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Wednesday, March 16, 2011 

LOS ALAMOS 
NATIONAL LABORATORY 

ATTN: Danny Coleman 

American Radiation Services - Primary 

1726 Wood dale Court 

Baton Rouge, LA 70806 

Please analyse the enclosed samples 

according to the schedule indicated: 

Hard Copy Required 

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: 

PRIORITY METHOD CODE 

Generic:Low_LeveLTritium 

ID 

Buckm an 1-11-5682 

SAMPLE 
MATRIX 

WG 

BUckman06-11-5683 WG 

Buckman08-11-5684 WG 

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 

DATE SAMPLED SPECIAL 
INSTRUCTIONS 

3/1412011 

3/1412011 

3/1412011 

Final Page of REQUEST NUMBER 11-1637 
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Wednesday, March 16, 2011 

LOS ALAMOS 
NATIONAL LABORATORY 

ATTN: Danny Coleman 

American Radiation Services - Primary 

1726 Wooddale Court 

Baton Rouge, LA 70806 

LAB REQUEST COMMENTS: 

ISAMPLE ID 

Buckman1-11-5682 

BuckmanQ6..11-5683 

Buckman08-11-5684 

CTNR CTNR DESC 

Relinquished By: 

1 POLY 

Signature 

Signature 

POLY 

POLY 

Date 

Received for DISPOSAL By: Date 

Signature 

Time 

Time 

Hard Copy Required Page 1 of ~ 

LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 11-1637C 
REQUEST NUMBER: 11-1637 

TURNAROUND/REPORT DUE: 4/1512011 

TURNAROUND REQ'D: 30 

ORDER 

WSP-LL-H-3 

WSP-LL-H-3 

WSP-LL-H-3 

Received By: 

Remarks: 

Signature 

Signature 

PRESERV 

None 

None 

None 

Date 

MATRI.;~{ ... , 
, v ~J 

WG 

WG 

WG 

Time 
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A-RS ~ INTERNATIONAL 

June 24, 2011 

LANL 
Keith Greene 
PO Box 1663 MS M992 
Los Alamos, NM 87545 

Request Number: 11-1637 

2609 North River Road • Port Allen, Louisiana 70767 

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

LANL Sample ID: Buckmanl-11-5682; Buckman06-11-5683; Buckman08-11-5684. 

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, 

'VUl\tf-t;! ~CLI'\ 
Laboratory Management 
ARS International 
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/A-RS ,At 
2609 North River Road • Port Allen, Louisiana 70767 

;;.~-. INTERNATIONAL 

COVER PAGE 

PROJECT SAMPLE IDENTIFICATION 
CROSS-RE FERENCE 

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

Request LANL American Radiation Services 
PROJECT SAMPLE Number 

IDNUMBER 
SAMPLE ID NUMBER(S) 

~~ ... 
.~---

]]-]637 Buckmanl-l1-5682 ARSI-I1-00547-001 

11-1637 Buckman06-11-5683 ARS1-11-00547-002 

11-1637 BuckmanO~-11-568~---r ARSI-I1-00547-003 

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

ANAL YTICAL RESULTS 
The result data that are flagged with "U" indicate that the activity is below the Moe. 

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

I 

"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 EOO, 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." 

"/ certify that this electronic image and all hardcopies producedfrom this image accurately represent the data and 
is in compliance with the LANL specific requirements, both technically and/or 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 t.o ~~4-'l{ __ _ 
Title Date 
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,'" /A-R-5-------~
/ " 2609 North River Road, Port Allen, Louisiana 70767 

1 (800) 401-4217 FAX (225) 381-2996 

. .- INTERNATIONAL 

ARS Sample Delivery Group: 

Client Sample 10: 

Sample Collection Date: 

Sample Matrix: 

ARS1-11-00547 

Buckman 1-11-5682 

03/14/11 

Aqueous 

NOTES: Project Cost Code WEPR1158W100 

Request or PO Number: 

ARS Sample 10: 

Date Received: 

Report Date: 

AnalysIs 

~.?~~(!:!.~.e. " 
06/21/11 23:51 

11-1637 

ARS1-11-00547-001 

03/17/11 

06/24/11 

Analysis 
Technician 

Tracer/Chem 
Rec~very 

JR NA 

Notes: American Radiation Services, Inc, assumes flO liability for the use or inrerpretab'ofl of any analytical results provided other than the cost of the analysis itself. Reproduction of this report in 
less than fulf rCQ!.Jlres the written consent of the American Ri3diiltion Services, Jnc. 

LELAP Certificate# 01949 NELAP Certificate # E87558 
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· .. :.: ... .......... A-·· ms---______ -:----::---------J JI '" 2609 North River Road, Port Allen, Louisiana 10161 

~$~_ • INTERNATIONAL 1 (800) 401-4211 FAX (225) 381-2996 

Ana!ysls 
Desc(lp~jon 

Enriched H·3 

ARS Sample Delivery Group: 

Client Sample 10: 

Sample Collection Date: 

Analys.ls 
Results 

1.12.0 

Sample Matrix: 

ARS1-11-00547 

Buckman06-11-5683 

03/14/11 

Aqueous 

OLe 

0,390 

NOTES: Project Cost Code WEPR1158W100 
,· ............ '_m ...... ' •..•••••••. 

Project ~iew 

Request or PO Number: 

ARS Sample 10: 

Date Received: 

Report Date: 

Analysis 
. Date/Time 

06/22/11 03:04 

11-1637 

ARS1-11·00547·002. 

03/17/11 

06/24/11 

Analysis 
Technlcjan 

lR 

Tracer/Chern 
Recovery 

NA 

Notes: American Radiation Services, Inc. assumes no liability for the use or interpretation of any an;;Jlytical results provided other than the cost of the analysis itself. ReproductIon of this report in 
less than full requires the wntten consent of the American Radiation Services, Inc, 

LELAP Certificate# 01949 NELAP Certificate # E87558 
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A-RS . --------------------------1-(-SO-0-)-4-0-1--4-2-7-7--F-A-X-(~2-2-5-)-3-S-1--2-9-9-6-------------------------~ 
2609 North River Road, Port Allen, Louisiana 70767 

. -' INTERNATIONAL 

Analysis 

D~~~~"lpt!::~ ... 
Ennched \1-3 

ARS Sample Delivery Group: 

Client Sample XD: 

Sample Collection Date: 

Sample Matrix: 

ARS1-11-00547 

Buckman08-11-5684 

03/14/11 

Aqueous 

NOTES: Project Cost Code WEPR1158WI00 

Project Manager Rel/iew 

Request or PO Number: 

Analvsis 

~~,~~, ~,:,tho~ 

ARS Sample ID: 

Date Received: 

Report Date: 

11-1637 

ARS1-11-00S47-003 

03/17/11 

06/24/11 

AnalYSis 

Technician 
Tracer/Chern 

~ec~)Ve.~y 

NA 

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 itseff. Reproduction of this report in 
less than full requires the written consent of the American RiJdiation Servicesf inc, 

LELAP Certificate# 01949 NELAP Certificate # E87558 
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QC Results Report 

Laboratory Control Sample Evaluation 
Analysis QC Analysis Expected 

Batch Type 
Analyte 

Result51 
CSU 1 (1s) MDC Value 

ARSI-B11-01170 lCS H3 7,110 1.120 0.710 8.128 

Blank Evaluation 

• 

Analys;s QC Analysis Expected 
Batch Type 

Analyte 
Results CSU1!1.) MDC Value 

ARS1-B11-01170 MBl H3 -0.620 0,200 0.640 NA 

Sample RER Duplicate Evaluation 

~ QC Analysis 
Result 1 CSU 1 (1s) Result 2 CSU 2 (1s) Type Description 

I ARS1-Bll-01170 lCSD H3 7.110 1.120 8.380 1.310 

Sample DER Duplicate Evaluation 

Analysis QC Analysis 
Result 1 CSU 1 (1s) Res\Jlt 2 CSU 2 (1s) Batch Type Description 

ARS1-Bll-01170 lCSD H3 7.110 1.120 8.380 1.310 

Project Manager Review 

Report 
Qual 

Units 

TU 

Report 
Qual Units 

U TU 

Qual 
Analysis 

Units 

TU 

Qual 
Analysis 

Vnits 

TU 

Sample Delivery Group: ARS1-1i-00547 

Date Received: 3/17/2011 

Analysis Analysis Analysis Percent ) I LCS 
Test Method Date/Tittle Technician R (Oft,) Acceptance 

ecovery Range 

ARS-040 6/21/11 14:19 JR 87 75%--125% 

Anid~is Analysis AnalysiS • 
Test Method Date/Time Technician 

ARS-040 6/21111 20:40 JR 

Analysis 
RER 

Analysis Ana'ysis RER AccePtanceR 
Test Method Date/Time Technician ange 

ARS-040 6/21/11 17:29 lR 0.52 < 1 

Analysis Analysis AnalYSlS 
OER 

OER AcceptanceR 
Test Method Date/Time Technician 

ange 

ARS-040 6/21111 17:29 JR 1.47 <: 3 

Notes: Ameflcan Radiation Joe. assumes no liability for the use or inteJ'pretatjon of any analytical results provided other than the 
cost of the analYSiS itself of this report In less than full requires the: written (onsent of ARS Intr;rnatlonaL 

LELAP Certificate# 01949 NElAP Certificate # E87558 
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Expected Value Calculations LANL 
ARS Batch Number: ARS1-B10 - 01170 

LCS 

LCSD 

CALCULATED 
EXPECTED VALUE 

CALCULATED 
EXPECTED VALUE 

= 

= 

~/L-
26.179 

Range 

26.162 

Range 

20.943 31.414 

20.930 - 31.395 

\L\ 
8. \~B 

to. \2.2.. 
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A-R·S ~ 
2609 North River Road • Port Allen, Louisiana 70767 

1 (800) 401-4277 • Fax (225) 381-2996 
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Sc,i:nti;llatiion Counting 

Samples. 
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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 

LCS 
LCSO 

QC Evaluation 
EPA Method: ARS-040 

Batch 10: ARS1-B11-01170 
SOG's: ARS1-11-00547; 548; 549; 601; 602 

22.8900 
27.0100 

CSU (2s) 
CSU-O (2s) 

7.0400 
8.2800 

OER = abs(LSC-LSCO) = < 3 
sqr«2s CSU/2)A2)+« 2s CSU-O/2)1I2) at 1 sigma 

OER 4.12 = 0.758168 < 3 
5.4341513 

% RPO= ABS( LCS - LSCD) * 100 <25% 
(LCS+LCSD)/2 

%RPO 4.12 *100 = 16.51303 < 25% 
-~2~4~.9"!!'5----

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

RER= 

RER= 

abs«LCS-LCSO)) 
(CSU)+(CSD) at 2 sigma 

4.12 
15.3200 

Blank Information 
Act CSU(2s) MOA 

-2 2.07 

<1 <--LANL Requirement 

0.268929504 <1 

Act>MDA 

i 

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

ACT = -2 
CSU = 1.25 

Is ACT < 1.65*CSU? 
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ARS Tritium Enrichment Calculations 

Procedures ARS-040 , ARS-060 
ARS File ID Number 
ARS Batch ID Number 

ARS1-ll-00S47;S48;S49;601 ;602 
ARSl-81 Hll170 

Final mass 
electrolyzed 

Initial Mass Mass Na202 sample wi 
sample (g) added (g) NaOH (g) 

Mass 
equivalent 
NaOH (g) 

Final Mass 
Electrolyzed 
sample (g 
pure H20) 

Enrichment Factor I Bkg Quench Curve 
Curve coeff. - Power coeff .• Polynomial 

y '" a" X"b y '" ax"3+bx"2+cl(+d 

8.978E-Ol 
-9.611E-Ol 

Volume Enrichment 
factor Factor 

Average 
Sample 

CPM 

-2319E-06 

2724E·03 

_l060E+OO 

1.383E+02 

Detector 
Eff 

(decimal) Aliquot 

Enter 
alfq. in 
final 
Rep. 
Units 

Sample 10 VI mi Vr m, V, x y R. 
Bkg CPM 

Rb 
alP 

ISlE Eff Aliquot Units 

811-01170-01 

811-01170-02 

81 '-01170-03 

811-01170-04 

8"-0'170.{)5 

811-01170-06 

811-01170-07 

811-01170-08 

811-01170-09 

811-01170-10 

811-01170-11 

811-01170-12 

811-01170-13 

811-01170-14 

811-01170-17 

811-01170-18 

811-01170-19 

811-01170-20 

811-01170-21 

811-01170-22 

811-01170-23 

504.33 

504.65 

506.24 

506.02 

503.20 

505.38 

504.43 

516.63 

511.23 

509.67 

511.88 

504.59 

508.51 

507.87 

498.51 

501.98 

503.31 

504.40 

508.41 

502.58 

487.79 

2.00 

2.00 

2.00 

2.02 

2.01 

2.00 

2.03 

1.99 

2.00 

2.01 

1.99 

1.99 

2.00 

2.02 

2.00 

2.00 

2.01 

1.99 

2.01 

2.00 

1.99 

11.92 

13.03 

12.35 

11.63 

13.71 

13.63 

11.13 

12.43 

12.16 

11.75 

11.49 

10.63 

11.07 

11.43 

10.47 

11.43 

11.35 

11.82 

10.35 

10.51 

10.56 

2.06 

2.06 

2.06 

206 

2~ 

206 

206 

2~ 

206 

2~ 

2~ 

2~ 

2.06 

206 

2M 

206 

2.~ 

2.~ 

2m 

2~ 

2~ 

9.86 

10.97 

10.29 

9.55 

11.64 

11.57 

9.04 

10.38 

10.10 

9.68 

9.44 

8.58 

9.01 

9.35 

8.41 

9.37 

9.28 

9.77 

8.28 

8.45 

8.51 

002 

002 

002 

002 

002 

002 

002 

002 

002 

002 

002 

002 

002 

002 

002 

002 

002 

002 

002 

om 
002 

39.40 

35.59 

37.96 

40.77 

33.52 

33.86 

42.85 

38.38 

39.01 

40.52 

41.68 

45.06 

43.31 

41.75 

45.40 

4120 

41.69 

39.76 

46.97 

45.55 

43.96 

6 

6 

T.I.ARS TRAX Reooits\CaICLiiatlons\2011 I.ARS~-BI1-01170\Copy of TritlL<mLowLevel~E,'lriched-Rev5 
Prlr.ted 6/2.:1/20111245 PM 
H-3_.EnnchflentLV2 XIS 

1.41 485.51 0.3009 0.00800 

1.41 492.59 0.3022 0.00800 

1.41 51356 0.3058 0.00800 

1.41 406.43 0.2720 0.00804 

1.41 410.46 0.2740 0.00807 

1.41 41121 0.2744 0.00603 

1.41 402.05 02699 0.00800 

1.41 403.70 0.2707 0.00757 

1.41 410.77 0.2742 0.00800 

1.41 412.42 0.2750 0.00800 

141 410.95 02743 0.00800 

1.41 307.62 0.2155 0.00820 

1.41 422.58 0.2800 0.00800 

1.41 415.81 0.2766 0.00800 

141 414.25 0.2759 0.00800 

1 41 422.34 0.2799 0.00800 

1 41 41898 0 2782 0.00800 

1.41 414.60 0.2761 0.00800 

141 411.26 0.2744 0.00800 

141 41208 02748 0.00800 

1.41 411.69 0.2746 0.00800 

lambda 1.3863E-04 

Activity 

Total Total 
Sample Bkg 

Syserror 
CoveraQe Factor 

Count Count Decay Standard 
reference 

date 
Start Date of Duration Duration Correction Sample Counting 

Count (min) (min) to To Activity Conc. Uncertainty 

To Tc 
2125/2009 6/2112011 

212512009 6/21/2011 

6/21/2011 612112011 

3/1412011 612112011 

3/14/2011 612212011 

3114/2011 612212011 

3/11/2011 612212011 

3/11/2011 6/22/2011 

3/1112011 6/22/2011 

31912011 6122/2011 

3/912011 6/22/2011 

3/11/2011 6/23/2011 

3/1012011 612312011 

3/9/2011 6/23/2011 

3/912011 6/23/2011 

3/18/2011 6/23/2011 

3/16/2011 6/23/2011 

3/16/2011 6/23/2011 

3/1712011 6/23/2011 

3/18/2011 6/24/2011 

3/17/2011 6/24/2011 

tent tent 
OF 

(min) (min) 

180 180 0.88933 

180 

180 

180 

180 

180 

180 

180 

180 

180 

180 

180 

180 

180 

180 

180 

180 

180 

180 

180 

180 

180 0.88933 

180 0.99999 

180 0.98636 

180 0.98622 

180 098622 

180 0.98581 

180 098581 

180 0.98581 

180 0.98554 

180 098554 

180 0.98568 

180 098554 

180 0.9854 

180 09854 

180 0.98663 

180 0.98636 

180 098636 

180 0.9865 

180 0.9865 

180 0.98636 

AC I 

7.11 

8.38 

.-9Ji~ 
0.93 

1.12 

-0.78 

-0.63 

2.86 

4.29 

-066 

-0.64 

-0.74 

0.86 

-063 

-058 

-0.63 

-0.63 

·067 

-057 

-0.58 

-0.61 

CU 

0.33 

0.37 

~. 
0.22 

0.26 

0.22 

0.18 

0.28 

0.29 

0.18 

0.18 

0.21 

0.20 

0.18 

016 

0.18 

018 

0.19 

0.16 

0.16 

0.17 

0.15 

Counting 
Uncertainty 

lsCU 

0.33 

0.37 

0.17 

0.22 

0.26 

0.22 

0.18 

0.28 

0.29 

0.18 

0.18 

0.21 

0.20 

0.18 

016 

0.18 

0.18 

0.19 

0.16 

0.16 

0.17 

ACF (def. = 1) 

Reporting Units TU 
UCF 7.151 

Aliquot must be entered in liters II 

Combined 
Standard 

Uncertainty 

lsCSU 

1.12 

131 

020 

0.26 

0.31 

025 

0.20 

051 

0.70 

0.21 

020 

0.23 

0.24 

0.20 

019 

0.20 

0.20 

0.21 

0.18 

0.19 

0.19 

Minimum 
Detectable Conc. 

MOC 

0.71 

0.78 

0.64 

0.68 

0.82 

081 

0.66 

0.77 

0.71 

0.68 

0.66 

0.76 

0.62 

0.66 

0.61 

0.66 

065 

0.69 

0.59 

0.60 

0.63 

Decision 
Level 
Conc. 

OLC 

0.34 

0.38 

0.31 

0.33 

0.39 

0.39 

0.32 

0.37 

0.34 

0.33 

0.32 

0.37 

0.30 

0.32 

0.29 

0.32 

0.31 

0.33 

0.28 

0.29 

0.30 

Reporting 
Units 

Units 

TU 

TU 

TU 

TU 

TU 

TU 

TU 

TU 

TU 

TU 

TU 

TU 

TU 

TU 

TU 

TU 

TU 

TU 

TU 

TU 

TU 
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Procedures ARS-040 , ARS-060 
ARS File ID Number 
ARS Batch ID Number 

ARS1-11-00547:548:549:601 :602 
ARS1-Bll-01170 

S.mplelO 

811-01170-01 

811-01170-02 

Bl1-01170-03 

Bl1-01170-04 

911-01170-05 

Bl1-01170-06 

811-01170-07 

Bl1-01170-08 

Bl1-01170-09 

Bl1-01170-10 

Bl1-01170-11 

Bll-01170-12 

Bll-01170-13 

Bll-01170-14 

Bl1-01170-17 

Bl1-01170-18 

Bl1-01170-19 

Bl1-01170-20 

811-01170-21 

811-0'1170-22 

811-01170-23 

Initial Mass Mass Na202 
.ample (0) added Ig) 

Vi rni 
504.33 2.00 

504.65 

506.24 

506.02 

503.20 

505.38 

504A3 

516.63 

511.23 

509.67 

511.88 

504.59 

508.51 

507.87 

498.51 

501.98 

503.31 

50440 

50841 

502.58 

487.79 

2.00 

2.00 

2.02 

2.01 

200 

2.03 

1.99 

2.00 

2.01 

1.99 

1.99 

2.00 

2.02 

2.00 

200 

2.01 

1.99 

2.01 

2.00 

1.99 

Final mass 
etectrolyzed 
sample wi 
NaOH(g) 

Vr 
11.92 

13.03 

12.35 

11.63 

13.71 

1363 

11.13 

12.43 

12.16 

11.75 

11.49 

10.63 

11.07 

1143 

10.47 

11.43 

11.35 

11.82 

10.35 

10.51 

10.56 

Mass 
eqUivaient 
NaOH (g) 

rnf 
2.06 

2.06 

2.06 

2.08 

207 

206 

2.09 

2.05 

2.06 

2.07 

2.05 

2.05 

2.06 

208 

206 

206 

207 

2.05 

2.07 

206 

2.05 

T \ARS TRAX ReoortsIC;alculation.I2·011\AflS1-Bl'-0' 
Per ted 12 45 PM 
H-3 _Ennd'H'PEH1tl "V2.XlS 

final Mass 
Electrolyzed 
sample (g 
pure H20) 

Vf 

9.86 

10.97 

1029 

9.55 

11.04 

11.57 

904 

10.38 

10.10 

968 

944 

8 58 

901 

9.35 

8 41 

9.37 

9.28 

9.77 

828 

845 

8 51 

ARS Tritium Enrichment Calculations 

Enrichment factor I Bkg Quench Curve 
Curve coeff .• Power coeff.· Polynomial 

y coo a· x"b y "" ax"3+bx"2+cx+d 

a 
b 

8.978E"()1 
-R611E-01 

a 
b 

-2319[.-06 

2n4E-Q3 

-l_000E.-OO 

d 1383E+02 

Average 
Volume Enrichment Sample 
factor factor CPM 

Detector 
Eff 

(decimal} Aliquot 

Enter 

Activily 
reference 

date 

iolal 
Sample 
Count 

Start Date of Dunman 
Count (min) 

tent 

iotal 
Bkg 

Count Decay 
DUration Correction 

(min) to 10 

tent x y Rs 

Bkg CPM 

Rb 

QIP 

tslE Elf Aliquot UnHs To Tc fmin) (min) 
OF 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

002 

002 

0.02 

002 

0.02 

0.02 

0.02 

0.02 

002 

0.02 

0.02 

3940 

35.59 

37.96 

40 77 

33.52 

33.86 

42.85 

38.38 

39m 

40.52 

41.68 

45.06 

43.31 

41.75 

4540 

41.20 

41.69 

39.76 

46.97 

45.55 

43.96 

6 

6 

2 

2 

3 

4 

Tr;th.mLowLevei-Enriched-Rev5 

1.41 485.51 0.3009 0.00800 L 

141 492.59 0.3022 0.00800 

141 513.56 0.3058 0.00800 

141 40643 0.2720 0.00804 

141 410.46 0.2740 0.00807 

141 41121 0.2744 0.00803 

1.4 1 402.05 0.2899 0.00800 

141 403.70 0.2707 0.00757 

41 410.77 0.2742 0.00800 

2/25/2009 6/2112011 

2/25/2009 6/21/2011 

612112011 6/21/2011 

3/1412011 6/21/2011 

311412011 612212011 

3114/2011 612212011 

311112011 612212011 

3/11/2011 612212011 

311112011 612212011 

141 412.42 0.2750 000800 L 31912011 612212011 

41 41095 0.2743 0.00800 3/912011 612212011 

1.41 307.62 0.2155 0.00820 L 311112011 612312011 

141 42258 0.2800 0.00800 L 3/10/2011 6123/2011 

141 415.81 0.2786 0.00800 3/912011 6/23/2011 

1.41 414.25 02759 0.00800 L 3/9/2011 612312011 

141 422.34 0.2799 0,00800 L 3/18/2011 6/23/2011 

141 418.98 0.2782 0.00800 L 3/16/2011 612312011 

141 414.60 0.2761 0.00800 L 3/16/2011 6/23/2011 

1.41 411.26 0.2744 0.00800 3/1712011 6123/2011 

1.4 1 412.08 0.2748 0.00800 3/1612011 612412011 

1.41 41169 0.2746 0.00800 L 3117/2011 612412011 

180 180 0.88933 

1~ 

1~ 

1~ 

100 

100 

1~ 

1~ 

100 

100 

1~ 

ffiO 

1~ 

100 

1~ 

160 

160 

100 

100 

160 

1~ 

180 0.88933 

180 0.99999 

180 0.98636 

180 0.98622 

180 0.98622 

180 0.98581 

180 0.98581 

180 0.98581 

180 0.98554 

180 0.98554 

180 0.98568 

180 0.98554 

180 0.9854 

180 0.9854 

180 0.9B663 

180 0.98636 

180 0.98636 

160 09865 

180 0.9865 

180 0.98636 

lambda 1.3863E-04 

Syserrof 
Coverage Factor 

Sample 
Activity Cone 

AC1 

22.89 

27.01 

-2.00 

3.01 

3.62 

-2.53 

-2.04 

9.22 

13.81 

-2.12 

-2.06 

-2.37 

2.77 

-2.04 

-1.B8 

-2.04 

-2.03 

-2.15 

-183 

-1.88 

-1.95 

Standard 
Counting 

Uncertainty 

CU 

1.06 

1.19 

056 

0.71 

0.85 

0.71 

0.57 

091 

0.93 

0.59 

0.58 

0.66 

0.65 

0.57 

0.53 

057 

0.57 

0.60 

0.51 

053 

0.55 

015 

Counting 
Uncertainty 

1SCU 

1.06 

1.19 

0.56 

0.71 

0.85 

0.71 

0.57 

0.91 

0.93 

0.59 

0.58 

0.68 

065 

057 

0.53 

0.57 

0.57 

0.60 

0.51 

0.53 

OSS 

ACF (def, = 11 

Reporting Units pCI 
UCF 222 

Combined 
Standard Minimum 

Uncertainty Detectable Cone. 

1.CSU MOC 

3.59 2.28 

4.22 

0.64 

0.84 

1.01 

0.00 

0.65 

1.66 

2.27 

0.67 

0.66 

0.75 

on 
065 

0.60 

0.65 

0.65 

0.68 

0.58 

0.80 

0.82 

2.52 

207 

219 

2.63 

2.62 

2.11 

2.48 

228 

2.19 

2.14 

2.45 

201 

211 

1.95 

2.11 

2.10 

2.22 

1.89 

1.95 

2.02 

Decision 
Level 
Conc. 

OLC 

1.10 

1.21 

1.00 

1.06 

1.27 

1.26 

102 

1.20 

110 

1.06 

1.03 

118 

097 

1.02 

0.94 

102 

101 

107 

091 

0.94 

0.97 

Reporting 
Units 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCUL 

pCUL 

pCUL 

pCI/L 

pCl/L 

pCl/L 

pC ilL 

pCl/L 

pCi/L 

pCilL 

pCvL 

pCilL 

pCiiL 

pCilL 
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ARS Tritium Enrichment Calculations 

Procedures ARS-040 , ARS-060 
ARS File 10 Number 
ARS Batch 10 Number 

ARS1-11-00547;548;549;601 ;602 
ARS1-B11-01170 

Sample 10 

B11-0117G-01 

B11-01170-02 

B11-01170-03 

B11-01170-04 

B11-01170-05 

B11-01170-06 

B11-01170-07 

B11-01170-08 

B11-0117G-09 

B11-0117G-10 

B11-01170-11 

B11-0117G-12 

B11-01170-13 

B11-01170-14 

B11-01170-17 

B11-0117G-18 

B11-01170-19 

B11-01170-20 

B11-01170-21 

B11-01170-22 

B11-01170-23 

Initial Mass Mass Na202 
sample (g) added (g) 

Vi mi 
504.33 2.00 

504.65 2.00 

506.24 

506.02 

503.20 

505.38 

504.43 

518.63 

511.23 

509.67 

511.88 

50459 

50851 

507.87 

498.51 

501.98 

503.31 

504.40 

508.41 

502.58 

487.79 

2.00 

2.02 

2.01 

2.00 

2.03 

1.99 

2.00 

2.01 

1.99 

199 

2.00 

2.02 

2.00 

2.00 

2.01 

1.99 

2.01 

2.00 

1.99 

Final mass 
electrolyzed 
sample wI 
NaOH (g) 

Vr 
11.92 

13.03 

12.35 

11.63 

13.71 

13.63 

11.13 

12.43 

12.16 

11.75 

11.49 

10.63 

11.07 

1143 

10.47 

11.43 

11.35 

11.82 

10.35 

10.51 

10.56 

Mass 
equivalent 
NaOH(g) 

m, 
2.06 

2.06 

2.06 

2.08 

2.07 

2.06 

2.09 

2.05 

2.06 

2.07 

2.05 

2.05 

2.06 

2.08 

2.06 

2.06 

2.07 

2.05 

2.07 

2.06 

2.05 

Final Mass 
Electrolyzed 

sample (g 
pure H20) 

V, 
9.86 

10.97 

10.29 

9.55 

11.64 

11.57 

9.04 

10.38 

10.10 

9.68 

9.44 

8.58 

9.01 

9.35 

8.41 

9.37 

9.28 

9.77 

8.28 

8.45 

851 

Enrichment Factor I Bkg Quench Curve 
Curve coeff .• Power coeff.· Polynomial 

y"'a" x .... b 

a 
b 

8.978E-01 
-9.611E-01 

Volume Enrichment 
factor Factor 

x y 
0.02 3940 

0.02 35.59 

~~ 

~~ 

~~ 

om 
O~ 

om 
om 
M2 

~~ 

om 
~~ 

om 
om 
~~ 

~~ 

om 
~~ 

~~ 

~~ 

37.96 

40.77 

33.52 

33.86 

42.85 

38.38 

39.01 

40.52 

41.68 

4506 

43.31 

41.75 

4540 

41.20 

4169 

39.76 

46.97 

45.55 

4396 

y = ax .... 3+bx .... 2+cx+d 

c 
d 

Average 
Sample 

CPM 

Rs 
6 

6 

2 

2 

-2319E·Q€j 

2724E-03 
·1060E+OO 

1.383E+02 

Enter 
aliq. in 

Detector final 

Bkg CPM 

Rb 
1.41 

1.41 

Eff Rep. 
alP (decimal) Aliquot Units 

ISlE Eff Aliquot Units 

485.51 0.3009 0.00800 

492.59 0.3022 0.00800 

1.41 513.56 0.3058 0.00800 

1.41 406.43 0.2720 0.00804 

1.41 41046 0.2740 0.00807 

1.41 411.21 0.2744 0.00803 

1.41 402.05 0.2699 0.00800 

1.41 403.70 0.2707 0.00757 

1.41 410.77 0.2742 0.00800 

1.41 412.42 02750 0.00800 

1.41 410.95 0.2743 0.00800 

1.41 307.62 02155 0.00820 

1.41 422.58 0.2800 0.00800 

1.41 415.81 0.2766 0.00800 

1.41 414 25 0.2759 0.00800 

1.41 422.34 0.2799 0.00800 

1.41 418.98 0.2782 0.00800 

1.41 414.60 0.2761 0.00800 

1.41 411.26 0.2744 0.00800 

1.41 412.08 0.2748 0.00800 

1.41 411.69 02746 0.00800 

T:IARS TRAX Reoorts\Calc;Jiarions\2011I.ARS1-811-01170\Copy of TntlumLowLevel·Ennched·Rev5 
Printed· 6/21.12011 1250 PM 
H-3_EnrichrTlentl_ V2 xis 

Activity 
reference Start Date of 

date Count 

To Tc 
2/25/2009 6/21/2011 

2/25/2009 6/21/2011 

612112011 6/2112011 

3/14/2011 6/21/2011 

3/14/2011 612212011 

3/14/2011 6/22/2011 

3/11/2011 6/2212011 

3/1112011 6/22/2011 

3/11/2011 6/2212011 

3/9/2011 6/22/2011 

3/912011 6/2212011 

3/11/2011 6/23/2011 

3/10/2011 6/23/2011 

3/9/2011 6/23/2011 

3/912011 6/23/2011 

3/18/2011 6/23/2011 

3/16/2011 6/23/2011 

311612011 6123/2011 

3/17/2011 6/23/2011 

3/18/2011 612412011 

3/17/2011 6/24/2011 

Total 
Sample 
Count 

Duration 
(min) 

tcnt 
(mini 
1M 

1M 

1M 

1M 

1M 

1M 

1M 

1M 

1M 

1M 

1M 

1M 

1M 

1M 

1M 

1M 

1M 

1M 

1M 

1M 

1M 

Total 
Bkg 

Count Decay 
Duration Correction 

(min) to To 

t cnt 
(min) OF 

180 0.88933 

180 0.88933 

180 0.99999 

180 0.98636 

180 0.98622 

180 0.98622 

180 0.98581 

180 0.98581 

180 0.98581 

180 0.98554 

180 0.98554 

180 0.98568 

180 0.98554 

180 0.9854 

180 0.9854 

180 0.98663 

180 098636 

180 0.98636 

180 0.9865 

180 0.9865 

180 098636 

lambda 1.3863E-04 

Syserror 
CoveraQe Factor 

Standard 
Sample Counting 

Act:Mty Conc. Uncertainty 

AC i CU 

22.89 1.06 

27.01 1.19 

-2.00 

3.01 

3.62 

-2.53 

-204 

9.22 

13.81 

-2.12 

-2.06 

-2.37 

277 

-2.04 

-1.88 

-2.04 

-203 

-2.15 

-1.83 

-1.88 

-1 95 

0.56 

0.71 

0.85 

0.71 

0.57 

0.91 

0.93 

0.59 

0.58 

0.66 

0.65 

0.57 

0.53 

0.57 

0.57 

0.60 

0.51 

0.53 

055 

0.15 
1.96 

Counting 
Uncertainty 

1.965 CU 

~08 

~34 

1.10 

1~ 

186 

1~ 

1.12 

1~ 

1.81 

1.16 

1.13 

1.W 

1E 

1.12 

104 

112 

112 

118 

100 

103 

1~ 

Combined 
Standard 

Uncertainty 

1.965 CSU 

~04 

8~ 

1~ 

1~ 

1m 
1.~ 

1V 

3~ 

4~ 

1.~ 

1~ 

1M 

1.51 

1V 

1 17 

1V 

1E 

1.34 

1.14 

1.17 

1n 

ACF (def. = 1) 

Reporting Units pCi 
UCF 2.22 

Minimum 
Detectable Conc. 

MOC 

2.28 

2.52 

2.07 

2.19 

2.63 

2.62 

2.11 

2.48 

2.28 

2.19 

2.14 

2.45 

2.01 

211 

1.95 

2.11 

2.10 

2.22 

1.89 

1.95 

202 

Decision 
Level 
Conc. 

OLC 

1.10 

1.21 

1~ 

1~ 

1E 

1~ 

1~ 

1~ 

1.10 

1~ 

1m 

118 

~~ 

1m 
~~ 

1m 
1.01 

1m 

~~ 

~~ 

~~ 

Reporting 
Units 

Units 

pCilL 

pCilL 

pCilL 

pCilL 

pCilL 

pCilL 

pCilL 

pCilL 

pCilL 

pCi/L 

pCilL 

pCilL 

pC ilL 

pCilL 

pCl/L 

pCilL 

pCi/L 

pCilL 

pCilL 

pCl/L 

pCilL 
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American Radiation Services, Inc. 
Baton Rouge Laboratory 

:t:!tRS 
INTERNATIONAL 

ARSI-BII-Ol170-09 

ARSI-Bll-01170-10 

ARSI-Bl1-01170-11 

111111nlllllllll. 
S9419 

11-00547-001-1 
XRAD 

1I1II1I 1IIIIg 11111111 
S9420 

11-00547-002-1 
XRAD 

11111111111111111 1111111,""111111 
S942.L_ S9427 

11-00549-003-1 - 11_00549-004-1 
XRAD !RAD 

Analysis Batch Report 

Analysis Batch ID ARS1-Bll-01170 
V"'~""T"'" '~'~~"" '~~M~ 

,_~~~,M""e"t,hod J A'!.S~,O,~,~_~~~", """1..,,, An~!ys,is LSC-A-022 
Description Low Level Tritium Electrolytic Enrichment 

"""'~A~_~'''.;wwy''«''"''''~'¥"c_''''¥¥'''~''"''~"'''' ,·~_~ __ "~,~"~,,,w,,,~ 

I11n11Ug11111111 IllUlllIllgUJl1 1111.gmUlg1BmIII 1IIIIUIII19111111 
S9421 S9422 S9423 S9424 

11-00547-003-1 11-00548-001-1 11-00548-002-1 11-00549-001-1 XRAD XRAD XRAD XRAD 

11I11I1IIII1111 IglllllIllllllll 111111111111111111 111111111111111. 
S942S S9429 S9430 S9431 

11-00549-005-1 11-00549-009-1 11-00601-001-1 11-00549-006-1 
XRAD XRAD XRAD XRAD 

1111.I.mnnMl •• 111l11ln"IUIIII 11111111111111111111 \\\\I,,\\\U'I\\\ S9433 S9434 S9435 
11-00601-003-1 - 11_00602-001-1 ~ XRAD XRAD 

11-00602-002-1 11_00602-003-1 
XRAD ~ 

Printed: 4/1/2011 11:35 AM 
Page 1 of 1 

Matrix ~(t """"'''~ 

11.11 .. ",,"111 
S9425 

- 11_00549-002-1 
!RAD 

Illnllllllllllll 
S9432 

11-00601-002-1 
_ ... XRAD 
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American Radiation Services, Inc. 
Baton Rouge Laboratory 

Analysis Batch Report Printed: 3/25/2011 9:28 AM 
Page 1 of 1 

/~R 5 Analysis Batch 10 ARS1-B11-01170 
."~.~ • fIiTE/lHATFONAL ·-... ---.r----;;:=:~~:;---~·'--L:·S~:--:C=--··-::A·--·O-::·2::··2::-.... · ... --'"--.--.. -.-••. ~.~--•. - ..... - .. - .•.. ~ •• ~-~ ..• \------...1 

"i~I~l\ 

1~ 

,\~"f 

A~'~F.:.t\- 0 \\'10 - Ie; ~ ~I- 5\\ -0 \\11> - \\0 
bit. SOM1\-t$ ~\.J ~~J a:~ ,(l. .. hv''-e..· 

Je..! u-eoI f}o """ C\C,..(~ b.,.J.c.h 
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6-11324 

6-11325 

American Radiation Services 
Baton Rouge 1.aboratory 

'ARSI-Bll·01l70 'ARSI-Bll·01170-01 B-H3 

~AR51-Bl!-O!!70 ;AR51-Bll-01l70-02 6-H3 'H-3 

LCS Report 
Analytical Batch: ARS1-Bll-01170 

17.31 

17.35 

22.31 

22.35 

1131120l! 

113112011 

Printed: 6/22/2011 10:38 AM 
Page 1 of 1 



23
 o

f 7
2

American Radiation Services 
Baton Rouge Laboratory 

ID 31001_054 ABatch ABatchSampleID 

9028 ARS1-Bll-01170 ARS1-B11-01170-01 

ARS1-Bll-01170-06 Buckman08-11-5684 

ARS-OS4 

""~~"~~~""'_~ "~~,~ ",_,,_""~" ~'""""';"'''''~''~~_"" """M!"' ___ "' 

9034 
+---'""~--'-"-"-"f""-'" 

9035 

ARS1-Bll-01170-11 !CAPU-11-5290 
" " 

9039ARS1-B11-01170 iARSI-B11-01170-12 :CAPU-11-5296 

9040ARS1-B11-01170 lARS1-B11-01170-13 ICAPu-11-5301 
", ~ ~'M¥ 

9041 ARSI-B11-01170 "ARS1-Bll-01170-14CAPU-11-5304 

9042ARS1-Bll-01170ARS1-B11-01170-17 CAPU-1l-5292 
VV~ •. ~"'"A_'_~"n._~',,_. ~_v_~ '" 

9043 i ARS1-B11-01170 ARS1-B11-01170-18 

90~~IARS1-B11-01170 

9045 ARS1-Bll-01170 ,ARS1-B11-01170-20 ICAPU-11-5298 

9046'ARSI-B11-01l70 ARS1-Bll-01170-21 iCALA-1l-5106 

9047 ARS1-B11-01170 ARS1-B11-01170-22 ,CALA-1l-5110 

ARS1-Bll-01170-23 iCALA-11-5173 
"', ____ ,L 

IC_IDl iAliquot2 iAliquotUnits2 
1"" , 

+ 

894351 

89436: 

Printed: 6/21/2011 10:47 AM 
Page 1 of 1 

.. -".,,,.j 

06/21/2011 10:46:431 
',,*-""""""'-"-""'!, 06/21/2011 10:46:431 

06/21/2011 10:46:43: 
+-,-'---"',t~-""" 

06/21/201110:46:43: 

1 10:46:431 
I 

06/21/2011 10:46:43! 

06/21/2011 10:46:43{ 
'"'+'""--'-~"'j ,,----",,-,,",i 
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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: Report1 

Quanta!3:mart (TM},:2. 03 .-:-Serial# 423814 , !'a.ge #l 
User: H3 Low Level 

Output Data Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20110621 1056 
Raw Results Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20110621-1056\2011062 . 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\Report1.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 

Regions 
A 
B 
C 

LL 
0.0 
0.0 
0.0 

Count Corrections-

UL 2Sigma % Terminator 
18.6 0.50 

2000.0 0.00 
2000.0 0.00 

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 
Regions Half Life Units Reference Date 
A 

Reference Time 



25
 o

f 7
2

6/24/2011 12:08:12 PM 

Protocol# 2 - Low Level H3.lsa 

Definition-

Assay Description: 
LLH3 Assay in DPM Mode 

Assay Type: DPM (Single) 
Report Name: Report1 

QuantaSmart(TM) - 2.03 - Serial# 423814 

Output Data Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20110621_1056 

.. . l?Cige # 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 

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 

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 
A 
B 
C 

LL 
0.0 
0.0 
0.0 

Count Corrections-

UL 2Sigrna % Terminator 
18.6 0.50 

2000.0 0.00 
2000.0 0.00 

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 
Regions Half Life Units Reference Date Reference Time 
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6/24/2~!_1 12: 08: 14 PM 

Protocol# 2 - Low Level H3.lsa 

A 
B 
C 

Cycle 1 Results 
Quench Curve Block Data 

100 JOO 400 
tSIE/AEC 

Date Acquired: 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 
199.12 13.98 

(JuantaSmart (TM) - 2.03 - S~rial# 423814 

(% ) 

Pas-e.ff 2 
User: H3 Low Level 
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6j24/2011 12:08:14 PM 

Protocol# 2 - Low Level H3.lsa 

P# S# SMPL ID Count Time 
2 1 BACKGROUND 1)30 ·9_0 
2 2 B11-01170-01 180.00 
2 3 B11-01170-02 180.00 
2 4 B11-01170-03 180.00 
2 5 B11-01170-04 180.00 
2 6 B11-01170-05 180.00 
2 7 B11-01170 06 180.00 
2 8 B11-01170-07 180.00 
2 9 B11-01170-08 180.00 
2 10 B11-01170-09 180.00 
2 11 B11-01170-10 180.00 
2 12 BI1-01170-11 180.00 
2 13 B11-01170-12 180.00 
2 14 B11 01170-13 180.00 
2 15 B11-01170-14 180.00 
2 16 B11-01170-17 180.00 
2 17 B11 01170 18 180.00 
2 18 B11 01170-19 180.00 
2 19 B11-01170-20 180.00 
2 20 BI1-01170-21 180.00 
2 21 B11 01170 22 180.00 
2 22 Bll-01170-23 180.00 
2 23 tlMltSlE #! !l 

~~~ 
180.00 

8~ 's o.f oI~ ~u 

--11;;l~ ':;. ''O<-K~' 

:)qL G,-~4-~ 

QuantaSmart (TN) - 2.03 - Serial# 423814 

CPMA DPM1 tSIE Eff Nuc1 In A DATE 
~_.~~~J.)2 ~8 413.84 .Ei/21l:2911 
5.712 18.98 "48-5-:-51 6/21/2011 
5.849 19.36 492.59 30.22 6/21/2011 
1.403 4.59 513.56 30.58 6/21/2011 
1. 599 5.88 406.43 27.20 6/21/2011 
1.555 5.67 410.46 27.40 6/22/2011 
1. 284 4.68 411. 21 27.44 6 /2011 
1.452 5.38 402.05 26.99 6/22/2011 
3.214 11.87 403 70 27.07 6/22/2011 
4.492 16.39 410.77 27.42 6/22/2011 
1.473 5.36 412.42 27.50 6/22/2011 
1.491 5.44 410.95 27.43 6/22/2011 
1. 333 6.19 307.62 21.55 6/23/2011 
1.503 5.37 422.58 28.00 6/23/2011 
1. 358 4.91 415.81 27.66 6/23/2011 
1. 372 4.97 414.25 27.59 6/23/2011 
1.316 4.70 422.34 27.99 6/23/2011 
1.491 5.36 418.98 27.82 6/23/2011 
1.440 5.22 414.60 27.61 6/23/2011 
1.458 5.31 411.26 27.44 6/23/2011 
1.436 5.23 412.08 27.48 6/24/2011 
1.314 4.78 411.69 27.46 6/24/2011 
1.413 5.15 411.01 27.43 6/24/2011 

TIME 
11: 05.:..54 ,AM 
2:19:16 PM 
5:29:53 PM 
8 :34 

11:51:14 PM 
3:04:06 AM 
6:16:52 AM 
9:27:40 AM 

12:38:13 PM 
3:48:52 PM 
6:59:28 PM 

10:10:01 PM 
1:20:41 AM 
4:31:15 AM 
7:41:49 AM 

10:52:20 AM 
2:02:50 PM 
5:13:10 PM 
8:23:44 PM 

11:34:13 PM 
2:44:47 AM 
5:55:18 AM 
9:05:49 AM 

.:paflE!# 3 
User: H3 Low Level 

MESSAGES 

* 
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ARS,lntemational Tritium Enrichment Data Printed: 6/21/2011 8:23 AM 
Port Allen Lab Page 2 of 2 

Procedures: ARS-040 

Date: 

ARS File ID Numbers: ARS1-11-00547; -11-00548; -11-00549; -11-0( 

ARS Batch ID: ARS1-Bl1-01170 

vr Aliquot 

WI of Vial, 
Gross C 0"1 TareWt GrossWt Tare 

Vial + Net Sample& 

A Batch 10: Sample ryo- Istl C d'st'l flask + Weight of DeadWaler 

Recovered 
Flask # ~o~~ I Sample LSCVlal 

Sample Sample Filler If 
used 

1 ARS1-B11-01170-01 11.92 N/A,N/A 101.67 8.00 ---0.00 14.42 26.41 
2 ARS1-B11-01170-02 13.03 N/A,N/A 116.55 6.42 14.42 8.00 0.00 14.42 26.42 
3 ARS1-B11-01170-03 12.35 N/A,N/A 93.78 6.43 14.43 8.00 0.00 14.43 26.42 
4 ARS1-B11-01170-04 11.63 N/A,N/A 99.80 6.51 14.55 8.04 0.00 14.55 26.55 
5 ARS1-Bl1-01170-05 13.71 N/A,N/A 116.55 6.54 14.61 8.07 0.00 14.61 26.60 
6 ARS1-Bl1-01170-06 13.63 N/A,NlA 93.06 6.60 14.63 8.03 0.00 14.63 26.63 
7 ARS 1-B11-01170-07 11.13 N/A,N/A 101.91 6.42 14.42 8.00 0.00 14.42 26.41 
8 ARS1-Bl1-01170-08 12.43 N/A,N/A 93.79 6.41 13.98 7.57 14.46 14.46 26.45 
9 ARS1-B11-01170-09 12.16 N/A,N/A 101.67 6.53 14.53 8.00 0.00 14.53 26.53 

10 ARS1-B11-01170-10 11.75 N/A,N/A 97.03 6.42 14.42 8.00 0.00 14.42 26.41 
11 ARS1-B11-01170-11 11.49 N/A,N/A 101.66 6.41 14.41 8.00 0.00 14.41 26.41 
12 ARS1-B11-01170-12 10.63 N/A,N/A 93.05 6.43 14.63 8.20 0.00 14.63 26.62 
13 ARS1-B11-01170-13 11.07 N/A,N/A 97.35 6.51 14.51 8.00 0.00 14.51 26.50 
14 ARS1-Bl1-01170-14 11.43 N/A,N/A 99.51 6.53 14.53 8.00 0.00 14.53 26.54 
15 ARS1-B11-01170-17 10.47 N/A,N/A 103.57 6.42 14.42 8.00 0.00 14.42 26.42 
16 ARS1-Bl1-01170-18 11.43 N/A,N/A 107.38 6.42 14.42 8.00 0.00 14.42 26.41 
17 ARS1-B11-01170-19 11.35 N/A,N/A 96.03 6.39 14.39 8.00 0.00 14.39 26.41 
18 ARS1-Bl1-01170-20 11.82 N/A,N/A 94.03 6.43 14.43 8.00 0.00 0.00 14.43 26.42 
19 ARS1-B11-01170-21 10.35 N/A,N1/>, 104.27 6.51 '14.51 8.00 0.00 0.00 14.51 
20 ARSI-Bl1-01170-n 10.51 N/A,N/A 1 ()9.54 6.53 14.53 8.00 0.00 0.00 14.53 
21 ARS1-B11-01170-23 10.56 N/A,N/A 93.07 6.61 14.61 8.00 0.00 0.00 14.61 
22 0.00 0.00 ,0.00 
23 0.00 0.00 
24 0.00 0.00 
25 0.00 0.00 
26 0.00 0.00 
27 0.00 0.00 
28 0.00 0.00 
29 0.00 0.00 

S:\Laboratory Departmenl\LabDocuments\LowLeveITritium\201 0 LowLeveITritiumData\ARS1-Bl1-01170 Choml., SI,o""" ~<'}Ub"" 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
jg 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

ARS, International 
Port Allen Lab 

Procedures: ARS"()40 

Date: 41712011 

Tritium Enrichment Data 

ARS File 10 Numbers: ARS1-11-00547; -11-00548; -11-00549; -11-00601: -11-006oa. 

ARS Batch 10: ARS1-B11-01170 

mi Vi 

Tarewtof Gross 

A Batch 10: 
Enrichment Electrolysis Tarewt wt Weight of 

Cell No. Cell & Reservoir Na202 Sample 
Electrodes Reservoir 

ARS1-B 11-01170-01 1 331.17 199.48 2.00 703.81 
ARS1-B11-01170-02 2 336.19 189.18 2.00 693.83 
ARS1-B11-01170-03 7 334.91 191.91 2.00 698.15 
ARS1-B11-01170-04 27 338.25 207.25 2.02 713.27 
ARS1-B11-01170-05 41 331.36 192.60 2.01 695.80 
ARS 1-B 11-0 1170-06 100 336.49 203.92 2.00 709.30 
ARS1-B11-01170-07 34 337.04 198.83 2.03 703.26 
ARS1-B11-01170-08 N/A 340.53 212.43 1.99 729.06 
ARS1-B11-01170-09 N/A 334.61 186.13 2.00 697.36 
ARS1-B11-01170-10 N/A 334.34 195.20 2.01 704.87 
ARS1-B11-01170-11 N/A 335.39 195.03 1.99 706.91 
ARS1-B11-01170-12 N/A 340.52 196.14 1.99 700.73 
ARS1-B11-01170-13 N/A 332.00 207.84 2.00 716.35 
ARS1-B11-01170-14 78 332.74 190.79 2.02 698.66 
ARS1-B11..Q1170-17 N/A 327.23 189.21 2.00 687.72 
ARS1-B11-01170-18 N/A 339.40 200.88 2.00 702.86 
ARS1-B11-01170-19 47 334.25 199.16 2.01 702.47 
ARS1-B11-01170-20 10 331.35 208.70 1.99 713.10 
ARS1-B 11-01170-21 62 334.10 211.86 2.01 720.27 
ARS1··B11··01170 ·22 i'!/A 334.52 :.111,44 :.i.00 714.02 
ARS1-B11-01170-23 N/A 330.41 191.21 1.99 679.00 

S:\Laboratory Department\LabDocuments\LowLeveITritium\2010 LowLevelT ritiumData\ARS 1-B 11-01170 

Electrolysis 
Start Date & 

Start 
Start Bath C' 

Time 
AMP 

4-6-11 1017 5.00 2.0 
4-6-11 1108 5.00 2.0 
4-6-111114 5.00 2.0 
4-8-11 0957 5.00 2.0 
4-8-11 0958 5.00 2.0 
4-8-11 1000 5.00 2.0 
4-8-11 1002 5.00 20 
4-8-11 1003 5.00 2.0 
4-8-11 1006 5.00 2.0 
4-8-11 1049 5.00 2.0 
4-8-11 1057 5.00 2.0 

4-10-11 1149 5.00 2.0 
4-10-11 1152 5.00 2.0 
4-10-11 1154 5.00 2.0 
4-10-11 1158 5.00 2.0 
4-10-11 1204 5.00 2.0 
4-11-11 1504 5.00 2.0 
4-11-11 1509 5.00 2.0 
4-11-11 1514 5.00 2.0 
4-11-11 1519 5.00 2.0 
4-11-11 1527 5.00 2.0 

Electolysis 
End Date & 

Time 

6-1-11 0947 
6-1-11 0947 
6-1-11 0947 
6-1-11 0947 
6-1-11 0947 
6-1-11 0947 
6-1-11 0947 
6-1-11 0947 
6-1-11 0947 
6-1-11 0947 
6-1-11 0947 
6-1-11 0947 
6-1-11 0947 
6-1-11 0947 
6-1-11 0947 
6-1-11 0947 
6-1-11 0947 
6-1-11 0947 
6-.1-11 0947 
6-1-11 0947 
6-1-11 0947 

Printed: 6/21120118:23 AM 
Page 1 of2 

Endwtof 
End Bath C· Cell + Resv. 

+ Sample 

2.0 542.57 
2.0 538.40 
2.0 539.17 
2.0 557.13 
2.0 537.67 
2.0 554.04 
2.0 547.00 
2.0 565.39 
2.0 532.90 
2.0 541.29 
2.0 541.91 
2.0 547.29 
2.0 550.91 
2.0 534.96 
2.0 526.91 
2.0 551.71 
2.0 544.76 
2.0 55187 
2.0 556.31 
2.0 556.47' 
2.0 532.18 

ChemimS.M'"m ~==l'~ ~ 
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Paic 46 ·bf 100 
CE-13 

Beta Liquid Scintillation Counter Log Book 

Time 

OC\5"\ 

t-
~ 
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i 
1 
~ 
l, 
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~ 
.l. 

l, 

l-
~ 
~ 
~ 

~ 

~ 
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ARS Sample I.D. Batch Liquid Techniciall 
Number Number Scintillation File Initials 

Number 

f2.~~"""'" --JIIfl SU·ou1c:? I05h 1~ I:"""'" ".--l..'::"" 
!>\\-o\'10 - C1 t 

!.\\ ... o W1O-()~ 

Bll-~ U'1o -03 

8\, -0 \&10-0..., 

SU "'01\ 10-05 

SU-1> I 1'70 .... 0 Co 

B" "ott '10 "'0, 

811-0\'10 - e'g 

8J1-0Itl(]-O~ 

S,,~o't1o# '0 . 

BI. ·011 10 -l ( 

8U-01l10 -I~ 

IS" -0 U 10- 13 

SlI-OH"10-''1 

Bl J -01' 10-17 

Bit -011 "10-1~ 

811 ~ou 10-1' 

gll-o ... "D'''''~ 

gU - 011 "10-a-t 

.l,. t ~ 

.l.- l,. 1tAL---
{, 1- 5d-
-t,. }- ltfl 
J.. ~ f~ 
.l.- L ~ 
.L } ~ 
,\, ~ "ffJ1Z-
~ ~ 11>0-
t 1- * .1, 1, jpf 

+ lr 5Pfl-
.~ ~ Jp(l-
! :\" 1pfZ-
~ i jft 

1 1, 1vr-
i 1- f9J'1,; 

~ ~ j1JJl-

~ j,- )1)~ 

Reviewed By: ~/J,U Date: 6., 2 Z ... jJ 
Inittals 



31 of 72

Beta Liquid Scintillation Counter Log Book 

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

Number 

\\ ~ BII-oU10- 8U-o,,1o 1Pfl-

1, -:f9'f1-

~ 1'.,(2-

~~ 

1 --

L 

Reviewed By: Date: --=--_-'--
Initials 
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A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

American Radiation Services 
Saton Rouge Laboratory 

Sa-l33 

, 5-0213 Sa-133 

S-0216 

5-0220 Am-241 

5-0222 PU-242 PT 

S-0224 Ra-226 

5-0226 

5-0228 

5-0230 U-238 PL 

5-0232 Th-229 PT 

5-0234 5r-90 PL 

5-0236 5r-90 SL 

5-0240 5r-90 SL 

5-0242 Pu-239 PL 

5-0244 Th-230 PL 

5-0246 Th-229 5T 

5-0248 Pu-242 PT 

5-0250 C-14 5 

5-0252 Pu-242 ST 

c/tRS 
_ l/liTEltNiI,"(JI(IiI1-

09/28/09 

04/13/10 04/13/11 

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 10:38 

6,6543E+Ol 58.0236 3.840E+03 5-0211 

l.0640E+02 105.7030 1.579E+OS 

2.6725E+Ol 26.6464 1.579E+OS 

26.3142 1.36SE+08 

64.1979 S.840E+OS S-0198 

1977.6410 8.807E+06 5-0186 

269.0445 1.632E+12 S-0227 

186.1684 1.632E+12 

119.3279 2.681E+06 

Not Ver 440.8634 1.041E+04 

OK 03/17/10 4,8169E+Ol 46.7126 1.041E+04 5-0160 

EXP 4,8132E+Ol 46.7612 1.041E+04 5-0160 

Not Ver 6.5202E+03 6519.8617 8.807E+06 

6.5900E-Ol 0.6590 2,753E+07 

OK 09/20/10 1. 1204E+01 11.2036 2.681E+06 5-0233 

Not Ver 2.6770E+Ol 

):li1lt!ilI!i~ 

OK 02/17/11 4.7591E+OO 4.7589 2.090E+06 5-0153 

OK 03/28/11 7.9422E- CO 7.9422 1.365E-t-08 5-0248 

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

"'_I Iit.m l41 WC.r>lI!'IQ Sol" (I.<I'~ 5 "', Msr bo:vo.~"'1!toI ~ .. "'" ~,""",,,I. 

frlo~torrtlisd .... daJ'tIQ!'1l'1lejl'lth.q"offtcill:.NTlbtsFl" 

OtLl(1O!' ~ormQd as; =e ,lib: ... " \'!~ S St"" 

!)<I'J!:"",pII<'f~M_...-:\"!"''''''brSS 

~I')' U,:U8, n5.1~ mtruiard tim! fiq\l1d I" i'Ia''!lIHioea:le<l''!al 

........ """I\<~nrt~(Sr"90lWIr4:IIrd!ob<!<J~fevU'M"J ..... LCS 

o.ll![,oo~"'r<lOId""sti!l<ed"bto"e:'~B5t..H9r1!< 

tAOJ1:"'" ~~",,-, ... ~~,,~.w .ll,,,, .. by 

Primary Pi) 2.39 5tillndard 5mi hlluld In flame sealed vial. 

fII~.sIt nller VlIld '" QC fer LDfQ .. 8 "I, ft1\or' p.IIrtk:<1I~{, Si'lmpler. 

Th'H9 t/'1IGo( stO'l"dard D<lutJo~ llOr1'o/'l'TloCd as ~mtll>J ~IX>~';' t:Iy S Stefl'll 

"'"I"'My 1'<,·241 ~""~Md ,n '.~""" _I"" ~ n' nn-"""'r~f" g'w~~ ~mpo", 

DI Jt <':" ~O''''IW M s\.ltcr.: a:!'c,~ b~ 6 St(!ff,>"s 

.'.tlll....,at<;" .. toyl!',lt'l"" 
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A -RS ~ 
2609 North River Road • Port Allen, Louisiana 70767 

. 1 (800) 401-4277 • Fax (225) 381-2996 
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American Radiation Services 
Analytical Reports 
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low level Tritium 
by 

low level, liquid 
Scinti:ll!ation, Coun!ting 

Control Charts 
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American Radiation Services 
Baton Rouge Laboratory QC Chart 

Printed: 6/24/20111:09 PM 
Page 1 of 1 

140% 

120% 

100% 

:f Q 

~ 80% 

~ o 
~ 60% 
II: 

40% 

20% 

0% 

LLH-3 LCS 

• t· ~ ••• !.. • . . '. .. . -.--.--.. . •• •• • o} _ .: _ _ _ _. _ . . _ . . . . . . _ . t-•• ... - .. •• 

03/13/10 05/02/10 06/21/10 08/10/10 09/29/10 11118/10 01/07/11 02/26/11 04/17/11 06/06/11 07126/11 

LCL 

0,7500 

LLH-3 Blank 

6,0 

• 
4.0 

_0 ______ ._ ••• 1!: ••• ____ • ___ _ 

2.0 .... 
...I .... .. . ....... _-
U 
,e0,0 • 
ti 
<C 

-2.0 

.. -----_. .... ... 
-----.. --~-.. r .---.... .- . . . .. . . ......... - ...... 

• • -4.0 

-6.0 

03/13/10 05/02/10 06/21110 08110/10 09/29/10 11/18/10 01/07/11 02/26/11 04/17/11 06/06/11 07/26111 

LCL 

-4,1823 

1.5 

1.0 

0.5 • 
II:: :i! 0.0 

-0.5 

-1.0 ' 

-1.5 r---

LLH-3 RER 

• 
• • 

• • •• .... . ~ . ..... 

••• • •• 
• • 

•• 
• 

03/13/10 05/02/10 06/21/10 08/10110 09129/10 11/18/10 01107/11 02/26/11 04/17/11 06/06/11 07/26/11 

3.5 

3.0 

2.5 

2.0 
II: 
w 
Q 

1.5 

1.0 

0.5 

0.0 .-- -------""T , .. + 

• 

• • • 

• 
• 

LLH-3 DER 

• • • ••• • • • • • • • 
• • 

03/13/10 05/02/10 06/21/10 08/10/10 09/29/10 11/18/10 01/07/11 02/26/11 04117/11 06/06111 

UCL 

26 
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6/24/2011 12:16:09 PM QuantaSrnart (TM) - 2.03 - IPA - Serial# 423814 Page# 1 

3H Background 
Total # pts 5256 
Valid # pts 39 
Mean 2.12 
SD 0.20 

Date Value Valid Pt 

Mar 25, 2011 2.32 X 

Mar 28, 2011 2.20 X 

Apr 01, 2011 2.16 X 

Apr 08, 2011 2.20 X 

Apr 12, 2011 2.15 X 

Apr 15, 2011 2.35 X 

Apr 22, 2011 2.22 X 
Apr 28, 2011 2.31 X 
Apr 29, 2011 2.26 X 

Apr 29, 2011 2.08 X 

Apr 29, 2011 2.10 X 

Apr 29, 2011 1. 90 X 

Apr 30, 2011 2.23 X 

Apr 30, 2011 2.25 X 

Apr 30, 2011 2.05 X 

Apr 30, 2011 2.02 X 

Apr 30, 2011 2.08 X 

Apr 30, 2011 1. 95 X 

Apr 30, 2011 1. 89 X 
May 02, 2011 2.19 X 
May 03, 2011 1. 91 X 

May 10, 2011 2.20 X 
May 16, 2011 2.45 X 

May 23, 2011 2.27 X 

May 24, 2011 1.72 X 

May 31, 2011 2.34 X 

Jun 03, 2011 2.05 X 

Jun OS, 2011 1.94 X 

Jun OS, 2011 2.58 X 

Jun 08, 2011 2.12 X 

Jun 11, 2011 2.00 X 
Jun 14, 2011 1. 70 X 

Jun 18, 2011 1. 77 X 

Jun 19, 2011 1. 98 X 

Jun 20, 2011 2.00 X 

Jun 20, 2011 2.25 X 

Jun 20, 2011 1. 87 X 

Jun 20, 2011 2.23 X 

Jun 21, 2011 2.53 X 



36
 o

f 7
2

6/24/2011 12:16:09 PM 

3H Background 
Total # pts 
Valid # pts 
Mean 
SD 

5256 
39 
2.12 
0.20 

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

• · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . ........... 1\ .•.........•........... 
~ 1\ 

I \ i \ ....... ','" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ./ .. '\ . , ...... /. " ............ . 
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! './.....~ ,; \ ! \ ~ 

e,. ,~.--::::LT' . . . .. .~;=~.. / \\_._. . . n~.l\,,~/ . i{~'7~. ~:-.n'~'T' ! \ 

\, -./~. I II j.o • .J 
, " i "~I . ~ .--" \ / It...! . i \ i .. \ . 

• • • • • • • • • • • • • • • • • • • • • • • •• ' •••••••••••••••• '" .1 •• • ••••••••• ~ .{. •• • • • .\. ./ 

-. \1 \ / 
\ I \ ~ 

· ., ................................................. '" .... ~ ............... \,/ ......... . 

\ / 
.~ . 

Page# 1 
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6/24/2011 12:16:19 PM QuantaSmart (TM) - 2.03 - IPA - Serial# 423814 Page# 1 

3H Efficiency 
Total # pta 5330 
valid # pta 41 
Mean 63.51 
SD 0.18 

Date Value Valid Pt 

Mar 25, 2011 63.70 X 
Mar 28, 2011 63.73 X 

Apr 01, 2011 63.81 X 
Apr 08, 2011 63.78 X 
Apr 12, 2011 63.67 X 

Apr 15, 2011 63.73 X 

Apr 22, 2011 63.57 X 

Apr 28, 2011 63.29 X 
Apr 29, 2011 63.24 X 
Apr 29, 2011 63.66 X 
Apr 29, 2011 63.67 X 
Apr 29, 2011 63.38 X 
Apr 30, 2011 63.50 X 

Apr 30, 2011 63.75 X 

Apr 30, 2011 63.77 X 

Apr 30, 2011 63.40 X 

Apr 30, 2011 63.71 X 

Apr 30, 2011 63.37 X 
Apr 30, 2011 63.55 X 
Apr 30, 2011 63.49 X 
May 02, 2011 63.59 X 
May 03, 2011 63.30 X 
May 10, 2011 63.52 X 

May 16, 2011 63.58 X 

May 23, 2011 63.37 X 

May 24, 2011 63.46 X 

May 31, 2011 63.65 X 

Jun 03, 2011 63.33 X 

Jun OS, 2011 63.57 X 

Jun OS, 2011 63.27 X 
Jun 08, 2011 63.51 X 

Jun 11, 2011 63.18 X 

Jun 14, 2011 63.29 X 
Jun 18, 2011 63.50 X 
Jun 19, 2011 63.43 X 
Jun 20, 2011 63.34 X 
Jun 20, 2011 63.60 X 
Jun 20, 2011 63.48 X 
Jun 20, 2011 63.70 X 
Jun 20, 2011 63.11 X 
Jun 21, 2011 63.41 X 
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6/24/2011 12:16:19 PM 

3H Efficiency 
Total # pta 
Valid # pta 
Mean 
SD 

5330 
41 
63.51 
0.18 

QuantaSmart (TM) - 2.03 - IPA - Serial# 423814 Page# 1 

.. ~ .. .. . .. ~ . " " .. .. .. " . . .. " .. .. . .. " . . . . ........ . 
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Procedures: ARS-060 ARS-040 Section 14.1 Tritium Screen in Clean Water without Distillation 

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

Sample 10: COUNT TIME CPMA Background CPMA Eft Nuclln A Aliguot ~grams) ACTIVITY units MOA Sam(!le Must be analyzed as LSC-A-001 
ARS1-B11-01169-04 120 1653 1.621 31.95 5.02 8.987 pCi/L 192.6391 NO 

2 ARS 1-B 11-01169-05 120 1.610 1.621 32 4.99 -3.103 pCi/L 193.4944 NO 
3 ARS1-B11-01169-06 120 1.734 1.621 31.85 5.02 31.836 pCi/L 193.2439 NO 
4 ARS1-B11-01169-07 120 1.751 1.621 31.86 5.00 36.760 pCi/L 193.956 NO 
5 ARS1-B11-01169-08 120 1.646 1.621 31.93 5.01 7.040 pCi/L 193.1445 NO 
6 ARS1-B11-01169-09 120 1.409 1.551 31.48 5.03 -40.395 pCilL 191.0072 NO 
7 ARS1-B11-01169-10 120 1.717 1.551 31.9 5.02 46.694 pCi/L 188.8678 NO 
8 ARS1-B11-01169-11 120 1.623 1.551 31.59 5.00 20.533 pCi/L 191.4841 NO 
9 ARS1-B11-01169-12 120 1.623 1.551 31.95 4.99 20.343 pClIL 189.7059 NO 

10 ARS1-B11-01169-13 120 1.690 1.551 31.75 5.02 39.284 pCi/L 189.7601 ~~S, .,01,,0 by LSC-A-001} ~ ~ tv\ , 11 ARS1-B11-01169-14 120 2.272 1.551 31.56 5.03 204.587 pC ilL 190.523 
12 ARS1-B11-01169-15 120 2.751 1.621 31.96 5.02 317.260 pCi/L 192.5788 YES, aoa""" by LSC-A-001. ~ 
13 ARS1-B11-01169-16 120 3.108 1.621 31.6 5.00 423.937 pC ilL 195.5518 YES, analyze by LSC-A-001. 
14 ARS1-B11-01169-17 120 1520 1.621 31.97 5.01 -28.405 pC ilL 192.9028 NO ~ 
15 ARS1-B11-01169-18 120 1.866 1.621 31.78 5.00 69.453 pCi/L 194.4442 NO ~ 
16 ARS1-B11-01169-19 120 1.676 1.621 31.63 4.99 15.697 pCi/L 195.7579 NO 
17 ARS1-B11-01169-20 120 1.959 1.621 32.12 5.03 94.237 pCi/L 191.2386 NO 
18 ARS1-B11-01169-21 120 2.143 1.621 31.64 5.05 147.160 pCi/L 193.3709 NO 
19 ARS1-B11-01169-22 120 1.921 1.621 31.59 5.03 85.045 pCilL 194.4471 NO 
20 ARS1-B11-01169-23 120 1.808 1.621 31.45 5.02 53.354 pCi/L 195.7017 NO 
21 #DIVlO! pCi/L #DIV/O! #DIV/O! 
22 #DIV/O! pCi/L #DIV/O! #DIV/O! 
23 #DIV/Ol pCi/L #DIV/O! #DIV/O! 

S:\sharedocs\QA\Calculations\Spread sheets\TriliumLowLevel-Screening-Rev1 
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Procedures: ARS-060 ARS-040 Section 14.1 Tritium Screen in Clean Water without Distillation 

ARS File ID Numbers: ARS1-11-{)0547; 548; 549; 60l602. 
ARS Batch ID: ARS 1-8 11-01169 

Sam~ 10: COUNT TIME CPMA Background CPMA Eff Nucl In A Aliquot (grams) ACTIVITY units MOA Sample Must be analyzed as LSC-A-001 
811-01169-14 120 1.591 1.559 31.72 5.03 9.034 pCi/L 190.0338 NO 

'~M_Ar\\ 2 811-01169-15 120 2.660 1.559 31.95 5.02 309.214 pC ilL 189.0416 YES, analyze by LSC-A-001. 
3 811-01169-16 120 2.919 1.559 3206 5.00 382.166 pCi/L 189.1466 YES, analyze by LSC-A-001. 
4 #DIV/O! pCi/L #DIV/O! #DIV/O! 
5 #DIV/O! pCi/L #DIVlO! #DIV/O! 
6 #DIV/O! pCi/L #DIV/O! #DIV/O! 
7 #DIV/O! pCi/L #DIVlO! #DIV/O! 
8 #DIV/O! pCi/L #D1V10! #DIV/O! 
9 #DIV/O! pCi/L #DIV/O! #DIV/O! 

10 #DIV/O! pCi/L #DIV/O! #D1V/0! 
11 #DIV/O! pCi/L #DIV/O! #DIV/O! 
12 #DIV/O! pCi/L #DIV/O! #DIV/O! 
13 #DIV/O! pCi/L #DIV/O! #DIV/Ol 
14 #DIV/O! pCilL #DIV/O! #DIV/O! 
15 #DIV/O! pCi/L #DIVlO! #DIV/O! 
16 #DIV/O! pCi/L #DIV/O! #DIV/O! 
17 #DIV/O! pCi/L #DIV/O! #DIV/O! 
18 #DIV/O! pCi/L #DIV/O! #DIV/O! 
19 #DIV/O! pCi/L #DIVlO! #DIV/O! 
20 #DIV/O! pCi/L #DIVIO! #DIV/O! 
21 #DIV/O! pCi/L #DIV/Ol #DIV/O! 
22 #DIV/O! pCi/L #DIV/O! #DIV/O! 
23 #DIV/O! pCi/L #DIV/Ol #DIV/O! 

S:\sharedocs\QA\Calculations\Spread sheets\TritiumLowLevel-Screening-Rev1 
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American Radiation Services, Inc. 
Baton Rouge Laboratory Analysis Batch Report 

~.~·R 5 Analysis Batch ID ARSI-BII-01169 

~e.-- • INTERNATIONAl.. 

1III1IIIIII 
82987 

11-00547-001-1 
XRAD 

1I1III11I11 
82995 

11-00549-004-1 
XRAD 

111111111101111 
83003 

11-00601-003-1 
XRAD 

1IIIIIIII 11111111\1 
82988 82989 

~ 11-00547-003-1 
11-00547-002-1 

XRAD XRAD 

Imlllill 111111111111111 
82996 82997 

11-00549-005-1 11-00549-006-1 
XRAD __ XRAD 

1111111"" 1111,,,,,,""1 

111111111111111 I11I111I1I111111 
82990 82991 

11-00548-001-1 11-00548-002-1 
XRAD XRAD 

1111111111111111 1111111111I1111 
82998 82999 

11-00549-008-1 11-00549-007-1 
XRAD XRAD 

1111 I 1IIIIni 1111 
83006 83004 83005 

-11_00602-001-1 - 11_00602-002-1 
. XAAO XAAO 

11-00602=003-1 
XRAD 

111111111111 11111111111.111 
82993 82992 11-00549-002-1 

11-00549-001-1 XRAD XRAD 

111111111111 1111111111111111 
83001 83000 

11-00549-009-1 11-00601-00 1-1 
XRAD XRAD 

Printed: 3/25/2011 9:26 AM 
Page 1 of 1 

1111111111111 
82994 

11-00549-003-1 
XRAD 

11111111111111111 
83002 

11-00601-002-1 
XRAD 
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American Radiation Services 
Baton Rouge Laboratory 

10_31001_054 ClientIO 

8125 

9 iARS1-Bll-01l6 
"-~~r""~~"""""""'~""""~~'~-~" 

~~~~1-.~.1_~:~~~~.~ 
9 iARSI-Bll-01l69-1 --... +----.---.~-... -........ -.,,-

. 8142!ARS1-Bll-0116~ARS1-B11-01169-1 

:,-_"~'--==~_ .. --... ____ a..i·~~~~,,~:~~1-1--0 ~_~~~~~~--B_i_l~~i.:i-·6-9-·· .. 
8144 :ARS 1-B11-01169 iARS1-B11-01169 ..... +---_ ...... _--_ .. -

. 69 

ARS-054 

'uquotUnitsl lIC_IOll' Aliquot2 iAliquotUnits2 
"~""""'--"'-~"'-'- ...... ~-......... ~.---.. +-~ ...... ~---,,-

Printed: 3/25/201110:13 AM 
Page 1 of 1 
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3/31/2011 8:25:11 PM 

Protocol# 2 - Low Level H3.lsa 

Definition-

Assay Description: 
LLH3 Assay in DPM Mode 

Assay Type: DPM (Single) 
Report Name: Report1 

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

User: H3 Low Level 

Output Data Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20110331 1144 
Raw Results Path: C:\packard\Tricarb\Results\H3 Low Level\Low Level H3\20110331-1144\20110331 . results 
RTF File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20110331_1144\Report1. 
Comma-Delimited File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3 011033 144\Report1.txt 
Assay File Name: C:\packard\TriCarb\Assays\Low Level H3.lsa 

Count Conditions-

Nuclide: LL H3 
Quench Indicator: tSIEjAEC 
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 

Background Subtract: Off 
Low CPM Threshold: Off 

Repeat Sample Count: 1 
Calculate % Reference: Off 

2 % Terminator: On - Any Region 

Regions 
A 
B 
C 

LL 
0.0 
0.0 
0.0 

Count Corrections-

Static Controller: On 
Colored Off 

UL 
18.6 

2000.0 
2000.0 

Coincidence Time (nsec): 18 

Half Life-

Half Life Correction: Off 
Regions Half Life 

2Sigma % Terminator 
0.50 
0.00 
0.00 

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

Units Reference Date Reference Time 
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3/31/2011 8:25:13 PM 

Protocol# 2 - Low Level H3.lsa 

A 

B 
C 

1 Results 
Quench Curve Block Data 

ARS LL H3 inA 

Count Efficiency (%) 

40rl------------------------~ 

30 

20 

10 

o I I I I I I I I I I I I I I I 

o 1 00 200 300 400 500 GOO 700 
tSlE/AEC 

Date 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 
199.12 13.98 

QuantaSmart (TM) - 2.03 - Serial# 423814 Page # 2 

User: H3 Low Level 
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3/31/2011 8:25:13 PM 

Protoco1# 2 - Low Level H3.lea 

P# S# SMPL ID Count Time 
2 1 BACKGROUND 120.00 
2 2 B11-01169-14 120.00 
2 3 Bll-01l69-15 120.00 
2 4 Bll-01169-16 120.00 

QuantaSmart (TM) - 2.03 - Serial# 423814 

CPMA DPM1 tSIE Eff Nuc1 In A DATE 
1. 559 5.00 550.14 31. 21 3/31/2011 
1. 591 5.01 575.81 31.72 3/31/2011 
2.660 8.33 583.86 31.95 3/31/2011 
2.919 9.11 587.91 32.06 3/31/2011 

TIME 
11:53:12 AM 
2;03:15 PM 
4: 13: 14 PM 
6:23:11 PM 

Page # 3 

User: H3 Low Level 

MESSAGES 
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3/29/2011 9:03:58 PM 

Protoco1# 2 - Low Level H3.1sa 

P# S# SMPL ID Count Time 
2 1 BACKGROUND 120.00 

"--,-,,"-,' 

2 2 B11-01169-04 120.00 
2 3 B11-01169-05 120.00 
2 4 B11-01169-06 120.00 
2 5 B11-01169-07 120.00 
2 6 B11-01169-08 120.00 

Missing vial 7. 
Missing vial 8. 
Missing vial 9. 
Missing vial 10. 
Missing vial 11. 
Missing vial 12. 

2 13 B11-01169-15 120.00 
2 14 B11-01169-16 120.00 
2 15 B11-01169-17 120.00 
2 16 B11-01169-18 120.00 
2 17 B11-01169-19 120.00 
2 18 B11-01169-20 120.00 
2 19 B11-01169-21 120.00 
2 20 B11-01169-22 120.00 
2 21 B11-01169-23 120.00 

QuantaSmart (TM) - 2.03 - Seria1# 423814 

CPMA DPM1 tSIE Eff Nuc1 In A DATE 
.1 ... .2.~.l 5.08 582.21 _D .. ~~·O 3 L?§i£'Q11 --,--_ ..... -,. 
1.653 5.17 584.11 31.95 3)28/2011 
1.610 5.03 585.73 32.00 3/28/2011 
1.734 5.44 580.49 31. 85 3/28/2011 
1.751 5.50 580.93 31. 86 3/28/2011 
1.646 5.16 583.32 31.93 3/28/2011 

2.751 8.61 584.35 31.96 3/29/2011 
3.108 9.84 571.39 31.60 3/29/2011 
1.520 4.75 584.76 31.97 3/29/2011 
1.866 5.87 578.00 31.78 3/29/2011 
1.676 5.30 572.50 31.63 3/29/2011 
1.959 6.10 590.16 32.12 3/29/2011 
2.143 6.77 572.98 31.64 3/29/2011 
1.921 6.08 571.16 31.59 3/29/2011 
1.808 5.75 564.03 31.45 3/29/2011 

TIME 
12:42:03 PM 

2:52:00 PM 
5:02:00 PM 
7:12:01 PM 
9:22:00 PM 

11:32:01 PM 

1:42:19 AM 
3:52:19 AM 
6:02:21 AM 
8:12:22 AM 

10:22:23 AM 
12:32:24 PM 
2:42:25 PM 
4:52:25 PM 
7:02:25 PM 

Page # 3 

User: H3 Low Level 

MESSAGES 
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3/30/2011 11:30:10 PM 

Protocol# 2 - Low Level H3.1sa 

P# S# SMPL ID Count Time 
2 1 BACKGROUND 
2 2 B11-01169-09 120.00 
2 3 B11-01169-10 120.00 
2 4 B11-01169-11 120.00 
2 5 B11-01169-12 120.00 
2 6 B11-01169 13 120.00 
2 7 B11-01169-14 120 00 

QuantaSrnart (TM) - 2.03 - Serial# 423814 

CPMA DPM1 tSIE Eff Nuc1 In A DATE 

~1 4 31. 23 
1.409 3iA~8 0 011 
1.717 5.38 582.20 31. 90 3/30/2011 
1. 623 5.14 571.10 31. 59 3/30/2011 
1.623 5.08 584.03 31.95 3/30/2011 
1. 690 5.32 577.03 31.75 3/30/2011 
2.272 7.20 570 12 31. 56 3/30/2011 

TIME 
8:28:07 AM 

10:38:10 AM 
12:48:11 PM 

2:58:10 PM 
5:08:09 PM 
7:18:09 PM 
9:28:10 PM 

Page # 3 

User: H3 Low Level 

MESSAGES 
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Beta Liquid Scintillation Counter Log Book 

Batch 
Number 

Liquid 
Scintillation File 

Technician 
Initials 

t I-e. \\ - ~ I~ 4-l\-\~ ~_+-_~ __ \--_____ + __ ~_~ ~---+-----i-~~+-b----1 
I ~~ \ \ - ~ \ ~ 4 q - \ 1 L. ~ ____ t---~-A~a.....P-__l 

; .. ~..-t' ! 0<65"5"' ~L SI CSt~ &'1\ 5~~ 
~~~~--+---~~---

.l t ~~tJ B\\- e,\~~ 1;;2.3') )'Or-

Page 18 of 100 
CE-13 

Reviewed By: \.) iAA) Date: 6---]"9..-/ I 
~ 
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r- Date 

I 
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I~_" 
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.l.. 

J., 

~ 

.1" 

J, 
.1, 

J.. , 

y30 - .;:ao"1 

,l.. 

j.. 

,l.. i , 

.l. 

J... 

.l. 

Page 19 of 100 
CE-13 

Beta Li_luid Scintillation Counter Log Book 

Time ARS Sample I.D. Batch I Liquid Technician I 
Number Number . Scintillation File Initial,. I 

Number 

-;SSS-Stl 1'I~'\-~'SJ~1:tf.1f)y ,.,J~;3 1r.:>ft-1 
, --"'1~~-U '--, 

1. 

J.,. 

J.. 

.l,.. 

j. 
"'""" ..... -
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j, 

J,.. 

.l.-

O~\1.0 

1.-
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J ... 
~l' 

~ 

J... 

..L 

J... 

I I!> \\-011 b'l- ,7- i ; _ .l.JDtL~ 1¢ i 
f.%>t\- 0\\\)'\· I}! J... ~ ~ -~ , 

! ! -~ 
(3U-O\\bQ- ,q I .1. I J.. ~I 
(;U-Ol\kPI, .. IS 

B"I-Oh~C\-'\P 
.-

&i\wO\\tv\-r'l 

&\\-0 l\b'\ -I ~ 

B,\ -O\\~q-\ C; 

6\\ -OHId\ .. cilO 

18"-o'lbC;~;a..\ 

B 1\ ow() HbC\ - ~d-

e,,,-o H~C\-~) 
'I.(.u ~"'f'~~ 

", ~'-.1' '" 
.......... "':.r~rl ~I'\\ 

~ 

su·oub't-oC'\ 

&\\-Ol'''ca - I~ 

:5\\ -O\\!J\-\ I 

Gn-o "Vt,- r~ 

6tll -0.1 C9Ci-/} 

~/I-OU ('1""'1 

r J. 1 11=>{l- i 
i 

I 
.J... i ~ 1~ 

i 
! 

I j... 1- $012---._ .. " 

I ! .L.. ~ ~ I 
I 

I ~ l... ~ 1 

I J... .l ~ I 
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i 1 -Sri/; ! J.... 
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1 

.\.. 1~ ! 
I 

---, 

,l... i j;iV 

I~~'-O\\b~ OS)'; 5v,t- I 

I .L J... .p:t-
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I 

I I .l.- ..L ,-rfI-- -
! 

J... J.., 191-i 

l- ~ 
i 

J... I 

.L J,.. I~ 
I 

I ! 1 J 

Reviewed BY:.J.M Date: i ... 5-11 
InitIalS 
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Beta Liquid Scintillation Counter Log Book 

Date Time ARS Sample I.D. Batch I Liquid Technicia~ 
Number Number . Scintillation File Initials I 

Number -i 
13>~1'0~ \ hi" ~'3'''' " l\f..\( . ~H- Qllb'\ Jb1t- I 

.v .l, Bl\ -O\.'~'\-I'" i- t. I j1if- I 
I 

~ 
"'~-I 

j..... j... e'>U"'o Hb~""S .L- f1JfL 
,1, .l,.- s,' ~oHb~~ ,(p .t.. j~ fav 

"'I .. ,..." O!d--1 SN<- 5\ (9.. A- &()r ~ 

.L. .L ~"g~ (!.\\ -00 5 5 0 \0 t> ~ 
.l,., l- 1, 

~ 
g,,-005511"'0' 1, I 5VI:: -i 

.1, ~ .l.- -l..-~U -00.55'" 0 -otii\ ~ i --
1- .\r SlJ-00550 "'D} 1 ..\, J1JfL-
.I,. ~ e,tI....oo550- Dcf l.. .1r f~-1 
..\., .\. J.. -V ';II-ooS,-o -05 fr;f- I 

~ ~ ~1·oOSS.' - oto f 
.t,. 1-- ~! ._J 

1- '~'- frr~5So-07 ~ H1~1 I ----t-- ........ 

~~A .L -l,r . 5~ 1, L 
. ' - "~r---' 

1- l ~ .l,- ~I ! 
gil "'0055 1. 

j, .t "-~;;> ~ 11'~ ,BlI-oOS50~ 10. 

1-
J.. 

t 
J., I 
~ I 

Page 20 of 1 00 
CE-13 

~ .8'1"00550 - 11 

l 81f ... oOSSO - Ja... 

J,- 18/1 -00550-13 

t ~'I --DO".s () - ''1 

~ ~X.? ~ ~'(Z- I 
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3/31/2011 11:01:13 AM QuantaSrnart (TM) - 2.03 - IPA - Seria1# 423814 Page# 1 

3H Background 
Total # pts 5219 
Valid # pta 35 
Mean 2.15 
SD 0.21 

Date Value Valid Pt 

Dec 02, 2010 2.00 X 
Dec 08, 2010 2.46 X 
Dec 13, 2010 2.12 X 
Dec 15, 2010 1. 99 X 
Dec 22, 2010 1.95 X 
Dec 29, 2010 2.03 X 
Dec 30, 2010 2.04 X 
Jan 03, 2011 2.15 X 
Jan OS, 2011 2.47 X 
Jan 10, 2011 1.99 X 
Jan 11, 2011 2.49 X 
Jan 14, 2011 1.96 X 
Jan 19, 2011 1.94 X 
Jan 21, 2011 2.09 X 
Jan 27, 2011 2.10 X 
Jan 29, 2011 2.62 X 
Feb 01, 2011 1.97 X 
Feb 07, 2011 2.06 X 
Feb 09, 2011 2.17 X 
Feb 10, 2011 2.54 X 
Feb 13, 2011 2.33 X 
Feb 18, 2011 2.39 X 
Feb 22, 2011 1.94 X 
Feb 24, 2011 2.02 X 
Feb 25, 2011 2.46 X 
Feb 28, 2011 2.05 X 
Mar 02, 2011 1. 96 X 
Mar 06, 2011 2.04 X 
Mar 13, 2011 1. 86 X 
Mar 16, 2011 2.11 X 
Mar 17, 2011 2.19 X 
Mar 17, 2011 1. 86 X 
Mar 18, 2011 2.32 X 
Mar 25, 2011 2.32 X 
Mar 28, 2011 2.20 X 
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3/31/2011 11:01:13 AM QuantaSmart (TM) - 2.03 - IPA - Serial# 423814 

3H Background 
Total # pts 5219 
Valid # pte 35 
Mean 2.15 
SD 0.21 

'. . . . 
" .. .. • .. .. .. .. .. .. .. .. ., " .. • .... ~ .. .. .. .. .. .. .. iii .. .. .. .. .. .. .. '" .. .. • .. .. .. .. • • .. .. .. .. .. • ,. .. • .. • • .. .. .. .. '" ... '" .............................. ~-4; 

2.775 i' ............................................................................................. t~3 
, ~ 

2.566-t1~ ........................................ ',> •••••••••••••••• " •••••••••••••••••••••••••••••••••• r2 
~ ~. ~ 

2.357 . . . . . . . . . . . . . . . . .\ ............ ! •• ' ••••••••• /. • • • ....................... __ •• 1 
I 

/ • 2.148 e' 0 
, .. 

.I. ~ / .• \ 
'!'. \. ' 1.939 t· . . . . . . . . .•. . . . . . . . . . . . . . . . . . .•..•. •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... : . f •••••• \: ••••••• T -1 
, • 4t 

1.730 + . . . . . .. ..............•..... .. .. . . . . . . . . . . . . . . . . . . . ....•••••••...............•.......... '~-2 

1.521 t .............................................................................................. -3 

121212010 3/28/2011-4 

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

3H Efficiency 
Total # pts 5291 
Valid # pts 36 
Mean 63.61 
SD 0.14 

Date Value Valid Pt 

Dec 02, 2010 63.58 X 
Dec 08, 2010 63.64 X 
Dec 13, 2010 63.54 X 
Dec 15, 2010 63.39 X 
Dec 22, 2010 63.50 X 
Dec 29, 2010 63.66 X 
Dec 30, 2010 63.55 X 
Jan 03, 2011 63.49 X 
Jan OS, 2011 63.76 X 
Jan 10, 2011 63.82 X 
Jan 11, 2011 63.63 X 
Jan 14, 2011 63.61 X 
Jan 19, 2011 63.87 X 
Jan 21, 2011 63.69 X 
Jan 27, 2011 63.52 X 
Jan 29, 2011 63.69 X 
Feb 01, 2011 63.62 X 
Feb 07, 2011 63.90 X 
Feb 09, 2011 63.69 X 
Feb 10, 2011 63.75 X 
Feb 13, 2011 63.45 X 
Feb 18, 2011 63.75 X 
Feb 22, 2011 63.72 X 
Feb 24, 2011 63.43 X 
Feb 25, 2011 63.65 X 
Feb 28, 2011 63.49 X 
Mar 02, 2011 63.28 X 
Mar 06, 2011 63.64 X 
Mar 13, 2011 63.74 X 
Mar 16, 2011 63.57 X 
Mar 17, 2011 63.50 X 
Mar 17, 2011 63.41 X 
Mar 17, 2011 63.55 X 
Mar 18, 2011 63.61 X 
Mar 25, 2011 63.70 X 
Mar 28, 2011 63.73 X 
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3/31/2011 11:01:39 AM QuantaSmart (TM) - 2.03 - IPA - Seria1# 423814 

3H Efficiency 
Total # pta 
Valid # pta 
Mean 

5291 
36 
63.61 
0.14 SD 

•• " •• , ••••••••••••••••••.••••••••••• , ••••••••• , • ,<,.'. , r"3 

I
, . , , ................. . 

63;886< •.......................... 0 0 .. ~.' . , , .. 0 • 0 •• 0 

"~ 

63.749f-0' 0 0 o. "" • 0 0 .... o. '·0 .. \ ... , 0" 00 0 . 0 ..• " .. 0.\ >0" 0.00 e':~ 000.0.0000". '.~ o ••• o. 0 0' ... 0 ..• 0 0 1 

~......... ... . • I' . ~ 

63.612

1

, \ . ./ 0 . " 

\.' • \ I' 63.475 •.• 0 .. \ ...•.•..... '·0 •.. 0 ... , . , , . 0 , 0 0 0 0 0 .. , ••.•• 0 .. 0 0 0 o~o • • • • • •• o. 0 0 ~\ 0 . 0 f . , , , , . 0 0 , <\,' '/' .. , •. 0 ,. -1 
.. \ I 'j 

• 

o 0 •. , , ... 0 ., .. 0 . , ... 0 ... , •... 0 . , , •• , ...... 0 0 . , r' 2 

63.338l' 0 , , .. , ... 0 0 0 ... ' .•... 0 . 0 • 0 • 0 . , ... , 0 • 0 0 0 • 0 .... 0 . 0 ...•... 0 .. 0 .. , . , , 0 ~'~ , , .. , .. 0 , ••• 0 , , 0 0 0 , 0 . , 0 t-2 

i 
3/28/2011-

3 

Page# 1 
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QUALITY CONTROL PROGRAM 

AMERICAN RADIATION SERVICES 
RADIOACllVE REFERENCE SOLUTIONS 

Printed: 5/14/20104:25 PM 

ANNUAL ACTIVITY VERIFICATION 

Principal Radionuclide 
I' A~ I 

RadiOnuClidelL.. _-:..:H...:~:..---,I 

10% Max 

VERIFICATION DATE 
STANDARD REFERENCE 

date counted 

Half Life, Years 
ENTER··> I ., I 

t232E+01· 
OR··> 

PASS 

Dilution Reference Datel 2125/20~,8:301 

Average f-----~~;t----~~ 
Two Sigma Uncertainty f---....;.;..~~=t----;::-7.::;;:n 

Standard Deviation percent of known concentration f-----.:::.::;~;t----=-~~ 
Target Activit:~YJ ____ ~=++-__ --::;-;;::;;;.;-J 

S%Max PASS % 

Verification Expiration Date:1 May 13, 2011 

Prepared & Counted By _.--___ .;;.::..:..;::.;.;:J....;...:..;;;,::..:;;,.. ____ _ Date: 5/13/20100:00 

Verified & Approved By -t/JJ.~:g~'--...l..~~:::::~¥:::::::::-

QCApproval 

Date: ___ 5:,;./..;,.14;,;.;/2;:.:0..;,.10;;;.. 

Date: ______ _ 

Sci Matrix 
Ref No 

Tech 
Parent 10 

Expires 

NIST 4351C 

M Thibodeaux 
5-0152 

~RADIOACTIVE STANDARqs,·-~ BATON .ROU~E t.:ABO~AT9RY .~ 

S:\QA\Brian\1-QA_Files\New Reference Standards 10-2005\Tritium Stds\S-0206 Verification 5-14-10,xls ARS·036 
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-------------- ------------

STO 10: S-0206 

Comments ·Use as H3lL LCS ereation. Dilution performed as stated above by M Thibodeaux on U25/09. -BJS 2/25/09 
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ARS Report Compilation Checklist 
INTERNATIONAL 

ARSSDG: 11-00547 Client Name: LANL Sample Matrix: 

LEVEL 1 COMPONENTS 1st Reviewer 

1) Cover Page Complete and Accurate (see ARS-059)? )(s No N/A 

2) Technical Review Checklist(s) Complete and Accurate? )(s No N/A 

3) Case Narrative Complete and Accurate (see ARS-059)? )(s No N/A 

4) Form 1 s 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? Xs 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 N/A 

LEVEL 3 COMPONENTS 

9) Efficiencies are Present? 

10) Calibrations are Present? 

11) Backgrounds are Present? 

12) Spectrum Analysis is Present? 

13) Spectral Plots are Present? 

14) Plateaus are Present? 

15) Control Charts are Present? 

16) Other: 

LEVEL 4 COMPONENTS 

17) Preparation Raw Data Present, Signed and Complete? 

18) Instrument Raw Data Present and Complete? 

19) Calibration Certificates Present? 

20) Copies of Log Book Pages Present? 

21) Sample Receiving Documentation Present? 

22) LlMS Reports Present? 

23) Applicable Correspondence Present? 

24) Other: 

Report Generator Signature 

ARS-059 
07/03/2009 

1st Reviewer 

Xs No N/A 

Xs No N/A 

)(s No N/A 

Xs No N/A 

~s No N/A 

Xs No N/A 

~s No N/A 

Yes No ~ 

1st Reviewer 

~s No NIA 

Xs No N/A 

Xs No N/A 

Xs No N/A 

Xs No N/A 

Xs No N/A 

~ 
Management Review Signature 

AQ 

Date 
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JARS LSC 
Technical Review Che~klist 

INTERNATIONAL 

ARSSDG _____ A_R_S_l-_l_l_-o~O~5_4_7 ____ __ 

Sample Matrix: AQ Aliquot (Circle One): Dry As Retfeived Filtered Other: ____ _ 

Required QC Samples (Mark all that apply): L~ LaBD Sample Dup MS MSD 

ARS A. Batch ID(s): Batch A: ARS1-Bll-01170 Batch B: N/A Batch C: N/A 
Test Method(s): LSC-A-022 

A. RADIOCHEMICAL PREPARATION REVIEW 

1) 100% of Manual Transcriptions Verified? 

2) 100% of Manual Calculations Verified? 

3) Blank Composition/Configuration Matches Calibration? 

4) Deviations from procedure are documented and verified? 

5) Appropriate Cocktail Selected? 

6) Sample Prep Anomaly? ~o Yes (See Tech 

~ 1:::> • R..k b.,;li -;W" 
Chemist Sig ature Date 

B. ANALYSIS REVIEW 

2) Backgrounds Valid and Current? 

3) Source Checks Completed and Acceptable? 

4) Background Checks Complete and Acceptable? 

5) 100% of Manually Entered Parameters Verified Accurate? 

6) Appropriate QC samples initiated at required frequency? 

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

Analysis Parameters Checked and Correct 
and Peak Shapes are Acceptable? 

Spectra show no Evidence of Interferences? 

Sample Quench for All Samples within Range of Quench Curve? 

N/A 

No ~ 

~ No N/A 

Yes No ~ 

~ No N/A 

N/A 

'1'11\'\ 
QA Officer Signature 

~No N/A 

~o N/A 

~ N/A 

~No N/A 

~o N/A 

Yes (See Comments) NCR # (If initiated): 

Technicial 

ARS-059 Page 1 of 2 

N/A 

-d.-/-I/ 

No N/A 

No N/A 

~~a1~!l 
Date 

Yes 

Yes 

Yes 

Date 
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RS LSC 
Batch A: ARS1-Bll-01l70 

INTERNATIONAL Technical Review Checklist 

C. BATCH QC VALIDATION 

2) RDl Criteria are Met? 

3) Method Blank Criterion Met? 

4) lCS/lCD Criteria Met? 

5) Duplicate (Sample Duplicate, lCSD, MSD) Criteria Met? 

6) MS/MSD Criteria Met? 

7) Batch QC Anomaly? C?'No D Yes (See Tech Notes) NCR # (If initiated): 

'Uhn 
Project Manager Signature Date QA Officer Signature 

GENERAL COMMENTS 

ARS-059 Page 2 of 2 
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LSC ARS Technical Review Checklist 
INTERNATIONAL 

ARSSDG ____ A_R_S_l_-_ll_-_0_0_54_7 ______ _ 

Sample Matrix: AQ Aliquot (Circle One): Dry As R~ived Filtered Other: ____ _ 

Required QC Samples (Mark all that apply): Blank LCS LCSD Sample Dup MS MSD 

ARS A. Batch ID(s): Batch A: ARS1-Bll-01169 Batch B: N/A Batch C: N/A 

Test Method(s): LSC-A-021 

2) 100% of Manual Calculations Verified? 

3) Blank Composition/Configuration Matches Calibration? 

4) Deviations from procedure are documented and verified? 

5) Appropriate Cocktail Selected? 

o Yes (See Tech 

B. ANALYSIS REVIEW 

2) Backgrounds Valid and Current? 

3) Source Checks Completed and Acceptable? 

4) Background Checks Complete and Acceptable? 

5) 100% of Manually Entered Parameters Verified Accurate? 

6) Appropriate QC samples initiated at required frequency? 

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

a) Analysis Parameters Checked and Correct 
and Peak Shapes are Acceptable? 

b) Spectra show no Evidence of Interferences? 

Sample Quench for All Samples within Range of Quench Curve? 

7) Analysis Anomaly? Yes (See Comments) 

Date 

ARS-059 Page 1 of2 

N/A 

Yes No ~ 

Yes No NJ.V"'" 

Yes No NUIr""""" 

No N/A No N/A 

~ No N/A No N/A 

No N/A N/A 

Yes No WI\' N/A 

~ No N/A Yes 

Y~ No N/A Yes 

~ No N/A Yes No 

NCR # (If initiated): 

Technicial Reviewer Signature Date 
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A-RS Batch A: ARS1-Bll-01169 

LSC 
Technical Review Checklist INTERNATIONAL 

C. BATCH QC VALIDATION 

Proj. Mgr. Review QA Officer Review 

1) Activity + 3xCSU a Negative Number? Yes No Yes No 

2) RDL Criteria are Met? Yes No r:uK Yes No 

3) Method Blank Criterion Met? Yes No Yes No 

4) LCS/LCD Criteria Met? Yes No f\jIIc:" Yes No 

5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Yes No ~ Yes No 

6) MS/MSD Criteria Met? Yes No Yes No 

7) Batch QC Anomaly? lANo LJ Yes (See Tech Notes) NCR # (If initiated): 

Project Manager Signature QA Officer Signature Date 

GENERAL COMMENTS 

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

Printed: 3/17/201111:39 AM 
Page 1 of 1 
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ARS International 
Baton Rouge Laboratory 

SDG Report - Analysis Assignments 

Printed: 3/17/2011 11:39 AM 
Page 1 of 1 
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American Radiation Services 
Baton Rouge Laboratory 

AnalysIs Code Group: fso~~··; ;fAeti!1ty \lnllsLAliquot Units. Proc:edureNo 
UiC-A-02,"STCH-3 ••••.. ~.-•. , •. ~. 'TU ARS·054 

DQO Report for SDG 
ARS1-ll-OOS47 

RDLjL<:~",Lfl~~:;:~_Ll MUL MS_UL RaIlY_LLl RadY_UL 

OOOE+OO 75 

LSC·A·022 STC ARS-054 i O.OOE+OO 75 

125 

125 

60 

60 
.......... , .................... i 1.00: 25 

1.00' 25 

Printed: 3/17/20111:09 PM 
Page 1 of 1 

DiitionReq RoughP",!,~.:. BlankCorre.tlonMD~;' BlankcorrectlonAIl 

FALSE FALSE FALSE FALSE 

FALSE FALSE FALSE 
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• ARS FILE TRACKING SHEET 
SDG: ARS1·11·00547 

Task Date /Time 

Date & Time Samples Received 03·17-11110:09 

ICOC Initiated / Storage Location: LL3H 03-17-11111:39 

Technical Checks Performed ~'~b-Vl 
"-

Report Written / EDD Generated: 0 -ut- t t / 13'53= I~ 

b$14-ld t~5 Date/Time Initials 

Quality Assurance Checks Performed on Report ,,~ 
I /)j.f .') 

Management Check Performed on Report y \l.\;J-

Preliminary Report Sent 

Report E-mailed 

Report Faxed 

Report Reviewed 

Report Mailed 

Invoice Completed Invoice #: 

Report Imaged 

SPECIAL REQUIREMENTS 

Requirement 

3 Hour Rush 

24 Hour Rush 

48 Hour Rush 

Special Invoicing see notes Mgmt. Approval: 

NOTES: 

ARS-062 
04/23/2010 

Yes 

Initials 

tlJJ0 
~ v.-/!2 

~ 

I1U11"/ 
7 

No 

.; 
-I 
,f 
.; 
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• 
SHIPPING CONTAINER 

Good Condition~' [J No 

Radioactive 0 Yes ~ 
UN2910 g~ UNo 

Sec. Seals l::1"~ No 

Seals Intact l5yes [J No IJ;ItA 

Air Bill Dyes UNo 

COC PRESENT WITH SAMPLES 

COC Q¥-es 
SAMPLE CONTAINER(S) 

Good Condition [].¥-es 
Sec. Seals ~ 

Seal Intact [3'Yes 
Marked Radioactive D~ 

NO 
DNa 

No [IN/A 
~ 

Exposure 
Rate Meter: 

Count Rate 
Meter: 

tn.?? r:J-YJ ~lt? I 
mJ r::Ylo5tj 

• 
SOG: AJllli \1Xl2-t± 

rr7. - Calibration Due 

Serial No.: P@l/l//;//J Date 

. mil tt; t;~~1 15 <: C/" Calibration Due 
Senal No.: P 1-/0'1..) Date: 

--------------------------------------Max'l':xposiireRaie-oii---------------------------------------------
Background Exposure Rate n 6 Shipping Containers External. , 7 

(IlRfhr) t- (Plus Bkgd) I L- IJRlhr 

ackground Count Rate (cpm) loO 
Max. Removable Count Rate on 
Shipping Containers Externals 
(Plus Bkgd) 

t Rate on 

Bkgd) 

____ ~~~' ________ cpm 

dO _______________ cpm 

# Samples Rcv :...; 

Matrix [ AF • ~. BI , FE, LT. SI , SO. UR , VGl Acceptance Limits 

1<500~R/hr <100c~::::.'!'~ ~w, W.ight(9)1€~ 
... _ ......... ---------.-------

Sample Label/Comments/Notes Acid I 

jJRlhr !;~ 
I : pH Orig pH Final : Lot # I • serve I I 

fuctn1CL\i\ -,' -v)~2f Z. -----~11A \ Q"\lJ n1L \ I 
Jt~11·-C::jc~?::J ~ Q..J.-(/ ItXOrnL IL g.f.) 

~~I_ t31oDL/ 
....... 
~ IOcL>fY}l- \ 2_ ~ 

surveyors~ ~l , I~ 
Name. , '\A.- Date/Time Surveyed: ,317-1' 110'. 5~ 

I 
Page 1 ofl_ S:\Procedures_Controlled\Controlied Forms\ARS-062 Sample Receipt Inspection Form 




