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:



American Radiation

Baton Rouge LA

Chain of Custody/Analysis Request

COCILab Request ¥:
2018-1615-ARS

Page 1 of t
Client Contaci: Lab Agreement #: AM Site Name: Los Alamos Naticnal Laboratory
Project Number: : ad Screening Info:
Analysis Turnaround Time:
24Hour-  [] other- [X {a h,g.m.. h
7 Days - [:']
14Days- [ Lab Reporting Limit Type:
21Days- [ ] @
I
28 Days - d j: F i/E &-‘
. Sample | Sample Sample | &
Field Sample ID Date Time Matrix | =
CAWA-18-34 02/06/2018 |  12:20 w 1

Special insW M

g I
Relinquis’f?d’b/y/// ﬂ Pl};ﬁ r:l/#nﬁf & /{ 4 . Dgterliy%%{(‘ 3 v Received by: Print Name: DatefTime:
Relingu/éheﬁ/bﬁ{/ /'/ rinTN;;eL; : / Date,"l‘:ingle.: Received byf: Print Name: Date/Time:
Reiin:uished by: Print Name: Date/Time: Received by: Print Name: Date/Time:




I : Shipping Classification Determination Checklist Page 6 of 6
§gmpllng Plan !D/Name' /fég’ 9 C Py~ 0(1(0 COC Q(\fgf JJQ‘“ AS
F %' - G ?}@? | p:: ,a:(.lg
)(

FChemical preservation exceeds limits given 40 CFR 136, Table Ii - Required Contalners, Preservation Technlques
-—and Holdmg Times (footnote 3). If YES - Do not shlp.

= . 1 {dpm¥p | _ : -
e TA-l and acijacent hil!sudes. TA-21, Acld Canyon,
#iipha detectable AND  Alpha =160,000 AT yn, ¢ ot TA50, Area G at TA-54, TA-48, or TA-49
ﬁfpha = 125 AND  Alpha = 1,250,000 AT other locations

-Beta = 1,500 AND  Beta = 15,000,000 AT any location

—Ee sample Alpha = 16,000,000 dpr*g/100cm? or Beta = 160,000,000 dpm*g/100cm2,
AYES - Do not ship,

1!7 the externa! surface of the sample container, alpha activity = 24 dpm/cm?, beta activity = 240 dpm/cm?, or
e activity = 0.5 mR/hr if YES - Do not ship.

Zeey

loactive.

TAiAM-241 = 27 pCilg AND Am-241 = 270, 000 pCI Total

ﬁgcs-lw = 270 pCify AND Cs-137 = 270,000 pCi Total

“#fRU-238 = 27 pCilg AND Pu-238 = 270,000 pCi Total
-iii.bu-zsgmo = 27 pCilg AND Pu-239/240 = 270,000 pCi Total
i "_Ezfth-'ZZB > 27 pCilg AND Th-228 = 270,000 pCi Total

-%3J-234 = 270 pCi/g AND U-234 = 1,600,000,000 pCi Total

ﬁfgj 238 = 270 pCl/g AND U-238 = unfimited

-3z 27,000,000 pCifg AND H-3 = 27,000,000,000 pCi Total X

TFAM-241, Pu-238, PU-239/240, or Th 228 = 27,000,000 pCl; or Cs-137 = 270,000,000 pCi or U-234 = 160,000,000 gk
§=pCi; or H-3 = 1 Ci, If YES - Do not ship.

et

.v...-:. 3

m‘fese samples do not meet the criteria for classification in any hazard class according to regulation OSHA 29 CFR 1910.1200. The';
sample(s) contained in this shipment have been assigned a tentative proper DOT shipping name, hazard class, identification number
aﬁ& packing group, based on the shipper's knowledge of the sample: e

] "Hazard Assessment Completed Date/Time Hazard Assessment Reviewed Date/Time .
gPrmted Name) yavice Sheuoles 2elity (Printed Name)¢e, vy ";’i( Z N 71@
Slgnature) //P%,M/J%.Z&,‘ WY (Signature) ‘&’W / - 2o ik
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sipunt w;uz.. LT ~

L




DATA VALIDATION REPORT
Chain Of Custody No. 2018-1615-ARS
1. Distribution Of Samples In EDD.

Regular Field Equipment
SDG Analytical Method Samples Duplicates Trip Blanks Field Blanks Blanks
IARS1-18-00402 |Generic:Low_Level Tritium 1
7
£ g 2 t | g
4] =1 0 ©
o2 | 8 e $ d JS | 8 g2 |5
ol L= &8 2|2 3 |D |55 g s 8 c =
=l §| & o g a |3 g = S0l F B =| m| .8 o
C| d| © © o c unl e ol o = = -
L m| E gl 2D 'Qm'ﬁmogggww 5 9 ® c
. , o S8 | & X2 |S¢Re08 09 x x g g s &
Analysis  [Prep Regular Field ol B35 S| 5l 5 BE BX|oE|l o E S g o 5 2 &
: : = QT 2 S|« col oo gdl Ba S8 8 a 8 & 3]
SDG Analytical Method Lot ID LotID Samples |Duplicates | =| iL| W S| S| = <nlanan| Sl o> S hla o
ARS1-18-00402 |Generic:Low_Level_Tritium ARS1-B18- [ARS1-B18- 1 1 11
2. Distribution Of Analytes In EDD.
Analytical Method Sample Target Spiked
Analytical Method Category Field Sample ID Lab Sample ID Purpose Analytes Surrogates Compounds [TICS
Generic:Low_Level_Tritium RAD ICAWA-18-34 IARS1-B18-00376-08 REG 1 0 0 0
Generic:Low_Level_Tritium RAD LCS IARS1-B18-00376-01 LCS 0 0 1 0
Generic:Low_Level_Tritium RAD LCSD IARS1-B18-00376-02 LCSD 0 0 il 0
Generic:Low_Level_Tritium RAD MB IARS1-B18-00376-03 MB 1 0 0 0
3. Are any analytes missing?
No.
4. Were any holding times exceeded?
No.
5. Any contaminants in blanks?
No.
Only results shown in Section 13 'Display Flagged Data' are current as of this report generation. All other sections are valid
for the date the COC data was inserted into EIM, and may have changed due to data updates in the intervening time. Page 1 of 3



DATA VALIDATION REPORT

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?

c c
S |9
b1 £}
9 = =8 b
25 E Ee |© =
a25lng I SO |« %
()] [a) > — [ . —
2388 & YEgly g ?
LCS Lab Sample [LCSD Lab Analytical Method Parameter Name Lab Lot ID Analysis Sample Matrix (_.) o 3 14 S 85585 o o
IARS1-B18-00376-01  |ARS1-B18-00376-02  |Generic:Low_Level Tritium [Tritium IARS1-B18-00376 [04-11-2018 W 50.000[77.000[120.00{80.000 10  [40.984]

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?
No.

12. Additional Validator's Comments.

13. Display Flagged Data.

Only results shown in Section 13 'Display Flagged Data' are current as of this report generation. All other sections are valid
for the date the COC data was inserted into EIM, and may have changed due to data updates in the intervening time. Page 2 of 3



DATA VALIDATION REPORT

[a) [}
5 P g £ E |, 8 = . o
o 1 > 0] Q B o 2 2 < = ° 2
a £ IS = = = E =l c 8 K] = %) (] c ) 'E X 8 — c -8
5 3 8 | o pl@ 3] S o 2 S8 2c | L 3 € o p 2 s & o g 2 |89 §
3 Z w 13288, g, g9 E | S8E 83 | B ¢ 5 5 5 5 5§ = 2 q £ |89 T
5] Q ° ol = = =< ] o 8 Q 5] = T2
8 2 EE T3 @ ® S gl =8l = 2 al 9 =1 =1 Q 29 g El 2 8 (=% o
< O 2 QS €O c co & S © 3 © O © < o) ) ) ) oc & g © c c S o
= (&) ic nal <o < <S5 o J > > ] - | 12 12 14 ol I 0l a < > D
ICDV-9-1(i) S1 [2018-1615-ARS [CAWA-18-34 REG INIT IRAD iGeneric:Low_Lev [Tritium Q* - R12a 7.472 pCi/L 7.472 pCi/lL 13.230 1.552 02/06/2018 IARS1-B18- AL
lel_Tritiu 00376
Reason Code Description
R12a The LCS percent recovery was <the LAL but >10%. Follow the external laboratory limits located within the associated data package.
14. Usable Result Count.
No. Unuseable
Field Sample ID Location ID Sample Purpose Analytical Method Records Total Records
ICAWA-18-34 ICDV-9-1(i) S1 REG Generic:Low_Level_Tritium |0 1

Only results shown in Section 13 'Display Flagged Data' are current as of this report generation. All other sections are valid
for the date the COC data was inserted into EIM, and may have changed due to data updates in the intervening time. Page 3 of 3
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2609 North River Road, Port Allen, Louisiana 70767
(800) 401-4277 -- FAX (225) 381-2996

/

ARS Aleut Analytical

ARS International, LLC
Laboratory Analysis Report

ARS1-18-00402

Prepared for:
Los Alamos National Laboratory

Nita Patel
P.O. Box 1663
MS M992
Los Alamos, NM 87545

npatel@lanl.gov
sherwoods@lanl.gov

Phone: 505-665-9273
Fax: 505-665-9972

Project Manager 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

Phone: 225.381.2991
Fax: 225.381.2996

LELAP Cert# 01949

o077
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2609 North River Road e Port Allen, Louisiana 70767

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

ARS Aleut Analytical

April 18, 2018

Nita Patel

Sherri Sherwood

Los Alamos National Laboratory
505-665-9273

npatel @lanl.gov

ARS SDG: ARS1-18-00402

COC Number: 2018-1615

Charge Code: ADEP

Dear Nita,

On February 12, 2018, ARS Aleut Analytical, LLC received one (1) sample to be analyzed for Enriched H-3.

The samples were processed and counted using the appropriate equipment and techniques for these types of
analyses. Results of all the analyses 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 255.381.2991 or email ProjectManagers @amrad.com.

Sincerely,

Susan Leese
Project Management
ARS Aleut Analytical, LLC

6 of 77
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2609 North River Road e Port Allen, Louisiana 70767
1 (800) 401-4277 e Fax (225) 381-2996

" ARS Aleut Analytical

PROJECT SAMPLE IDENTIFICATION

CROSS-REFERENCE
TO ARS SAMPLE LABORATORY IDs

Client ARS Aleut Analytical
Sample ID Sample ID
2018-1615 ARS1-18-00402-001
SAMPLE RECEIPT/PREP

The samples arrived in good condition. The samples were screened for radioactive contamination as per procedure
ARS-062 "Sample Receiving". Turnaround time was set at 40 calendar days.

ANALYTICAL METHODS

Enriched H-3 analysis was performed using ARS-040, "Tritium Assay in Water Samples Using Electrolytic
Enrichment".

H-3 screening analysis was performed using ARS-054, " Tritium in Water (EPA 906.0)".

ANALYTICAL RESULTS

ARS1-B18-00376: LCS/LCSD recoveries are below the required 80-120% range. After technical review, data is
being reported and qualified with a "Q".

RPD is elevated therefore data is qualified with a "*".

ARS Aleut Analytical Laboratory Management'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 client specific requirements, both technically and for completeness, other than the conditions
detailed above or in the sample data package narrative. Release, by submission through email, the data contained in
this electronic image and the computer-readable EDD (as applicable), has been authorized by the laboratory
Manager/Technical Director or the Manager's designee."

% <> Laboratory Management, ARS Aleut Analytical l—/‘_ I3 (&

Sigﬁature  Title Date

7of 77



ARS Aleut Analytical

Notes (Case Narrative):

General Comments:

1.0)
2.0)

3.0)

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

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).

All NIOSH method results are reported without blank corrections applied.

Radiochemistry Comments:

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

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

3.0) 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 equilibrium 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.

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

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

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

7.0) 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).

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

9.0) 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 SRWO01,
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 ACW03 VBS); Lead 210
(HASL 300 Pb-01-RC, Eichrom OTW01); Polonium 210 (HASL 300 Po-01-RC, HASL 300 Po-02-RC); Technetium-99 (Eichrom
TCWO2, Eichrom TCS01M).

Definitions:

CRDL Contract Required Detection Limit

CSsuU Combined Standard Uncertainty

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

DO Duplicate Original

DUP 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

MCL Maximum Contaminant Level

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 vaiue 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 laboratory

Holding time exceeded

Exceeds MCL

Reporting Limit is higher than MCL; Target cannot be detected

ARS-059-010
Revision: 10.1
Revision Date: 4-3-18

Page 10of 3 80of 77
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2609 North River Road ¢ Port Allen, Louisiana 70767
1 (800) 401-4277  FAX (225) 381-2996

ARS Aleut Analytical
ARS Sample Delivery Group: ARS1-18-00402 Req t or PO Numb 2018-1615-ARS
Client Sample ID: CAWA-18-34 ARS Sample ID: ARS1-18-00402-001
Sample Collection Date: 02/06/18 Date Received: 02/12/18
Sample Matrix: Aqueous Report Date: 04/13/18
Percent Solids: N/A
Radiochemistry
Analysis Analysis . ; : Analysis Analysis 'Analysis‘ 'Trécer/Chem '
Description Results CSU+/-1s . MDC DLC CRDL - Qual Units Method Date/Time ° Technici Rec ry
Enriched H-3 7.472 1.552 3.230. 1.571 3.221 Q* pCi/L ARS-040/ 104/12/18 19:32. MMORGAN N/A

Notes: ARS Aleut Analytical, LLC assumes no liability for the use or interpretation of any analytical resuits provided other than the cost of the analysis itself. Reproduction of this report in
less than full requires the written consent of the client.

LELAP Certificate# 01949

Page 2 of 3
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Analytical Batch | ARS1-B18-00376

T sb6 'ARS1-18-00402
! AnaIySIs Low LeveI Tr|t|um by Electrolytlc Enrlchment

ARS Aleut Anaiytical : Analysns Test Methodk ‘V ; N ARS -040/
; Analy5|s Code LSC-LLH3-AQ
QC Results per Analytical Batch  Report U,'“ts  pi/L

Acceptable QC Performance Ranges

Performance Items and Ranges

QC Sample Type

Laboratory Control Sample - Recovery (%ﬁ 4 4 > 80 - ' < 120' ’
Matrix Spike Recovery (%): ~ >60 - <140
' R Replicate Error Ratio (RER) L <1t
Duplicate ' h Duphcate Error Ratio (DER) k ‘ <3 -
‘ Relatlve Percent leference (RPD %) k - - - < 25 a

Analysis : Analysis !
Lavboratory Control Sample Mpate.  0svsomia  GRNES MMORGAN

Analvsls Batch Sample 10 i Analyte Results CSU (ls) Expected Vailue LCS Rec (°/o)

ARS1-B18-00376-02 LCSD ENRICHED H- 3 j

25.060

o e R _ _ Date P "
Results LCS CSULCS (1s) | Results LCSD CSU LCSD (

Dupllcate RER/ DER/ RPD . Analysis

Analysfs ‘ '
04/11/18 09:14 ’ ‘ Technioian : o khfIM’ORGA‘N

Analyte

ENRICHED H-3 1653 2737 25060 3.988 1268 1762 41.0

4 ' Analysis ! . . Analysis : ‘ ‘ ‘
) MethOd Blank ) N . Date ,04/11/%8 14',?7 . Technician _ WMMORFANU

Analysts Batch Sample ID

Analyte Results CSU (1s)

ARSl-BlS-00376-03 ' MBL ENRICHED H 3 -1.480 0.884 2,981 U

Notes: ARS Aleut Analytical, LLC 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 3 of 3 11 of 77
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Liquid Scintillation Count Log

Date Time ARS Sample LD. F]::::ll;n Liquid Scintillation File | Technician| Notes
Number Number Initials | Identifier
Number

3/26/2018 11:00 B18-00370 4 2113 MM
3/26/2018 11:00 B18.00370 5 2113 MM
3/26/2018 11.00 B1800370 6 2113 MM
3/26/2018 11:00 B1800370 8 2113 MM
3/26/2018 11:00 B1800370 9 2113 MM
3/26/2018 11:00 B18.00370 10 2113 MM
3/27/2018 15:00 SNC163 QA QA MM
3/27/2018 15:00 Background N/A N/A MM
3/27/2018 15:00 B18-00683 4 650 MM
3/21/2018 15:00 B18-00683 5 650 MM
3/28/2018 14:30 SNC163 QA QA MM
3/28/2018 16:00 Background N/A N/A MM
3/28/2018 16:00 B18-00305 1 951 MM
3/28/2018 16:00 B18.00305 2 951 MM
3/28/2018 16:00 B18.00305 3 951 MM
3/28/2018 16:00 B18.00305 4 951 MM
3/28/2018 16:00 B18-00305 5 951 MM
3/28/2018 16:00 B18.00305 6 951 MM
3/29/2018 8:19 SNC163 QA QA BJS
4/4/2018 15:30 SNC163 QA QA MM
4/4/2018 16:00 Background NA NA MM
4/4/2018 16:00 B18.00372 1 1854 MM
4/4/2018 16:00 B18.00372 2 1854 MM
4/4/2018 16:00 B18-00372 3 1854 MM
4/4/2018 16:00 B18.00372 4 1854 MM
4/4/2018 16:00 B1800372 5 1854 MM
4/4/2018 16:00 B18-00372 6 1854 MM
4/4/2018 16:00 B1800372 1 1854 MM
4/4/2018 16:00 B18-00372 8 1854 MM
4/4/2018 16:00 B1800372 9 1854 MM
4/4/2018 16:00 B18-00372 10 1854 MM
4/6/2018 16:49 SNC163 QA QA BJS
4/9/2018 10:00 SNC163 QA QA MM
4/9/2018 10:00 B18.00763 4 1135 MM
4/9/2018 10:00 B1800763 5. 1135 MM, L
4/9/2018 10:00 B18.00763 6 1135 MM
4/9/2018 10:00 B1800763 7 1135 MM
4/9/2018 10:00 B1800763 8 1135 MM
4/9/2018 10:00 B18.00763 9 1135 MM
4/9/2018 10:00 B18-00763 10 1135 MM
4/9/2018 10:00 B18.00763 11 1135 MM
4/9/2018 10:00 B1800763 12 1135 MM
4/9/2018 10:00 B18.00763 13 1135 MM
4/10/2018 13:00 SNC163 QA QA MM
4/10/2018 14:00 Background N/A N/A MM
4/10/2018 14:00 B1800376 1 1319 MM
4/10/2018 14:00 B1800376 2 1319 MM
4/10/2018 14:00 B1800376 3 1319 MM
4/10/2018 14:00 B18-.00376 4 1319 MM
4/10/2018 14:00 B18-00376 5 1319 MM
4/10/2018 14:00 B1800376 6 1319 MM

CE-19

R1.0 Printed on:

10/11/2017 4/1372018712:35 PM



Liquid Scintillation Count Log

. ARS Sample LD, | BM® | 1:0uid Scintillation File |Technician| Notes
Date Time Fraction ope .
Number Number Initials | Identifier
Number
4/10/2018 14:00 B18-00376 7 1319 MM
4/10/2018 14:00 B18-00376 8 1319 MM
4/10/2018 14:00 B1800376 9 1319 MM
4/10/2018 14:00 B18-00376 10 1319 MM
4/10/2018 14:00 B18-00376 11 1319 MM
CE-19
R1.0 Printed on:

10/11/2017 4/1320018712:35 PM
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Low Level Tritium pH Checks

SDG# Fraction pH Date Analyst
S 1-1H- 00398 oo & 2-13-14 MM
007 g 2-13-19 | N
H03 g 2-13-1g | W
<4 004 ’ 2-13-1g [ WAL
A5 |- 18- 00402 | gol § 13| M
ARSI -18 00403 | 00| g 2-12-18 | [
L 002 g 243418 | KA
ARS |- 18-0040Y | po) g 13719 | A
ARS]-19~00415 1003 8 7- -1l WLV
\
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N
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477\(9
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\

ARS-040-001.r0_06072013



Liquid Scintillation Count Log

Date Time ARS Sample LD. Ff:::ll;n Liquid Scintillation File |Technician| Notes
Number Number Initials | Identifier
Number

2/2/2018 13:45 B17-02662 7 2006 MM
2/2/2018 13:45 B17-02662 8 2006 MM
2/2/2018 13:45 B17-02662 9 2006 MM
2/2/2018 13:45 B17.02662 10 2006 MM
2/2/2018 13:45 B17.02662 11 2006 MM
2/2/2018 13:45 B17.02662 12 2006 MM
2/2/2018 13:45 B17-02662 13 2006 MM
2/2/2018 13:45 B17-02662 3 2006 MM
2/5/2018 14:45 SNC163 QA DA MM
2/5/2018 14:45 Background N/A N/A MM
2/5/2018 14:45 B17-02742 1 1828 MM
2/5/2018 14:45 B17:02742 2 1828 MM
2/5/2018 14:45 B17.02742 3 1828 MM
2/5/2018 14:45 B17.02742 4 1828 MM
2/5/2018 14:45 B17.02742 5 1828 MM
2/5/2018 14:45 B17.02742 6 1828 MM
1/5/2018 14:45 B17.02742 7 1828 MM
2/5/2018 14:45 B17.02742 8 1828 MM
2/5/2018 14:45 B17.02742 9 1828 MM
2/5/2018 14:45 B17.02742 10 1828 MM
2/8/2018 16:00 SNC163 QA QA MM
2/8/2018 16:00 Background N/A N/A MM
2/8/2018 16:00 B17.02743 1 1056 MM
2/8/2018 16:00 B17.02743 2 1056 MM
2/8/2018 16:00 B17.02743 3 1056 MM
2/8/2018 16:00 B17.02743 4 1056 MM
2/8/2018 16:00 B17.02743 5 1056 MM
1/8/2018 16:00 B17.02743 6 1056 MM
2/12/2018 17:00 SNC163 QA QA MM
2/12/2018 17:00 Background N/A N/A MM
2/12/2018 17:00 B17.02877 1 1105 MM
2/12/2018 17:00 B17.02877 2 1105 MM
2/12/2018 17:00 B17.02877 3 1105 MM
2/12/2018 17:00 B17.02877 4 1105 MM
2/12/20i8 17:60 B17.02877 5 1105 MM
2/12/2018 17:00 B17.02877 6 1105 MM
2/12/2018 17:00 B17.02877 7 1105 MM
2/14/2018 15:30 SNC163 QA 0A MM
2/14/2018 15:30 Background N/A 1812 MM
2/14/2018 15:30 B18.00121 1 1812 MM
2/14/2018 15:30 B18.00121 2 1812 MM
2/14/2018 15:30 B18.00121 3 1812 MM
2/14/2018 15:30 B18.00121 4 1812 MM
2/14/2018 15:30 B18.00121 5 1812 MM
2/14/2018 15:30 B1800121 6 1812 MM
2/14/2018 15:30 B18.00121 7 1812 MM
2/16/2018 12:30 SNC163 QA QA MM
2/16/2018 12:30 Background N/A 1735 MM
1/16/2018 1230 | B18.00339 9 1735 MM
2/16/1018 1230 B1800339 0 | 1735 MM

CE-19

R1.0 Printed on:

10/11/2017 2/2073018%.08 AM



Beta Liquid Scintillation Counter Log Book

Date Time ARS Sample 1.D. Batch Liquid Technician
Number Number | Scintillation File Initials
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Printed: 4/28/2017 4:35 PM

RS

INTERNATIDRAL

QUALITY CONTRQL PROGRAN

AMBRICAN RADIATION. SERNICES,
RADIGACTING REFERENCE, SOLUTIONS,

ANNUAL ACTIVITY VERIFICATION

VERIFICATION DATE
STANDARD REFERENCE #|

42712017 0: 0

Half Life, Years

date counted

Hali Life, Days

Principal Radionuciide
A ENTER—> [ T2%E01]  OR->
1.232E+01 4.4999E+03
Hadionuclidel___m:l Dilution Reference Date|  4/27/2017 0:00}
Dilution Activity 2.59{pCi per gram ===> dpm/g 5.75
Verif. Date Decay Corrected 2.59|pCi per gram ===> dpm/g 5.756

Minimum of 3 Requirad.

o Trial i o Sample coums c&hnt Time (min)}  Detector | |
8 o SRR i
S 0324 V2 , 17 76 1 , . X B
_§-0324 V3 18.32 1 LSC 0.3033 9.00 5.071 6.06 2.73
S-0324-V4 17.74 1 LSC 0.3041 9.00 5.019 5.73 2.58
S-0324-V5 18.62 1 LSC 0.3036 9.00 5.008 6.33 2.85
Average 5.98 2.69
Two Sigma Uncertainty 0.54 0.24
10% Max PASS Standard Deviation percent of known concentration 4.77% 4.77%
Target Activity 5.75 2.59
5% Max PASS % Diff 3.93% 3.93%

Verification Expiration Date:|

April 27, 2018 |

Prepared & Counted By Date: 4/27/2017 0:00
Verified & Approved By ¢ Date: ¥- 9%~ 1)
QC Approval M % Date: Q¥4 -2¢P~/ 7
0324 IR AR AE R
H=-3 Verified 4/28/17

SL Expires 4/28/18

Manufacturer | NIST SRM 4927F

Sol Matrix | H20
Ref No | NIST SRM 4927F
Tech | Unknown
Parent ID | S-0316

ARS

NI ENAT WAL

RADIOACTIVE STANDARDS -- BATON ROUGE LABORATORY

Q:\QAC\QA Assistant Folder01 Documenting(sharedocs)\01 Documentation\01 Standards\Standard Verification Calcutation{without

plating recovery)
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Printed: 4/28/2017 4:30 PM
Page 1 of 1

ARS international

Baton Rouge Laboratory STD ID: S-0324

Add / Edit Secondary Standards

Parent Standard Data

Planning Comments
Target Apr;/g ’(‘on dit. date)
‘ Target Final v;:h: mL
Appx mass g’tVﬂFPaunt Sol'n
App; v;l mi of l;nnn; S:;l'n

Expected Addition for Analysis g

Secondary Solution #

Dilution Date (New Ref Date}

Ampoule, Empty (g)

Ampoule/Salution Gross (g)

Net Wt Removed (@)

Transfer Container, empty (g) .

Container Plus Solution{g)

Net Wt Transferred (g)

DPM Xferred DnB4/27/2017 0:00

Dtlusnt/matrix

Diluent Density Cont, empty {g)

Test Mass of 5 m! of Dlluent (@)

Diluent Density Test - (g/mL)

Dilutien Empty Container ’ﬁ;ss [("}]

‘ ‘D;lu;l‘a’n’ yl;ullkcyont" [*] ’(ilk ;éa:;r;d)
Ditution Final Vol;;ne mi (if meenur;;!)
Fina! Dilution De;sltv (gfmL)

Final Dilution Measured Mass g
Comments

Finai Dilution dpm/q

Final Dii New Ref Date/Time

| 5.24724495904709.

Standards Preparation / Dilution

Create H-3 LCS standard Parent Solution Reference #
6 : Parant Solution #
2000.00 parent Princpel Radionuclide

i 5.i377§99181‘2031 o Parent Reference Date

Parent Certified Act

5 Parent Cert Act Uncert 1 Sigma

Parent Sp. Grevity G/ML

5-0324 ‘: Parent Suppller

04/27/2017 0:00 parent Date Recvd
Parent Received By
Parent Cert Exp Date

Parent Matrix

17.2688 c-rﬁn.u d;;m/g At Ref Date
22.2799 Certified dp;n/g on M/z;/zo17 0:60
5‘0111 : Pparent Comments
: ‘111‘4’80‘."6;21‘3‘145669 Parent Tech
DI Water Is primary -
1E-05 Is kLcs e
is +TBCEF
1s Calib
415.17
2411. 11
2000
’ Qissfsi
: 1,9'95.\9'4‘ -
5;7‘5‘193”7441“7602:1' e

04727/2017 03007
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2609 North River Road e Port Allen, Louisiana 70767
1 (800) 401-4277 e Fax (225) 381-2996

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory

Folder Duplicate



INTERNATIONAL

Report Compilation Checklist

ARS SDG: 18-00402 Client Name: LANL

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?

Y%s No NA

: Include subcontracto
3) Case Narrative Complete and Accurate (see ARS-OSQ)?W

s No NA

Note: Ensure original Subcontrac
4) Form 1s Present for all Samples and Tests? .. < included if applicable.

Y%s No NA

5) Client Specific Components are Present and Complete?

¥s No NA

LEVEL 2 COMPONENTS

1st Reviewer

Include subcontrac EOI’

6) Batch Quality Control Report is Present and Accurate?

Yés No. N/A

QC reports if applicable
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?

Yé&s No N/A

10) Calibrations are Present?

Yés No N/A

11) Backgrounds are Present?

Yes No N/A

12) Spectrum Analysis is Present?

Yes 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?

Xfs  No NA

18) Instrument Raw Data Present and Complete?

s No NA

19) Calibration Certificates Present?

Yes No NA

20) Copies of Log Book Pages Present?

s No NA

21) Sample Receiving Documentation Present?

g No NA

22) LIMS Reports Present?

¥fs No NA

23) Applicable Correspondence Present?

s No NA

24) Other: Yes No NA
) &\g , MY ;/»ég. H-13 %
Report Generator Signature Date Management Review Signature Date
ARS-059-008
Revision: 1

Revision Date: 092214

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

INTERNATIONAL

Technical Review Checklist

ARS SDG ARS1-17-00402

Sample Matrix: AQ Aliquot (Circle One): Dry As RQéived Filtered  Other:
Required QC Samples (Mark all that apply): Blank LCS LCSD SampleDup MS MSD
ARS A. Batch iD(s): Batch A: B17-00339 Batch B: N/A Batch C: N/A
Test Method(s): LSC-LLH3/SC-AQ N/A N/A

A. RADIOCHEMICAL PREPARATION REVIEW

- . Chemist Review Verifier Review
1) 100% of Manual Transcriptions Verified? Qe No NA @ No NA
2) 100% of Manual Calculations Verified? Yes  No @ Yes  No @ﬁ
3) Blank Composition/Configuration Matches Calibration? Yes  No @ Yes  No g
4) Deviations from procedure are documented and verified? Yes  No @ Yes  No @3
5) Appropriate Cocktail Selected? (_@1 No NA | Y&y No NA

6) Sample Prep Anomaly? %

L] Yes (See Tech Notes)

NCR # (If |n|t|ated)

Wediaro M, g L1518

D NI AH— o3¢

Chemist Signature Date Verifier Rew\w Signature \ Date
B. ANALYSIS REVIEW
‘ _Analyst Review QA Officer Review
1) Calibrations Valid and Current‘> @s} No N/A §&y No NA
2) Backgrounds Valid and Current? No NA | Y& No NA
3) Source Checks Completed and Acceptable? /('\ No N/A 'Yes No N/A
| WA i S |4
QA Officer Signature \‘) Date

Analyst Review

Technicial Review

Antalyst Signature Date

Technicial Reviewer Sibnature

4) Background Checks Complete and Acceptable? &s/ No N/A Yes r\}A
5) 100% of Manually Entered Parameters Verified Accurate? 695) No N/A Yes  No [IVA
6) Appropriate QC samples initiated at required frequency? @ No N/A Yes  No /A
6) Test/Sample Specific Parameters (See ARS-059 for details)
Analysis Parameters Checked and Correct @
2) and Peak Shapes are Acceptable? Y No  N/A Yes  No  MNA
b) Spectra show no Evidence of Interferences? @ No N/A Yes No W/A
|c) Sample Quench for All Samples wnthm Range of Quench Curve? (Ye§ No N/A Yes  No '\»A j(')
7) Analysis Anomaly? @/o L] Yes (See Comments)  NCR # (If initiated):
WV olien. MNeago~ 2-3 (@ v A
. J Date

ARS-059

Page 1 of 2

68 of 77
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A RS Batch A: B17-00339
71 LSC

INTERNATIONAL Technical Review Checklist

C. BATCH QC VALIDATION

Proj. Mgr. Review QA Officer Review

1) Activity + 3xCSU a Negative Number? Yes No NA Yes No NA
2) RDL Criteria are Met? Yes No NA Yes No NA
3) Method Blank Criterion Met? Yes No NA Yes No NA
4) LCS/LCD Criteria Met? Yes No NA Yes No NfA
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Yes No NA Yes No NA
6) MS/MSD Criteria Met? Yes No NIA Yes No N
7) Batch QC Anomaly? Z No [] Yes (See Tech Notes) NCR # (If initiated):

ot Wb~

Project Manager Signature Date QA Officer Signature Date
GENERAL COMMENTS
ARS-059 Page 2 of 2
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ARS
C{r Technical Review Checklist
Y R |

NTERNATIONAL

ARS SDG ARS1-18-00402

Sample Matrix: AQ Aliquot (Circle One): Dry As RQéived Filtered  Other:
Required QC Samples (Mark all that apply): Bla‘k LQé LQéD SampleDup MS MSD
ARS A. Batch ID(s): Batch A: B18-00376 Batch B: N/A Batch C: N/A
Test Method(s): LSC-LLH3-AQ N/A N/A

A. RADIOCHEMICAL PREPARATION REVIEW

- = - . - — Chemist Review Verifier Review
1) 100% of Manual Transcrlptlons Verlfled’P (e No N B No NA
2) 100% of Manual Calculations Verified? Yes  No ﬁ@ Yes  No @)
3) Blank Composition/Configuration Matches Calibration? @9 No N/A &> No NA
4) Deviations from procedure are documented and verified? Yes  No 6@ Yes  No @
5) Appropriate Cocktail Selected? @) No N/A Nad No NA

6) Sample Prep Anomaly? B/No ] Yes (See Tech Notes) NCR # (If initiated):
N

Vbl 5o 4-10-18 =\ > -\l

CRhemist Signature \.- ﬂ Date Verifier Revie‘{ Signatur Date

B ANALYSIS REVIEW

. - - Analyst Review QA Officer Review
1) Callbratlons Valid and Current? T | /((99 No N/A @3 No N/A
2) Backgrounds Valid and Current? Z@s No N/A @ No N/A
3) Source Checks Completed and Acceptable? @ e NA
— X?b&:\\ b«\%ﬂ
QA Officer §\gnature Dateo
‘ . ‘ - - _. A Analyst Review Technicial Review
4) Background Checks Complete and Acceptable? @ No N/A @ No N/A
5) 100% of Manually Entered Parameters Verified Accurate? z\(y) No N/A @ No N/A
6) Appropriate QC samples initiated at required frequency? Jes) No NIA Yes, No NA
6) Test/Sample Specific Parameters (See ARS-059 for details)
[ e Parameters Crecea snd o ) no e
b) Spectra show no Evidence of Interferences? @ No N/A @ No N/A
¢) Sample Quench for All Samples within Range of Quench Curve? @ No N/A @ No N/A

7) Analysis Anomaly? IZ/NO 1 Yes (See Comments)  NCR # (If initiated):

WWWMMM H-/3-18 T2\ — \31X

Ahalyst Slgnature J Date Technicial Reviewer Signature\) Date

\

ARS-059 Page 1 of 2
70 of 77



INTERNATIONAL Technical Review Checklist

C. BATCH QC VALIDATION

y . o Batch A: B18-00376
A LSC

Proj. Mgr. Review QA Officer Review
1) Activity + 3xCSU a Negative Number? Yes N NA Yes /&Q N/A
2) RDL Criteria are Met? Y& No N/ No N/A
3) Method Blank Criterion Met? /%s No N/A No N/A
4) LCS/LCD Criteria Met? Yes Db NA Yes @‘ N/A
§) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Yes Mo NA Yes l@ N/A
6) MS/MSD Criteria Met? L Yes No NK [ Yes N &
LA T EALOC o
7) Batch QC Anomaly? L] No B/Yes (See Tech Notes) NCR # (If initiated):
AU e 2o Y=)5-1%~
Project Manager Signature " Date QA Officer Signature Date
GENERAL COMMENTS
ARS-059 Page 2 of 2
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ARS FILE TRACKING SHEET
SDG: ARS1-18-00402

Task Date / Time Initials
Date & Time Samples Received 2/12/18 08:00 NC
ICOC Initiated/Storage Location: K6 2/12/18 10:04 MQ

Technical Checks Performed W

Report Written / EDD Generatedﬁl'!&/l& /lé&_gl _ﬂ‘ 412 4;’ 11433 w/

—% Vo A
Report / EDD Reviewed for accuracy and completeness 4-130€ Usys | 290 Lo

Quality Assurance Checks Performed on Report \[-23 ¢ //

Management Checks Performed on Report T4 7@

Preliminary Report Scan

Moo e

Report E-mailed/Faxed

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

Report Reviewed and Imaged

SPECIAL REQUIREMENTS

Z
e

Requirement Yes

3 Hour Rush

24 Hour Rush . I

48 Hour Rush

3 Day Rush |

5 Day Rush

10 Day Rush l

NN NN

Standard Oil/Gas Client (5 Day) |

Standard Turnaround / |

NOTES

ARS-062-005 Page 1 of 1
Revision: 8
Revision Date: 010516 750f 77




COMPANY LAME LANL - soe:._ A¥S [+/8 W92

I2xternal and internal Surveys

 "$1 Ko Oino if et et Vl3 269. }0‘ __ Serial No.: PR 256427 cepme= 3/13/18

e E Rate Meter: -
‘Yas o i
— i Count Rate pel o Calibration Due
ves  #Tno | Meter: Mz 1 54 D‘ ___ SerialNo.: R 121649 oo 3/9/18
~ves INo i
: rig s i A T Max Exposure Fale on
e 50t / s_ N oi_g N/A E Background Exposure Rate Shipping Centairsrs Extemals 4/0
Air Bil! "Vas P 8 R/ lo (Plus Bkgd pR/hr
it o -
COC PRESENT ¥/ i SAMILES
N ™ Max. Removable Count Rate on
coc /'”S [’ tNo i Shipping Centairs s Extemals ?0
SAMPLE CON" siniE 2{’&‘,‘» [Background Count Rate (cpom) 0 {Plus Bkgd) cpm
Bl Max. Removable Count Rate on
, L— No Shipping Contairers Internals 74
-/( s [Ino (Plus Bkgd) cpm

ves jl\!or L Ina

Acceptance Limits

[<500% % <1007z
v » weighto) Ve  PR/AY cpm
[oee VO | TIp

Surveyors'
Name:

K\% Dz < Tine Surveyed: Z //7/ ’/? 4 X’ID o
g

[

S:\Procer -z« Centre'i:diControlled Forms\ARS-062 Sample Receip n¢  :ian Form Page 1of ___
76 of 77




American Radiation COC/Lab Request #:
Chain of Custody/Analysis Request 2018 OTARS

Baton Rouge LA Page 1 of 1

Client Contact: Lab Agreement #: AM Site Name: Los Alamos National Laboratory

Project Number:
Analysis Turnaround Time:

24 Hour - [ other- x] kﬁ . L— /\,/J
7 Days - D

14 Days - (M|
21 Days - (M|

Rad Screening Info:

i ab Reporting Limit Type:

o«
£ f
28 Days - (M| j: V l}t a/
. Sample | Sample Sample | §
Field Sample ID Date Time Matrix | =
CAWA-18-34 02/06/2018 |  12:20 w 1

Special Instructl

Relmqwgéd’b/ ///f =i Pw /#mi/ « ] // 1 D}teMers(‘ ) |Received by)z?//f% Print Name: ,37;" (,,Z,/ (| Daterrime: 772

Relin rlnt Name Date)‘T i Received by:
Relinquished by: Print Name: Date/Time:

Print Name: Date/Time:

Received by: Print Name: Date/Tifdeof 77






