B11-01170-18 47 334.25 199.16 2.01 702.47 4-11-11 1504 5.00 20 6-1-11 0947 2.0 54476
ARS1-B11-01170-20 10 331.35 208.70 1.99 713.10 4-11-11 1509 5.00 2.0 6-1-11 0947 2.0 551.87
ARS1-B11-01170-21 - 62 334.10 211.88 2.01 720.27 4-11-11 1514 5.00 2.0 6-1-11 0947 2.0 556.31. - -
ARS1-B11.0117022 7 MATT 334.52 211.44 2.00 714.02 4-11-11 1519 500 2.0 6-1-11 0947 20 556,477

ARS1-B11-01170-23 N/A 330.41 191.21 1.99 679.00 4-11-11 1827 5.00 2.0 6-1-11 0947 2.0 532.18

(



Beta Liquid Scintillation Counter Log Book
Date Time | ARSSample LD. | Batch_ Liquid Techniciar
Number Number Scin;i:llm:; File | Initials
b-2420u | D45\ Wﬁr gh-oweo | o5k Jor
A I B\-01v10 -0 Vo L Sope
1 L BRu-owio-ox> L I s
l L [Bu-ontw-03 L L ﬂ—
L L |Bu-outo-oY L v JoR
1 L |Bu-onto0-05 L ~ l, 057 e
L Vo Buonte -0b L \ TR
L L [Ri-ono -0 1 \ )y I
l V Biu-ovo -9 } \ T2
RS \ |Bli-oiro-09 4o ) SO
\ | |Bu-ontto-to N ) -
A L |Bu-ono-tt v Y It
\ }  Bu-oto-IA v l, -
1 \ Bu-ouo-13 M X, fvﬁ’
\ \ [Bit-onto- l \ f)’pfﬂ,
) V  Bu-oeivto-17 Voo ,\, YL
! V [Bl-onto-18 1 LV v}
} VY Bi-outo-19 | Y i e
! V |Bi-ao-a0 ! v =
) J  [Bu~Ori7p0-o4 it & -

Pag;%’bflﬂ() R Reviewed By: Z M Date: é ’21 o

CE-13 Initials
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Beta Liquid Scintillation Counter Log Book

Time ARS Sample L.D. Batch Liquid | Technician
Number Number Scintillation File Initials
Number
o951 | Bli-owto- a5 | B0 ]05,{:»
1 %u—omo-;&} 1 L
dvel
Juo¥ ST S| QA Q4
R~
L Bi- DAJNE O] [daak
L Bi-0a 1§Dy L
(_ Bii-0Ax 1023 }, ‘
L Bl-0ad\%-o4 .L =
| Rypoaaeas]| 4
D
l Bh-023 VDL l et IR
l Ril-0231%-07) L ! t-,‘-_'\_-
vy
| Ri-odiw ol |
L mo-sasigog| s
) L-2%-1) E
L 5 b a
BB LTE- (O
1 mra-dug-iy |\ 8
| Brwaaw-hk | |
) A W30
A Y \
a6~ 3
L R-aaate iy |
L Rvoyk-is | L
L RI- 53V - I \« e

Reviewed By: ? g’ (’__l)

Initials

Y%l



American Radiation Services
Baton Rouge Laboratory

Pu-242 ST

A

\RS
’ d INTERNATIONAL

11/11/10 11/11/11

05/14/10

09/28/09
11/11/10

11/19/09 11/19/10

03/08/11
04/13/10 04/13/11
07/01/10 07/01/11
10/18/10 10/18/11
03/07/11

03/07/12

03/28/11 03/28/12

Standards Activity as of: 06/21/11

06/24/08

:

07/10/08

02/25/09

05/23/05
Not Ver 05/16/07
08/19/09
09/23/09
11{34109
11/16/08
11/23/09
Not Ver ' 03/04/10
03/17/10
04/13/10
Not Ver  11/23/09
07/01/09

09/20/10

02/17/11

2.6725E+01

2.6314E+01

6.4243E+01

1.9777E+03

1.8617E+02

4.5500E+02

4.8169E+01

4.8132E+01

6.5202E+03

1.1204E+01

4.7591E+00

7.9422E+00

31.5281

5.8621

58.0236

105.7030

26.6464

26.3142

1977.6410

440.8634

46.7612

6519.8617

11.2036

7.942

5.840E+05

2.100E+03

4.500€-+03

3.840E+03
1.579E+05
1.579E+05
1.365E+08

5.840E+05

8.807E+06

1.041E+04

1.041E4+04

8.807E+06

2.753E+07

2.681E+06

1.365E+08

i

2.090E+06

Printed 6/22/2011 10:39 AM
Page 2 of 5

LCS for Ra-228

Ul,mﬁtll H

e ot b

o g 1
S : mt@i@&@ t Eikr, i;m

Bareers - 341 Working $oin (i 10 § i, 5T berasilcats-glasy smpoule

S
e

No cwrtificate for this stendand en Ble in the A ofice. NT1b Is no
S8

£, 50 Srandard to be uses for tramng LCS

Painasolta 30 LOS sandurd, Divtian partarese ¥ stated sbovs by

Prienary Pu-239 standard. Smi haurd i flame sealed vial,
et

Mopes alr fiter vsad ax QC for LDEQ BB alr fitler particuiate samples

3

The224 tracec standard. xlution performed as starea above by & Steffe

Brignary Pu-242 A1anGacd i fisme-saslea § mi oorosbcarerglass ampou:

L34 LS srodard Dimen performes a8 sares 2ocve by & Steftens

$-0248
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American Radiation Services
Baton Rouge Laboratory

QC Chart

Printed: 6/24/2011 1:09 PM

Page 1 of 1
N
APt e ©
LLH-3 LCS LLH-3 RER c‘f)
140% 1.5 .
120% o 1.0 - --._------;...,-.u.........---.-..-.
od? $%e00 %40 °
100% ! PY * Py
. . o0 .o* Poe 400 05 - . ¢ *ee o *
L * ¢ & oo . . “, .
> 80% P L z- o« * * * .
§ - PR A -.3.......-.-----.--‘- gO‘O> - SN - *
o 60%
[
05 -
40% -
20% 1.0~ e i m mmmEmeRE R mEm s A m .. m o= o
0% ; : . U, -1.5 ; . . . S \ . .
03/13/10 05/02/10 06/21/10 08/10/10 09/29/10 11/18/10 01/07/11 02/26/11 04/17/11 06/06/11 07/26/11 03/13/10 05/02/10 06/21/10 08/10/10 09/29/10 11/18/10 01/07/11 02/26/11 04/17/11 06/06/11 07/26/11
Average STDEV n uctL LCL n ucL LCL
0.9270 0.1172 26 1.2500 0.7500 26 1.0000 -1.0000
LLH-3 Blank LLH-3 DER
6.0 - 3.5
: »
4‘0 3.0 ® N WK W W NN M W EE AR SR W R X WK W W & M wa  em B
S 25 .
AZ.O
5‘ - B 2.0
g-‘00 P'S E
B0 * & o * *
b o7 3 * 2 * \ B 2 and 1.5 * L * * P'S
< ; * P * *® *
2.0 'Y
: L 4 » L 4 * *
49 . hd *
N W om w w W M w = e = om oW R I I T R R I L K OAS .
. » L 2
6.0 ¢ ’ . . . . - . [ X O - ,_.. » * Sl i e 1
03/13/10 05/Q2/10 06/21710 08710710 09/29/10 11718710 Q107711 02/26/11 04/17/11 06/06/11 Q7/26/11 03/13/10 05/02/10 06/21/10 08/10/10 09/29/10 11/18/10 01/07/11 02/26/11 04/17/11 06/06/11 (7726/11
Average STDEY n ucL LCL n : ucL
-0.6638 1.7592 26 2.8546 -4.1823 26 3.0000




6/24/2011 12:16:09 PM QuantaSmart (TM) - 2.03 - IPA - Serial# 423814 Page# 1

3H Background

Total # pts : 5256

valid # pts : 39 N
Mean s 2.12 S
SD : 0.20 ©
Date Value Valid Pt

Mar 25, 2011 2.32
Mar 28, 2011 2.20
Apr 01, 2011 2.16
Apr 08, 2011 2.20
Apr 12, 2011 2.15
Apr 15, 2011 2.35
Apr 22, 2011 2.22
Apr 28, 2011 2.31
Apr 29, 2011 2.26
Apr 29, 2011 2.08
Apr 29, 2011 2.10
Apr 29, 2011 1.90
Apr 30, 2011 2.23
Apr 30, 2011 2.25

Apr 30, 2011 2.05
Apr 30, 2011 2.02
Apr 30, 2011 2.08
Apr 30, 2011 1.95
Apr 30, 2011 1.89

May 02, 2011 2.19
May 03, 2011 1.91
May 10, 2011 2.20
May 16, 2011 2.45
May 23, 2011 2.27
May 24, 2011 1.72
May 31, 2011 2.34
Jun 03, 2011 2.05
Jun 05, 2011 1.94
Jun 05, 2011 2.58
Jun 08, 2011 2.12
Jun 11, 2011 2.00
Jun 14, 2011 1.70
Jun 18, 2011 1.77
Jun 19, 2011 1.98
Jun 20, 2011 2.00
Jun 20, 2011 2.25
Jun 20, 2011 1.87
Jun 20, 2011 2.23
Jun 21, 2011 2.53

D4 b 4 D4 DA DA D B4 D4 DA DA Bd DE Dd D DA Dd DA DA BE Dd DA D b D DA DA BE DB D M DM MM RN X



IPA -

Page# 1

Serial# 423814

2.03

QuantaSmart (TM)

6/24/2011 12:16:09 PM

3H Background

cLi09¢g

3/25/2011
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6/2?/2011 12:16:19 PM QuantaSmart (TM) - 2.03 - IPA - Serial# 423814 Page$ 1

3H Efficiency

Total # pts : 5330

Valid # pts : 41 S
Mean ¢ 63.51 g
SD s 0.18 R
Date Value valid Pt

Mar 25, 2011 63.70
Mar 28, 2011 63.73
Apr 01, 2011 63.81
Apr 08, 2011 63.78
Apr 12, 2011 63.67
Apr 15, 2011 63.73
Apr 22, 2011 63.57
Apr 28, 2011 63.29
Apr 29, 2011 63.24
Apr 29, 2011 63.66
Apr 29, 2011 63.67
Apr 29, 2011 63.38
Apr 30, 2011 63.50
Apr 30, 2011 63.75
Apr 30, 2011 6€3.77
Apr 30, 2011 63.40
Apr 30, 2011 63.71
Apr 30, 2011 63.37
Apr 30, 2011 63.55
Apr 30, 2011 63.49
May 02, 2011 63.59
May 03, 2011 63.30
May 10, 2011 63.52
May 16, 2011 63.58
May 23, 2011 63.37
May 24, 2011 63.46
May 31, 2011 63.65
Jun 03, 2011 63.33
Jun 05, 2011 63.57
Jun 05, 2011 63.27
Jun 08, 2011 63.51
Jun 11, 2011 63.18
Jun 14, 2011 63.29
Jun 18, 2011 63.50
Jun 19, 2011 63.43
Jun 20, 2011 63.34
Jun 20, 2011 63.60
Jun 20, 2011 63.48
Jun 20, 2011 63.70
Jun 20, 2011 63.11
Jun 21, 2011 63.41

DB D oBd DA B D4 o Bd DB BB BB DY D D DE B DA B DE B Bd D BE D DEBd D Dd D4 Dd B b DM B M



IPA

Page# 1

Serial# 423814

2.03

QuantaSmart (TM)

16:19 PM

6/24/2011 12

iciency

3H Eff
Total # pts

cLi08¢e

5330
41

Valid # pts

Mean

63.51

*

3

sSD

.

3/25/2011

N
R

.

N
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Procedures:

ARS File ID Numbers:

ARS-060

ARS1-11-00547; 548; 548; 601; 602", -

ARS Batch ID: ARS1-B11-01189

ARS-040

Section 14.1 Tritium Screen in Clean Water without Distillation

41 0f 72

Sample {D: COUNT TIME CPMA _Background CPMA__ Eff NuciIn A Aliquot {grams) ACTIVITY units MDA  Sample Must be analyzed as LSC-A-001
ARS1-B11-01169-04 120 1.653 1.621 31.95 5.02 8987 pCyL 1926391 NO
ARS1-B11-01169-05 120 1.610 1.621 32 4.99 -3.103  pCiL 193.4944 NO
ARS1-B11-01169-06 120 1.734 1.621 31.85 502 31.836 pCill 1932433 NO
ARS1-B11-01169-07 120 1.751 1.621 31.86 5.00 36.760 pCiL 18395 NO
ARS1-B11-01169-08 120 1.646 1.621 31.93 5.01 7.040 pCilL 193.1445 NO
ARS1-B11-01169-09 120 1.409 1.551 31.48 5.03 -40.395 pCi/L 191.0072 NO
ARS1-B11-01169-10 120 1717 1.551 319 5.02 46694 pCi/lL 188.8678 NO
ARS1-B11-01169-11 120 1.623 1.551 31.59 5.00 20533 pCilL 1814841 NO
ARS1-B11-01168-12 120 1.623 1.651 31.95 4.99 20.343 pCi/lL 188.7088 NO
ARS1-B11-01169-13 120 1.690 1.551 3175 5.02 39.284 pCill 1897601 NO ) M
ARS1-B11-01169-14 120 2272 1.551 31.56 503 204587 pCil 190523  YES, analyze by LSC-A-001. ‘ \J }
ARS1-B11-01169-15 120 2751 1.621 31.96 5.02 317260 pCiL 192.5788  YES, analyze by LSC-A-001.
ARS1-B11-01169-16 120 3.108 1.621 316 5.00 423.937 pCilL 1955518  YES, analyze by LSC-A-001.
ARS1-B11-01169-17 120 1.520 1.621 3197 501 -28405 pCi/L 1929028 NO B
ARS1-B11-01169-18 120 1.866 1.621 31.78 5.00 69.453 pCil 1944442 NO
ARS1-B11-01169-19 120 1.676 1.621 31.63 4.99 16697 pCilL 1957578 NO M’s
ARS1-B11-01169-20 120 1.859 1.621 32.12 5.03 94.237 pCi/lL 191.23868 NO
ARS1-B11-01169-21 120 2.143 1.621 31.64 5.05 147.180 pCil. 1933709 NO
ARS1-B11-01168-22 120 1.921 1.621 31.59 503 85.045 pCiL 1944471 NO
ARS1-B11-01169-23 120 1.808 1.621 31.45 5.02 53.354 pCiL 1957017 NO
#DIV/O!  pCiL #DIVIOl  #DIV/O!
#DIviol  pCilL  #DIVIOD  #DIV/D!
#DIV/O  pCiL  #DIV/IO!  #DIV/O!

S:\sharedocs\QA\Calculations\Spread sheets\TritiumLowlLevel-Screening-Rev1
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Procedures: ARS-060 ARS-040

ARS File ID Numbers: ARS1-11-00547; 548; 549; 601; 602.
ARS Batch ID: ARS1-B11-01169

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 %
B11-01169-14 120 1.591 1.559 31.72 5.03 9.034 pCiL 190.0338 NO ~
B11-01169-15 120 2.660 1.659 31.95 5.02 309.214 pCilL 189.0416 YES, analyze by LSC-A-001. W‘(\M A A
B11-01169-16 120 2.919 1.559 32.06 5.00 382166 pCi/lL 189.1466 YES, analyze by LSC-A-001.

#DIV/O!  pCiL  #DIV/O! #DIV/0!

#Div/0!  pCi/L  #DIV/O! #DIV/0!

#DIv/ot  pCilL  #DIV/O! #DIV/0!

#DIV/O!  pCi/L #DIV/IO!  #Div/O!

#DIV/0! pCi/lL  #DiV/O! #DIV/0!

#DIV/ot  pCilL  #DIV/O! #DIV/0}

#DIv/0!  pCilL  #DIV/O! #DIV/0!

#DIV/O!  pCilL  #DIV/O! #DIV/O!

#DIV/O!  pCilL  #DIV/O! #DIV/0!

#DIV/Ot  pCiL  #DIV/O! #DIV/0!

#DIv/0!  pCiL  #DIV/O! #DIV/0!

#DIvV/0!  pCi/L  #DIV/O! #DIV/0!

#DIV/0!  pCilL  #DIV/O! #DIV/0!

#DIv/0!  pCi/L  #DIV/O! #DIV/0!

#DIV/0!  pCi/L  #DIV/Q! #DIV/O!

#DIv/0!  pCilL  #DIV/O! #DIV/0!

#DIV/0!  pCi/L  #DIV/O! #DIV/0!

#DIViol  pCilL  #DIV/O! #DIV/0!

#DIV/O!  pCiL #DIV/O! #DIV/0!

#DIV/0!  pCi/lL  #DIV/0! #DIV/0!

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

Analysis Batch Report Printed: 3/25/2011 9:26 AM

Baton Rouge Laboratory Page 1 of 1
“RS Analysis Batch ID ARS1-B11-01169 E
” q
vd‘ INTERNATIDNAL Method |ARS-054 Analysis °  LSC-A-021 Matrix = AQ b
Description Low Level Tritium Screening
ABatch Samgple ID Type Blind Isol ; BlindIso2 | Biind Iso3 ' SbG i FR Run : Client ID * ‘Isotope Group ; Lab Deadline
"ARS1-B11-0116G-01 LCS ' ' i
ARS1-B11-01165-02 LCSD
ARS1-B11-01169-03 MBL A L . : She
ARS1-B11-01165-04 TRG ARS1-11-00547 001 1 | Buckmanl-11-5682 STD 04/12/11
ARS1-B11-01169-05 TRG ARS1-11-00547 002 1 | Buckman06-11-5683 STD 04/12/11
ARS1-B11-01169-06 TRG ARS1-11-00547 003 1 | Buckman08-11-5684 STD 04/12/11
ARS1-B11-01169-07 TRG ARS1-11-00548 001 1 | CALA-11-5224 STD 04/12/11
ARS1-B11-01169-08 TRG ARS1-11-00548 002 1 | CALA-11-5227 STD 04/12/11
ARS1-B11-01169-09 TRG | ARS1-11-00549 001 1 | CAPU-11-5282 STD 04/12/11
ARS1-B11-01169-10 TRG ARS1-11-00549 002 1 | CAPU-11-5283 STD 04/12/11
ARS1-B11-01169-11 TRG ARS1-11-00549 003 1 | CAPU-11-5290 STD 04/12/11
ARS1-B11-01169-12 TRG ARS1-11-00549 004 1 ¢ CAPU-11-5296 STD 04/12/11
ARS1-B11-01169-13 TRG ARS1-11-00549 005 1 | CAPU-11-5301 STD 04/12/11
ARS1-B11-01165-14 TRG ARS1-11-00549 006 | 1 | CAPU-11-5304 STD 04/12/11
ARS1-B11-01169-15 TRG ARS1-11-00549 f007 | | 1 ° CAPU-11-5308 STD 04/12/11
ARS1-B11-01169-16 TRG ARS1-11-00549 008 | | 1 | CAPU-11-5311 STD 04/12/11
ARS1-B11-01169-17 TRG ARS1-11-00549 009 1 . CAPU-11-5292 STD 04/12/11
ARS1-B11-01169-18 TRG ARS1-11-00601 001 1 | CAPU-11-5264 STD 04/18/11
ARS1-B11-01169-19 TRG ARS1-11-00601 002 1 | CAPU-11-5269 STD 04/18/11
~ ARS1-B11-01169-20 TRG ARS1-11-00601 003 1 | CAPU-11-5298 STD 04/18/11
ARS1-B11-01169-21 TRG ARS1-11-00602 001 1 | CALA-11-5106 STD 04/18/11
ARS1-B11-01169-22 TRG ARS1-11-00602 002 1 | CALA-11-5110 STD 04/18/11
ARS1-B11-01169-23 TRG ARS1-11-00602 003 1 : CALA-11-5173 STD 04/18/11
LT T T T ﬂll\ll“'“‘“ WEMEERL  WNRENR  gggggn  UUMW BN
82987 82988 82991 82993 82994
TI1:00547-001-T  —17-00547-002-1 W M - %%%?Ogl_l “T1100548-0021 —  11-00549-003-1
XRAD XRAD XRAD XRAD “XRAD XRAD XRAD
‘“'25'9“9'“‘“ WUNMUGN  NRNSRE g GEONNEDggen mmmen SRR
“"’Qéi}, i 11-00549-005-1 11-00549-006-1 11_08()%?9?0%7_1 11_80§39?£3-1 83000 8%&?0%1_1 11-00601-002-1
XRAD XRAD XRAD XRAD 11-0;1(53—809-1 11»0;)( oS XRAD
____XRAD
L L mm%m\l\nl\ll ml!%\l“““l ||||g|3||gg“6ﬂ|
11_080%3190%3-1 ——ﬁW ..,._%%%52:” 11-00602-003-1
XRAD ___XRAD ,__,__&R.A--————— XRAD




American Radiation Services ARS-054 Printed: 3/25/2011 10:13 AM
Baton Rouge Laboratory Page 1 of 1

N

310_31001_054 ABatch ABatchSamplelD ClientID Aliquotl | AliquotUnitsl [ IC_ID1 Aliquot2 : AliquotUnits2 !I1C_ID2 UserlD i ModDate “E
8125/ ARS1-B11-01169 |ARS1-B11-01169-01 | 1g JRABER | 03/25/2011 10:12:5%
8126/ARS1-B11-01169 | ARS1-B11-01169-02 1lg JRABER | 03/25/2011 10:12:57
8127 ARS1-B11-01169 |ARS1-B11-01169-03 g JRABER | 03/25/2011 10:12:58
8128 ARS1-B11-01169 |ARS1-B11-01169-04 Buckmani-11-5682 5.02/g 82987 JRABER | 03/25/2011 10:12:58
8129 ARS1-B11-01169 |ARS1-B11-01169-05 Buckman06-11-5683 4.99/g 82988 JRABER | 03/25/2011 10:12:58
8130/ARS1-B11-01169 |ARS1-B11-01169-06 |Buckman08-11-5684 5.02ig 82989 JRABER | 03/25/2011 10:12:58
8131 ARS1-B11-01169 | ARS1-B11-01169-07 |CALA-11-5224 5ig 82990 JRABER | 03/25/2011 10:12:58
8132 ARS1-B11-01169 [ARS1-B11-01169-08 |CALA-11-5227 5.01lg 82991 JRABER | 03/25/2011 10:12:58
8133 ARS1-B11-01169 ARS1-B11-01169-09 |CAPU-11-5282 5.03lg 82992 JRABER | 03/25/2011 10:12:58
8134 ARS1-B11-01169 {ARS1-B11-01169-10 | CAPU-11-5283 5.02ig 82993 JRABER | 03/25/2011 10:12:58
8135 ARS1-B11-01169 ARS1-B11-01169-11 |CAPU-11-5290 Sg 82994 JRABER | 03/25/2011 10:12:59
8136 ARS1-B11-01169 |ARS1-B11-01169-12 |CAPU-11-5296 4.99lg 82995 JRABER | 03/25/2011 10:12:59
8137 ARS1-B11-01169 ARS1-B11-01169-13 |CAPU-11-5301 5.02ig 82996 JRABER | 03/25/2011 10:12:59
8138 ARS1-B11-01169 |ARS1-B11-01169-14 |CAPU-11-5304 5.03ig 82997 JRABER | 03/25/2011 10:12:59
8139/ ARS1-B11-01169 |ARS1-B11-01169-15 CAPU-11-5308 5.02!g 82998 JRABER | 03/25/2011 10:12:59
8140 ARS1-B11-01169 |ARS1-B11-01169-16 |CAPU-11-5311 sig 82999 JRABER | 03/25/2011 10:12:59
8141:ARS1-B11-01169 | ARS1-B11-01169-17 ;CAPU-11-5292 5.01lg 83000 T JRABER | 03/25/2011 10:13:00
8142]ARS1-B11-01169 ARS1-B11-01169-18 iCAPU-11-5264 5ig 83001 JRABER | 03/25/2011 10:13:00
8143 ARS1-B11-01169 |ARS1-B11-01169-19 ACAPU-11-5269 4.99/g 83002 JRABER | 03/25/2011 10:13:00
8144 ARS1-B11-01169 ARS1-B11-01169-20 'CAPU-11-5298 5.03lg 83003 JRABER | 03/25/2011 10:13:00
8145 ARS1-B11-01169 ARS1-B11-01169-21 |CALA-11-5106 5.05!g 83004 JRABER | 03/25/2011 10:13:00
8146 ARS1-B11-01169 ARS1-B11-01169-22 |CALA-11-5110 5.03.g 83005 JRABER | 03/25/2011 10:13:00
8147/ARS1-B11-01169 ARS1-B11-01169-23 |CALA-11-5173 5.02ig 83006 JRABER | 03/25/2011 10:13:00




3/31/2011 8:25:11 PM
Protocol# 2 - Low Level H3.lsa

Assay Definition-

Assay Description:
LLH3 Assay in DPM Mode

Assay Type: DPM (Single)
Report Name: Reportl

Cutput Data Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20110331 1144

QuantaSmart (TM)

- 2.03 - Seriali# 423814

User:

Raw Results Path: C:\Packard\Tricarb\Results\H3 Low Level\lLow Level H3\20110331_ 1144\20110331 1144.results

RTF File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20110331 1144\Reportl.rtf

Comma-Delimited File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20110331 1144\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: ARS LL H3
Count Time (min): 120.00
Count Mode: Low Level
Assay Count Cycles: 1
#vials/Sample: 1

Repeat Sample Count: 1
Calculate % Reference: COff

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 g.0 2000.¢0 0.00

Count Corrections-

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

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

Half Life-

Half Life Correction: Off

Regiong Half Life Units Reference Date

Reference Time

Page # 1

H3 Low Level
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3/31/2011
Protocol# 2

0w

8:25:13 PM
- Low Level H3.lsa

Cycle 1 Results
Quench Curve Block Data

Date Acquired:

~ARSLLH3InA

Count Efficiency (%)

40

30+

20t

107

0

Date Modified:
ARS LL H3 in A

tSIE/AEC
655.

613

569.
454 .
383.

318

280.
235.
199,

11
.27
42
14
12
.52
21
97
12

0 106 200 300

1 " 4 4
t et *

400 500 600

{SIE/AEC

11/19/2010

700

Count Efficiency (%)

34.
32.
31.
.55
26.
.25
19.
16.
13.

29

22

08
77
54

06
79

48
98

QuantaSmart (TM)

- 2.03

- Serial# 423814

User:

Page # 2
H3 Low Level
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3/31/2011
Protocol# 2

NNNN

[NV S A

8:25:13 PM

- Low Level H3.lsa

SMPL_ID
BACKGROUND
B11-01169-14
B11-01169-15
B11-01169-16

Count Time
120.00
120.00
120.00
120.00

LS I I ol o

QuantaSmaxrt (TM)

CPMA
.559
.591
.660
.919

DPM1

W oo u

.00
.01
.33
.11

LSIE

550.
.81
.86
587.

57585
583

14

91

2.03 - Serial# 423814

Eff Nucl In A
31.21
31.72
31.95
32.06

DATE
3/31/2011
3/31/2011
3/31/2011
3/31/2011

11:53:
2:03:
4:13:

11

6:23

TIME

12
15
14

PM
PM
PM

] Page # 3
User: H3 Low Level

MESSAGES
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3/29/2011
Protocol# 2

9:03:58 PM

- Low Level H3.lsa

P# S# SMPL_ID
2 1 BACKGROUND
2 2 B11-01169-04
2 3 B11-01169-05
2 4 B11-01169-06
2 5 B11-01169-07
2 6 B11-01169-08

Missing vial 7.

Missing vial 8.

Missing vial 9.

Missing vial 10.

Missing vial 11.

Missing vial 12.

2 13 B11-01169-15
2 14 B11-01169-16
2 15 B11-01169-17
2 16 B11-01169-18
2 17 B11-01169-19
2 18 B11-01169-20
2 19 B11-01169-21
2 20 B11-01169-22
2 21 B11-01169-23

Count Time

120.00
120.
120.
120.
120.
120.

120.
120.
120.
120.
120.
120.
120.
120.
120.

00
00
00
00
00

00
00
00
00
00
00
00
00
00

1.

HFRP NP PR WD

N IS

QuantaSmart (TM)

CPMA
621
.653
.610
.734
.751
.646

.751
.108
.520
.866
.676
.959
.143
.921
.808

[ s o) Mo )R ¥ ¥4 I SN B e o]

.61
.84
.75
.87
.30
.10
.77
.08
.75

- 2.03 - Serial# 423814

584

578
572

.35
571.
584.
.00
.50
590.
572.
571.
564.

39
76

16
98
16
03

Eff Nucl In A
31.90
31.95
32.00
31.85
31.86
31.93

31.96
31.60
31.97
31.78
31.63
32.12
31.64
31.59
31.45

DATE

3/28/2011
3/28/2011
3/28/2011
3/28/2011

3/29/2011
3/29/2011
3/29/2011
3/29/2011
3/29/2011
3/29/2011
3/29/2011
3/29/2011
3/29/2011

[
A NNO DO WR

:42:
:52
:02
:12
:22:
:32:

142
:52:
:02
12
:22
:32:
142
:52:
:02

TIME
03 PM

:00 PM
:00 PM
:01 PM

00 PM
01 PM

:19 AM

19 AM

:21 AM

22 AM

:23 AM

24 PM

:25 PM

25 PM

:25 PM

User:

MESSAGES

Page # 3

H3 Low Level
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3/30/2011
Protocol# 2

RRRON NN R S

~ oy U N e S

11:30:10 PM

- Low Level H3.lsa

SMPL_ID

BACKGROUND
B11-01169-09
B11-01169-10
B11-01169-11
B11-01169-12
B11-01169-13
B11-01169-14

Count Time

.00
.00
.00
.00
.00
.00
.00

QuantaSmart (TM)

DEM1
4.97
i a8
.38
.1la
.08
.32

.20

S

~1 Ut ot n

- 2.03 - Serial# 423814

LSIE

565.

582

67

.20
571.
584.
577.
570.

10
03
03
12

Eff Nucl In A
31.23

31.
31.
31.
31.
31,
31.

48
90
59
95
75
56

DATE
3/30/2011
3/30/2011
3/30/2011
3/30/2011
3/30/2011
3/30/2011
3/30/2011

pt g
WUV N O ®

128
:38:
1 48:
:58:
:08;
:18:
28

TIME

: 07

10
11
10
09
09
10

PM
PM
PM
PM
PM

Page # 3
User: H3 Low Level

MESSAGES
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Beta Liquid Scintillation Counter Log Book

Date Time ARS Sample 1.D. Batch Liquid Technician
Number Number Scintillation File Initials
Number
32F1) 1508 RW-0 13i44-07 ?\\; C G G20 %C
L ) RiI}-01oUG-QX l l %
} L IRiv-aswygag | | L %
\ ) lRhealstacgal 4 {
L b Ri-vie g L !
) L mh-owevg-ial L L _
L L lah-orkqga ) [ ,
) L Ru-sioygay L L §¥>
\ | Rihanskang b \ (@{
) L Rn-6iuady b ¢ V%Q%’
) L. Ri-aswougin] L b Vk*
3-2841 0855 | SNC 5 An QR jrg”t
L L | Backgrowmod | Bu-onbs 1233 sor
L Lo Bwone-e | L L soft-
L L lgw-oubd-os 4 a Iop
L L jgu-onkr-ob | ) iy .7
A L @gu-onbi-o ¥ v 7S
L L [u-onpa-og | b 1 I
t + IR 3+ o
L ! Biowbs-10 | ] s

Page 18 of 100 Reviewed By: %Zﬂ Date: J-297¢
CE-13 Initials 51 of 72




Beta Liquid Scintillation Counter Log Book

Date Time | ARS Sample LD. Batch Liquid Technician
Number Number | Scintillation File | Initials
Number
sosu | 0855 m&@W——x\m Foft
1 L - Bu-oubs- 13 Q UD}’L AR
+ i Bu-onibd- 13 4 \?% T
i | Bu-oubd- 1 1 5
1 L Bli-onA- |5 1 1 rof
L 1 [Bu-ouuG-1p + L 0i- 1
1 1 Bit-ontA-1 1 b R
4 1 [Bu-onbag L - 7.1
g i Bi-o1ki-194 4 L S
| L 1 Bt -0WA-a.0 1 v ot
1 L Buonpa-a L S s
1 L [Bnowen-za- 1 \ .l
1l 4 B0 WG -a3 )V \ AV %qm
%3p-20u | 0B\ %ﬁm Rli-o1e® 0%14 ‘S'DTL
L L lpu-ouet-on L 4 A
s L en-onea- e 1 L 4P
1 L [Bu-ouA-u L L 3;32,
1 L lgn-onea- 1A 1 i soF
1 1 |Bu-ones-t3 L L -
AN | L Bli-on g -14 | 1 ; L <A
Page 19 of 100 Reviewed By: M Date: - 5-]I

CE-13
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Beta Liquid Scintillation Counter Log Book

Date Time | ARS SampleLD. | Batch Liquid Technician
Number Number | Scintillation File | Initials
Number
5311 | uu( | Bockarowol |Bl-oMEA|  114Y Jor-
A L | 2n-ouaty L L -
| L [Bu-on-1s 1 k i
1 L Bli-oubg- e L e S
H-4 | 032 | SNC 5l Gh L TR
1 1 Mfowﬁﬁ @2\1-00550 1013 !«
L L |Bu-oesse-ov || L o
L L |Blioosso-0a | L 1 N
L \- |BlU-00550-03| |\ L o
L } | Bli-oosso-oY 1 L o
L L' plicoosso -os 1 \ -
) )1-00550 - 0l 4 v ﬁb
L \W “RO550-07 L L 'fﬁzm
L l \B'FQKU oy | L L | s
1 V& -oow \ Y s Lt
L L Bit-ossso- fo\@/? V -
i L [ gn-oosso-u N‘\}: R S
(R 1 |Bu-oasso- 13 { ~) i
4 Vo lgy-00s50-13] L NP7
l | |gn-eesso~)4 L } %(
Page 20 of 100 Reviewed By: Date: jz[:i'_z:

CE-13
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3/31/2011 11:01:13 AM QuantaSmart (TM) - 2.03 - IPA - Serial# 423814 Page# 1

3H Background

Total # pts : 5219

Valid # pts : 35 o~
Mean : 2.15 1‘6
[2}5] 1 0.21 9
Date Value Valid Pt

Dec 02, 2010 2.00
Dec 08, 2010 2.46
Dec 13, 2010 2.12
Dec 15, 2010 1.99
Dec 22, 2010 1.95
Dec 29, 2010 2.03
Dec 30, 2010 2.04
Jan 03, 2011 2.15
Jan 05, 2011 2.47
Jan 10, 2011 1.99
Jan 11, 2011 2.49
Jan 14, 2011 1.96
Jan 19, 2011 1.94
Jan 21, 2011 2.09
Jan 27, 2011 2.10
Jan 2%, 2011 2.62
Feb 01, 2011 1.97
Feb 07, 2011 2.06
Feb 09, 2011 2.17
Feb 10, 2011 2.54
Feb 13, 2011 2.33
Feb 18, 2011 2.39
Feb 22, 2011 1.94
Feb 24, 2011 2.02
Feb 25, 2011 2.46
Feb 28, 2011 2.05
Mar 02, 2011 1.96
Mar 06, 2011 2.04
Mar 13, 2011 1.86
Mar 16, 2011 2.11
Mar 17, 2011 2.19
Mar 17, 2011 1.86
Mar 18, 2011 2.32
Mar 25, 2011 2.32
Mar 28, 2011 2.20

ODEDE B b4 DD B BB D BB B B B D D D Be DB BN DD D MMM X



3/31/2011 11:01:13 AM QuantaSmart (TM) - 2.03 - IPA - Serial# 423814 Page# 1

3H Background

Total # pts : 5219 «
valid # pts : 35 ~
Mean : 2.15 §
8D : 0.21

1‘521 4} .............................................................................................. .,,._3

4

3/28/2011

12/2/2010




3/31/2011 11:01:39 AM QuantaSmart (TM) - 2.03 - IPA - Serial# 423814 Page# 1

3H Efficiency

Total # pts : 5291 «
valid # pts : 36 %
Mean : 63.61 5
SD : 0.14

Date Value valid Pt

Dec 02, 2010 63.58
Dec 08, 2010 63.64
Dec 13, 2010 63.54
Dec 15, 2010 63.39
Dec 22, 2010 63.50
Dec 29, 2010 63.66
Dec 30, 2010 63.55
Jan 03, 2011 63.49
Jan 05, 2011 63.76
Jan 10, 2011 63.82
Jan 11, 2011 63.63
Jan 14, 2011 63.61
Jan 19, 2011 63.87
Jan 21, 2011 63.69
Jan 27, 2011 63.52
Jan 29, 2011 63.69
Feb 01, 2011 63.62
Feb 07, 2011 63.90
Feb 09, 2011 63.69
Feb 10, 2011 63.75
Feb 13, 2011 63.45
Feb 18, 2011 63.75
Feb 22, 2011 63.72
Feb 24, 2011 63.43
Feb 25, 2011 63.65
Feb 28, 2011 63.49
Mar 02, 2011 63.28
Mar 06, 2011 63.64
Mar 13, 2011 63.74
Mar 16, 2011 63.57
Mar 17, 2011 63.50
Mar 17, 2011 63.41
Mar 17, 2011 63.55
Mar 18, 2011 63.61
Mar 25, 2011 63.70
Mar 28, 2011 63.73

MDD D D DB D D DDA B D DB D D D B D D D D M N



3/31/2011 11:01:39 AM

3H Efficiency
Total # pts
Valid # pts
Mean

8D

63.886"

o se se

5281
36
63.61
0.14

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

63.475

63.3381

63.612
[ }

12/2/2010

3/28/201 173

Page#
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Printed: 5/14/2010 4.25 PM

INTERBATIONSL

QUALITY CONTROL PROGRAM

AMERICAN RADIATION SERVICES
RADIOACTIVE REFERENCE SOLUTIONS

ANNUAL ACTIVITY VERIFICATION

VERIFICATION DATE : 3/2010:0:00| date counted
STANDARD REFERENCE #;
Principal Radionuclide Half Life, Years Half Life, Days
ENTER-> [ | OR-> [ 4.4998E+03
1.232E+01 4.4998E+03
Radionuclldem Dilution Reference Date],  2/25/2009.8:30]
Dilution Activity . 3.01|pCi per gram ===> dpm/g 6.68
Verif. Date Decay Corracted - 2.81]|pCi per gram ===> dpm/g 6.24

Minimum of 3 Required

S.0206-V1B T ~6.18 «
$:Q206-v2B 11.42 1 LSC 0.3186 1.62 5.010 6.13 2.76
- [8:0206-V3B = 12.01 1 LSC 0.3360 1.62 4,990 6.19 2.79
$-0206-V4B 11.75 1 LSC 0.3275 1.62 5.010 6.17 278
$-0206-V5B 11.45 1 LSC 0.3196 1.62 5.020 6,13 2.76
Average ©6.16 2.77
; Two Sigma Uncertainty . 0.08 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)mg_ggr\g MW Date: 5/14/2010
Q
QC Approval Date: 5/142010
J Y
< e
H-3 Verified 5/14/10
SL Expires J§ ;5[14/11
Manufactuer [NIST
Sol Matrix |H20
Ref No [NIST 4361C Y
Tech |M Thibodeaux o A
Parent ID [S-0152 5»(.~ INTERNATIONAL

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

~RADIOACTIVE STANDARDS - BATON ROUGE LABORATORY "~

ARS-038

60 of 72



STD ID: S-0206

Add/Edit Secondary Sids — GMENTONESENLEN B v ETE

INTERNATIONAL

Planning Parent Svlution Reference #

Planining Comments Parent Solution #

Target dpim/g {on dil, date) Parent Prncipal Radionuclide

Target Fina! volume mi Parent Reference Dats

Appx mass g of Parent Sol'n

Appx vol mi of Parent Sol'n

Certl Act/Vol
Units

Parent Certified Act

Parent Cert Act Uncert 1 Sigma

Expected Addition for Analysis g 5 4 Parent Sp. Gravity G/M|

Parent Supplier

Standards Preparation / Dilution

Secondary Solution #

Dilution Date (New Ref Date) 0272572009 08:30

»\rr;poute, Emptyr(gr) B Parent Cert Exp Date

Ampou.le: )Sa%ution Gross (g}' - ' Parent Matrix
Net Wt Removed (g) Certified dpmlg At Ref Date
Tra;‘ls‘fer(lcmamer,empty (g) 103,64 Cefﬁﬁeé”dpm/g on 02/2572009 08:30

[

Container Plus Safution {g) 153,45

Net Wt Transferred (g} Parent Comments

. DPM Xferred on 02/25/2009 08:30

Dituent/matrix Parent Tach

is_Primary

Test Mass of 5 mi of Diluent (g) 15 LCS

Diluent Density Test - (g/mL) Is_Tracer

Dilution Empty Container Mass [g) I 198,75 is_Calib

Dilution Full Cont g (if measured) 697,31

: Dilution Final Volume mi (if measured)

Final Ditution Density (g/mlL)

Final Dilution Measured Mass g

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

Final Dilution dpry/g

Final Dit New Ref Date/Time
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Report Compilation Checklist

ARS SDG: 11-00547 Client Name: LANL

Sample Matrix:

AQ

LEVEL 1 COMPONENTS

1st Reviewer

1) Cover Page Complete and Accurate (see ARS-059)?

}Sé:s Ne N/A

2) Technical Review Checklist(s) Complete and Accurate?

Y No NA

3) Case Narrative Complete and Accurate (see ARS-059)7?

}{s No N/A

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

){s No N/A

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 N/A

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

¥s No NA

LEVEL 3 COMPONENTS

1st Reviewer

9) Efficiencies are Present?

)’és No N/A

10) Calibrations are Present?

>€s No  N/A

11) Backgrounds are Present?

¥s No NA

12) Spectrum Analysis is Present?

¥s No NA

13) Spectral Plots are Present?

Y6 No NA

14) Plateaus are Present?

¥ No NA

15) Control Charts are Present?

){s No N/A

18) 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?

¥es No NA

19) Calibration Certificates Present?

¥s No NA

20) Copies of Log Book Pages Present?

%s No  N/A

21} Sample Receiving Documentation Present?

¥s No NA

22) LIMS Reports Present?

)\*és No N/A

23} Applicable Correspondence Present?

¥ No NA

24) Other: Yes No NX
: 24 M e -24-1)
Report Generator Signature Date Management Review Signature Date
ARS-059
07/03/2009
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LSC s
Technical Review Checklist

INTERNATIONAL

ARS1-11-00547

AQ

ARS SDG

Sample Matrix: Aliquot (Circle One): Dry As Reéived Filtered

Other:

Required QC Samples (Mark all that apply): Bla(k L@é LGED Sample Dup MS MSD
ARS A. Batch ID(s): Batch A: ARS1-B11-01170 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? ‘(.eg/ No N/A YX No N/A
2) 100% of Manual Calculations Verified? Yes No N#& | Yes No )(A
3) Blank Composition/Configuration Matches Calibration? ws” No NA Y)(@ No N/A
4) Deviations from procedure are documented and verified? Yes  No &A™ Yes  No M
5) Appropriate Cocktail Selected? & No  NA YA Mo NA

6) Sample Prep Anomaly?

U No [ Yes (See Tech Notes)~ NCR # (I initiated):

q-uvwv*\pb QFLQM«\, b -H-3ou

i AR

/ Chemist Signature Date {Verifior Review Signature

B. ANALYSIS REVIEW

- Analyst Review QA Officer Review
1) Calibrations Valid and Current? S No NA | Yl No NA
2) Backgrounds Valid and Current? o No  NA Y No NA
3) Source Checks Completed and Acceptable? Xoe No  NiA yés No NA

V4N

(- 24-11

QA Officer Signature

Date

/(na}yst Signaturk

Analyst Review Technicial Review
4) Background Checks Complete and Acceptable? Les™ No NA \Y% No N/A
5) 100% of Manually Entered Parameters Verified Accurate? \se~ No NA %No N/A
4
6) Appropriate QC samples initiated at required frequency? Yee—"TNo NA Yes\ No N/A
6) Test/Sample Specific Parameters (See ARS-059 for details)
Analysis Parameters Checked and Correct e
a) and Peak Shapes are Acceptable? \m NIA \ NIA
b) Spectra show no Evidence of Interferences? ¥es— No N/A Yes No\%
- |c) Sample Quench for All Samples within Range of Quench Curve? 2o No NA Yes \&
7} Analysis Anomaly? g’ﬂo/ L Yes (See Comments)  NCR # (if initiated): \ﬁ
P nitenn. o, o
LA =
Date Technicial Reviewef Signature Date

t g

ARS-059 Page 1 0of 2
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J‘ INTERNATIONAL

C. BATCH QC VALIDATION

LSC

Batch A: ARS1-B11-01170

Technical Review Chec;klist

. . Proj. Mgr. Review QA Officer Review

1) Activity + 3xCSU a Negative Number? Yes Mo NA | Yes N#' NA
2) RDL Criteria are Met? Ye¢” No NA v No NA
3) Method Blank Criterion Met? Yes No NAA YpS  No NA
4) LCS/.CD Criteria Met? Yg  No NA Y5  No NA
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Yas~ No NA Y& No NA
6) MS/MSD Criteria Met? Yes No NA~” Yes No Iy)(
7) Batch QC Anomaly? [A'No [ Yes (See Tech Notes)  NCR # (If initiated):

\ (. , , /] oo

\s’u/m e 241 U?’)’Y\ -4 -

Project Manager Signature Date QA Officer Signature Date

GENERAL COMMENTS
ARS-059 Page 2 of 2
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LSC

INTERNATIONAL

Technical Review Checklist

A. RADIOCHEMICAL PREPARATION REVIEW

ARS SDG ARS1-11-00547
Sample Matrix: AQ Aliquot (Circle One): Dry As th(eived Fitered  Other:
Required QC Samples (Mark all that apply): Blank LCS LCSD SampleDup MS MSD
ARS A. Batch ID(s): Batch A: ARS1-811-01169 Batch B: N/A Batch C: N/A
Test Method(s): LSC-A-021 N/A N/A
I

Chemist Review Verifier Review
1) 100% of Manual Transcriptions Verified? Yee~ No NA \ﬁé Ne NA
2) 100% of Manual Calculations Verified? ves No W& | Yes No N
3) Blank Composition/Configuration Matches Calibration? Yes No N@” | Yes No r\%
4) Deviations from procedure are documented and verified? Yes No N&~| Yes No M
5) Appropriate Cocktail Selected? Yg No  NiA YA No NA
6) Sg_ngle Prep Anomaly? % [] Yes (See Tech Not% NCR # (If initiated):

CfooniTD (M%%—t ‘ '

%_,3 A5 "//

/ Chemist Signature Date

( Verifier Review Signature

Date

NALYSIS REVIEW

1) Calibrations Valid and Current?

Analyst Review

QA Officer Review

)

QA Officer Signature

Yo~ No NA % No NA
2) Backgrounds Valid and Current? Yo~ No NA xe{ No N/A
3) Source Checks Completed and Acceptable? Yee” No NA | Y€ No NA
{L}M/Y\ {4~ Q}{“l [
Date

Analyst Review

Technicial Review

4) Background Checks Complete and Acceptable? Yo No NA NyYype No NA
5) 100% of Manually Entered Parameters Verified Accurate? Ye¢~ No NA % No NA
6) Appropriate QC samples initiated at required frequency? Yes No #K | Ye JNo  NiA
8) Test/Sample Specific Parameters (See ARS-059 for details)
Analysis Parameters Checked and Correct \
a) and Peak Shapes are Acceptable? “{/ No N ves \".\N/A
b} Spectra show no Evidence of Interferences? Yee~  No N/A Yes No % \,
¢} Sample Quench for All Samples within Range of Quench Cu»rve? Xse~~ No N/A Yes No N/A\
7) Analysis Anomaly? % [ Yes {See Comments}  NCR # (If initiated):
_QWM*DM 3-3)-1\ N
/ Analyst gignatum Date Technicial Reviewer Signature Date
ARS-059 Page 1 of 2
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A F Batch A: ARS1-B11-01169
Lsc

= INTERNATIONAL Technical Review Checklist

C. BATCH QC VALIDATION

_ Proj. Mgr. Review QA Officer Review
1) Activity + 3xCSU a Negative Number? Yes No K Yes No NA
2) RDL. Criteria are Met? Yes  No N#C Yes No N
3) Method Blank Criterion Met? Yes No Nig Yes No N
4) LCS/LCD Criteria Met? Yes No N& | Yes No Np
5) Duplicate (S8ample Duplicate, LCSD, MSD) Criteria Met? Yes No N& Yes No NA
6) MS/MSD Criteria Met? Yes No NA | Yes No N
7) Batch QC Anomaly? 4 No L] Yes {See Tech Notes) NCR # (If initiated):

Yt bhaese  (5-74-u U Lo
Project Manager Signature Date QA Officer Signature Date

GENERAL COMMENTS

ARS-059 Page 2 of 2
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ARS International
Baton Rouge Laboratory

Printed: 3/17/2011 11:39 AM
Page lof 1

SDG Report - Samples and Containers

DG Specitic Data

PR ARS1-11-00547

30
 sample Count Rpt Level 4 3/17/2011
B - " Los Alamos National Laboratory 471572011
e 114 4/14/2011
“Profite Number B LLY] 4/12/2011

Comments

B ae7. 5 Environmental

11-1637

63641-001-10

WEPR1158W100

-ClientiD

Sam
Buckman1-11-5682
7

03/14/11 12:00 PM
s

SampleEnd Déte
03/14/11 12:00 PM

§2442
Buckrnan06-11-5683

1000.00

Commenis

03/14/11 12:00 PM 03/14/11 12:00 PM H 90 5 LL3H

'1000.00

03/14/11 12:00 PM 03/14/11 12:00 PM

1000.00
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ARS International Printed: 3/17/2011 11:39 AM
Baton Rouge Laboratory . Page 1 0of1

SDG Report - Analysis Assignments

R ARS1-11-00547
s Los Alamos National Laboratory

LSC-A-021 Lo eve! Tritiu creen m {Aqueous) 3 V 001 LSC-A-021

X

LSC-A-022 Low Level Tritium by Enrichment Process in {Aqueous [AQ]) 3 001 LSC-A-022 X
002 LSC-A-021 X

002 LSC-A-022 X

003 LSC-A-021 X

003 LSC-A-022 X
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American Radiation Services DQO Report for SDG Printed: 3/17/2011 1:09 PM
Baton Rouge Laboratory ARS1-11-00547 ’ Pagelof 1

f 72

Aliquot Units: ProcedureNo| RDL LCS: MS_LL: MS_ UL RadY_LL: RadY_UL: GravY LLi GravY LL

Analysis Code | Group | RoughPrepReq BlankCorrectionMDA  BlankCorrectionAll | CountTimeRe
LSC-A-021 STC TU ¢ ARS-054 0.00E+00 75 125 60 140 30 110 : 40 110 : FALSE FALSE FALSE
LsC-A-022 | STC Enriched H-3 TU i ARS-054 0.00E+00; 75 125 @ 60 140 ¢ 30 ; 110 40 . FALSE FALSE FALSE




° »

ARS FILE TRACKING SHEET

SDG: ARS1-11-00547

Task Date / Time Initials

Date & Time Samples Received 03-17-11/10:09 (‘ 9%

ICOC Initiated / Storage Location: LL3H 03-17-11/11:39| 0 4 />

Technical Checks Performed S\Oﬂ/ "Pa?b 0 ——
Report Written / EDD Generated: -1/ 125F S| |

Date/Time Initials b- 2411 ‘ 255 O
' 1

Quality Assurance Checks Performed on Report e 9 gl ‘ :yv” . #{Y\ /
Management Check Performed on Report , \d‘ /
Preliminary Report Sent

Report E-mailed

Report Faxed

Report Reviewed

Report Mailed

Invoice Completed Invoice #:

Report Imaged

SPECIAL REQUIREMENTS

Requirement Yes

3 Hour Rush

24 Hour Rush

48 Hour Rush

Special Invoicing *“"”* Mgmt. Approval:

NN E

NOTES:

ARS-062
04/23/2010
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COMPANY NAME; I3 Moume el (6d)

External and Internal Surveys

é

soe: MO\ DO

Calibration Due

SHIPPING CONTAINER . I Exposure N mid-Z -
Good Condition =T Rate Meter: [)] Q;Lf/) Mﬁ/ Serial No.: _PLLpHLo Date: 97¢ "//
Radioactive ~ [JYes  [AW Count Rate . /Ll f‘ -

el X ¢ (¢ Calibration Due .
UN2910 %v} e M 2 JOYS ST seriaino: . 2LI8YSS G wwn ™ Y1)
Sec. Seals Y [Ine
Seals Intact Yes D No A Max. Exposure Rate on
o0 {%}M Background Exposure Rate 2}5‘ Shipping Containers Externals ‘ Z/
Air Bill [ Yes No (uR/hr) (Plus Bkgd) pR/hr

COC PRESENT WITH SAMPLES
coc e O O Shiping Contanrs Exmals 10

SAMPLE CONTAINER(S) Background Count Rate {cpm) " {Plus Bkgd) cpm

it . Ren able Count Rat:
Good Condition [LWes  [Ino g’;pingmc"gmamm‘;nmfazm 90
Sec. Seals [ Cne Plus Bhgd) cpm
Seal intact [f¥es [ Ino [Inya
Marked Radioactive [Jyes 5
‘ # Samples Rev
Matrix [ AF ,{AQ/, BI, FE, LT, 81, 80, UR, VG] Acceptance Limits
pH < 2 is Acceptable <500"%%, <100/, 4
; . Mark it .
Sample Label/Comments/Notes PHOrig | pHFinal i, o o mlshﬂsv@@ uR/hr cpm

Budmen -\ -Ay 2

|00 mL

|

Wil -2k >

77

(0O0Omi | |2

Wi Oleyy

s

(0O | 2

sl (P U

8:\Procedures_Controlied\Controlled Forms\ARS-062 Sample Receipt inspection Form

Date/Time Surveyed: 51 7’f 3 I} { 05X

Page 1 ofl_
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