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American Radiation Services

JcOC/Lab Request #:
2013-736

1903 Central Ave. Chain of Custody/Analysis Request
Los Alamos NM 87544 ’
Page 1 0f 1
ICTient Contact: Lab Agreement # ; 126310031 Site Name: ' Los Alamos National Laboratory |
Project Number : JRad Screening Info:
Analysis Turnaround Time:
24 Hour - [m] Other - [m] i
il
7 Day- O Yes, Below Background
14 Day - O
21 Day - ] g
28 Day - = A i
pr
g it
Sample | Sample |5 :
Field Sample ID Sample Date| Time Matrix | = Special Instrugtions:
CAPA-13-29666 Apr 15 2013 12:34 w 1 ‘
L~ Datef Timg: Received by:
Refinquished by: e/Time: Received by:
IReIinquished by: Date/Time: Received by:




Los Alamos National Laboratory

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

Page 1 of 1

Pajarito (General Surveillace

EVENT ID: 4164 EVENT NAME: Monitoring Group) MY2013 Q3
Sampling Event_Pajarito Canyon
SAMPLE ID: CAPA-13-29666 WORK ORDER: NA
AS. AS COLLECTED AS AS COLLECTED
DATE COLLECTED v k
(MM/DD/YYYY): 84 ] 15 [MN} FIELD MATRIX: WG o
' .,
TIME COLLECTED (HH:MM): 1234 MEDIA: UA N
SAMPLE TECH
PRS ID: o\r( CODE: UA &{
LOCATIONID:  PCI2 | FIELD PREP:  UF A
LOCATION TYPE:MON FIELD QC TYPE: REG
SINGLE B
PORT: COMPLETION o SAMPLE USAGE: INV !
PRIORITY| ORDER CONTAINER #|PRESERVATIVH COLI;(‘/:NCTED SPECIAL INSTRUCTIONS
40 ML SEPTUM AMBER .
N /% WSP-8260B-VOA [0 el 2 JHCL Y A I‘A
‘L WSP-8270C-SVOA1 1 LITER AMBER GLASS 3 JICE
'WSP-GrossA/B 1LITERPOLY 1 h‘IONE
'WSP-LL-H-3 1LITERPOLY 1 [NONE
'WSP-RAD 1 GAL POLY 1 [HNO3 \
ﬂ 'WSP-TKN+TOC 1500 ML AMBER GLASS 1 [H2S04 24 &
\
SAMPLE COMMENTS:
W‘N\
LOCATION cows:
FIELD PARAMETERS:
Dissolved Oxygen 2‘16 mg/L Oxidation-Reduction Potential Z;S -5 MV pH 7’« Ot SU

Specific Conductance ! uS/cm
COLLECTED BY (PRINT) ‘SM({/ Y vkw/

Temperature 154 deg C  Turbidity (2,‘_" NTU

y
RELINQUISHED u/\ Date/Time |[RECEIVED 0"% e/Tj
(Printed Name) A S tﬂ O3 |(Printed Na ~ ) /?
(Signature) M/\" Y3S0 (Signature) ———>"7+ A 5%
RELINQUISHED BY Date/Time |RECEIVED BY=" < Date/Ti
(Printed Name) (Printed Name) ate/Time
(Signature) Signature)

Report Date 04/03/2013



Data Validation Report for:

Data Validation Report

Chain Of Custody No.  2013-736

1. Distribution Of Samples In EDD.

Chain Of Custody Ne. 2013-736

Analytical Regular Field Trip Field Equipment
SDG Method Samples Duplicates Blanks Blanks Blanks
Generic:Low_Level_Trit
ARS1-13-00746 ium 1’
Analytical Analysis Prep Regular Field Trip Field Equipment |Method Matrix Matrix
SDG Method LotID Lot (D Samples Duplicates Blanks Bianks Blanks Blanks Spikes Spike Dups
Generic:Low_Level_Trit
ARS1-13-00746 ium ARS1-B13-00845 ARS1-813-00845 1
2. Distribution Of Analytes In EDD.
Analytical Method {Method Category Field Sample {D Lab Sample ID Sample Purpose Target Analytes Surrogates Spikes TiCS
Generic:Low_Level_Trit
ium RAD CAPA-13-29666 ARS1-813-00845-09 REG
Generic:Low_Level_Trit
ium RAD LCS ARS1-B13-00845-01 LCS
Generic:Low_Level _Trit
ium RAD LCSD ARS1-813-00845-02 LCSD
Generic:Low_Level_Trit
ium RAD MB ARS1-B13-00845-03 MB

3. Are any analytes missing?

No.

4. Were any holding times exceeded?

No.

5. Any contaminants in blanks?

No.

Any samples affected by the presence of contaminants in blanks?
No.

6. Any surrogate recoveries outside the control limjts?

No.

7. Any MS/MSD recoveries or RPDs outside the control limits?
No.

8. Any LCS/LCSD or BS/BSD recoveries or RPDs outside the control limits?

No.




Data Validation Report for:

Chain Of Custody No. 2013-736

Post-
Analytical Digestion  |Lab Control Lab Control Blank Blank Lab Storage Preparation Reagent
Spikes Spikes Samples Sample Dups _|Spikes Spike Dups__{Duplicates |Blanks Blanks Blanks




Data Validation Report for:

9. Any Field Duplicate RPDs outside the desired limits?
No.

10. Any Lab Duplicate RPDs outside the desired limits?
No.

11. Any required reporting limits exceeded?

Na.

12. Additional Validator's Coments.

Norne.

13. Display Flagged Data.

Chain Of Custody No. 2013-736

Validation
Lab Validation Reason
Location ID Chain Of Custody No___ {Field Sample ID Sample Purpose Analysis Type Code Analytical Suite Analytical Method Parameter Name _ |Qualifier Qualifier Codes Detected
Generic:Low_Level_Trit
PCI-2 2013-736 CAPA-13-29666 REG INIT RAD ium Tritium U U RS N
Reason Code Description
RS Analyte is not detected because the amount reported is less than the MDC.
14. Useable Result Count.
Field Location Sample Analytical No. Unuseable Total No. Of
Sample D iD Purpose Method Records Records
Generic:Low_Level_Trit
CAPA-13-29666 PCl-2 REG ium 1




Data Validation Report for:

Chain Of Custody No. 2013-736

Report Percent Validation
Lab Result Lab Units Report Result  |Report Units  |Report MDA |Uncertainty |Lab Matrix }Sample Date |Moisture Analysis Lot D |Status Code Use Flag
ARS1-B13-
1.82]pCifL 1.82pCi/L 2.26 0.753|wW 4/15/2013 00845 VAL \
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- ]Jcoc/Lab Request #:

American Radiation Services 2013-736
1903 Canirai Ave Chain of Custody/Analysis Request
Los Alamos NM 87544 Page 1 of 1
ent Lontact: JLab Agreement i : 126310031 Pite Name: Los Alamos National Laboratory
Project Number : Wkad Screening Info:
alysis Turnaround Time:
4 Hour - 0 Other - ]
70ay- 0 Yes, Below Background
14 Day - u} .
1 Day - a J.:
28 Day - ] 5
=
Sample | Sample |
Field Sample ID Sample Date| Time Matrix | Special Instructions:
CAPA-13-29668 Apr 15 2013 12:34 w 1

S

Special Instrugtions:

1/

= 7
/ZZ; - [DatefTimg:
efTine:

Received by: M Lu[/[; [ {m/

483 ([

U,
“

Received by:

Iielinquished by:

Date/Time:

Received by:
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2609 North River Road e Port Allen, Louisiana 70767

1{800) 4014277 o Fax (225).381-2996

INTERNATIONAL

May 16, 2013

LANL

Keith Greene

PO Box 1663 MS M992
Los Alamos, NM 87545

Request Number: 2013-736

LANL Sample ID; CAPA-13-29666.

Dear Mr. Greene;

On April 18, 2013, ARS International received one (1) water sample to be analyzed for Low Level Tritium.

The sample underwent enrichment and was 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,

Laboratory Management
ARS International
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2609 North River Road e Port Allen, Louisiana 70767
1 (800) 4014277 ¢ Fax (225) 381-2996

INTERNATIONAL

COVER PAGE

PROJECT SAMPLE IDENTIFICATION
CROSS-REFERENCE

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

LANL . - .
Request American Radiation Services
PROJECT SAMPLE
Number ID NUMBER SAMPLE ID NUMBER(S)
2013-736 CAPA-13-29666 ARS1-13-00746-001
ANALYTICAL METHODS

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

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

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

“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."

4&4‘4\@ ‘-( LA Laboratory Management, ARS International S-le— l3

Signature Title Date

6 of 86




2609 North River Road ® Port Allen, Louisiana 70767

1(800) 401-4277 e Fax (225) 381-2996
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- INTERNATIONAL
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AMERICAN RADIA TIO/\‘? SERVICES, LLC

ARS Sample Delivery Group:
Client Sample ID:

2609 North River Road, Port Alien, Louisiana 70767

1 (B0O) 401-4277 FAX (225) 381-2996

ARS1-13-00746
CAPA-13-29666

Request or PO Number:
ARS Sample ID:

2013-736

ARS1-13-00746-001

Sample Collection Date: 04/15/13 Date Received: 04/18/13
Sample Matrix: Agueous Report Date: 05/16/13
| 54’ “na'Y;i?m Analysis Analysis i Analysis Analysis Analysis Analysis i Tracer/Chem
... Description Results Error +/- 18 " MDC bl Qual | units Test Method Date/Time Technician | Recovery
! Enriched H-3 1.820 0.753 2,260 1.091 u pCi/L ARS-040 05/12/13 11:13 PS NA

L NOTES: Lab Agreement 63641-001-10

SR

Project Manager Review

LELAP Certificate# 01949

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

8 of 86




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: ARS1-13-00746

Date Received: 4/18/2013

\CSs
Analysis QC Analysis Expected Report Analysis Analysis Analysis Percent "

Batch Type Analyte Results | TV 1(19) Mbc Vailue Qall ynits Test Method Date/Time T ¥ (%) R;ng-
ARS1-B13-00845 LCS H3 22.879 3.594 2.306 24.539 pCi/L ARS-040 5/14/13 13:02 PS 93 80%-120%
Blank Evaluation

( Analysis QcC Analysis Expected Eﬂpoﬂ Analysis Analysis Analysis
Batch Type | Andivie Resuits | €SV (28} | mDC valve || unis Test Method Date/Time Technician
ARS1-813-00845 | MBL H3 1.541 0.749 2.315 NA u pCi/L ARS-040 5/11/13 15:56 PS
Sample RER Duplicate Evaluation
RER
Analysis Qc Analysls Analysis Anatysis Analysis Analysis
Batch Type Dascription Result 1 csu1(is) Result 2 €SV 2 (25} | Qual Units Test Method Date/Time Tachnician RER Acceaptincek
nge
ARS1-813-00845 | LCSO H3 22879 3.594 22,893 3.588 pCi/L ARS-040 $/11/13 15:56 PS 0.00 <1
Sample DER Duplicate Evaluation
DER
Analysis QC Analysis Analysis Analysis Analysis Analysis
Batch Type Description Result 1 €su1(1s) Result 2 €SU2(2s) | Qual Units Test Method Data/Time Technician DER AcceptanceR
ange
ARS1-B13-00845 | LCSD H3 22.879 3.594 22.893 3.588 pCi/L ARS-040 5/11/13 15:56 PS 0.01 <3

Project Manager Review

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

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

LELAP Certificate# 01949

NELAP Certificate # E87558

9 of 86




QC Evaluation
EPA Method: ARS-040
Batch ID: ARS1-B13-00845
SDG's: ARS1-13-00744;745;746;747;788;789;790;799

LCS 22.8790 CSU (2s) 7.0440
LCSD 22.8930 CSU-D (2s) 7.0330
DER = abs(LSC-L.SCD) = <3

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

DER 0.014 = 0.002813 <3
4.976973

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

%RPD 0.014 *100 = 0.061173 < 25%
22.886

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

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

RER = 0.014 0.00099453 <1
14.0770

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 = 1.541

Th-228 CsSu= 1468 .
Th-230 " | Is ACT<1.65"CSU? YES %7
Th-232 |

H3 1.541 1.468 2.315

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

Sr-90
TC-99

NI-63

10 of 86



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

-~ INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory

Low Level Tritium
by
Low Level Ltqmd
Scmtillatlon Ceuntmg

11 of 86




American Radiation Services, Inc.
Baton Rouge Laboratory

Analysis Batch Report

Printed: 5/10/2013 9:04 AM

Page 1 of 1

AMRAD

Analysis Batch ID ARS1-B13-00845

Method [ARS-040 1 Analysis

LSC-A-022

Matrix | AQ

Description

Low Level Tritium by Electrolytic Enrichment

-ABatch Sample:ID i F “Blind Iso ind d:1503 o Client1D Isotope Group ‘| - “Lab Déadline- |
ARS1-B13-00845-01 B-15342
ARS1-B13-00845-02 B-15343
ARS1-B13-00845-03
ARS1-B13-00845-04 ARS1-13-00744 001 1 | CAMO-13-29627 STD 05/13/13
ARS1-B13-00845-05 ARS1-13-00744 002 1 | CAMO-13-29628 STD 05/13/13
ARS1-B13-00845-06 ARS1-13-00744 003 1 | CAMO-13-29615 STD 05/13/13
ARS1-B13-00845-07 T ARS1-13-00745 001 1 | CAMO-13-29626 STD___ | 05/13/13
ARS1-B13-00845-08 ARS1-13-00745 002 1 | CAMO-13-29614 STD 05/13/13
ARS1-B13-00845-09 ARS1-13-00746 001 | 1 | CAPA-13-29666 STD 05/13/13
ARS1-B13-00845-10 ARS1-13-00747 001 1 | CAPA-13-29568 STD | 05/13/13
ARS1-B13-00845-11 ARS1-13-00788 001 1 | CAMO-13-29629 sTD 05/20/13
ARS1-B13-00845-12 ARS1-13-00788 002 1 | CAMO-13-29630 STD 05/20/13
ARS1-B13-00845-13 ARS1-13-00788 003 | 1 | CAMO-13-29631 STD 05/20/13
| ARS1-B13-00845-14 ARS1-13-00789 | 001 1 | CAPA-13-29562 STD 05/20/13
ARS1-B13-00845-15 ARS1-13-00789 002 1 | CAPA-13-29564 STD 05/20/13
ARS1-B13-00845-16 ARS1-13-00789 003 1 | CAPA-13-29565 STD 05/20/13
ARS1-B13-00845-17 ARS1-13-00789 004 1 | CAPA-13-29573 STD 05/20/13
ARS1-B13-00845-18 ARS1-13-00790 001 1 | CAPA-13-29570 STD 05/20/13
ARS1-B13-00845-19 ARS1-13-00790 002 1 | CAPA-13-29582 STD 05/20/13
ARS1-B13-00845-20 ARS1-13-00790 003 1 | CAPA-13-29583 STD 05/20/13
ARS1-B13-00845-21 ARS1-13-00799 001 1 | CAMO-13-29625 STD 05/20/13

98402}




American Radiation Services
Baton Rouge Laboratory

Bundlo

ABarch ABatchSampieID
:ARS1-813-00845 |ARS1-B13-00845-01 |B-H3

{ARS1-B13-00845 |ARS1-813-00845-02 |B-H3

BlindGroup

LCS Report
Analytical Batch: ARS1-B13-00845

Expectedaddition ExpectedValue Emptywt

2.489267243 13.2263 1&2405;7 5.0142‘5§I'E_FFENS‘|'
2.489267243 13.437° 18.4265! 4.9895|BSTEFFENS

Grosswt Netwt userld

$-0279

79 13

4/25/2013
150379 |3

4/25/2013

Expectagvatue_CT
2A4l§1992429
2.483139669|

Printed: 5/16/2013 11:05 AM
Page 1 of1

MidPoimtCountiate

5/14/2013,
5/11/2013°

KnownVatue
12.44520644
12.38962538

iy
w
=]

=
[o]
=]




5/14/2013 11:17: 48 AM QuantaSmart (TM) - 2.03 - Serial# 423814 B Page # 1
Protocol# 11 - Low Level H3 2 1sa User: H3 Low Level

Assay Definition-

Assay Description:
LLH3 Assay in DPM Mode

Assay Type: DPM (Single)

Report Name: Reportl

Output Data Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3 2\20130510 2336

Raw Results Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3 2\20130510 _2336\20130510_2336.results

RTF File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3 2\20130510 2336\LLH3 rtf

Comma-Delimited File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3 _2\20130510_2336\LLH3 Results.csv
Assay File Name: C:\Packard\TriCarb\Assays\Low Level H3_2.lsa

Count Conditions-

Nuclide: Low Level 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 10mL
Count Time (min): 240.00
Count Mode: Low Level
Assay Count Cycles: 1 Repeat Sample Count: 1
#vials/Sample: 1 Calculate % Reference: Off

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

Regions LL UL 2Sigma % Terminator
A 2.0 18.6 0.50
B 0.0 2000.0 0.00
C 0.0 2000.0 0.00
Count Corrections-
Static Controller: On Luminescence Correction: Off
Colored Samples: Off Heterogeneity Monitor: Off
_Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75
S
=3 .
oHalf Life-
(o)

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



5/14/2013

11:17:50 AM

Protocol# 11 - Low Level H3 2.lsa

0w

Cycle 1 Results
Quench Curve Block Data

40

204

Date Acquired:

 ARSLLH3fOMLInA

Count Efficiency (%)

10+t

+

101

o +—

0O 100 200 300 400 S00 600
tSIE/AEC

Date Modified:
ARS LL H3 10mL in A

tSIE/AEC

543

466,

387

31e6.
257.

»229
2172

©
®142.
121.

.57
44
.42
48
14
.94
.56
07
26

11/20/2012

Count Efficiency (%)

31
28
24

.51
.74
.95
22.
18.
1s6.
11.

21
18
37
68

9.08
7.13

QuantaSmart (TM)

- 2.03 - Serial$ 423814

User:

Page # 2
H3 Low Level




5/14/2013 11:17:50 AM _ . . QuantaSmart (TM) - 2.03 - Serial# 423814 Page # 3

Protocol# 11 - Low Level H3_2.1lsa User: H3 Low Level
PH# S# SMPL_ID CPMA DPM1 tSIE Eff Nucl In A Count Time DATE TIME MESSAGES
11 1 BACKGROUND 1.077 4.50 361.53 23.95 240.00 5/10/2013 11:45:13 PM
11 2 B13-00845-02 4.403 18.26 365.84 24.11 240.00 5/11/2013 3:56:06 AM
11 3 B13-00845-03 1.292 5.37 363.96 24.04 240.00 5/11/2013 8:07:12 aMm
11 4 B13-00845-04 1.129 4.75 356.74 23.76 240.00 5/11/2013 12:18:12 PM
11 5 B13-00845-05 1.231 5.17 357.73 23.80 240.00 5/11/2013 4:29:11 PM
11 6 B13-00845-06 1.136 4.78 357.27 23.78 240.00 5/11/2013 8:40:10 PM
11 7 B13-00845-07 5.802 24 .34 358.67 23.84 240.00 5/12/2013 12:51:10 AM
11 8 B13-00845-08 5.523 22.98 363.76 24.03 240.00 5/12/2013 5:02:12 AaM
11 9 B13-00845-09 1.337 5.59 360.38 23.90 240.00 5/12/2013 9:13:16 AM
11 10 B13-00845-10 1.139 4.78 359,04 23.85 240.00 5/12/2013 1:24:17 PM
11 11 B13-00845-11 1.183 5.02 352.02 23.58 240.00 5/12/2013 5:35:15 PM
11 12 B13-00845-12 1.230 5.13 361.82 23.96 240.00 5/12/2013 9:46:12 PM
11 13 B13-00845-13 1.223 5.11 360.92 23.93 240.00 5/13/2013 1:57:17 aMm
11 14 B13-00845-14 1.171 4.88 363.30 24.02 240.00 5/13/2013 6:08:17 AM
11 158 B13-00845-15 3.593 15.03 360.43 23.91 240.00 5/13/2013 10:19:20 AM
11 16 B13-00845-16 4.132 17.24 361.84 23.96 240.00 5/13/2013 2:30:19 PM
11 17 B13-00845-17 1.138 4.76 360.44 23.91 240.00 5/13/2013 6:41:24 PM
11 18 B13-00845-18 1.280 5.31 365.48 24.10 240.00 5/13/2013 10:52:28 PM
11 19 B13-00845-19 1.144 4.81 357.97 23.81 240.00 5/14/2013 3:03:30 AM
11 20 B13-00845-20 1.265 5.30 359.71 23.88 240.00 5/14/2013 7:14:29 AM

984091




5/15/2013 2:03:28 pM QuantaSmart (TM) - 2.03 - Serial# 423814 ) ) _ Page # 1
Protocel# 2 - Low Level H3.lsa User: H3 Low Level

Assay Definition-

Assay Description:
LLH3 Assay in DPM Mode

Assay Type: DPM (Single)

Report Name: Reportl

Output Data Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20130514 1253

Raw Results Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20130514_1253\20130514_1253.results

RTF File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20130514 1253\LLH3.rtf

Comma-DPelimited File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3\20130514_1253\LLH3 Results.csv
Assay File Name: C:\Packard\TriCarb\Assays\Low Level H3.lsa

Count Conditions-

Nuclide: Low Level 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 10mL
Count Time (min): 240.00
Count Mode: Low Level
Assay Count Cycles: 1 Repeat Sample Count: 1
#vials/Sample: 1 Calculate % Reference: Off

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

Regions LL UL 2Sigma % Terminator

A 2.0 18.6 - 0.50 -
B 0.0 2000.0 0.00

C c.0 2000.0 0.00

Count Corrections-

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

0L

woHalf Life-

9

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




5/15/2013 2:03:31 PM QuantaSmart (TM) - 2.03 - Serial# 423814 Page # 2

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

awp

Cycle 1 Results
Quench Curve Block Data

~ ARSLL H3 10mL in A
Count Efficiency (%)
40
|
30+
20..
1ol

O —

0 100 200 300 400 500 600
tSIE/AEC

Date Acquired: 11/20/2012
Date Modified:
ARS LL H3 10mL in A

tSIE/AEC Count Efficiency (%)
543.57 31.51
466.44 28.74
387.42 24.95
316.48 22.21
257.14 18.18
»229.94 16.37
%172.56 11.68
®142.07 9.08

121.26 7.13




5/15/2013
Protocol# 2

981061

b WN S

2:03:31 PM

- Low Level H3.lsa

SMPL_ID
B13-00845-01
B13-00845-21
B13-00845-07
B13-00845-08
B13-00845-15
B13-00845-16

W s

CPMA
.282
.191
.621
.566
.475
.241

DPM1

17.
.82
.44
21.
14.
1l6.

22

39

95
02
98

QuantaSmart (TM)

tSIE

379.
380.
389.
396.
383.
387.

11
77
58
06
05
92

Eff Nucl In A Count Time

24,
24.
25.
25.
24,
.97

24

63
69
05
36
78

240.
240.
240.
240.
240.
.00

240

00
00
00
00
00

- 2.03 - Serial# 423814

DATE
5/14/2013
5/14/2013
5/14/2013
5/15/2013
5/15/2013
5/15/2013

ounpE wunE

:02:
:16:
:27:
:38:
:49:
:00

TIME
04 PM
44 PM
42 PM
44 AM
48 AM
:46 AM

Page # 3
User: H3 Low Level
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ARS-040 Calculation Results

1-813-00845

uc
B Sys E;rj

AnalysisCode ABatchSamplelD Total Bkg Count Duration Sample, Activity Conc  Standard _Counting Uncertainty Cu 1 96 CSU 1 _96 ActivityReportUnits
i LSC-A-022 ARS1-813-00845-01 | _ 240.000 096237 | 22879 1.067 1067 | 3.594 2091 | 7.044 2306 | 1112 peCi i
I LSC-A-022 ARS1-B13-00845-02 240.000 | 096282 | 22.893 | 1.040 . 1.040 3588 | 2039 | 7033 2.223 "'1.073 “oCi
. Lsc-a-022 ARS1-B13-00845-03 240000 | 0.99969 | 15641 | 0712 | 0712 ' 0749 1396 | 1468 2315 | 1417 pCi
. LSC-A-022 _ARS1-B13-00845-04 240.000 0.99539 | 0,361 | 0.665 0.665 , 0.667 1303 | 1.307 | 2238 | 1.081 el
L LSC-A-022 ARS1-B13-00845-05 240.000 | 0.99539 1018 0648 | 0648 0.666 1270 1305 | 2135 1.030 o€l |
LSC-A-022 ARS1-B13-00845-06 2340.000 | 0.99524 0.426 0693 ., 0693 , 0696 ; 1358 1.364 2.331 1.125 oCi |
{ _1sc-a-022 ARS1-B13-00845-07 240.000 0.99570 29.449 1.083 1083 4548 | 2122 | B9\ 2093 | 1.010 |  pat .
LSC-A-022 ARS1-813-00845-08 240.000 0.99570 30.500 1130 . 1130 | 4713 | 2216, 9.237 2.194 1059 | e
LSC-Aa-022 | ARS1-B13-00845-09 240.000 0.99585 1.820 0702 . 0702 , 0753 1376 1.476 2.260 _1.091 ___pd
L LSC-A-022 ARS1-B13-00845-10 240.000 0.99616 0.426 0660 0660 . 0663 . 1204 | 1.300 2.218 1070 [ pCi B
‘% LSC-A-022 ARS1-813-00845-11 240.000 0.99631 | 0.697 0.638 0.638 _ 0.647 1251 1.268 2125 1028 | pCl i
LSC-A-022 ARS1-B13-00845-12 240.000 0.99616_ | 1018 0652 . 0.652 __ 0.670 | 1278 | 1313 | 2148 | 1037 | pC .
LSC-A-022 ARS1-813-00845-13 240.000 0.99616 0.976 0654 | 0654 . 0.670 | 1282 ' 1314 | 2.158 1.041 pcl i
LSC-A-022 ARS1-B13-00845-14 240.000 0.99631 | 0.644 | 0663 | 0663 | 0670 | 1.300 1.314 2213 | 1068 |  poa_
LSC-A-022 ARS1-B13-00845-15 240.000 0.99646 16617 | 0954 | 0954 | 2.669 . 1.870 5.231 2238 1.080 pCi |
LSC-A-022 ARS1-813-00845-16 240.000 0.99600 | 19.009 | 0.894 _ 0.894 ' 2.988 1.753 5.857 | 1,940 |  0.936 | Tea T
LSC-2-022 ARS1-813-00845-17 240.000 0.99631 | 0.401 | 0.631 |, 0.631 &  0.634 1.237 | 1.242T 2121 1.024 pCi i
LSC-A-022 ARS1-813-00845-18 240.000 0.99692 1348 | 0656 , 0656 | 0686 | 1286 |, 1.345 |, 2138 1.031 | pi _j ‘
LSC-A-022 ARS1-813-00845-19 240.000 0.99692 | 0.484 0.694 0.694 0698 | 1.361 1.368 | 2331 1.125 ol | :
LSC-A-022 ARS1-813-00845-20 240.000 0.99692 | 1.345 0.706 0706 | 0735 | 1385 1440 2310 | 1415 | e |
LSC-A-022 ARS1-813-00845-21 240.000 0.99662 1: 0.795 0.678 o678 | oess | 1329 1.usj 2.252 - 1,087 k __ea_ ] |
L s — L L .

98400¢




| ARS-040 Calculation Results |

ABatchSamplelD Initial _Mass sampie g Mass Na202_ added g Final mass_electralyzed _sample NaOH g Mass equivalent_ NaOH g Final Mass Efectrolyzed sample g VolumeFactor X  Enrichment _factor Y
| tsc-a-022 ARS1-813-00845-01 507.180 2.000 17.010 2052 _ 14958 | 0.029 ~
. LSC-A-022 ARS1-B13-00845-02 502.470 2.030 16.030 2083 | 13.947 | 0.028
. Lsc-A-022 ARS1-B13-00845-03 500.630 2,050 17100 | 2.103 | o 1a997 | 0030 |
. LSC-A-022 ARS1-B13-00845-04 500.310 2.000 16.320 2052 | 14.268 0.029
LSC-A-022 ARS1-B13-00845-05 500.000 2050 | 15.750 2103 | - 13.647 ' 0027 |

{___LSC-A-022 ARS1-B13-00845-06 500.000 2.050 | 17.010 2.103 14.907 0.030

| LSc-a-022 ARS1-B13-00845-07 |  500.020 - 2.050 r_ - 16180 2.103 - 14077 ' 0.028 |
LSC-A-022 ARS1-813-00845-08 500.080 2.060 | 17.030 |, 2.114 14916 0.030_ |

| LSC-A-022 ARS1-813-00845-09 | 500.000 2.050 16.580 2103 | 14477 . 0029 |
LSC-A-022 ARS1-B13-00845-10 500.010 2,050 | 16.260 | 2103 | 14.157 | 0028 |
LSC-A-022 ARS1-B13-00845-11 500.000 2000 | _ 154% . 2082 , 13.378 | 0.027 |
LSC-A-022 ARS1-813-00845-12 500.000 2.000 | 15.823 | 2.052 f 13771 | 0.028 .
LSC-A-022 ARS1-813-00845-13 500.040 2.040 | 15.970 o 2,093 13877 0.028 B
LSC-A-022 ARS1-B13-00845-14 $00.050 2.030 16.330 | 2,083 | 14.247 | 0.028 T
LSC-A-022 ARS1-B13-00845-15 500.000 2.000 . 16.940 2.052 | 14.888 0030

 1SC-A-022 ARS1-B13-00845-16 500.030 2,030 15000 2083 12917 | 0.026
LSC-A-022 ARS1-B13-00845-17 500.010 2.030 15.690 2.083_ | 13.607 | 0.027

i LSC-A-022 ARS1-813-00845-18 500.030 | 2.040 15.960 |, 2.093 13.867 | 0.028

. LSC-A-022 ARS1-813-00845-19 500.060 | 2.040 17.000 2.093 14.907 | 0.030

i LSC-A-022 ARS1-B13-00845-20 500.010 | 2.060 16910 2.114 14.796 ' 0.030

[ usc-a-022 ARS1-813-00845-21 _‘ 500.010 2.000 17.000 | 2.052 14.948 0.030 _

! L L

984012
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AnalysisCode

ABatchSamplelD

Average Sample CPM  Bkg CPM

tSIE

Detector Eff decimal

Aliguot

AaligUnits  Activity_reference date Start_Date_of Count

Sampie Count Duratinon min
v

LSC-A-022 ARS1-B13-00845-01 4282 | 1077 379.110 | 0246 | 001003 | L | 9/7/2012 5/14/2013
U Lsc-A-022 ARS1-B13-00845-02 4.403 | 1.077 |, 365.840 0261 | 001002 | v | 9/7/2012 i‘"s"/_in_/ﬁpﬁ~ T
LSC-A-022 ARS1-813-00845-03 1292 | 1.077 363.960 ' 0.240 001000 | L 5/9/2013 : s/11/2013
LSC-A-022  ARS1-813-00845-04 1.129 1.077 356.740 | 0.238 001002 , L . 4/1172013 5/11/2013 Jf -
1SC-A-022 ARS1-B13-00845-05 1.231 1.077 357.730 0.238 001006 | L | 4/1172013 | s/11/2013 |
LSC-A-022 ARS1-B13-00845-06 1.136 1077 357.270 | 0.238 001008 |, L 4/11/2013 5/11/2013 |
LSC-A-022 ARS1-B13-00845-07 5.621 | 1.077 389.580 | 0.251 0.01004 L 4/17/2013 ~ s/14/2013 :
LSC-A-022 “ARS1-813-00845-08 5.566 | 1.077 396.060 | 0.25¢ | 001006 | L 4/17/2013 | s/i5/2013 |
LSC-A-022 ARS1-B13-00845-09 1337 | 1.077__. 360.380 0.239 | 0.01001 _;d [ 4/15/2013 ! 5/12/2013 o 240.000 _
LSC-A-022 ARS1-B13-00845-10 1.139 | 1.077 . 359.040 0239 | 001000 . L | 4/17/2013 | 5/12/2013 240.000
LSC-A-022 |  ARS1-813-00845-11 1.183 ' 1.077 | 352.020 0236 @ 001000 , L ' 4/18/2013 j 5/12/2013 240,000 |
LSC-A-022 ARS1-813-00845-12 1230 | 1.077 361.820 | 0240 001001 | L | 4/18/2013 —- 5/12/2013 " 240000 |
_LSC-A-022 | ARS1-813-00845-13 1.223 | 1.077 | 360520 0239 0.01005 | L . 4/18/2013 .  5/13/2013 —_ 240.000 |
LSC-A-022 ARS1-B13-00845-14 1171 | 1.077 | 363.300 0240 . 003001 , L | 4/19/2013 1 s/13/2013 ! 240.000
LSC-A-022 ARS1-B13-00845-15 3.475 1077 | 383.050 0.248 001001 | L 4/22/2013 | 5/15/2013 ; 240.000
LSC-A-022 ARS1-B13-00845-16 4241 | 1077 | 387920 0250 | 001000 | L 4/19/2013 : 5/15/2013 { ’ 240.000 |
LSC-A-022 ARS1-B13-00845-17 1138 1077 | 360.440 | 0239 . 001004 . L 4/19/2013 _ ,  §/13/2013 & 240,000
"LSC-A-022 | ARS1-813-00845-18 1.280 | 1.077 | 365480 . 0261 | 001006 . L 4/24/2013 $/13/2013 3 240,000
LSC-A-022 ARS1-813-00845-19 1144 | 1077 | 357970 0238 | 001001 |, L } 4/2472013 1 s/14/2013 |  240.000 |
LSC-A-022 | ARS1-B13-00845-20 1.265 | 1.077 359.710 | 0239 | 001000 L | 4/24/2013 5/14/2013 7T 240.000
LSC-A-022 ARS1-B13-00845-21 1191 | 1077 | 380770 ’t_ _0247 [ 001002 | L~ "4/22/2013 1 5/14/2013 .. 240.000 1
L — i il L H
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|~ ARS-040 Calculation Resuits

ARS1-B13-00845

S S
2.22 !
0.15 ,
ABatchSamplelD AliguotReportUnits UserlD ModDate
| ARS1-B13-00845-01 L AMRAD\PSIMS -~ 5/16/2013
ARS1-B13-00845-02 | L AMRAD\PSIMS . 5/16/2013
s 2 ARS1-813-00845-03 L AMRAD\PSIMS . S/16/2013
" Tisc-A022 | ARS1-B13-00845-04 L AMRAD\PSIMS | 5/16/2013
" 1SC-A-022 | ARS1-B13-00845-05 L AMRAD\PSIMS |  5/16/2013
LSC-A-022 ARS1-813-00845-06 L i AMRAD\PSIMS | 5/16/2013
LSC-A022 ' ARS1-B13-00845-07 L i _AMRAD\PSIMS 5/16/2013
T T18c-A-022 | ARS1-B13-00845-08 L ! AMRAD\PSIMS " 5/16/2013
_ LSC-A-022 Pns:-u}oous-og L ; AMRAD\PSIMS | 5/16/2013
[ Lsc-a-022 © ARS1-B13-00845-10 L : AMRAD\PSIMS | 5/16/2013
LSC-A022 . ARS1-B13-00845-11 4_ L | AMRAD\PSIMS . 5/16/2013 |
LSC-A-022 | ARS1-B13-00845-12 L AMRAD\PSIMS . 5/16/2013
| 1Sc-a022 | ARS1-813-00845-13 L AMRAD\PSIMS $/16/2013
| iLsc-a-022 ARS1-B13-00845-14 | _ L ! AMRAD\PSIMS 5/16/2013
LSC-A-022 ARS1-813-00845-15 , L i AMRAD\PSIMS 5/16/2013 |
LSC-A-022 ARS1-B13-00845-16 L }  AMRAD\PSIMS 5/16/2013 |
LSC-A-022 ARS1-B13-00845-17 L AMRAD\PSIMS 5/16/2013 |
LSC-A-022 . ARS1-B13-00845-18 | L : AMRAD\PSIMS " s/16/2013
LSC-A-022 | ARS1-B13-00845-19 L L AMRAD\PSIMS T 8/16/2013 |
LSC-A-022 _ ARS1-813-00845-20 L ! AMRAD\PSIMS | 5/16/2013 |
LSC-A-022 ARS1-B13-00845-21 L AMRAD\PSIMS ' 5/16/2013
+ -t —
. J

—t I—

..
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A’ M /? A D LSC Instrument Data Transfer Report V\PRCKARI3170\ Resui\H3 Low Lever\Low Lovel 1313
!
AMERICAN RADIATION SERVICES, LLC i ARy S B L ST d nplas Transfery ? Saitiic SR
ARS1-B13-00845 i 25 25 i Lsc1
Yo 7 £ oA s e~y 2 o TR i e s " 0 - T T 3
o T APt T:A oyt . z & y ‘ 48
B 1 1 BACKGROUND 05/10/13 23:45 1.08 361.53 23.9500 240.00 ARS1-B13-00845
ARS1-813-00845-02 11 2 813-00845-02 05/11/13 03:56 4.40 365.84 24.1100 240.00 ARS1-B13-00845
ARS1-B13-00845-03 11 3 B13-00845-03 05/11/13 08:07 1.29 363.96 24.0400 240.00 ARS1-B13-00845
ARS1-B13-00845-04 | 11 4 B13-00845-04 05/11/13 12:18 113 356.74 23.7600 240.00 ARS1-B13-00845 | ARS1-13-00744 1
ARS1-813-00845-05 1 s B13-00845-05 ; 05/11/13 16:29 1.23 357.73 238000 240.00 ARS1-B13-00845 | ARS1-13-00744 1
ARS1-B13-00845-06 11 6 B13-00845-06 05/11/13 20:40 1.14 357.27 23.7800 240.00 ARS1-B13-00845 | ARS1-13-00744 1
ARS1-B13-00845-07 1 7 B13-00845-07 05/12/13 00:51 5.80 358.67 23.8400 240.00 ARS1-B13-00845 | ARS1-13-00745 1
ARS1-B13-00845-08 | 11 8 B13-00845-08 i 05/12/13 05:02 5.52 363.76 24.0300 240.00 ARS1-B13-00845 | ARS1-13-00745 1
| ARS1-B13-00845-09 1 9 B13-00845-09 b 05/12/13 09:13 1.34 360.38 23.9000 240.00 ARS1-B13-00845 | ARS1-13-00746 B
ARS1-B13-00845-10 | 11 10 B13-00845-10 05/12/13 13:24 1.14 359.04 23.8500 240.00 ARS1-813-00845 | ARS1-13-00747 1
ARS1-B13-00845-11 1 1 B13-00845-11 05/12/13 17:35 1.18 352.02 23.5800 240.00 ARS1-B13-00845 | ARS1-13-00788 4
ARS1-B13-00845-12 1 12 B13-00845-12 05/12/13 21:46 1.23 361.82 23.9600 240.00 ARS1-B13-00845 | ARS1-13-00768 1
ARS1-B13-00845-13 11 13 B13-00845-13 05/13/13 01:57 1.22 360.92 23.9300 240.00 ARS1-B13-00845 | ARS1-13-00788 1
ARS1-B13-00845-14 | 11 14 B13-00845-14 05/13/13 06:08 1.7 363.30 24.0200 240.00 ARS1-B13-00845 | ARS1-13-00789 1
| ARS1-813-00845-15 11 15 B13-00845-15 05/13/13 10:19 3.59 360.43 23.9100 240.00 ARS1-813-00845 | ARS1-13-00789 1
ARS1-B13-00845-16 1 16 B13-00845-16 05/13/13 14:30 4.13 361.84 235600 - 240.00 ARS1-B13-00845 | ARS1-13-00789 1
ARS1-B13-00845-17 | 11 17 B13-00845-17 05/13/13 18:41 114 360.44 23.9100 240.00 ARS1-B13-00845 | ARS1-13-00789 1
ARS1-B13-00845-18 11 18 B13-00845-18 05/13/13 22:52 1.28 365.48 24.1000 240.00 ARS1-B13-00845 | ARSI1-13-00790 1
ARS1-B13-00845-19 11 19 B13-00845-19 05/14/13 03:03 114 357.97 23.8100 240.00 ARS1-B13-00845 | ARS1-13-00790 1
ARS1-813-00845-20 11 20 B13-00845-20 05/14/13 07:14 1.27 359.71 23.8800 240.00 ARS1-B13-00845 | ARS1-13-00790 1
ARS1-813-00845-01 2 1 B13-00845-01 05/14/13 13:02 4.28 379.11 24.6300 240.00 ARS1-B13-00845
| ARS1-B13-00845-07 2 3 813-00845-07 05/14/13 21:27 5.62 389.58 25.0500 240.00 ARS1-B13-00845 | ARS1-13-00745 1
ARS1-B13-00845-08 2 4 B13-00845-08 05/15/13 01:38 5.57 396.06 25.3600 240.00 ARS1-B13-00845 | ARSI1-13-00745 1
ARS1-B13-00845-15 2 5 B13-00845-15 05/15/13 05:49 3.48 383.05 24.7600 240.00 ARS1-B13-00845 | ARS1-13-00789 R
ARS1-B13-00845-16 2 6 B13-00845-16 | 05/15/13 10:00 4.24 387.92 245700 | 240.00 ARS1-B13-00845 | ARS1-13-00789 1
| ARS1-813-00845-21 | 2 | 2 B13-00845-21 05/14/13 17:16 119 380.77 24.6900 240.00 ARS1-B13-00845 | ARS1-13.00799 1
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ID_31001_040 |ABatch AnalysisCode jABatchSampleID ClientID IC_ID (S01_1_EnrichCellNo

601;ARS1-B13-00845 |LSC-A-022 ARS1-B13-00845-01 29
602|ARS1-B13-00845 [LSC-A-022 ARS1-B13-00845-02 25
603/ARS1-B13-00845 |{LSC-A-022 ARS1-B13-00845-03 23
604{ARS1-B13-00845 {LSC-A-022 ARS1-B13-00845-04 {CAMO-13-29627 4

605{ARS1-B13-00845 {LSC-A-022 ARS1-B13-00845-05 |CAMO-13-29628 0

606|ARS1-B13-00845 |LSC-A-022 ARS1-B13-00845-06 |CAMO-13-29615 13
607{ARS1-B13-00845 |LSC-A-022 ARS1-B13-00845-07 |CAMO-13-29626 24
608{ARS1-B13-00845 {LSC-A-022 ARS1-B13-00845-08 |CAMO-13-29614 66
609]ARS1-B13-00845 |LSC-A-022 ARS1-B13-00845-09 [CAPA-13-29666 80
610jARS1-B13-00845 |LSC-A-022 ARS1-B13-00845-10 {CAPA-13-29568 31
611{ARS1-B13-00845 |LSC-A-022 ARS1-B13-00845-11 |CAMO-13-29629 3

612|ARS1-B13-00845 {LSC-A-022 ARS1-B13-00845-12 {CAMO-13-29630 63
613|ARS1-B13-00845 |LSC-A-022 ARS1-B13-00845-13 |CAMO-13-29631 41
614{ARS1-B13-00845 |LSC-A-022 ARS1-B13-00845-14 |CAPA-13-29562 2

615/{ARS1-B13-00845 |LSC-A-022 ARS1-B13-00845-15 |CAPA-13-29564 85
616|ARS1-B13-00845 [LSC-A-022 ARS1-B13-00845-16 |CAPA-13-29565 1

617|ARS1-B13-00845 |LSC-A-022 ARS1-B13-00845-17 [CAPA-13-29573 50
618{ARS1-B13-00845 {LSC-A-022 ARS1-B13-00845-18 |CAPA-13-29570 16
619{ARS1-B13-00845 [LSC-A-022 ARS1-B13-00845-19 |CAPA-13-29582 54
620|ARS1-B13-00845 |LSC-A-022 ARS1-B13-00845-20 |CAPA-13-29583 94
621|ARS1-B13-00845 {LSC-A-022 ARS1-B13-00845-21 {CAMO-13-29625 84
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S01_2_TareCell [SO01_3_TareResv |S02_GrossWtResv [S03_1_ WtNa202 |C_GrossSampleAdded [S04_1_ElectrolSD
334.85 206.24 713.4 2 507.16| 04/26/2013 10:53:00
334.17 208.13 710.6 2.03 502.47| 04/26/2013 10:53:00
336.19 214.24 714.87 2.05 500.63| 04/26/2013 10:53:00
324.16 200.77 701.08 2 500.31| 04/26/2013 10:53:00
341.66 198.17 698.17 2.05 500{ 04/26/2013 10:53:00
327.81 201.23 701.23 2.05 500} 04/26/2013 10:53:00
338.11 226.15 726.17 2.05 500.02| 04/26/2013 10:53:00
335.2 216.27 716.35 2.06 500.08| 04/26/2013 10:53:00
332.78 214.02 714.02 2.05 500{ 04/26/2013 10:53:00
327.11 189.01 689.02 2.05 500.01| 04/26/2013 10:53:00
332.36 211.25 711.25 2 500] 04/26/2013 10:53:03
330.19 195.74 695.74 2 500} 04/26/2013 10:53:00
330.01 200.62 700.66 2.04 500.04| 04/26/2013 10:53:00
326.89 200.38 700.43 2.03 500.05{ 04/26/2013 10:53:00
335.27 204.29 704.29 2 500] 04/26/2013 10:53:00
334.96 212.44 712.47 2.03 500.03| 04/26/2013 10:53:00
332.16 216 716.01 2.03 500.01{ 04/26/2013 10:53:00
332.84 193.2 693.23 2.04 500.03| 04/26/2013 10:53:00
332.41 197.14 697.2 2.04 500.06| 04/26/2013 10:53:00
324.84 195.37 695.38 2.06 500.01) 04/26/2013 10:53:00
324.97 210.43 710.44 2 500.01| 04/29/2013 11:17:00
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S04_2 StartAmp [{S04_3_StartBathC (S05_1_ElectrolED S05_2_EndBathC [|S05_3_EndCellWt |C_GrossSmpiRec
5 2| 05/14/2013 07:43:00 2 558.1 17.01
5 2] 05/09/2013 07:17:00 2 558.33 16.03
5 2| 05/09/2013 09:58:00 2 567.53 17.1
5 2{ 05/09/2013 07:20:00 2 541.25 16.32
5 2| 05/10/2013 08:54:00 2 555.58 15.75
5 2| 05/09/2013 10:01:00 2 546.05 17.01
5 2| 05/10/2013 08:55:00 2 580.44 16.18
5 21 05/09/2013 09:56:00 2 568.5 17.03
5 2j 05/08/2013 11:02:00 2 563.38 16.58
5 2| 05/08/2013 11:09:00 2 532.38 16.26
5 2| 05/07/2013 14:23:00 2 559.04 15.43
5 2} 05/09/2013 09:59:00 2 541.753 15.823
5 2§ 05/09/2013 07:28:00 2 546.6 15.97
5 2| 05/08/2013 11:04:00 2 543.6 16.33
5 2| 05/08/2013 07:22:00 2 556.5 16.94
5 21 05/09/2013 07:25:00 2 562.4 15
5 2} 05/09/2013 12:53:00 2 563.85 15.69
5 2{ 05/10/2013 08:56:00 2 542 15.96
5 2} 05/08/2013 07:22:00 2 546.55 17
5 2| 05/07/2013 14:25:00 2 537.12 16.91
5 2] 05/14/2013 07:41:00 2 552.4 17
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ARS-040

Printed: 5/16/2013 7:03 AM

Baton Rouge Laboratory Page 4 of 6
C_EnrichmentF |S06_TareWt |S07_GrossWt |C_RecoveredWa [S08_TearWtLSCVial {S09_VialPlusSmpl |C_NetSample

29.8154027 94.84 108.66 13.82 6.73 16.76 10.03
31.345602 108.78 121.79 13.01 6.58 16.6 10.02
29.27660819 107.98 121.92 13.94 6.55 16.55 10
30.65625 115.36 128.43 13.07 6.52 16.54 10.02
31.74603175 110.8 123.4 12.6 6.5 16.56 10.06
29.39447384 111.1 127.69 16.59 6.5 16.54 10.04
30.90358467 114.74 128.33 13.59 6.51 16.55 10.04
29.36465062 93.45 108.66 15.21 6.5 16.5 10
30.15681544 108.93 122.72 13.79 6.44 16.45 10.01
30.75092251 106.55 120.67 14.12 6.49 16.49 10
32.404407 95.5 106.79 11.29 6.45 16.45 10
31.59957025 93.22 104.5 11.28 6.55 16.56 10.01
31.31120852 103.03 117.71 14.68 6.58 16.63 10.05
30.62155542 109.51 122.06 12.55 6.54 16.55 10.01
29.51593861 108.73 123.23 14.5 6.51 16.52 10.01
33.33533333 109.54 120.04 10.5 6.6 16.6 10
31.86806883 102.55 116.13 13.58 6.67 16.71 10.04
31.3302005 108.79 119.72 10.93 6.57 16.63 10.06
29.41529412 97.6 113.16 15.56 6.55 16.56 10.01
29.56889415 108.22 122.43 14.21 6.49 16.49 10
29.41235294 102.43 115.84 13.41 6.47 16.49 10.02
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ARS-040

Printed: 5/16/2013 7:03 AM

Page 5 of 6

$10_1_WtVisiSmplDrWatFill

C_NetDeadWaterAdded

C_TareWtBFCocktail

$10_2_ GrossWtvscC

C_NetWitCocktailAdded

0 0 16.76 27.07 10.31
0 0 16.6 26.85 10.25
0 0] 16.55 26.83 10.28
0 0 16.54 26.8 10.26
0 0 16.56 26.73 10.17
0 0 16.54 26.81 10.27
0 0 16.55 26.87 10.32
0 0 16.5 26.77 10.27
0 0 16.45 26.73 10.28
0 0 16.49 26.77 10.28
0 0 16.45 26.69 10.24
0 0 16.56 26.82 10.26
0] 0 16.63 26.89 10.26
0 0 16.55 26.83 10.28
0] 0 16.52 26.83 10.31
0 0 16.6 26.87 10.27
0 0 16.71 26.98 10.27
0 0 16.63 26.92 10.29
0 0 16.56 26.84 10.28
0 0 16.49 26.79 10.3
0 0 16.49 26.76 10.27
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ARS-040

UserlID

ModDate

AMRAD\PSIMS

05/14/2013 11:

37:50

AMRAD\PSIMS

05/09/2013 11:

13:27

AMRAD\PSIMS

05/09/2013 13:

38:03

AMRAD\PSIMS

05/09/2013 11

:21:38

AMRAD\PSIMS

05/10/2013 11:

02:03

AMRAD\PSIMS

05/09/2013 13:

42:25

AMRAD\PSIMS

05/10/2013 11

:04:19

AMRAD\PSIMS

05/09/2013 14

:31:04

AMRAD\PSIMS

05/08/2013 14:

16:45

AMRAD\PSIMS

05/08/2013 14:

13:55

AMRAD\PSIMS

05/08/2013 11:

55:27

AMRAD\PSIMS

05/09/2013 14:

32:42

AMRAD\PSIMS

05/09/2013 11:

36:02

AMRAD\PSIMS

05/08/2013 14:

11:16

AMRAD\PSIMS

05/08/2013 12:

01:05

AMRAD\PSIMS

05/09/2013 11

:49:40

AMRAD\PSIMS

05/09/2013 15:

38:19

AMRAD\PSIMS

05/10/2013 11:

07:05

AMRAD\PSIMS

05/08/2013 12:

06:36

AMRAD\PSIMS

05/08/2013 11:

58:27

AMRAD\PSIMS

05/14/2013 11:

39:59

Printed: 5/16/2013 7:03 AM
Page 6 of 6




American Radiation Services Technical Notes , Printed 5/16/2013 7:.04 AM

Baton Rouge Laboratory : Page 1 of 1
s | ARS1-B13-00845
AMRAD e | iscroz
AMERICAN RADIATION SERVICES tLC " Procedure No | ARS-040
"~ Matrix | AQ
# . Date . Dept . . | . ..~ . Batch Technical Notes.. | . . User 1D
1 05/03/13 14:28 CHEMISTRY j::inn;;ee::l;(:::::-w, SDG ARS1-13-790-001 produced a foam AMRAD\PSIMS

31 0f 86
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ARS Batch Number: ARS1-B13 - (K

& @ q?g Current ACT 55100}
g &3S |[Netwt ~ 50142
LE L O A e
TS0 |Aliquot 0.5072
Current ACT 5.5126

<@ q‘? Q
L &8s D [Netwt 4.9895

GEI=9
Aliquot 0.5025

Expected Value Calculations

ARS Batch Number: ARS1-B11

LCS CALCULATED
EXPECTED VALUE

LCSD CALCULATED
EXPECTED VALUE

Report Name Field Name on the Report
Standards Report ACT at Date Above (dpm/g)
LCS Report NetWt

Tritium Enrichment Data Gross Sample Added/1000

Report Name Field Name on the Report
Standards Report ACT at Date Above (dpm/g)
LCS Report Netwit

Tritium Enrichment Data Gross Sample Added/1000

00845

24.539

Range 19631 - 29.447

24.658

Range 19.726 - 29.589
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Baton Rouge Laboratory kﬁ Page 1 of 1

e | AMRAD  Standards Activity as of: 05/14/13 13:02

nate

A |S0279 ' W3 | st 09/10/12 . 09/10/13 OK  09/07/12 4.500E+03 . S-0237 © 13 Lcs sandars. Dtation pertomed as st above by B Safer. -8
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American Radiation Services Printed 5/16/2013 11:09 AM
Baton Rouge Laboratary

; mwSD . ) e ) Page 1 of 1

Al e AMRALD  Standards Activity as of: 05/11/13 03:56

Exp

Raf Ref 20T

Date

LA [ S09 W3 | SL . 09/10/12 | 09/10/13

Daw | (o)

0K 0s/07/12

| 572556400 55126 | 45006403 _ 50237

0 LCS standand. Dijution perfarmed as staved ahove by B Steflens. -8
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Printed: 5/16/2013 11:28 AM

American Radiation Services
Baton Rouge Laboratory QC Chart Page 1 of 1
R LLH-3 LCﬂs‘“—_“wM T - ) o LLH-3 RER -
160% 2.0
140% ¢
1.5
120%
10 - - = - - -
L 4
100% > N ' ‘:%*
e L 4 [ L
s o . ad s PO ‘ ¢ 0.5 * LR *
E 80% !_......_. ..-:..-----! -_-’-----------“}- E 0’0 R P .’ Q. * o ®
z & . -,' o 0.0 LK (2 o <@ o= (2 -
§ 60% *
x
-0.5
40%
0% - v -1.5
04/01/12  05/21/12 07/10/12 08/29/12 10/18/12 12/07/12 01/26/13 03/17/13 05/06/13 06/25/13 04/01/12 05/21/12 07/10/12 08/29/12 10/18/12 12/07/12 01/26/13 03/17/13 05/06/13 06/25/13
Average STOEV 4} UCL LCL n ucL LCL
0.8735 0.1305 30 1.2500 0.7500 30 1.0000 -1.0000
LLH-3 Blank LLH-3 DER
4.0 4.5
*
4.0
30 e mmemmmcemmmmmeemccemseecmeeea—=—-——— . N
3.5
*
2.0 & ° 'Y
& b ‘6 3.0 D D S T D ED G D Gp D D AD S IS D N S e e D D S G D
L 4
Lan)
J1.0 o, O * *
g 4 . * « 25
2 ry -u .
~0.0 L 4 P * a 20
G M ¢ Y
« v R .""‘ """""""""""""" 1.5 * ®
-1.0 14 . *
1.0
e mmcmm e —————— e c———— * POEPY
-2.0 L 4 * -
05 v *® e ® * . ¢
L2 4 * * * N
830 — - e s 00 - - * . = XS
=3 04/01/12 05/21/12 07/10/12 08/29/12 10/18/12 12/07/12 01/26/13 03/17/13 05/06/13 06/25/13 04/01/12  05/21/12 07/10/12 08/29/12 10/18/12 12/07/12 01/26/13 03/17/13 05/06/13 06/25/13
Q0 - T
Average STDEV n ucL : LCL n uCL
0.5595 1.1733 30 2.9061 -1.7872 30 3.0000
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3H Efficiency

Total # pts : 5623

valid # pts : 148

Mean : 62.78

SD ¢ 0.28

Date Value Valid Pt

May 17, 2012 63.10
May 17, 2012 63.07
May 23, 2012 62.99
May 30, 2012 63.26
May 31, 2012 63.37
Jun 06, 2012 62.83
Jun 13, 2012 63.22
Jun 21, 2012 63.04
Jun 22, 2012 63.16
Jun 25, 2012 63.09
Jun 27, 2012 62.70
Jun 27, 2012 62.99
Jun 28, 2012 63.05
Jun 29, 2012 62.93
Jun 30, 2012 62.97
Jul 0S5, 2012 62.86
Jul 11, 2012 63.07
Jul 12, 2012 62.85
Jul 16, 2012 63.12
Jul 20, 2012 63.22
Jul 22, 2012 63.22
Jul 26, 2012 63.19
Jul 27, 2012 63.52
Aug 09, 2012 62.77
Aug 13, 2012 63.03
Aug 14, 2012 62.90
Aug 16, 2012 62.85
Aug 17, 2012 63.22
Aug 18, 2012 63.03
Aug 21, 2012 62.94
Aug 22, 2012 63.04
Aug 26, 2012 63.29
Aug 27, 2012 62.99
Aug 27, 2012 63.17
Sep 05, 2012 63.39
Sep 09, 2012 62.96
Sef® 11, 2012 63.03
Sep 17, 2012 63.15
Sep 18, 2012 62.86
Sep 20, 2012 62.86
Sep 20, 2012 62.80
Sep 24, 2012 63.14
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Sep
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Jan
Jan
Jag
Feb,
FeB
Feb
Feb
Feb
Feb
Feb

28,
01,
04,
05,
06,
11,
12,
13,
17,
19,
22,
23,
23,
23,
23,
25,
27,
31,
02,
02,
04,
05,
10,
12,
12,
13,
14,
15,
18,
19,
19,
20,
21,
23,
04,
os,
12,
14,
15,
21,
21,
31,
02,
0s,
10,
01,
02,
06,
08,
08,
15,
17,

2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012

2012

2012
2012
2012
2012
2012
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

63.03
62.85
62.68
62.88
62.98
62.74
63.08
63.12
63.00
63.00
63.02
63.13
62.80
62.81
63.13
63.32
62.99
62.98
62.87
62.89
63.11
62.76
62.33
62.69
62,77
62.76
62.75
62.81
62.68
62.65
62.78
62.30
62.63
62.47
62.48
62.49
62.70
62.81
62.63
62.66
62.60
62.63
62.70
62.72
62.69
62.50
62.68
62.34
62.77
62.57
62.57
62.87
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Feb
Feb
Feb
Feb
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
May
May
May
Mayg
May
Mag
May
May
May
May
May

20,
21,
22,
28,
01,
01,
01,
04,
04,
06,
08,
o8,
14,
1s,
18,
22,
22,
23,
28,
29,
04,
05,
07,
11,
12,
15,
16,
le,
le,
le,
le,
le,
18,
19,
22,
24,
24,
25,
25,
27,
29,
01,
03,
o6,
07,
09,
09,
09,
09,
09,
10,
14,

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

62.68
62.38
62.61
62.80
62.45
62.39
62.56
62.67
62.57
62.64
62.50
62.39
62.36
62.14
62.45
62.47
62.43
62.64
62.47
62.47
62.44
62.70
62.62
62.77
62.38
62.83
62.42
62.53
62.55
62.41
62.78
62.37
62.59
62.54
62.44
62.54
62.62
62.71
62.40
63.02
62.92
62.68
62.51
62.24
62.57
62.56
62.84
62.92
62.83
62.46
62.57
62.57
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3H Efficiency

Total # pts : 5623

valid # pts : 148

Mean : 62.78

SD : 0.28

SD

Ry 2 R R I e e e et et et e r4
63'599 ............... ,. ................................................................................ »3
63.324

63.049 1%

'62.774
62.499

62.224 1

61.949

5/17/2012
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3H Background
Total # pts
Vvalid # pts
Mean

SD

Date

May 17, 2012
May 17, 2012
May 23, 2012
May 30, 2012
May 31, 2012
Jun 06, 2012
Jun 13, 2012
Jun 21, 2012
Jun 22, 2012
Jun 25, 2012
Jun 27, 2012
Jun 27, 2012
Jun 28, 2012
Jun 29, 2012
Jun 30, 2012
Jul 05, 2012
Jul 11, 2012
Jul 12, 2012
Jul 16, 2012
Jul 20, 2012
Jul 22, 2012
Jul 26, 2012
Jul 27, 2012
Aug 09, 2012
Aug 13, 2012
Aug 14, 2012
_Aug 16, 2012
Aug 17, 2012
Aug 18, 2012
Aug 21, 2012
Aug 22, 2012
Aug 26, 2012
Aug 27, 2012
Aug 27, 2012
Sep, 05, 2012
Sep, 09, 2012
Seff 11, 2012
Sep 17, 2012
Sep 18, 2012
Sep 20, 2012
Sep 20, 2012
Sep 24, 2012

Vo asae

5549
148

2.12
0.16

Value

2.14
1.98
2.11
2.31
2.04
2.07
2.19
2.08
2.04
2.43
2.28
1.90
2.16
2.13
2.12
2.05
2.33
2.1S
2.09
1.91
2.19
2.33
2.36
1.88
2.16
1.78
2.46
2.06
2.21
2.16
2.13
2.12
2.25
1.99
2.44
2.34
2.11
2.14
1.85
1.83
1.96
2.60

valid Pt
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\axis
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Sep
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov

Nov
Nov
Nov
Nov
Nov
Nov
Nov
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Dec
Jan
Jan
Ja.

28,
01,
04,
05,
06,
11,
12,
13,
17,
19,
22,
23,
23,
23,
23,
25,
27,
31,
02,
02,
04,
05,
10,
12,
12,
13,
14,
15,
1s,
19,
19,
20,
21,
23,
04,
08,
12,
14,
15,
21,
21,
31,
02,
09,
10,

FeB 01,
Fely; 02,
Fely 06,

Feb
Feb
Feb
Feb

08,
08,
15,
17,

2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

2.29
2.20
2.26
2.13
2.14
2.05
2.15
2.19
2.04
2.29
2.29
1.99
2.06
1.98
2.01
2.00
1.95
1.89
1.85
2.11
2.11
2.42
2.33
2.00
2.02
1.93
2.37
2.09
1.86
2.32
1.96
2.09
1.93
2.01
2.34
2.02
2.00
2.22
2.02
2.09
2.10
1.97
2.31
2.01
2.08
2.03
2.21
2.22
2.01
1.98
2.10
2.34

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
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3H Background
Total # pts

5549
148

valid # pts

Mean
SD

2.12
0.16

4

5/15/2013

1.787 -

62371

5/17/2012
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Procedures:

ARS-060

ARS Batch ID: ARS1-B13-00776

ARS-040

ARS File ID Numbers: ARS1-13-00743;744; 745; 746; 747

Section 14.1 Tritium Screen in Clean Water without Distillation

Sample ID: COUNT TIME_CPMA Background CPMA _ Eff Nuclin A Aliquot (grams) ACTIVITY units MDA  Sample Must be analyzed as LSC-A-001
B13-00776-04 60 1.242 1.105 2433 10.05 25238 pCilL 210.1066 NO
B13-00776-05 8C 1.261 1.105 24.55 10.05 28481 pCi/lL 208.2238 NO
B13-00776-06 60 1.375 1.105 2432 10.04 49810 pCiL 2104023 NO
B13-00776-07 50 1.337 1.105 2423 10.04 42958 pCilL 2111839 NO
B13-00776-08 60 1.535 1.105 245 10.00 79.059 pCilL 2096913 NO
B13-00776-09 50 1.211 1.054 22.23 10.03 31.718 pCilL 2252463 NO
B13-00776-10 80 1.454 1.054 24.99 10.01 72029 pCilL 2007695 NO
B13-00776-11 60 1.292 1.054 25.18 10.06 42.322 pCi/lL 198.2642 NO
B13-00776-12 50 1.277 1.054 2519 10.01 39.837 pCilL 199.1754 NO
B13-00776-13 60 1.174 1.054 252 10.01 21.429 pCiL 199.0964 NO
B813-00776-14 60 1.233 1.054 253 10.01 31.838 pCilL 198.3094 NO
B13-00776-15 60 1.205 1.105 245 10.01 18.367 pCilL 209.4825 NO
B13-00776-16 60 1.350 1.105 24.26 10.04 45309 pCiL 2109227 NO
B13-00776-17 60 1.494 1.054 252 10.00 78.650 pCilL 199.2955 NO
B13-00776-18 60 1.493 1.105 24.35 10.01 71.704 pCilL 210.7729 NO
B13-00776-19 60 1.196 1.105 24.09 10.01 16.999 pCilL 213.0478 NO
B13-00776-20 50 1.082 1.105 16.13 10.02 -6.410 pCillL 317.8672 NO

#DIWV/IO!  pCilL  #DIV/O! #DIV/O!
#DIV/Ot  pCiL  #DIVIO! #DIV/0!
#DIVIO!  pCilL  #DIV/O! #DIV/0!
#DIVIO!  pCilL  #DIV/IO! #DIV/O!
#OIV/O!  pCilL  #DiViot #DIV/O!
#DIVIO!  pCi/lL  #DIV/O! #DIV/O!

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

Analysis Batch Report

Printed: 4/18/2013 4:03 PM

Baton Rouge Laboratory Page 1 of 1
Analysis Batch ID ARS1-B13-00776
AMERICAN RADIATION SERVICES. L4C Method ARS-054 Analysis LSC-A-021 Matrix AQ
Description Low Level Tritium Screening ' ’ -
ABatch Sarmple ID Type Blind 1sol Blind Iso2 Blind 1so3 S >SDG FRr - Run Ciient ID Isotope Group Lab Deadlir;; i
ARS1-B13-00776-01 LCS Y - ' o )
ARS1-B13-00776-02  LCSD i o .
ARS1-B13-00776-03  MBL 7 - o )
| ARS1-B13-00776:04  TRG . _ARS1-13-00743 ' 001 1 CAPA-13-20560 T S0 05/13/13 |
ARS1-B13-00776-05  TRG o ARS1-13-00743 002 | 1, CAPA-13-29569 ~_ . s 05/13/13
ARS1-B13-00776-06  TRG - ARS1-13-00743 003 1 CAPA-13-29572 STD 05/13/13 |
ARS1-B13-00776-07  TRG N __ARS1-13-00743 | 004 1 _ CAPA-13-29576 . ST 051313
~ ARS1-B13-00776-08 TRG __ARS1-13-00743 | 005 1 _CAPA-13-29577 _ . sm _05/13/13
ARS1-B13-00776-09 TRG ARS1-13-00743 006 1 | CAPA-13-29580 sTD 05/13/13
ARS1-B13-00776-10  TRG . ARS1-13-00743 007 1 . CAPA-13-29581 L STD 05/13/13 |
(ARS1-B13-00776-11  TRG . " 008 1 CAPA-13-20532 - 'sTD 05/13/13
ARS1-B13-00776-12 - TRG ‘ ARS1-13-00743 009 1  CAPA-13-29584 . s 05/13/13
ARS1-B13-00776-13 TRG ARS1-13-00743 010 1 CAPA-13-29585 SO 05/13/13
ARS1-B13-00776-14 ™G ARS1-13-00744 001 1~ CAMO-13-29627 o STD 05/13/13
ARS1-B13-00776-15 TRG ARS1-13-00744 002 1  CAMD-13-29628 " s 05/13/13
| ARS1-B13-00776-16  TRG T _ ARS1-13-00744 003 | 1  CAMO-13-29615 e, ST 05/13/13
ARS1-B13-00776-17 TRG , _ARS1-13-00745 001 1 . CAMO-13-29626 ) . ST 051313 |
ARS1-B13-00776-18  TRG o _ARS1-13-00745 002 1 . CAMO-13-29614 7 s 05/13/13
ARS1-B13-00776-19  TRG - ARS1-13-00746 - 001 1 CAPA-13-29666 . ST 051313
ARS1-B13-00776-20  TRG . . ARS1-13-00747 001 1 T CAPA-13-29568 STD  05/13/13

Wllilll“llllllﬂlllllllﬂ !Illllllﬂllllllllllll
134838 134832
13-00747-001-1 13-00745-00 1-1
WRAD WRAD
\
RHRENNE s
134837 134831
13-00746-001-1 13-00744-003-1
WRAD WRAD
a
MGy R
o _ 134834 134829
13007450077 13-00744-002-1
——WRAD WRAD

AR RHINY BRI
134828

13-00744-001-1
WRAD

LT
134826

13-00743-009°7

— _WRAD

LT
134825
13-00743-008-1
WRAD

AR MRy
134824

13-00743-007-1

R RGAARIR e
134821

13-00743-004-1
WRAD

— _WRAD

RSN A8 2 0
134823

13-00743-006-1

LT
134820

13-00743-003-1

UL UL IIIIIIII ll Ilﬂllllllllllli
134822 4819
13-00743-005-1 13- 00743 -002-1
WRAD WRAD

HIIIIIIII!IIIIIIHIIIIIIIIII

34818

13- 00743 001-1
WRAD




ID_31001_054 ABatch

9840 2g

12418/ARS1-B13-00776 -
ARS1- B13-00776-02
ARS1-B13-00776-03 |
{ARS1-B13-00776-04
ARS1-B13-00776-05
' '?'ARS1¥B13—067‘76'-68“'
76 ARS1-B13-00776-07

12419 ARSl -B13-00776

12420 ARSl -B13- 00776
12421_3ARSI B13-00776

‘ARS1-B13-00776

ARS1- Bl3 00776

“:12433' RS1-B13-00776
12434 ARS1-B13-00776 -

12435 ARSl Bl3 00776
12436 ARSl Bl3 00776
12437 ARSl Bl3 00776

American Radiation Services
Baton Rouge Laboratory

ABatcﬁSampleID ,

ARS1- Bl3 00776 01

ARSl B13- 00776 08

~ARS1-B13-00776-09
\ARS1-B13-00776 313-00776-10
8/ARS1-B13-00776
: ARS1-B13-00776-12
/ARS1-813-00776-13 |CX
6 | ARS1-B13- 00776-14

/ARS1-B13-00776-15 |(
ARS1-B13-00776-16 IC
ARS1-B13-00776-17
/ARS1-B13-00776-18 |C
ARS1-B13-00776-19 |
" ARS1-B13- 00776-20

ARSl-Bl3-OO776-10
ARS1- 813 00776 11

'ClientID

CAPA 1 3 29560

CAPA 13-29569

CAPA 13- 29572
CAPA-13-29576

,CAPA 13 29577

CAPA-13- 29580

CAPA-13- 29581

CAPA-13- 29532

CAPA-13-29584

CAPA 13 29585

CAMO-13- 29627';?_

CAMO 3-296. 8

CAMO 13- 29615 :

CAMO 13- 29626

CAMO 13- 29614

CAPA 13 29666

CAPA-13-29568 |

H

ARS-054

lig

1

10.05
10.05/g
' 10.04];
10,04}
10

 10.06
) 10.01'""
10.01};
10 01;
10 01‘"
10.04i¢
‘ 16__g

10.01:g

10.01:g
10.02:ig

{
lig.

9
g
g
g
g
g
10.03/g
16.01: .g
9
g
9
g
g
g

3

134818
134819 :
' 134820

134821,

1348221 5
134823 '

134824

_ 134825

134826

134827,

g e
134829
C134831

Printed: 4/22/2013 10:03 AM

[Aliquot1 | AliquotUnits1 IC_ID1 Aliquot2 AliquotUnits2 IC_ID2 UserID
't ! ‘ o ~ AMRAD\PSIMS |
 AMRAD\PSIMS
 AMRAD\PSIMS
MRAD\PSIMS

: 04/18/2013 16 47 67
7 04/18/2013 16 47 6

1S 1S 04/18/2013 16 47 7:26]

. 04/18/2013 16:47:26
' '7"'04/18/2013 16:47:27)
S *i 04/18/2013 16:47:27

SIMS | 04/18/2013 16:4 27|
: 04/18/2013 16:47:27

© 04/18/2013 16+ a7: 27
AH'AERAD\PSIMS:' 316:47.
AMRAD\PSIMS ' 0
' | AMRAD\PSIMS

04/18/2013 16 :47:2¢ 28

Page 1 of 1

ModDate ' ‘
04/18/2013 16:47:25
04/18/2013 16:47:26
04/18/2013 16:47:26
04/18/2013 16:47:26,
04/18/2013 16:47:26

04/18/2013 16: 47 26

04/18/2013 16 47 27

04/18/201’3 16:47:28,

04/18/2013 16.4 28




4/18/2013 6:13:11 PM QuantaSmart (TM) - 2.03 - Serial# 423814

SNC Protocol

Calibration Information

software Version IC: 2.12

Software Version EC: 2.03

Instrument Model: Tri-Carb 3170TR/SL

Instrument Serial Number: 423814

3H Chi Square: 17.90 Date Processed: 4/18/2013 6:13:10 PM

14C Chi Square: 20.67 Date Processed: 4/18/2013 6:13:10 PM

3H EA2/B (1-18.6 keV): 2106.82 Date Processed: 4/18/2013 6:13:10 PM

14C E®2/B (4-156 keV): 9089.70 Date Processed: 4/18/2013 6:13:10 PM

3H Efficiency (0-18.6 keV): 62.59 Date Processed: 4/18/2013 6:13:10 PM
14C Efficiency (0-156 keV): 95.87 Date Processed: 4/18/2013 6:13:10 PM
IPA Background Date Processed: 4/18/2013 6:13:10 PM

3H Background CPM (0-18.6 keV): 2.02 Date Processed: 4/18/2013 6:13:10 PM
14C Background CPM (0-156 keV): 2.26 Date Processed: 4/18/2013 6:13:10 PM
3H Calibration DPM: 268700

3H Reference Date: 9/2/2011

14C Calibration DPM: 127700

===== IPA Errors and Warnings for Last Aquired Data Per Parameter ====

2/15/2009 2:09:35 AM: IPA Error - Insufficient 14C data to calculate Chi Square.

== End of IPA Errors and Warnings for Last Aquired Data Per Parameter ==

9840 €5

Page # 1
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4/19/2013 8:08:29 aM Quantasmart (TM) - 2.03 - Serial# 423814 Page # 1
Protocol# 11 - Low Level H3 2.1sa User: H3 Low Level

Assay Definition-

Assay Description:
LLH3 Assay in DPM Mode

Assay Type: DPM (Single)

Report Name: Reportl

Output Data Path: C:\Packard\Tricarb\Results\H3 Low Level\lLow Level H3_2\20130418 1813

Raw Results Path: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3_2\20130418_1813\20130418 1813 .results

RTF File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3_2\20130418 1813\LLH3.rtf

Comma-Delimited File Name: C:\Packard\Tricarb\Results\H3 Low Level\Low Level H3_2\20130418_1813\LLH3 Results.csv
Assay File Name: C:\Packard\TriCarb\Assays\Low Level H3_2.1lsa

Count Conditions-

Nuclide: Low Level 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 10mL
Count Time (min): 60.00
Count Mode: Low Level
Assay Count Cycles: 1 Repeat Sample Count: 1
#vials/Sample: 1 Calculate % Reference: Off

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

Regions LL UL 2Sigma % Terminator

A 2.0 18.6 0.50

B 0.0 2000.0 0.00

C 0.0 2000.0 0.00

Count Corrections-

Static Controller: On Luminescence Correction: Off
Colored Samples: Off Heterogeneity Monitor: Off

Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75
Half Life-

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




4/19/2013 8:08:30 AM QuantaSmart (TM)

- 2.03 - Serial# 423814 Page # 2
Protocol# 11 - Low Level H3 2.lsa

User: H3 Low Level

nw

Cycle 1 Results
Quench Curve Block Data

ARS LLH310mLin A

Count Efficiency (%)

40
30¢
20+
101
——— e ——t}
0 00 200 300 400 500 600
tSIE/AEC

Date Acquired: 11/20/2012
Date Modified:
ARS LL H3 10mL in A

tSIE/AEC Count Efficiency (%)
543.57 31.51
466 .44 28.74
387.42 24.95
316.48 22.21
257.14 18.18
& 229.94 16.37
S 172.56 11.68
& 142.07 9.08
121.26 7.13




4/19/2013 11:03:53 PM QuantaSmart (TM) - 2.03 - Serial# 423814 Page # 3

Protocol# 11 - Low Level H3 2.lsa User: H3 Low Level
P# S# SMPL_ID CPMA DPM1 tSIE Eff Nucl In A Count Time DATE TIME MESSAGES
11 1 BACKGROQUND 1.054 4.22 387.90 24.97 60.00 4/19/2013 1:57:29 PM
11 2 B13-00776-09 1.211 5.44 317.11 22.23 60.00 4/19/2013 3:06:50 PM
11 3 B13-00776-10 1.454 5.82 388.22 24 .99 60.00 4/19/2013 4:16:09 PM
11 4 B13-00776-11 1.292 5.13 392.16 25.18 60.00 4/19/2013 §5:25:30 PM
11 5 B13-00776-12 1.277 5.07 392.52 25.19 60.00 4/19/2013 6:34:50 PM
11 6 B13-00776-13 1.174 4.66 392.69 25.20 60.00 4/19/2013 7:44:09 PM
11 7 B13-00776-14 1.233 4.87 394.81 25.30 60.00 4/19/2013 8:53:28 PM
11 8 B13-00776-17 1.494 5.93 392.76 25.20 60.00 4/19/2013 10:02:46 PM
|
|
&
S,
3



4/19/2013 8:08:31 AM QuantaSmart (TM) - 2.03 - Serial# 423814 Page # 3
Protocol# 11 - Low Level H3 2.1sa User: H3 Low Level
P# s# SMPL_ID CPMA DPM1 tSIE Eff Nucl In A Count Time DATE TIME MESSAGES
11 1 BACKGROUND 1.105 4.59 364.87 24.08 60.00 4/18/2013 6:22:02 PM

11 2 B13-00776-04 1.242 5.11 371.47 24 .33 60.00 4/18/2013 7:31:25 PM

11 3 B13-00776-05 1.261 5.13 377.09 24 .55 60.00 4/18/2013 8:40:45 PM

11 4 B13-00776-06 1.375 5.66 371.22 24.32 60.00 4/18/2013 9:50:05 PM

11 5 B13-00776-07 1.337 5.52 368.80 24 .23 60.00 4/18/2013 10:59:25 PM

11 6 B13-00776-08 1.535 6.26 375.82 24.50 60.00 4/19/2013 12:08:47 aM

Missing vial 7.

Missing vial 8.

Missing vial 9.

Missing vial 10.

Missing vial 11.

Missing vial 12.

11 13 B13-00776-15 1.205 4.92 375.88 24.50 60.00 4/19/2013 1:18:22 AM

11 14 B13-00776-16 1.350 5.57 369.50 24 .26 60.00 4/19/2013 2:27:43 AM

11 15 B13-00776-17 4.678 19.35 367.52 24.18 60.00 4/19/2013 3:37:04 AM

11 16 B13-00776-18 1.493 6.13 371.93 24 .35 60.00 4/19/2013 4:46:22 AM

11 17 B13-00776-19 1.196 4.97 365.19 24.09 60.00 4/19/2013 5:55:41 aAM

11 18 B13-00776-20 1.082 6.71 226 .96 16.13 60.00 4/19/2013 7:05:00 AM

9840 /G




American Radiation Services
Batan Rouge Laboratory

Technical Notes

Printed 4/19/2013 11:41 AM

Page 1 of 1
" sawch | ARSi‘B13-00776 ] ,;
. Analysis Code = LSC-A-021 i} j
AMERICAN RADIATION SERVICES L6 | Procedure No J ARS-054 }
} Matrix ; AQ {
. Date ol ... Dept ____Batch Technical Notes Userip .
04/19/13 11:33 CHEMISTRY Sa.mples from batch B13-00776 were only screened for 60 AMRAD\PSIMS §
minutes a piece. ]
L 04/19/13_}_1.133'“ CHEMISTRY Screen was cut to 60min a plece per management. AMRAD\PSIMS | _}
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3H Efficiency

Total # pts
Valid # pts
Mean

SD

Date

Apr
Apr
Apr
Apr
Apr
May
May
May
May
May
May
May

May
May
Jun
Jun
Jun
Jun

Jun
Jun
Jun
Jun
Jun
Jul
~Jul
Jul
Jul
Jul
Jul
Jul
Jul
Au
Auq;
Aug;
Auf’
Aug
Aug
Aug
Aug
Aug

20,
23,
26,
27,
30,
01,
03,
07,
09,
14,
17,
17,
23,
30,
31,
06,
13,
21,
22,
25,
27,
27,
28,
29,
3o,
05,
11,
12,
16,
20,
22,
26,
27,
09,
13,
14,
16,
17,
18,
21,
22,
26,

2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012

¢+ 5603
138

: 62.82

: 0.28

Value

63.16
62.95
62.99
62.99
63.16
62.85
63.11
63.05
63.34
62.99
63.10
63.07
62.99
63.26
63.37
62.83
63.22
63.04
63.16
63.09
62.70
62.99
63.05
62,93
62.97
62.86
63.07
62.85
63.12
63.22
63.22
63.19
63.52
62.77
63.03
62.90
62.85
63.22
63.03
62.94
63.04
63.29

Valid Pt

b P DE D4 DA D4 D D4 DA B B DA D4 DA DA DA DA DA DE DY DA D4 DA D D4 DE Dd D DE DE D D D BE BE BE B B Bd B b e

W AC AL GG

\auay

& oD

irn -

vl dalr TLI0LT

rages .



Aug
Aug
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Oct

Oct
Oct

Oct
Oct

Oct

Oct
Oct

Oct
Oct

Oct

Ooct

Oct

Ooct

Oct

oct

Oct

Nov

Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Deg
Deg
Def
Dec
Dec
Dec
Dec
Dec

27,
27,
05,
09,
11,
17,
18,
20,
20,
24,
28,
o1,
04,
05,
06,
11,
12,
13,
17,
19,
22,
23,
23,
23,
23,
25,
27,
31,
02,
02,
04,
05,
10,
12,
12,
13,
14,
1s,
18,
19,
19,
20,
21,
23,
04,
08,
12,
14,
15,
21,
21,
31,

2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012

62.99
63.17
63.39
62.96
63.03
63.15
62.86
62.86
62.80
63.14
63.03
62.85
62,68
62.88
62.98
62.74
63.08
63.12
63.00
63.00
63.02
63.13
62.80
62.81
63.13
63.32
62.99
62.98
62.87
62.89
63.11
62.76
62.33
62.69
62.77
62.76
62.75
62.81
62.68
62.65
62.78
62.30
62.63
62.47
62.48
62.49
62.70
62.81
62.63
62.66
62.60
62.63

Ba b B4 B4 Bd B4 b4 B D4 B4 B4 B4 DE Bd B4 D4 B4 B4 D4 B B DA B DA D DA Dd D4 DE DA D B4 D4 Dd D B4 D D B4 De B B4 BE Dd B4 D B B¢ MM N




Jan
Jan
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Marxr
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Apxr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
ApTr
Apr
Apr
Apr

9840 €9

0s,
1o,
01,
02,
oe,
08,
08,
15,
17,
18,
20,
21,
22,
28,
01,
01,
01,
04,
04,
06,
08,
08,
14,
15,
1s,
22,
22,
23,
28,
29,
04,
05,
07,
11,
12,
15,
16,
16,
16,
16,
16,
16,
18,

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

62.72
62.69
62.50
62.68
62.34
62.77
62.57
62.57
62.87
62.50
62.68
62.38
62.61
62.80
62.45
62.39
62.56
62.67
62.57
62.64
62.50
62.39
62.36
62.14
62.45
62.47
62.43
62.64
62.47
62.47
62.44
62.70
62.62
62.77
€62.38
62.83
62.42
62.53
62.55
62.41
62.78
62.37
62.59
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3H Efficiency

Total # pts : 5603
valid # pts : 138
Mean : 62.82
sD : 0.28

4/20/2012
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3H Background

Total # pts
Valid # pts
Mean

SD

Date

Apr
Apr
Apr
Apr
Apr
May
May
May
May
May
May
May
May
May
May
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Aug
Aug
Au

AuQ@
Aug
Aug
Aug
Aug
Aug

20,
23,
26,
27,
30,
01,
03,
07,
09,
14,
17,
17,
23,
3o,
31,
06,
13,
21,
22,
25,
27,
27,
28,
29,
30,
0s,
11,
12,
16,
20,
22,
26,
27,
09,
13,
14,
16,
17,
18,
21,
22,
26,

2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012

5529
: 138
2.13
0.16

Value

2.09
2.32
2.03
2.20
2.12
2.17
1.97
2.20
2.20
2.11
2.14
1.98
2.11
2.31
2.04
2.07
2.19
2.08
2.04
2.43
2.28
1.90
2.16
2.13
2.12
2.05
2.33
2.15
2.09
1.91
2.19
2.33
2.36
1.88
2.16
1.78
2.46
2.06
2.21
2.16
2.13
2.12

Valid Pt

e POPE D4 D e D D D4 B4 B B4 B DO B D B M B B B4 B D B B D D D BE B B B4 Bd B4 B B4 B B be B¢ L

WAL Gk

A dday

LRV
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Aug
Aug
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Oct
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
De8
De@
Ded®
Dec
Dec
Dec
Dec
Dec

27,
27,
05,
09,
11,
17,
1s,
20,
20,
24,
28,
01,
04,
05,
06,
11,
12,
13,
17,
19,
22,
23,
23,
23,
23,
25,
27,
31,
02,
02,
04,
0s,
10,
12,
12,
13,
14,
15,
18,
19,
19,
20,
21,
23,
04,
08,
12,
14,
15,
21,
21,
31,

2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012
2012

2.25
1.99
2.44
2.34
2.11
2.14
1.85
1.83
1.96
2.60
2.29
2.20
2,26
2.13
2.14
2.05
2.15
2.19
2.04
2.29
2.29
1.99
2.06
1.98
2.01
2.00
1.95
1.89
1.85
2.11
2.11
2.42
2.33
2.00
2.02
1.93
2.37
2.09
1.86
2.32
1.96
2.09
1.93
2.01
2.34
2.02
2.00
2.22
2.02
2.09
2.10
1.97

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN




Jan
Jan
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Feb
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr
Apr

9840 /9

09,
10,
01,
02,
06,
08,
08,
15,
17,
18,
20,
21,
22,
28,
01,
01,
01,
04,
04,
06,
08,
o8,
14,
1s,
18,
22,
22,
23,
28,
29,
04,
0s,
07,
11,
12,
15,
16,
16,
16,
16,
16,
16,
18,

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

2.01
2.08
2.03
2.21
2.22
2.01
1.98
2.10
2.34
2.25
2.04
2.23
2.41
2.04
2.62
1.90
2.32
2.22
2.22
2.04
1.90
2.16
2.17
1.93
2.22
2.16
2.25
2.19
1.99
1.93
2.40
2.36
2.25
2.09
2.13
2.22
2.16
1.93
1.87
2.24
1.75
2.05
2.02
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3K Background

Total # pts : 5529

valid # pts :+ 138

Mean : 2.13

8D : 0.16
SD
(% 4...................‘..........................................................................?,4
%2.616‘? ..................................
|
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Printed: 9/11/2012 8:01 AM

AL

QUALITY CONTROL PROGRAM

AMERICAN RADIATION SERVICES
RADIOACTIVE REFERENCE SOLUTIONS

ANNUAL ACTIVITY VERIFICATION

VERIFICATION DATE 8/10/2012 20:16] date counted
STANDARD REFERENCE §-0279
Principal Radionuclide Half Life, Yoars Half Life, Days
:ﬁj ENTER -> OR ~> 4.4998E+03
1:232E+01 4.4998E+03
Radionucide] _ H-3 ] Dilution Reference Date[ __ 0/7/2012 10:40
Dliiution Activity 2.58]pCi per gram ===> dpm/g 5.73
Verif. Date Decay Corrected 2.58)pCi per gram »==> dpm/g 5.72
' mlmum of 3 Required —
_ Decay Comrected | Decay Corrocted
Trial 1D 8ample Counts { Count Tima (min), Detactor Efficloncy Bkg. (cpm) Net Weight Activity Result Activity Result
(dpmig) (pCig)
[5-6278-vi 15.91 1 LSC 0.3302 6.49 5.019 5.68 2.56
S-0279-v2 16.21 1 LSC 0.3291 6.49 5.018 5.88 265
S-0279-V3 15.76 1 LSC 0.3290 6.49 5.018 5.62 2.53
5-0279-V4 15.62 1 LSC 0.3293 6.49 5.008 5.54 2.49
$-0278-V5 15.76 1 LSC 0.3280 6.49 5.018 5.63 254
Average 567 2.55
Two Sigma Uncertain! 0.28 0.12
10% Max PASS Standard Deviation percent of known concentratio 2.30% 2.30%
Target Activity] 5.72 2.58
5% Max PASS % Diff, 0.91% -0.91%
Verification Expiration Date  #F#¥RHHHREHHE |
Prepared & Counted By D“& Q—>’Qﬁ=\ Date:  9/10/2012 20:16
Verified & Approved By Date: Q, [ 4] ol dkE
QC Approval ‘i 2& ! h A \L §_, A EQ'G Date: %[ ]. [& QZ[ 5,'—
H-3 Verified 9/10/12
SL Expires EE-FRTIFBIK
Manufactuer |[NIST SRM 4927F ’
Sol Matrix [H20
Ref No |NIST SRM 4927F .
Tech |Unknown -
Pﬂr‘nt ID S-OZ 37 INTERNATIONAL

RADIOACTIVE STANDARDS -- BATON ROUGE LABORATORY

S:\QA\Briam\1-QA_Ffiles\New Reference Standards 10-2005\Tritium Stds\S-0279 Verification

ARS-038
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Verifier's Name: Brian Steffens
Pipettor ID: FJ40469 {/
Pipettor ID: Auto-pipettor
PipettorID: na

Standard ID: S-0279

Standard ID: N/A

H-3 Standard Verification _ ‘
N

Standards brought up to ~5g with distilled dead water.
Standards made in glass vials,
Weight of Standard

Date: __g/712012

S-0279-v1 5019 g
15mL of Uitima $-0279-v2 5018 g
Gold added to $-0279-v3 5018 g Balance ID: H1331122173560P
standard S$-0279-v4 5.008 g

$-0279-v5 5018 g

710f86




9/10/2012 10:1%:47 PM

— _QuantaSmart (TM) - 2.03 - Serial# 061533
Protocol# 54 - H-3 Normal 3.l1lsa

Assay Definition-

Assay Description:
H3 Normal Lwvl

Assay Type: DPM (Single)

Report Name: Reportl

Output Data Path: C:\Packard\Tricarb\Results\ARS\H-3 Noxrmal 3\20120910_0931

Raw Results Path: C:\Packard\Tricarb\Results\ARS\H-3 Normal 3\20120910_0931\20120910_0931.results
RTF File Name: C:\Packard\Tricarb\Results\ARS\H-3 Normal 3\20120910_0931\H3 Results.rtf
Comma-Delimited File Name: C:\Packard\Tricarb\Results\ARS\H-3 Normal 3\20120910_ 0931\H3 Results.csv
Assay File Name: C:\Packard\TriCarb\Assays\H-3 Normal 3.lsa

Count Conditions-

Nuclide: H-3 Normal
Quench Indicator: tSIE/AEC
External Std Terminator (sec): 0.5 2s%
Pre-Count Delay (min): 0.00
Quench Set:
Low Energy: UG STD H-3
Count Time (min): 120.00
Count Mode: Normal
Assay Count Cycles: 1 Repeat Sample Count: 1
#vials/sample: 1 Calculate %¥ Reference: Off

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

Regions LL UL 2Sigma % Terminator

A 2.0 18.6 0.50

B 0.0 2000.0 0.00

(o4 0.0 2000.0 0.00

Count Corrections-

Static Controller: On Luminescence Correction: Off
Colored Samples: Off Heterogeneity Monitor: Off

Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75

Half Lite

98402,

Half Life Correct:ion: Of{f
Regious tlalf {:¥e Unius Referance Dave Reference Jame

Uger:

...Page # 1

ARS




Ysi0/72012

]

10:19:47 PN

Protocol# 54 - H-3 Normal 3.lsa

[eW: B2

Cycle 1 Results
Quench Curve Block Data

UG STDH-3in A

Count Efficiency (%)

50

401-
30t

+4
20t
+
101

0

WP S

500 600 700800 900
1SIE/AEC

Date Acquired: 06/27/2012
Date Modified:

tSIE/AEC
846 .
730.
639.
487.
365.
244.
169.

9840 €L

95.
64.
34.

920
85
47
78
41
81
28
6C

32

UG STD H-3 in A

Count Efficiency (%)

47.

43

36
30

58

.21
40.
.36
.73
23.
17.

08

69
31

B8.79

I

g

LG4

QuantaSmart

(TM)

~ 2.03

-.Sexial@ Qeisss

EEE——
— _______aa

_Page # 2
User: ARS




971072012 10:19:47 PM ..guancasmare (TM) - 2,03 - Serial# U6lbdss ) . . Fage ® 3
Protocol# 54 - H-3 Normal 3.lsa : Usexr: ARS
P# S# SMPL_ID CPMA DPM1 tSIE Eff Nucl In A Count Time DATE TIME MESSAGES
54 1 BACKGROUND 6.49 19.81 409.74 32.77 120.00 9/10/2012 9:36:46 AM
54 2 S~0279-v1 15.91 48.18 415,20 33.02 120.00 9/10/2012 11:44:40 AM
54 3 S5-0279-v2 l16.21 49.25 £12.72 32.91 120.00 9/10/2012 1:52:36 PM
54 4 $~0279-v3 15.76 47.89 412.56 32.90 120.00 3/10/2012 4:00:32 pPM
S4 5 S-0279-Vvs 15.62 47.44 413.22 32.93 120.00 9/10/2012 6:08:27 PM
54 6 $-0279-vsS 15.76 48 .04 410.40 32.80 120.00 9/10/2012 8:16:20 PM
N
o
$ .
e ~—— g e —— Ry - o




STD ID: S$-0279

LJ
Add/Edit Secondary Stds Parent Standard Data
INTERNATIONAL
Plamiing P.nm Solutlon Refnum [ NIST SRM 4027F
P!annlng Communs Crc te H3 I.CS .h d .' Paront Sok.mn ] s-0237
Twet dpnvg (on a. dats) 5.5 Pamm Principel Redionucide H-3 [ “('g‘ﬁ [ 4499.8008000
; Target Final volume m zooo Parent Referance Date 03/22/2010 10;10
. ApmmasgolParenSon |  3.606433954 PeaniCetfadAct |  3503.682716 ( cemasho | gpm | 4
' Ao vol mi of Parent Sd'n 3.612037241  Pare Gort Act Uncet 1 Sigma @.0036 ‘
Expectao Addmm Ior Malysls ] L] Pumnt Sp GmMy oM 0.9982
Parent  Suppier NIST SRM 4927F
! Secondary Soluion ¢ | 6-0279 PareriDatoRecvd | 01/02/08 :
" onuten Date («m Ret oate) 0s/07/2012 16: 4o | PesrtRecavedBy | Unknawn
‘ Mwule, Emm ® Pml ConExp o-t- ) !
[ VR N - . - - . R " e e e e B b o A o,
! Ampoule/Sd\Mon Gross (g) pm u-m. Hz0 ;
Het Wt Removed (g) Cartiod dpm/g At Ref Date . 3s03.82716 !
b e | AT AT B -
: Thnsfer Contziner enpty (9) 13.144 Curtifed dprvg on OMO7/2012 10:40 I ' 3050.10438 :
e i e e it o}t oot ssmas e 5 s st e s LT e 3 sk o st TS saRuRon v
Contalner Pius Solution (g) 16.89 matrix spikes. Dilution performed as statad shove by B Steflens.
o BS Y20
Net Wt Trangferred (g) J 3.746 Parem Commaents | \
DPM Xferred on 09/07/2012 10:40 11425.09101 o
Diuengmatty | DINZO Parent Tech Unknown
N ,5 e PR s o e e e s - e
Diluent Density Cont, empty (g) Is_Primary FALSE
Test Mass of 5 mi of Dilvent (g) : 18_LCS TRUE
. JE U S - ] t s e e . i
i Diuent Demyts: - {g/my Is_Traear FALSE '
D  Empty Container Mass (g) f o wcaic . FALSE
{ Dilution Fuli Cont g (if measured) 2469.52
Dllution Final Volume mi (¥ me-ﬂm) ‘ 2000
Final Dilution Density (g/mL) 0997798
Final Dilution Measured Mass g 199539
. e e — . TR - -
: ]
!
Comments | H3 LCS standurd, Diiution performed as stated above by B Steffens. -BJS 9/7/12 !
?
e N S e+ e e e .
Final Dition dpmyg | 5.725470168
Final DU New Ref Dat!lﬂme u/w/zoxz 10:40
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INTERNATIONAL

Report Compilation Checklist

ARS SDG: 13-00746 Client Name: LANL Sample Matrix: AQ
LEVEL 1 COMPONENTS 15t Roviewer

1) Cover Page Complete and Accurate (see ARS-059)7? ¥ No NA

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

3J) Case Narrative Complete and Accurate (see ARS-059)? )’{s No NA

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

¥ No NA

5) Client Specific Components are Present and Complete?

Yes No r@(

LEVEL 2 COMPONENTS

1st Reviewer

6) Batch Quality Control Report is Present and Accurate?

Ys No NA

7) DQO Report is Present and Accurate? ¥s No NA
8) Client Specific Batch QC Components are Present and Complete? Yes No NX
LEVEL 3 COMPONENTS 1st Reviewer
9) Efficiencies are Present? ¥s No NA
10) Calibrations are Present? ¥ No NA

11) Backgrounds are Present?

Yés No NIA

12) Spectrum Analysis is Present?

¥s No NA

13) Spectral Plots are Present?

¥s No NA

14) Plateaus are Present?

¥s No NA

15) Control Charts are Present?

)(s Ne NA

16) Other: Yes No r@(
LEVEL 4 COMPONENTS 1st Reviewer
17) Preparation Raw Data Present, Signed and Complete? Yés No N/A
18) Instrument Raw Data Present and Complete? s No NA
19) Calibration Certificates Present? Y No NA
20) Copies of Log Book Pages Present? ¥Xs No NA
21) Sample Receiving Documentation Present? )rés No N/A

22) LIMS Reports Present?

¥s No NA

23) Applicable Correspondence Present?

¥s No NA

24) Other: ves No NX
0 S-1b-(3 404,,“972(),«@,\, S-le—3
Report Generator Signature Date Madagement Review Signature Date
ARS-059
07/03/2009
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A R S LSC

e Technical Review Checklist
INTERNATIONAL
ARS SDG ARS1-13-00746
Sample Matrix: AQ Aliquot (Circle One): Dry As RQ(elved Fitered  Other:__
Required QC Samples (Mark all that apply): @ @ LCSD) SampleDup MS MSD
ARS A. Batch ID(s): Batch A: B13-00845 BatchB: N/A  BatchC: N/A
Test Method(s): LSC-A-022 N/A N/A

A, RADIOCHEMICAL PREPARATION REVIEW

15 5 P ik R e St Chemist Review Vgiﬂer Review
1) 100% of Manual Transcriptions Verified? 7Yod No NA | 185/ No NA
2) 100% of Manual Calculations Verified? Yes No FNA) | Yes No (N
3) Blank Composition/Configuration Matches Calibration? /Ve51 No NA CYes> No NA
4) Deviations from procedure are documented and verified? E No (na) Y Yes No (A
5) Appropriate Cocktail Selected? /Yes) No Na | Aes) No N

6) Sample Prep Anomaly? [ No m)les’(ﬁée Tech Notes)  NCR # (If initiated):

D Y S-lw-1a - 5 /513

Chemist Signature Date Vérifier Review S|gn1ture

B. ANA LYSIS REVIEW

e i : G Rl QA Officer Review
1) Callbratlons Valid and Current? \ | @ No NA No NA
2) Backgrounds Valid and Current? @ No N/A No NA
3) Source Checks Completed and Acceptable? ﬁ‘ No N/A No NA

vt ST o>
QA Officer Signature Date
o 1 _Analyst Review Technicial Review

4) Background Checks COmplete and Acceptable? C X% " No NA €@\ No NA
5) 100% of Manually Entered Parameters Verified Accurate? e No NA @, No NA
6) Appropriate QC samples initiated at required frequency? g No NA Ty No NA
6) Test/Sample Specific Parameters (See ARS-059 for details) e
10t ok Srapn s e D o w | v

b) Spectra show no Evidence of Interferences? @ No NA s, No NA

¢) Sample Quench for All Samples within Range of Quench Curve? No NA % No N/A

7) Analysis Anomaly? [JNe  [™ves(See Comments) NCR # (If initiated):

‘. Q Y  S—f -3 PN\ S-1L-13

|Anatyst Signature Date Technicla@eviewer;i@ure Date
|

ARS-059 Page 1 of 2
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(n.. INTERNATIONAL

C. BATCH QC VALIDATION

Technical Review Checklist

Batch A: B13-00845

Proj. Mgr. Review

QA Officer Review

1) Activity + 3xCSU a Negative Number? P NA Yes NA
2) RDL Criteria are Met? Yoo No NA Yes) No NA
3) Method Blank Criterion Met? ¥ No NA Yes } No NA
4) LCSI/LCD Criteria Met? we No NA | (Fes) No NA
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Yps  No NA ’Yes,) No NIA
6) MS/MSD Criteria Met? No e | ves nNo (wa)
7) Batch QC Anomaly? ] Yes (See Tech Notes) NCR # (If initiated)
ZAE o>
Project Manager Signature QApfﬂcer Signature |
GENERAL COMMENTS
ARS-059
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ARS  orcsifiocmm
J‘ Technical Review Checklist |

- INTERNATIONAL

ARS SDG ARS1-13-00746

Sample Matrix: AQ Aliquot (Circle One): Dry As Re/eived Fitered  Other:
Required QC Samples (Mark all that apply): Blank LCS LCSD SampleDup MS MSD
ARS