The order of this data package is as

follows:

1. Chain-of-Custody/Lab Request
2. Copies of field COCs

3. Validation Report

4. Laboratory analysis

Comments:
























Chain Of Custody No.

2017-840

1. Distribution Of Samples In EDD.

DATA VALIDATION REPORT

Regular Field Equipment
SDG Analytical Method Samples Duplicates Trip Blanks Field Blanks Blanks
ARS1-17-00129 |Generic:Low_Level Tritium 2
ARS1-17-00129 |Generic:Low_Level_Tritium 2
IARS1-17-00129 |Generic:Low_Level_Tritium 2
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Analysis  [Prep Regular Field a g3 Z| B B m.éé_ 8%‘. _og _Qg S| S al 5 & @
SDG Analytical Method Lot ID Lot ID Samples |Duplicates | E| T| 8 | S| S| | <A A SH S ol o ® & & &
ARS1-17-00129 |Generic:Low_Level_Tritium ARS1-B17- ARS1-B17- 6 1 11
2. Distribution Of Analytes In EDD.
Analytical Method Sample Target
Analytical Method Category Field Sample ID Lab Sample ID Purpose Analytes Surrogates |[Compounds [T
Generic:Low_Level_Tritium RAD CAPA-17-129178 IARS1-B17-00275-04 REG 1 0 0
Generic:Low_Level_Tritium RAD CAPA-17-129183 IARS1-B17-00275-05 REG 1 0 0 0
Generic:Low_Level_Tritium RAD CAPA-17-129187 IARS1-B17-00275-06 REG 1 0 0 0
Generic:Low_Level_Tritium RAD CAPA-17-129188 IARS1-B17-00275-07 REG 1 0 0 0
Generic:Low_Level_Tritium RAD ICAPA-17-129190 IARS1-B17-00275-08 REG 1 0 0 0
Generic:Low_Level_Tritium RAD CAPA-17-129192 IARS1-B17-00275-09 REG 1 0 0 0
Generic:Low_Level_Tritium RAD LCS IARS1-B17-00275-01 LCS 0 0 1 0
Generic:Low_Level_Tritium RAD LCSD IARS1-B17-00275-02 LCSD 0 0 1 0
Generic:Low_Level_Tritium RAD MB IARS1-B17-00275-03 MB 1 0 0 0

3. Are any analytes missing?

No.

4. Were any holding times exceeded?

No.
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DATA VALIDATION REPORT

5. Any contaminants in blanks?

No.

6. Any surrogate recoveries outside the control limits?

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?
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LCS Lab Sample |LCSD Lab Analytical Method Parameter Name Lab Lot ID Analysis Sample Matrix 8 14 8 o 3 85585 o o
ARS1-B17-00275-01  |ARS1-B17-00275-02  [Generic:Low_Level Tritium [Tritium IARS1-B17-00275 [03-30-2017 W 61.000[82.000[120.00{80.000 10  [29.760

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?
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No.

12. Additional Validator's Comments.

13. Display Flagged Data.

DATA VALIDATION REPORT

Page 3 of 3
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R-21 P017-840 ICAPA-17-129178 REG |NIT  |RAD Generic:Low_Lev [Tritium U R5 N [0.778 pbCilL  [0.778 bCilL 1,794 0.523 01/10/2017 IARSI-B17- VAL
lel_Tritiu 00275
R-38 P017-840 ICAPA-17-129183 REG  |NIT  |RAD (Generic:Low_Lev [Tritium 7] R5 N~ p.061 pCi/L  [o.061 pCilL [1.852 0.545 01/10/2017 IARS1-B17- VAL
lel_Tritiu 00275
R-51 S1 P017-840 ICAPA-17-129187 REG  |NIT  |RAD Generic:Low_Lev [Tritium U R5 N~ [0.005 bCilL  [0.005 bCilL [.644 0.483 01/11/2017 IARSI-B17- VAL
lel_Tritiu 00275
R-52 S1 P017-840 ICAPA-17-129188 REG  |NIT _ |RAD Generic:Low_Lev [Tritium U R5 N [0.546 bCilL  [0.546 bCilL p.085 0.606 01/11/2017 IARSI-B17- VAL
lel_Tritiu 00275
R-55 S1 P017-840 ICAPA-17-129190 REG  |NIT  |RAD (Generic:Low_Lev [Tritium 7] R5 N~ [1.435 bCi/L  [1.435 pCilL [1.833 0.550 01/09/2017 IARS1-B17- VAL
lel_Tritiu 00275
R-57 S1 P017-840 ICAPA-17-129192 REG  |NIT  |RAD Generic:Low_Lev [Tritium U R5 N .203 pCilL  |p.203 bCilL [1.601 0.475 01/09/2017 IARSI-B17- VAL
lel_Tritiu 00275
Reason Code Description
R5 Analyte is not detected because the amount reported is less than the MDC.
14. Usable Result Count.
No. Unuseable
Field Sample ID Location ID Sample Purpose Analytical Method Records Total Records
ICAPA-17-129178 R-21 REG IGeneric:Low_Level_Tritium [0 1
ICAPA-17-129183 R-38 REG IGeneric:Low_Level_Tritium |0 1
ICAPA-17-129187 R-51 S1 REG Generic:Low_Level_Tritium |0 1
ICAPA-17-129188 R-52 S1 REG IGeneric:Low_Level_Tritium |0 1
ICAPA-17-129190 R-55 S1 REG IGeneric:Low_Level_Tritium |0 1
ICAPA-17-129192 R-57 S1 REG IGeneric:Low_Level_Tritium |0 1
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2609 North River Road, Port Alien, Louisiana 70767
(800) 401-4277 -- FAX (225) 381-2996

RS

INTERNATIONAL

ARS International, LLC
Laboratory Analysis Report

ARS1-17-00129

Prepared for:
Los Alamos National Laboratory
Keith Greene
PO Box 1663
MS M992
Los Alamos, NM 87545

kgreene@lanl.gov

Phone: 505-665-9966
Fax: 505-665-9972

Sinor iy, S —

v \
Project Manager Review “ Manageme&t Review

Notes: ARS International, LLC assumes no liability for the use or the 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 the client.

Contact Person: Questions regarding this analytical report should be addressed to:

Project Manager

ProjectManagers@amrad.com T o, -

M EIN—
Phone: 225.381.2991 Q00 €LAP
Fax: 225.381.2996

LELAP Cert# 01949
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2609 North River Road e Port Allen, Louisiana 70767

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

INTERNATIONAL

April 5,2017

LANL

Keith Greene

PO Box 1663 MS M992
Los Alamos, NM 87545

LANL Request Number: 2017-840
ARS SDG: ARS1-17-00129
Project : ADEP

Dear Mr. Greene;

On January 13, 2017, ARS International received six (6) water samples to be analyzed for Low Level Tritium.

Samples 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.

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

Sincerely,

Susan Leese
Project Manager
ARS International

6 of 86
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2609 North River Road e Port Allen, Louisiana 70767

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

INTERNATIONAL

PROJECT SAMPLE IDENTIFICATION
CROSS-REFERENCE
TO ARS SAMPLE LABORATORY IDs
Subcontract (LANL Agreement Number) 250953

LANL . . .
Number PROJECTSAMPLE | i R (S)
2017-840 CAPA-17-129178 ARS1-17-00129-001
2017-840 CAPA-17-129183 ARS1-17-00129-002
2017-840 CAPA-17-129187 ARS1-17-00129-003
2017-840 CAPA-17-129188 ARS1-17-00129-004
2017-840 CAPA-17-129190 ARS1-17-00129-005
2017-840 CAPA-17-129192 ARS1-17-00129-006
SAMPLE RECEIPT

The sample was received in good condition and was screened for radioactive contamination as per procedure ARS-
062 “Sample Receiving”. Sample was checked in with a 40-day turnaround, per latest contract modification.

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

ANALYTICAL RESULTS
Percent RPD for the LCS/LCSD exceeds internal limit of 25. All other QC criteria were met.

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.”

7 of 86



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

INTERNATIONAL

"I certify that this electronic image and all hardcopies produced from this image accurately represent the data and
are 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."

MF‘\ Laboratory Management, ARS International L\V — \Q.- )
Date

Signature& \ \ Title

8 of 86



% R ; 2609 North River Road e Port Allen, Louisiana 70767

" INTERNATIONAL 1(800) 4014277 e Fax (225) 381-2996

Notes (Case Narrative):

Comments:

1.0) All MDA/MDC values are calculated on a sample specific basis.

2.0) Soil and Sludge analysis are reported on a wet basis or an as received basis unless otherwise indicated.

3.0) Data in this report are within the limits of uncertainty specified in the reference method unless otherwise specified.

4.0) Modified analysis procedures are procedures that are modified to meet the certain specifications. An example may be the use of a
water method to analyze a solid matrix due to the lack of an officially recognized procedure for the analysis of the solid matrix.
Modified analyses are indicated by the subsequent addition of “m” to the procedure number (i.e. 900.0M).

5.0) Total activity is actually total gamma activity and is determined utilizing the prominent gamma emitters from the naturally occurring
radioactive decay chains and other prominent radioactive nuclides. Total activity may be lower than the actual total activity due to the
extent of secular equilibium achieved in the various decay chains at the time of analysis. The total activity is not representative of
nuclides that emit solely alpha or beta particles.

6.0) Ra-228 is determined via secular equilibrium with its daughter, Actinium 228 (Gamma Spectroscopy only).

7.0) U-238 is determined via secular equilibium with its daughter, Thorium 234 (Gamma Spectroscopy only).

8.0) All gamma spectroscopy was performed utilizing high purity germanium detectors (HPGe).

9.0) ARS makes every attempt to match sample density to calibrated density; however, in some cases, it is not practical or possible to do
so and data results may be affected (Gamma Spectroscopy only).

10.0) Gamma spectroscopy results are calculated values based on the ORTEC® GammaVision ENV32 Analysis Engine.

11.0) ACLASS DOD and ISO 17025 certification applies only to the following analytes and methods: Gross Alpha and Gross Beta (EPA

900, SM7110B&C, SW846 9310); Radium 226 (EPA 903, EPA 903.1, SM 7500 Ra-B, SW846 9315); Radium 228 (EPA 904, SM
7500 Ra-B SW846 9320); lodine-131(EPA 901.1); Uranium by ICPMS (EPA 200.8); Strontium 89/90 (EPA 905, Eichrom SRW01,
HASL 300 Sr-03-RC); Tritium (EPA 906, EPA 906M); Gamma Emitters (EPA 901.1, SM7120B, HASL 300 Ga-01-R); Americium-241,
Curium 242/244, Plutonium 239/240 and 241, Thorium 228/230/232, Uranium 234/233 and 238 (Eichrom ACWO03 VBS); Lead 210
(HASL 300 Pb-01-RC, Eichrom OTWO01); Polonium 210 (HASL 300 Po-01-RC, HASL 300 Po-02-RC); Technetium-99 (Eichrom
TCWO02, Eichrom TCS01M).

Method References:

1.0) EPA 600/4-80-032; Prescribed Procedures for the Measurements of Radioactivity in Drinking Water, August 1980.

2.0) Standard Methods for the Examination of Water and Wastewater (On-Line Edition)

3.0) EPA SW-846; Test Methods for Evaluating Solid Waste, (On-Line edition)

4.0) EPA 600/4/79-020; Methods for Chemical Analysis of Water and Waste, March 1983.

5.0) HASL 300; The Procedures Manual of the Environmental Measurements Laboratory, Volume |, 28th Edition
February, 1997.

Definitions:

CRDL Contract Required Detection Limit

csu Combined Standard Uncertainty

DLC Decision Level Concentration (ANSI N42.23) or critical level

DO Duplicate Original

DuUP Method Duplicate

LCS/LCSD  Laboratory Control Sample/Laboratory Control Sample Duplicate

MDA Minimum Detectable Activity

MDC (Minimum Detectable Concentration) minimum concentration of the analyte that ARS can detect utilizing the specific analysis

MBL Method Blank

MS/MSD Matrix Spike/Matrix Spike Duplicate

N/A Not Applicable

NP Not Provided

NR Not Referenced

LOD Limit of Detection

LoQ Limit of Quantitation

Data Qualifiers:

B
D
J

ZCPO

*

The analyte is found in both the associated method blank and the sample. This flag indicates probable blank contamination.
Sample analysis accomplished through dilution.

The reported result is an estimated value above the limit of detection but outside of quantitation range (e.g., matrix interference
was observed).

One or more quality control criteria failed (e.g., LCS recovery, surrogate spike recovery, or CCV recovery).

Activity is below the MDC, MDA, MDL, or LOD

The analyte is a tentatively identified compound using mass spectrometry or any non-customer requested compounds that are
tentatively identified.

LCS/LCSD or MS/MSD fails RPD criteria.

Spike

Subcontracted out to another qualified {aboratory

Holding time exceeded

LELAP Certi#t 01949 NELAP Certit E87558

ARS-059-010
Revision: 9.1
Revision Date: 03-14-2017
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2609 North River Road, Port Allen, Louisiana 70767

ARS

INTERNATIONAL

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

ARS Sample Delivery Group: ARS1-17-00129 Req it or PO Number: 2017-840
Client Sample ID: CAPA-17-129178 ARS Samplie ID: ARS1-17-00129-001
Sample Collection Date: 01/10/17 Date Received: 01/13/17
Sample Matrix: Aqueous Report Date: 04/05/17
Percent Solids: N/A
Radiochemistry
""" Analysis Analysis R | X Analysis I Analysls Analysis Tracer/Chem
Description Results 1s MDC pLC CRDL | Qual Units Method Date/Time Technician Recovery
Enrlch dH-3 .. =078 0.523 1.794 0.866 3,221 U pCi/L ARS-040 03/31/17 11:57 SWHITE ) N/A

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 the client.

LELAP Certificate# 01949

Page 1 of 7
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2609 North Rlver Road, Port Allen, Louislana 70767

eARS

INTERNATIONAL

ARS Sample Delivery Group:
Client Sample ID:

ARS1-17-00129
CAPA-17-129183

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

R or PO Number: 2017-840
ARS Sample ID: ARS1-17-00129-002

q

Sample Collection Date: 01/10/17 Date Received: 01/13/17
Sample Matrix: Aqueous Report Date: 04/05/17
Percent Solids: N/A
Radiochemistry
Analyus’iysm Ana|ysism ' Analysis o Analysis Analysis Tracer/Chem !
Description Results is MDC oLc : CRDL : Qual Units Method Date/Time Technician Recovery
:Enriched H-3 ] 0.061 0.545 1.852 0.894};” 3.221. U pCi/L ARS-040 03/31/17 16:08 SWHITE N/A

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 the client.

LELAP Certificate# 01949

Page 2 of 7
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eARS

2609 North River Road, Port Allen, Loulsiana 70767

INTERNATIONAL

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

ARS Sample Delivery Group: ARS1-17-00129 R t or PO Number: 2017-840
Client Sample ID: CAPA-17-129187 ARS Sample ID: ARS1-17-00129-003
Sample Collection Date: 01/11/17 Date Received: 01/13/17
Sample Matrix: Aqueous Report Date: 04/05/17
Percent Solids: N/A
Radiochemistry
Analysis : Analysis """ 1 Analysis Analysis Analysis Tracer/Cylthér‘l;
Description Results 1s MoC i pLc CRDL . Qual Units Method Date/Time Technici R Y

;Enriched H-3 ’-0.005 0.483 1644; 0.794 3.221. U pCi/L ARS-040 03/31/17 20:19 SWHITE N/A

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 the client.

LELAP Certificate# 01949

Page 3of 7
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2609 North River Road, Port Allen, Louisiana 70767

ARS

INTERNATIONAL

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

ARS Sample Delivery Group: ARS1-17-00129 R st or PO Number: 2017-840
Cllent Sample ID: CAPA-17-129188 ARS Sample ID: ARS1-17-00129-004
Sample Collection Date: 01/11/17 Date Received: 01/13/17
Sample Matrix: Aqueous Report Date: 04/05/17
Percent Solids: N/A
Radiochemistry
" Analysis | Analysis | P R " Analysis Cwerhed Analysis Analysis ' Tracer/Chem |
Description Results 1s MDC pLC CRDL  Qual Units Method Date/Time Technician Recovery |
';Enyri}ched’ H-3 ) -0.546 0.606 2.085 1.007 3221, U pCi/L ARS-040 04/01/17 0:30 ] SWHITE o N/A

Project Manager Review

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

LELAP Certificate# 01949

Page4 of 7
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2609 North River Road, Port Allen, Louislana 70767

eARS

INTERNATIONAL

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

ARS Sample Delivery Group: ARS1-17-00129 Req or PO : 2017-840
Client Sample ID: CAPA-17-129190 ARS Sample ID: ARS1-17-00129-005
Sample Collection Date: 01/09/17 Date Received: 01/13/17
Sample Matrix: Aqueous Report Date: 04/05/17
Percent Solids: N/A
Radiochemistry
o Analysis X AHBWSIS R S Anaiyﬁf; Analysis Analysis Tracer/CI'"luelyny
Description Results 1s MDC : pLC CRDL | Qual Units Method Date/Time Technician Recovery
;Enriched H-3 -1.435 0.550 1.833% 0.885 3.221. U pCi/L ARS-040 04/01/17 4:40 SWHITE N/A

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 itseif. Reproduction of this
report in less than full requires the written consent of the client.

LELAP Certificate# 01949

Page 50of 7
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2609 North River Road, Port Allen, Louisiana 70767

eARS

INTERNATIONAL

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

ARS Sample Delivery Group: ARS1-17-00129 Req t or PO Number: 2017-840
Client Sample ID: CAPA-17-129192 ARS Sample ID: ARS1-17-00129-006
Sample Collection Date: 01/09/17 Date Received: 01/13/17
Sample Matrix: Agueous Report Date: 04/05/17
Percent Solids: N/A
Radiochemistry
- Ahalvsis 'Analysis PR A’nély’s’ig T Analysis Analysis ' 'ffséé;'}chem
Description Resulits 1s Mbc DLc CRDL : Qual Units Method Date/Time Technician Recovery |
: Enriched H-3 B ) 0.203 0.475 1.601 0.773:{ 3.221. U pCi/L ARS-040 04/01./17 8:51 i SWHITE N/A |

e

Proﬁt 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 the client.

LELAP Certificate# 01949

Page 6 of 7
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Method: ARS-040

QC Evaluation

Batch ID: ARS1-B17-00275

SDG's: ARS1-17-00129;130;180;181

LCS 15.8740| CSU (2s) 4.9330[
LCSD 21 .4240| CSU-D (2s) 6.6070[
DER = abs(LSC-LSCD) = DER <3
sqr((2s CSU/2)"2)+(( 2s CSU-D/2)A2) at 2 sigma
DER= 5.55 =
4.12271
% RPD= ABS(LCS-LSCD) = RPD <25%
(LCS+LCSD)/2
%RPD= 5.55 - I < 25%
18.649
The RPD shall be less than 25% or other client-applied criteria
RER= abs((LCS-LCSD)) = <1
(CSU)+(CSD,) at 2 sigma
RER = 5.55
11.5400
Blank Information
Act CSU(2s) MDA Act>MDA
AM-241
U-234
U-235
U-238 *MDA should be below
Pu-238 RDL
Pu-239/240
Th-228
Th-230 *Blank activity must be
Th-232 below MDA
H3 0.438 1.099 1.864
Ra-226 *Blank activity must be <
Ra-228 1.65*CSU
Total U
Pb-210 ACT =
Po-209 CsU =
Sr-90 Is ACT<1.65*CSU? fi
TC-99
Ni-63
ARS-014-006
Ro.0 18 of 86
04-05-2017 Printed on 4/5/20171:22 PM
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2609 Noith River Road, Port Allen, Louisiana 70767

INTERNATIONAL

QC Results Report

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

Sample Delivery Group: ARS1-17-00129; 130;

180; 181
Laboratory Control Sample Evaluation
Analysis QC Analysis Expected Report Analysis Analysis Analysis Percent Lcs
Batch Type Analyte Results €su 1 (1s) MDC Value Qual Ur':its Test Method Date/Time Technici R y Accep
(%) Range _
ARS1-B17-00275| LCSD H3 21.424 3.371 2.239 26.078 pCi/L ARS-040 3/31/17 1:35 SWHITE 82 80%-120%
Blank Evaluation
Analysis QC Analysis Expected Report Analysis Analysi: Analysi:
Batch Type Analyte Results csu1@s) Mbc Value Qual Units Test Method Date/Time Technician
ARS1-B17-00275( MBL H3 0.438 0.561 1.864 NA U pCi/L ARS-040 3/31/17 1:35 SWHITE
Sample RER Duplicate Evaluation
Analysis QC Analysis Analysis Analysis A 1 A RER
Batch Type | Description Result1 (CSU 1 (1s)| Result2 |CSU 2 (1s) | Qual Units Test Method Date/"l'irne Technician RER Acce:ta:ceka
ARS1-B17-00275( LCSD H3 21.424 3.371 15.874 2.517 pCi/L ARS-040 3/31/17 1:35 SWHITE 0.94 <1
Sample DER Duplicate Evaluation
Analysis Qc Analysis Analysis Analysis A i A DER
Batch Type | Description Result 1 1CSU 1 (1s)| Result2 |CSU 2 (1s)|Qual Units Test Method Date/"l'ime Technician DER AcceTa:ceRa
ARS1-B17-00275| LCSD H3 21.424 3.371 15.874 2.517 pCi/L ARS-040 3/31/17 1:35 SWHITE 2.64 <3
)&Oﬁ .

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
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161621-LT-VdVD T | 010 TSTOO-LI-TSHV DYl | £2-5/200-L18-TSYV |
L1/92/20 als £1262T-LT-VdVD T | 600 TSTO0-LT-TSHUV DUL | TT-SLTO0-LTE-TSUV
L1/92/20 ais 60Z62T-LT-VdVD T | 800 TS8TO0-LI-TISHV oYL | 1Z-SLT00-LT8-TSUY |
L1/92/20 ais 6816ZT-LT-VdVD T  £00 TBTO0-LI-TSHV DYl | 0Z-S£Z00-L18-TSUY |
L1/92/20 als Y8162T-LT-VdVD T | S00 TSTO0-LI-TSHV DL | BI-5£Z00-L19-TSUV -
£1/92/20 als Z816ZT-LT1-VdVD T | 900 TBTO0-LT-TSHV OUL | £T-5/200-L19-TSHY |
L1/92/20 als T8T62T-LT-VdVD T €00 T8TO0-LI-TSUV SYL | 9T-5/200-L18-TSUV
- L1/92/20 - ais 6LT6CT-LT-VdVD T | 100 TSTO0-LI-TSHV 9UL | pT-5/Z00-LT9-TSHY |
L1/92/20 ais 9EBLTT-LT-UMYD T | 200 (08TO0-LT-TSHV DUL | E£T-5£Z00-LTE-TSUY
L1/92/20 als SEBLTT-LT-UMVD T 100 0ST00-LI-TSHV DUl | ZT-S£Z00-LT9-ISHV |
L1/61/20 als TT6£ZT-LT-VMYD T . 700 OETO0-LI-TSHUV oYL | TT-S/Z00-LT8-1SHV
L1/61/20 als 8Y6LZT-LT-YMVD T 100 OETO0-LI-TSHV DYL | OT-S£Z00-LT8-TSUV |
L1/61/20 ais Z6162T-LT-VdVD T | 900 6ZT00-LT-TISHY SYL | 60-S£200-L1S-TSUV
L1/61/20 als 0616ZT-LT-VdVD 1 | SO0  6ZTO0-LT-TSHV Oul | B0-S/Z00-L78-TSYY |
- L1/61/20 ais 88T6ZT-LT-VdVD T 00 6ZTO0-LT-TSHV oYL | £0-S/Z00-LT8-TSHY
L1/61/20 als L816ZT-LT-VdVD T €00 6ZTO0-LT-TSHUV O¥L | 90-5£Z00-LTE-TSYV
(1/61/z0 ~ als €8T6ZT-LT-VdVD I  Z00 6ZTO0-LT-ISHV O¥L | §0-5£200-LTE-ISHY |
(1/61/70 as 8£162T-LT-VdVD T 100 6ZTO0-LT-TSHV O¥L | $0-5£200-LT8-TSHY |
T ‘ 18W | £0-S/200-L18-1SYY
€ST€Z-9  QSJT | 20-SLT00-L18-TSUY
ZSTEZ-A | SO1 | T0-S£Z00-L18-TSUY.
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Low Level Tritium pH Checks

SDG# Fraction pH Date Analyst
ARS1-17-00129 001 8 1-27-2017| ¢~
002 8 \; S

003 8 ! P

\ 004 8 >

\ ) 005 8 S

V 006 8 S=
ARS1-17-00130 | o001 8 S
\ 002 8 S
ARS1-17-00180 001 8 S
Y 002 8 g
ARS1-17-00181 001 8 sS&
002 8 S

003 8 \ s

004 8 \1 S

005 8 |==

\ 006 8 P

\ 007 8 >

\ 008 8 S

009 8 =
\ / 010 8 S

\\ hk//
4541
\\\

ARS-040-001.r0_06072013
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Beta Liquid Scintillation Counter Log Book

Date Time ARS Sample L.D. Batch Liquid Technician |;
Number Number Scintillation File Initials |}
ALY Number
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sta Liquid Scintillation Counter Log Book

;rime " ARS Sample LD. Batch Liquid Technician
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Printed: 10/31/2016 9:47 AM

RS

INTERNATIONAL

QUALITY CONTRQL PROGRAM

AMERICAN RADIATION. SERVICES;
RADIOACTIVE REFERENCE SOLUTIONS:

ANNUAL ACTIVITY VERIFICATION

Principal Radionuclide

date counted

VERIFICATION DATE 10/24/2016 20:42
STANDARD REFERENCE #{ = 'S-0318- ==

Half Life, Years Half Life, Days

ENTER --> ] OR > 4:4998E+03
1.232E+01 4 4998E+03
Radionuclide:E Dilution Reference Date| = 10/24/2016 14:38}
Dilution Activity 2.72{pCi per gram ===> dpm/g 6.03
Verif. Date Decay Corrected 2.72)pCi per gram ===> dpm/g 6.03

Minimum of 3 Required

T = =T g . Decay Corrected | Decay Corrected
_ Tralip. - , Count Time (min) - Bg. (cpm) Veight - Activity Resuilt. vity Resuilt-
S0318V1 = —75.00 5.000 oTo] . 277
S-0318-V2 1 10.09 4.977 588/ 289
S-0318-V3 1 10.09 4.985 6.08 2:74
S-0318-V4 1 10.08 4.995 5.91 2.86
S-0318-V5 1 10.09 5.020 5.92 2.67
Average 6.01 2.71
Two Sigma Unceriainty 0.21 0.09
10% Max PASS Standard Deviation percent of known concentration 1.78% 1.78%
Target Activity 5.03 2.72
5% Max PASS % DIff -0.34% -0.34%
Verification Expiration Date:| October 24, 2017 |
Prepared & Counted By _..acob Byrd Date:  10/24/2016 20:42
Verified & Approved By ﬂ Date: J - =1
\
QC Approvatl pate: {0 ‘3/- 4
H-3 Verified 10/24/16
SL Expires EEOYPYXYAV,
Manufactuer |NIST SRM 4927F
Sol Matrix (H20
Ref No |NIST SRM 4927F A -
Tech |Unknown 4
Parent ID [S-0316 (C— INTERNATIONAL
RADIOACTIVE STANDARDS -- BATON ROUGE LABORATORY
QIQAO\QA Assistant Folder\01 Documenting\01 Documentation\04 Standards\01 Standards\Standard Verification
Calculation(without plating recovery) ARS-038
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STD ID: S-0318

P

AR

é‘ INTERNATIONAL

{  Add/Edit Secondary Stds Parent Standard Data

Planning

Parent Solution Reference # *

Secondary Solution #

Parent Supplier

Flanning Comments Create a H-3 LCS Standard Parent Solution #
N Target dpm/g (on dil. date) I B Parent Principal Radignuclide .
Target Finai volum; mE* i - Parent Reference Date ’
- Appx mass g of Parent Soi'n Parent Certified Act
Appx vol ml of Parent Sof'n E | Parent Cert Act Uncert 1 Sigma
Expected Addition for Analysis g Parent Sp. Gravity G/MI

Parent Dale Recvd

Dilution Date (New Ref Date) i 10/24/ 26‘6;4:38’ . o - W;z;rel:l;;lemo;l:;;y”
- Ampoule, Empty (g} ; T Parent Cert Exp Date h
: Ampoule /Sotution Gros:Zg)f ) : h Parent Matrix
Net Wt Removed (9) | L ¥ 41 Centified dpmig At Ref Date
Transfer Container, empty (g) | ;7N3192 o ' S Certified dpm/g on 10/24/2018 14:38
Container Plus Solution {g) ; 22,4163
i 1 .
' Net Wt Transferred (g) 5.0971 Parent Comments
DPM Xferred on 10/24/2016 14:38 : 1"2014.091461 ;
Diluent/matrix ? Dem;lzed l;|20 o A N Pare;t Tech
; Diluent Density Cont, empty (g) S T “I o vlsﬁ;nmajy
I Mass of 5 mi of Dituent {g) » ) B is:LCé
“““““ Dient ensty Tst - (aiml) | B i Tecer
?’Bilution Empty Container Mass (;; ’ 402.37 ) T N:MMMM T is_Cafib
‘ Ditution Fult Cont g (if measured) 2354.73
t.DF;;UﬂﬁOn Finai Volume mi (if measured) ; 2;";; W ‘ T
— L i s e S g e
Final Dilution Density (g/ml) - 0.99618 k

Final Dilution Measured Mass g

———
Comments

| .

H |

i Final Dilution dpm/g

- oy e

s Finai Dit New Ref Date/Time ‘,;‘0/24/2016’14;38 :

PR v iy
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2609 North River Road e Port Allen, Louisiana 70767

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

INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory
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Report Compilation Checklist

INTERNATIONAL

ars spe: 17-00129 LANL

Client Name:

Sample Matrix: AQ

LEVEL 1 COMPONENTS

1st Reviewer

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

Yés No N/A

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

Yés No N/A

3) Case Narrative Complete and Accurate (see ARS—OSQ)”MQM%]

¥s No N/A

* name and informatio.

Form 1s Present for all Samples and Tests? ¢, 1< included if applicable.

s No N/A

)
)
)
)

Note: Ensure original Subcontract
5) Client Specific Components are Present and Complete?

s No N/A

LEVEL 2 COMPONENTS
Include subcontractor

1st Reviewer

6) Batch Quality Control Report is Present and Accurate?oc oo if applicable

Y¥s No N/A

7) DQO Report is Present and Accurate?

Yés No N/A

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

Yés No N/A

Ensure all original subcontractor information is included,
LEVEL 3 COMPONENTS ifapplicable

1st Reviewer

9) Efficiencies are Present?

Yés No N/A

10) Calibrations are Present?

Yés No N/A

11) Backgrounds are Present?

Yés No N/A

12) Spectrum Analysis is Present?

Yés No N/A

13) Spectral Plots are Present?

Yes No NA

14) Plateaus are Present?

Yes No NA

15) Control Charts are Present?

Yés No N/A

16) Other:

Yes No NA

Ensure all original subcontractor information is included,

LEVEL 4 COMPONENTS if applicable

1st Reviewer

17) Preparation Raw Data Present and Complete?

s No NA

Instrument Raw Data Present and Complete?

s No NA

18
19

Calibration Certificates Present?

Yes No NA

20) Copies of Log Book Pages Present?

s No NA

s No NA

22) LIMS Reports Present?

¥s No NA

23) Applicable Correspondence Present?

s No NA

)
)
)
21) Sample Receiving Documentation Present?
)
)
)

Yes No M

—— Y4

24) Other:
M H-5-16 ’
Report Generator Signature Date
ARS-059-008
Revision: 1

Revision Date: 092214

£
Ménagement ReXie@ Signature \)

1 of 2 (with second page a separable form that is not page numbered)

Date
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° LSC
Technical Review Checklist

INTERNATIONAL

ARS SDG ARS1-17-00129
Sample Matrix: AQ Aliquot (Circle One) : Dry As RQéived Filtered  Other:
Required QC Samples (Mark all that apply): Blafk LS LGED SampleDup MS MSD
ARS A. Batch ID(s): Batch A: B17-00275 Batch B: N/A Batch C: N/A
Test Method(s): LSC-A-022 N/A N/A

A. RADIOCHEMICAL PREPARATION REVIEW
—

e . _ | Chamist Review Verifier Review
1) 100% of Manual Transcriptions Verified? (ves) No N [ D No N
2) 100% of Manual Calculations Verified? ves  No ) | ves No (A
3) Blank Composition/Configuration Matches Calibration? (\_(es No N/A @ No N/A
4) Deviations from procedure are documented and verified? Yes  No @ Yes  No @
§) Appropriate Cocktail Selected;? QYes No N/A es \ No N/A

6) Sample Prep Anomaly? ﬂNo (] Yes (See Tech Notes)  NCR # (If initiated):

Y4917 (— AR 43

Chb%lst Slgnature 4 Date Verifier Reviely Signature \ \ Date

~N

B. ANALYSIS REVIEW
7 i

. - Analyst Review QA Officer Review
1) Calibrations Valid and Current? @ No N/A Yedy No NA
2) Backgrounds Valid and Current? &% No N/A £ No NA
3) Source Checks Completed and Acceptable? ({% No NA | & No NA

QA Officer Signature Date

ﬁ Analyst Review Technicial Review
4) Background Checks Complete and Acceptable? @\65} No NA @ No NA
5) 100% of Manually Entered Parameters Verified Accurate? @eSE No NA fesy, No NA
6) Appropriate QC samples initiated at required frequency? Yes/ No NA g No NA

6) Test/Sample Specific Parameters (See ARS-059 for details)
Analysis Parameters Checked and Correct :

) and Peak Shapes are Acceptable? es No  NA @ No  NA
) Spectra show no Evidence of Interferences? ngg No N/A @ No N/A
} Sample Quench for All Sampkﬁ within Range of Quench Curve? @ No N/A ¥e) No NA

7) Analysis 7Anomaly? rlo (] Yes (See Comments) NCR # (If |n|t|ated)
V.| .

~ -7 AN =" 451

nalyst Signatles (/' U/ " pate Technicial R§viewer Sigr\é\ure Date

ARS-059 Page 1 of 2 76 of 86



ARS 5o

C. BATCH QC VALIDATION

INTERNATIONAL Technical Review Checklist

Batch A:

B17-00275

ARS-059 Page 2 of 2

Proj. Mgr. Review QA Officer Review
1) Activity + 3xCSU a Negative Number? Yes Moo NA Yes > NA
2) RDL Criteria are Met? ;es’ No N/A (es No N/A
3) Method Blank Criterion Met? Yye€  No NA &3y No NA
4) LCSI/LCD Criteria Met? Y No NA 5 No N/A
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Yes  No~ NApe M® N/A
6) MS/MSD Criteria Met? e |y Ne w” " No <RAS
N’
7) Batch QC Anomaly? ] No @Yes (See Tech Notes) NCR # (If initiated):
Py 4-5-17 4\\% U 1a-
Project Manager Signature Date QA Office |gnature Date
GENERAL COMMENTS
77 of 86




ARS
‘ Technical Review Checklist

- INTERNATIONAL

ARS SDG ARS1-17-00129
Sample Matrix: AQ Aliquot (Circle One): Dry As Reﬂaived Filtered Other:
Required QC Samples (Mark all that apply): Blank LCS LCSD SampleDup MS MSD
ARS A. Batch ID(s): Batch A: B17-00165 BatchB: N/A Batch C: N/A
Test Method(s): LSC-A-021 N/A N/A

A RADIOCHEMICAL PREPARATION REVIEW

Chemist Review

Verifier Review

1) 100% of Manual Transcrlptlons Verified? fes) No A [Nes o Na
2) 100% of Manual Calculations Verified? ves No Quad | vesNma A
3) Blank Composition/Configuration Matches Calibration? Yes  No ‘&LA) Ye \{ NIA
4) Deviations from procedure are documented and verified? Yes. No @AD vés’ C(No \W\/ \
5) Appropriate Cocktail Selected? g No ves  No WA

6) Samp}e Pr; /ep Ano?aly? p/ No L Yes (See Tech Notes) NCR # (If initiated):

AT " 970 Ve procend

{ chemist Slgnature Date Verifier Review Signature Date
B. ANALYSIS REVIEW
- }n_alyst Review QA Officer Review
1) Callbratlons Vahd and Current? {\W No N/A @5 No N/A
2) Backgrounds Valid and Current? {?:é‘s\ No NA No N/A
3) Source Checks Completed and Acceptable? N/A Q No NA

/J——\&S%\ TR

QA Offi ceﬂSngnature Date
_Analyst Review Technicial Review
4) Background Checks Complete and Acceptable? @ No  N/A Yes No NA
5) 100% of Manually Entered Parameters Verified Accurate? Q&S/ No N/A \28/\) No N/A
6) Appropriate QC samples initiated at required frequency? Xe No N/A &5{ /Ng N/A
6) Test/'Sample Specific Parameters (See ARS-059 for details) 7 Ll)(\ I\
Analysis Parameters Checked and Correct - 4

3) and Peak Shapes are Acceptable? b No  NiA ves r%\ A

b) Spectra show no Evidence of Interferences? _@ No N/A Yes No \@

c) Sample Quench for Alt Samples within Range of Quench Curve? @ey‘ No N/A Yes No N/A\

5 AN

7) Analysis Anomaly? L] Np L] Yes (See Comments)  NCR # (If initiated):

TV 077 reriw ' gired

T Rhalyst Signatyre Date Technicial Revnev&f S|gnature

Date

ARS-059 Page 1 of 2
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A Batch A: B17-00165
LSC

INTERNATIONAL Technical Review Checklist

C. BATCH QC VALIDATION

. . . ’ Proj. Mgr. Review QA Officer Review
1) Activity + 3xCSU aNegatlve Number? Yes No NfA Yes No N
2) RDL Criteria are Met? Yes No N[A Yes No NA
3) Method Blank Criterion Met? Yes No NA Yes No NA
4) LCS/LCD Criteria Met? Yes No NA Yes No NA
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Yes No NA Yes No WA
6) MS/MSD Criteria Met? Yes No NA Yes No (WA
7) Batch QC Anomaly? 1 No L Yes (See Tech Notes) - NCR # (If initiated):
W W o
Project Manager Sig'nature Date QA Officer Signature Date

GENERAL COMMENTS

ARS-059 Page 2 of 2 79 of 86
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ARS FILE TRACKING SHEET
SDG: ARS1-17-00129

Task Date / Time Initials
Date & Time Samples Received 01-13-17 09:41 MEC
ICOC Initiated/Storage Location: 04 01-13-17 11:34 MEC

W ) Technical Checks Performed M)m

\D@.&Q Report Written / EDD Generated.5-{] / i%2% ] lb_ 4 -S-11 g 1551 )&M«/

b(,%' Report / EDD Reviewed for accuracy and completeness |- jQ- M l N ?‘s
8\@/ Quality Assurance Checks Performed on Report I , ’*3
Management Checks Performed on Report L
Preliminary Report Scan \j

Report E-mailed/Faxed

Invoice Completed Invoice #:
Requires Report Mailed Yes / No
Requires Original COC mailed Yes / No

Report Reviewed and Imaged

SPECIAL REQUIREMENTS

Requirement Yes No
3 Hour Rush D ?
24 Hour Rush []
48 Hour Rush : V]
3 Day Rush :I
5 Day Rush l_
10 Day Rush ] |7'|
Standard Oil/Gas Client (5 Day) _| |7|
Standard Turnaround []
NOTES
ARS-062-005 Page 1 of 1
Revision: 8

Revision Date: 010516 84 of 86



COMPANY NAME: LANC soa: AXS|-/7-WI25

Externai and internal Surveys

SHIPPING CONTAINER

Good Condition //YES D No aife)ij:z:‘ M3 1 24334 Serial No.: RN 1 7782 e 1/25/1 7 ‘

,,,,, Date
Radioactive L Yes (Vfo int Rate
UN2910 L Yes LT Col:/.|.elt:faw M3 237983 Serial No.: PR 165363 e 2/3/17

Date
Sec. Seais L ves Ao

T . foo e e e m et rm e m
Seals Intact | Yes N AA B Max Exposure Rate on
R a ltac — e (?___:«. Y Background Exposure Rate &/‘) Snipping Contamers Externals "'Z ')
Air Bill L Yes 7 No {(uRmz3 iPlus Bkgd) HR/Mr
COC PRESENT WITH SAMPLES
coc 7‘(8; " No . Max. Removable Count Rate on
“"" e gb Shipping Containers Externals
SAMPLE CONTAINER(S) ‘ Eackgrouﬁc Count Rate (com) iPius Bkgd) L?D cpm
Good Condition ?"/ES . No Zax F'(en:‘ovao\r: COL;M Raur: or: .
- p—— . ~ipping Containers internals
Sec. Seals Loves =g (Plus Brgd) é?'a cpm
Seal Intact [ _ves | nNo ~*a .
. . o b v
Marked Radioactive L. Yes ¢ f/

# Sampies Rcv

Matrix Bl FE, LT . S . SO . UR . VG) Acceptance Limits
pH « 2 is Acceptable <'500“'R/‘,,, <100%®™ 2
Sample Label/Comments/Notes { pH Orig i pH Final | P':A:Sr:ri:e: e j worgnis) Wigeimy) | pR/hr cpm
Lp4 )77 124178 1| | jevo | [§1 p
/ B
""'1157'%3 ﬁ't v /& e 78

70
(ece | [( | 70

N
ey
o
-

~(24/87 '

N

—124(¢8 [ gep 17 1 70

[ =44 e foo | [8" | SO

—124/42 A loww | /S | 50

DDDDDDDDDDDDDDD\@

Surveyors' ; / 7/ v
Name: Date/Time Surveyed: /’/j’/; @7//
\Procedure54 olled\Controlled Forms\ARS-082 Sample Receipt inspection Form Page 1 of_l
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