The order of this data package is as

follows:

1. Chain-of-Custody/Lab Request

2. Copies of COCs
3. Validation Report

4. Laboratory analysis

Comments:



American Radiation

Baton Rouge LA

Chain of Custody/Analysis Request

COC/Lab Reguest #:
2018-2173

Page 1 of 1

Client Contfact:

Lab Agreement #:

Site Name: Los Alamos National Laboratory

Project Number: ADEP

Analysis Turnaround Time:

24 Hour -
7 Days -

14 Days -
21 Days -
28 Days -

[ other-
O

0
O
[

d

Field Sample ID

Sample
BDate

Sample
Time

Sample
Matrix

Rad Screening Info:

,/_35—4&/""""

Lab Reporting Limit Type:
Method Detection Limit

CAWA-18-151437

Mar 92018

11:18

W

CAWA-18-151439

Mar 92018

12:00

W

- |~ | WSP-LL-H-3

Special IW

Relinquis heW / ;’/ﬁ’%{ﬂ; ﬁ ﬁ g - p%% 2, g Received by: Print Name: DatefTime:
RE""Q}/J)&@ /\VW Print Name: Date!'{irne: IReceived by: Print Name: Date/Time:
Rellnqurshed by: Print Name: DatelTime: Received by: Print Name: DatefTime:




COC/Lab Request #:

LANL SMO j-z7
H H 2018-2132
Chain of Custody/Analysis Request
Los Alamos NM Page 1 of 1
Client Contact: Lab Agreement #; Site Name: Los Alamos National Laboratory
Project Number: ® Rad Screening Info:
Analysis Turnaround Time: g <
24 Hour - 0 other- % 5 8 :
7 Days - O P g é
-4 X - X
“oays- 3 § % o % o ~8~ g Lab Reporting Limit Type:
21pays-  [] AN EIR I B [ Method Detection Limit
28 Days - O IR =2 % ﬁ sl é e %
(2185|860 [3]|z|2|
. Sample | Sample | Sample QS| S515(515151515(a]a
Field Sample ID Date Time Matrix |2 | 2| 2|2 EHEIEAEAE: UB) g
CAWA-18-151436 Mar 92018 11:18 w 1 1 1
CAWA-18-151437 Mar 92018 1{1:18 w 112 1 111 111
CAWA-18-151440 Mar 820181 11:18 W 212
CAWA-18-151441 Mar 92018 11:18 W
Special Instructions: -

L L, . - R i i < > | W) ]
Relinquished by; //- Print Name; /@nﬁr &/M Date/Time: -’ JBs iwwww&mWf LX]/\.G/\ QédggDateﬂr?rﬁ/ ,% 1%
Reiinquished’f;; Print Name: Date/Time: Received by: Print Name: Datef¥ime:
Relinquished by: Print Name: Date/Time: ‘Received by: Print Name: Date/Time:




LANL SMO

Los Alamos NM

[A-77F Chain of Custody/Analysis Request

COC/Lab Request #:
218-2133

Page 1 of 1

Client Contact: Lab Agreement #: Site Name: Los Alamos National Laboratory
Project Number: o Rad Screening Info:
Analysis Turnaround Time: g
o <
24Mour- [] Other- Ix § g
7 Days - R < @ § _ o
#4Days- [] ;é % - % o —g 9 i_ab Reporting Limitf Type:
21Days- [ aloi8lelzldl=|Z] |5 Method Detection Limit
28 Days - e|8|R|[Z2|S1518|%|2ielz
> U A EI IR A A AR
. Sample | Sample | Sample {21 SIS GIGIEIGIS IG5 S
Field Sample ID Date Time Matrix |2 ]2 |=|=|=]=j=s1=|=|=2]=
CAWA-18-151438 Mar 92018 12:00 W 1 1 1
CAWA-18-151439 Mar 92018| 12:00 w 1 2 1 111 111
CAWA-18-151442 Mar 92048 12:00 w
Special Instructions:
. 2 b 3
3 N " & ~ o T =
Relinquished by: Ta,.,,a‘_’)/cwéﬁf}’ . |Print Name: Tomam\fa\r\o\@’\jl 5 |DatefTime: ﬁg;; g Wm&wﬁ?g%‘!% e sts] DatelT ime:'j ! !l (2 2
Relinquished by: Print Name: DatefTime: Received by: Print Name: Date/Time:
Relinquished by: Print Name: Date/Time: Received by: Print Name: Date/Time:
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égﬁ,bpling.Plan ID/Name: l'l(aq:'.ll R-27%: (R.22
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COC: olg ~ R[22

ald Team Mamber statamant ..

Chemical preservation exceeds limits given 40 CFR 136, Table il - Requtred Containers, Preservation

apd Holding Times (footnote 3). If YES - Do not ship.

e

N TA-1 and adjacent hilisides, TA-21, Acid Canyon, .
~Aloha detectable AND  Alpha = 160,000 AT yp, ¢ at TA-50, Area G at TA-54, TA-48, or TA-49 L
Alpha = 125 AND  Alpha = 1,250,000 AT other locatlons WA
“Heta = 1,500 AND Beta = 15,000,000 AT any location -t
- e sample Alpha = 16,000,000 dpm*g/100cm? or Beta = 160,000,000 dpm*g/100cm?, -

'YES - Do not ship. p
) . S L)
-Gy the external surface of the sample container, alpha activity = 24 dpm/em?, beta activity = 240 dpm/cm?, of -
§‘ iface activity = 0.5 mR/hr. If YES - Do not ship.

] atic
1 RFor analyticalmeasurements-of radioactive isotopesare available?
v Sample Activity (pCi/g). ‘Shipment Activity!(pt
A¥m-241 = 27 pCifg AND Am-241 = 270,000 pCi Total
iCs-137 = 270 pClig AND  Cs-137 = 270,000 pCi Total
“¥iRu-238 = 27 pCifg AND Pu-238 = 270,000 pCi Total
-pu-239/740 = 27 pCifg AND  Pu-239/240 = 270,000 pCi Total g e
"Pim-228 = 27 pCilg AND  Th-228 = 270,000 pCi Total T
~2-J-234 =270 pCifg AND  U-234 = 1,600,000,000 pCi Total . .
p11J-238 =270 pCilg AND  U-238 = unlimited -
5443 = 27,000,000 pCilg AND  H-3 = 27,000,000,000 pCl Totai

”ﬁé"ﬁ’l-zdfl, Pu-238, Pu-229/240, or Th 228 = 27,000,000 pCi; or Cs-137 = 270,000,000 pCi or U-234 = 160,000,000

~pCl or H-3 = 1 Ci. if YES - Do not ship.

Sl

“Fhe sampie.
Wisterial, Excepted Package - Lir

 Bigzard classlfication-analysis

;gﬁiﬁ packing group, based on the shipper’'s knowledge of the sample:

[4

Y . .
These samples do not meet the criterla for classification in any hazard class according to regulation OSHA 29 CFR 1910.1200. The 3%+
sﬁ’?nple{s) contained in this shipment have been assigned a tentative proper DOT shipping name, hazard class, identification numben{ |

iHazard Assessment Completed Date/Tima Hazard Assessment Reviewed_

v

Date/Time

“{Brinted Name) TowwyeNande WS | 3-9-1F . (Printed Namefcy O (AL WO b
vgg,%weﬂi [340 (Sgnaturet] g6

“ER-50P-10094, R1, Attachrian,

-8 -
L0 -

i.. :
1



s . snipping Classification Determination Checklist Page2of2 - - 4
g;}mp!ing.Plan IDIName: 494 mﬁ“]:} coc: 20y~ 3

Chemrcal preservation exceeds Iimits given 40 CFR 136, Table I| - Required Containers, Preservation Techniques
and Holdmg Times {footnote 3). If YES « Do not ship.

N TA-1 and adjacent hillsides, TA-21, Acld Canyon, o ‘
-Alpha detectable AND  Alpha = 160,000 AT yna ¢ at TA50, Area G at TA-54, TA-48, or TA-49 >
Alpha = 125 AND  Alpha = 1,250,000 AT other locations |
Be,ta = 1,500 AND Beta = 15,000,000 AT any location - g

e sample Alpha = 16,000,000 dpm#*g/100cm? or Beta = 160,000,000 dpm*g/100cm?. T = !"
*'YES - Do not ship. TR B ot ¥
*-GJ -the external surface of the sample container, alpha activity = 24 dpm/cm?, beta activity = 240 dpm/cmZ, or - A R L

é rface actlwty = 0.5 mR/hr. If YES « Do not ship.

Am-241 = 27_0,000 pCi Total

‘f\m 241 = 27 pCI/g AND
i;wggs-lﬂ = 270 pCifg AND Cs-137 = 270,000 pCi Total
“¥Pu-238 = 27 pCifg AND  Pu-238 2 270,000 pCi Total
-£5pu.239/240 = 27 peilg AND  Pu-239/240 = 270,000 pCi Total :
ﬁ‘rh 228 = 27 pCifg AND Th-228 = 270,000 pCi Tota :
~--cu 234 = 270 pCifg AND U234 > 1,600,000,000 pCi Total

mU -238 2270 pCi/g AND U-238 = unlimited
S3H-3 = 27,000,000 pClig AND  H-3 = 27,000,000,000 pCi Total

”Am-241 Fu-238, PU-239/240, or Th 228 = 27,000,000 pCi; or Cs-137 = 270,000,000 pCi or U-234 = 160,000,000
-=p.Cl or H~3 = 1 Ci. If YES - Do not ship,

’Fsi
’T‘ gse samp[es do not meet the criteria for classification in any hazard class according to regulation OSHA 29 CFR 1910,1200, The ~2s~i
s&mple(s) contained in this shipment have been assigned a tentative proper DOT shipping name, hazard class, identification number;, ;

aﬁd packing group, based on the shipper's knowledge of the sample:

%azard Assessment Completed Date/Time Hazard Assessment Reviewed Date/T ime
“rinted Name) TanyoNande-is | 3-9-(4 {Printed Na e‘fD b Wbb})‘- o-1-1%
f%sgnature) oo, VEA,%W 7 | ZL]O (Slgnatur neoeved] (2o i
F ¥ “ER-5QP-10094, Rl, Attach:?istjﬁl,

: _; [

o,



Chain Of Custody No.

2018-2173

1. Distribution Of Samples In EDD.

DATA VALIDATION REPORT

Regular Field Equipment
SDG Analytical Method Samples Duplicates Trip Blanks Field Blanks Blanks
IARS1-18-00856 |Generic:Low_Level Tritium 2
7
£ g 2 t | g
) 3 nl o 8 X
ol | 2 8% S g J2 |8 g2 |5
ol Bl o | 8| XX 3 | |55 g g 8l c | 2
=l §| & o g a |3 g = 50| F B =| m| .8 o
cC| d| © © o c nl e ol o o = -
o o € "] 0l on 9 » 5 nl © Q5 @ nl n 5 % e g
] , o 5l & o XX |>g/i908 09 x x o @ % o
Analysis  [Prep Regular Field ol B35 S| 5l 5 BE BX|oE|l o€ S g o 5 2 &
: : = QT 2 S|« caologgdl Ba S8 8 a 8 & 3]
SDG Analytical Method Lot ID Lot ID Samples |Duplicates | =| iL| W = == <naoan|an Jn| o m 4 »l a 04
ARS1-18-00856 |Generic:Low_Level_Tritium ARS1-B18- [ARS1-B18- 2 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 CAWA-18-151437 IARS1-B18-00684-04 REG il 0 0 0
Generic:Low_Level_Tritium RAD ICAWA-18-151439 IARS1-B18-00684-05 REG 1 0 0 0
Generic:Low_Level_Tritium RAD LCS IARS1-B18-00684-01 LCS 0 0 1 0
Generic:Low_Level_Tritium RAD LCSD IARS1-B18-00684-02 LCSD 0 0 il 0
Generic:Low_Level_Tritium RAD MB IARS1-B18-00684-03 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
i=l i)
o e = = _g _g -
x>aoxy E Eo | =
a0 N o — | X o £
D203 & 65 b p
2988 & EEEEE g &8
LCS Lab Sample |LCSD Lab Analytical Method Parameter Name Lab Lot ID Analysis Sample Matrix |S |3l S S55895 ol &
ARS1-B18-00684-01  |ARS1-B18-00684-02  [Generic:Low_Level_Tritium [Tritium IARS1-B18-00684 [05-22-2018 W 77.00087.000[120.0080.000, 10 36

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.

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



13. Display Flagged Data.

DATA VALIDATION REPORT

[a) )
) ® 8 % E - 3 = @ 2
a s =1 = ] 2 2 B ol - ? 2 g 2« = ° 3
- € IS ~ T = — =l c O © =) 0 () c c 2 e} - c O
5 3 | | o8 8 o S 3 885 8c | &L 8 T o 2 2 @ 5 o & o 80| §
= n B o ‘§,¢, =S s, O 1S O 8E 82 B o S 5 5 5 Bt s a o g c 0| T
] Q h=] o = = =Cc « k=) ° % o [} o = ° 2
S = E8 o ] c = Y al = 8l = 2 a a =1 =1 =1 Qo o gl S [ =g @
o Q 2 QS o c co a S © 3 © O © < < [5) [5) ) oc © c| o© c < 8 o
| Q [ nal <o < <3S o J >0 >0 o | | o o o ‘>l 0l o < 7] ]
R-27 2018-2173 ICAWA-18-151437 REG INIT IRAD IGeneric:Low_Lev [Tritium U R5 N 0.263 pCi/L 0.263 pCi/lL 2.490 0.729 W 03/09/2018 IARS1-B18- AL
lel_Tritiu 00684
R-27i 2018-2173 ICAWA-18-151439 REG INIT RAD IGeneric:Low_Lev [Tritium U R5 N 0.587 pCi/L 0.587 pCi/L 2.435 0.711 03/09/2018 IARS1-B18 AL
lel_Tritiu 00684
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
ICAWA-18-151437 R-27 REG IGeneric:Low_Level_Tritium [0 1
ICAWA-18-151439 R-27i REG IGeneric: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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ARS Aleut Analytical

ARS Aleut
Analytical Reports

for

Los Alamos National
Laboratory

Request Number:
2018-2173

SDG: ARS1-18-00856




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

ARS Aleut Analytical

ARS Aleut
Analytical Reports

for

Los Alamos National Laboratory
Request: 2018-2173

Original COC

20of 75
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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

ARS Aleut
Analytical Reports

for

Los Alamos National Laboratory
Request: 2018-2173

Case Narrative



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

Y

ARS Aleut Analytical

ARS Aleut Analytical, LLC
Laboratory Analysis Report

ARS1-18-00856

Prepared for:
Los Alamos National Laboratory
Sean Sandborgh
TA-03, SM271
Los Alamos, NM 87545

sean.sandborgh@em-la.doe.gov

Phone: 505-309-1178

IS

Project Manager Review

Notes: ARS Aleut Analytical, 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 )
5 0of 75




y

2609 North River Road e Port Allen, Louisiana 70767

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

ARS Aleut Analytical

May 24, 2018

Sean Sandborgh

TA-03, SM271

Los Alamos, NM 87545
505-665-9273
Sean.sandborgh@em-la.doe.gov

ARS SDG: ARS1-18-00856

Project Description: 2018-2173
Project ID: ADEP

Dear Sean,
On March 16, 2018, ARS Aleut Analytical, LLC received two (2) samples 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 75
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2609 North River Road e Port Allen, Louisiana 70767
1 (800) 401-4277 o 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
CAWA-18-151437 ARS1-18-00856-001
CAWA-18-151439 ARS1-18-00856-002
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 (ARS-040)".

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

ANALYTICAL RESULTS

All QC criteria were met.

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."

—7@1__ Laboratory Management, ARS Aleut Analytical 6 .~ ’) -1 Qf

Signature Title Date

70of75
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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 OTWO01); Polonium 210 (HASL 300 Po-01-RC, HASL 300 Po-02-RC); Technetium-99 (Eichrom
TCWO02, Eichrom TCS01M).

Definitions:

CRDL Contract Required Detection Limit

csu 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:

ZCpP <O

imTroon *
o

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 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 1 of 1 8 0of 75



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

ARS Aleut Analytical

ARS Aleut
Analytical Reports

for

Los Alamos National Laboratory

Low Level Tritium
by
Low Level Liquid
Scintillation Counting



2609 North River Road ¢ Port Allen, Louisiana 70767
1 (800) 401-4277 « FAX (225) 381-2996

T ARS Aleut Analytical
ARS Sample Delivery Group: ARS1-18-00856 Request or PO Number: 2018-2173
Client Sample ID: CAWA-18-151437 ARS Sample ID: ARS1-18-00856-001
Sample Collection Date: 03/09/18 Date Received: 03/16/18
Sample Matrix: Aqueous Report Date: 06/06/18

Percent Solids: N/A

Radiochemistry

R 'Analysls Analysis o - o Analysis Analysi Analysi Tracer/Chean
. Description Results CSU +/-1s ? MDC pLc CRDL | Qual Units Method Date/Time Tech rici R Y
Enrlched H-3 G -0.263 0.7292 2.490 1.206 3.221; U pCi/L ARS-040/ARS-040 05/23/18 15:34 SCAUSEY N/A

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 10f 2 10 of 75



2609 North River Road ¢ Port Allen, Louisiana 70767

" ARS Aleut Analytical

ARS Sample Delivery Group:
Client Sample 1ID:

Sample Collection Date:
Sample Matrix:

Percent Solids:

ARS1-18-00856
CAWA-18-151439
03/09/18
Aqueous

N/A

1 (800) 401-4277 « FAX (225) 381-2996

Request or PO Number: 2018-2173
ARS Sample ID: ARS1-18-00856-002
Date Recelved: 03/16/18
Report Date: 06/06/18

Radiochemistry

| Analysis | Analysis ' Analysis L Analysi Analysis  Tracer/Chem |
Description / Results CSU +/-1s é MbC bLC CRDL | Qual Units Method Date/Time Technician Recovery |

| Enriched H-3 ; -0.587 0.711% 2.435% 1.180 3.221 U pCi/L ARS-040/ARS-040 05/23/18 21:16 SCAUSEY N/A |

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.
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Analytical Batch ARS1-B18-00684

; - SDG ~ ARS1-18-00856 -
Analysis ' Low Level Tritium by Enrichment Process in

ARS Adeut Anatytical Analysis Test Method ARS-040/LLH3
Analysis Code LSC-LLH3-AQ
QC Results per Analytical Batch Report Units pCi/L
f o Acceptable QC Performance Ranges
QC S;mple Type A I ) g ' R erfrmance Iems ;na .R.anges
ﬁl'.abora'tdr'y' p— MSahilém I W Recov (% WS >8 R 120
Matrix Spike Recovery (%): > 60 < 140
Replicate Error Ratio (RER): <1
Duplicate Duplicate Error Ratio (DER): <3
Relative Percent Difference (RPD %): <25
Laboratory Control Sample 'ﬁ' Analysis 0523718 04:10 ,' Ay SCAUSEY

Analysis Batch Sample ID i QC Type

Analyte Results CSU (1s) LCS Rec (%)

ARS1-B18-00684-02 LCSD  ENRICHED H-3 30.993 4.803 35.309 87.8 2.541
- e T S R e
’ Dupllcae RE/ DER/ RP -~ “pate 05/23/18 04:10 Technician SCAUSEY
Analyte ] Results LCS CSU LCS (1s) 7 Results LCSD ’ CSU LCSD (1s) RER ]
ENRICHED H-3 | 28003 | 4374 | 30993 4.803 0326 | 0460 10.1
- R e e I e ,2
_Method Blank I e R il MR N A
Analysis Batch Sample 1D ’ QC Type z Analyte i Results CSU (1s) ) MDC 3 Qual
ARS1-B18-00684-03 MBL | ENRICHEDH-3 | -0.904 0730 | 2497 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
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Beta Liquid Scintillation Counter Log Book

Date Time ARS Sample 1.D. Batch Liquid Technician
Number Number Scintillation File Initials
Number
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Beta Liquid Scintillation Counter Log Book

Date Time ARS Sample LD. Batch Liquid Technician

Number Number Scintillation File Initials
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Page# 1

Serial# 061533

IPA

2.03

QuantaSmart (TM)

5/24/2018 8:26:03 AM

2458
30

3H Background
Total # pts
valid # pts

Mean
SD

1.54
0.17
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Printed: 3/27/2018 8:13 AM

A E

J‘ IYERNATIONAL

QUALITY CONMROL FROGRANM

ADIERICAN RABEATION SERVICES

ANNUAL ACTIVITY VERIFICATION

Principal Radionuclide
*

VERIFICATION DATE

STANDARD

REFERENCE #|

Half Life, Years

3/24

{2018 2:20)|date counted
$-033

Half Life, Days

ENTER --> OR > 4.4998E+03
1.232E+01 4 4998E+03
RadionuclideE] Dilution Reference Date]  3/23/2018 10:39]
Dilution Activity 2.73{pCi per gram ===> dpm/g 6.05
Verif. Date Decay Corrected 2.73|pCi per gram ===> dpm/g 6.05
»Mim‘mum of 3 Required
_ TrialD | Sample Counts |Count Time (min)| De;éé‘tori'
5-0330-V1 18.21 7 T5C 0.3052 .32 5.047 645] _ 2.01
$-0332-V2 17.34 1 LSC 0.3016 8.32 5.021 5.96 288
$-0332-V3 18.38 1 LSC 0.3027 832 5.020] 6.62| 2.98
S-0332-V4 17.35 1 LSC 0.3007 8.32 5.011 5.99 2.70
S-0332-V5 17.71 1 LSC 0.3040 8.32 5.009 8.17 2.78
Average 6.24 2.81
Two Sigma Uncertainty 0.57 0.26
10% Max PASS Standard Deviation percent of known concentration 4.82% 4.82%
Target Activity 6.05 2.73
5% Max PASS % Diff 3.07% 3.07%
Verification Expiration Date:[ March 24,2019 |
__f . . ,w‘
Prepared & Counted By /ﬁ/[fﬂ/&dgfb M N Dy Date: 3/24/2018 2:20
< <~ 7 7
Verified & Approved By %lm Date: 3" Q-] §
At
QC Approval M\t\.& Date: ,5 “ZK" \8
S$-0332 AR
H-3 Verified 3/24/18
SL Expires
Manufactuer |NIST SRM 4927F
Sol Matrix |[H20
Ref No |NIST SRM 4927F N
Tech |[Unknown
Parent ID 3_03 16 ‘{: INTEANATIONAL

S:\QABrian\1-QA_Files\New Reference Standards 10-2005\Tritium Stds\S-0332 Verification

RADIOACTIVE STANDARDS -- BATON ROUGE LABORATORY

ARS-038
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STD ID: S-0332

RS Add/Edit Secondary Stds Pare andard Data

INTERNAYIONAL

Parent Solution Reference #

Planning Comments Create an H3 LCS standard solution. Parent Solution #
Target dpmyfg (on dil, date) 6 Parent Principal Radionucide
Target Final volume mL 2000 Parent Reference Date

Appx mass g of Pareat Sofn Parent Ceriified Act

Appx vol mi of Parent Sof'n Parant Cerl Act Uncert 1 Sigma

Expected Addition for Analysis g

Parent Sp. Gravily GMI

Standards Preparation { Dil

Parent Supplier

Secondary Solution # Parent Date Recvd

Dllution Date (New Ref Date) 03/23/2018 10:39 Parent Received By
Ampoule, Empty (9) Parerit Cert Exp Date
Ampoule /Solution Gross (¢) Parent Matrix
Net Wt Removed (g) Certified dpmfg At Ref Date
Transfer Container, empty (g) 16.9844 Conifies dpmig on 03/22/2018 1038
Container Plus Sofution (g) 22.5094
Net Wt Transferred (g) Parent Comments
DPM Xferred on 03/23/2018 10:39
..Diveot/matrix | _DIH20 . Parent Tech
Diluent Density Cont, empty (g} 13.0778 1s_Primary
Test Mass of 5 ml of Diuent (g) 18,0453 Is_LCS
DAuent Density Test - {g/mL} Is_ Tracer
Dilution Empty Container Mass {(g) is_Callb
Dilution Feidt Cont g (if measured)
Otlution Final Volume mi (If measured) 2000

Finat Oilution Density (g/mL)

Final Dilution Measured Mass g

Comments H3 LCS standard, dilution performed as stated above by M Morgan. -BJS 3/23/18

Final Dllution dpm/g

Final DIl New Ref Date/Time

62 of 75




S$TD ID: S-0332

‘_ -*»

4‘ INTERNATIONAL

Add/Edit Secondary Stds

Haif Life

a g Parent Solution Reference #

Planning Comments Parent Solution #

Target dpm/g (on dil. date) 6 Parent Principal Radlonuclide
Target Final volume miL 2000 Parent Reference Date
Appx mass g of Parent Sol'n : 5510556028 Parent Centified Act

4 Certi Act/Vol
Units

Appx vol mi of Parent Soi'n

: | Parent Cert Act Uncert 1 Sigma

Expected Addition for Analysis g

Secondary Solution #

Parent Sp. Gravity G/t

Parent Supplier

Parent Date Recvd

Dilution Date (New Ref Date) Parent Recelved By
Ampoule, Empty (g) Parent Cert Exp Date
Ampoule /Solution Gross {g) Parent Matrix
Net Wt Removed (g) Certified dpm/g At Ref Date

Transfer Container, empty (g}

6. 389

Cortified dpm/g on 03/22/2018 1314

Contalner Plus Sotution (g) 9_\ 2 5‘& ?‘C)&’

Net Wt Transferred (g) I < : Parent Comments

DPM Xferred on 03/22/2018 13114
Diluent/matrix Parent Tech
Diluent Density Cont, empty (g) { 3 0 7 78 Is_Primaty

L

Test Mass of 5 mi of Dituent {g) l @ . ﬂll é’ 3 1s_LCS
Dligent Density Test - {g/mL) e S e ts_Tracer
Dilution Empty Container Mass (g) 3 ? ? 9~9\ ls_Calib

Dilution Full Cont g (if measured)

Dilution Final Volume rd (if measured)

Final Dilution Density {g/ml.)

Final Dilution Measured Mass g

Comments

Final Dilution dpm/g

Firial Dil New Ref Date/Time

. .03/22/2018 13:14

63 of 75




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

ARS Aleut Analytical

ARS Aleut
Analytical Reports

for

Los Alamos National Laboratory

Folder Duplicate



Report Compilation Checklist

ARS SDG: 18-00856 Client Name: LANL Sample Matrix: AQ

LEVEL 1 COMPONENTS 1st Reviewer
1) Cover Page Complete and Accurate (see ARS-059)? ¥s No NA
2) Technical Review Checklist(s) Complete and Accurate? ¥s No NA
3) Case Narrative Complete and Accurate (see ARS-059)7 LouCeSbinineo] yys g N
4) Form 1s Present for all Samples and Tests? ?::;: fjiﬁjlggfg’;fap‘;l;jﬁ{:‘“ ¥s No NA
5) Client Specific Components are Present and Complete? ¥s No NA

LEVEL 2 COMPONENTS 1st Reviewer
6) Batch Quality Control Report is Present and Accurate?g‘é“rl:;::: me Yés No NA
7) DQO Report is Present and Accurate? Yés No NA
8) Client Specific Batch QC Components are Present and Complete? Y¥¢s No NA

Ensure all original subcontractor information is included,

LEVEL 3 COMPONENTS ifapplicable 1st Reviewer

9) Efficiencies are Present? Yeés No NA
10) Calibrations are Present? Y¢s No NA
11) Backgrounds are Present? Yés No NA
12) Spectrum Analysis is Present? Yés No NA
13) Spectral Plots are Present? Yes No NA
14) Plateaus are Present? Yes No NA
15) Control Charts are Present? Yés No NA
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
18) Instrument Raw Data Present and Complete? Xfs No NA
19) Calibration Certificates Present? Yes No NA
20) Copies of Log Book Pages Present? ¥s No NA
21) Sample Receiving Documentation Present? Xfs No NA
22) LIMS Reports Present? Xfs No NA
23) Applicable Correspondence Present? ¥fs No NA
24) Other: Yes No NA

SOI le-7A¥ — —  ,9-i%

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) 65 of 75



ARS i
, Technical Review Checklist

INTERNATIONAL
ARS SDG ARS1-18-00856
Sample Matrix: AQ Aliquot (Circle One): Dry As RJeived Filtered  Other:
Required QC Samples (Mark all that apply): Bla‘k LQé LGvéD Sample Dup MS MSD
ARS A. Batch ID(s): Batch A: B18-00684 Batch B: N/A Batch C: N/A
Test Method(s): LSC-LLH3-AQ N/A N/A

. . . » Chemist Review Verifier Review
1) 100% of Manual Transcriptions Verified? No N/A @ No NA
2) 100% of Manual Calculations Verified? Yes No @ Yes No Y

No N/A

No @) Yes No %
No N/A \@) No N/A

6) Sample Prep Anomaly? E{o [} Yes (See Tech Notes) ~ NCR # (If initiated):

q L 0522 E&LDR{\ Saa\(

3) Blank Composition/Configuration Matches Calibration?

4) Deviations from procedure are documented and verified?

5) Appropriate Cocktail Selected?

SHE
©]

Chemist Signature ﬂ Date erifier Revie' Sigr;ature \ Date
B. ANALYSIS REVIE
- - @ . - = @ - Analyst Review QA Officer Review
1) Calibrations Valid and Current? &;{\ No N/A D No NA
2) Backgrounds Valid and Current? &e( No N/A @ No N/A
3) Source Checks Completed and Acceptable? /¢§)AN0 N/A ¥ No NA
’1\\ S- 3
QA Officer Si(nature \ \\ Date
; . A‘?)alyst Review' Technicial Review
4) Background Checks Complete and Acceptable? (ﬁ}/ No NA Qeny No NA
5) 100% of Manually Entered Parameters Verified Accurate? ﬂ;}) No N/A No  N/A
6) Appropriate QC samples initiated at required frequency? ZYey No N/A {7 No NA
S —t
6) Test/Sample Specific Parameters (See ARS-059 for details)
Analysis Parameters Checked and Correct h

No N/A No NA

) and Peak Shapes are Acceptable? (Q ° ® °
b) Spectra show no Evidence of Interferences? @ No N/A % No N/A

(8

. |c) Sample Quench for All Samplesyv»ithin Range of Quench Curve? @ No N/A No N/A

7) Analysis Anomaly? [E/No [J Yes (See Comments) ~ NCR # (If initiated):

il /m/mef%mw 4 =\ RS Sy

! Analy\§t Signature ’ Date Technicial Re\\ev'v;r Signature\ﬁ \ Date
J
ARS-059 Page 1 of 2 66 of 75




ARS

INTERNATIONAL Technical Review Checklist

C.

B

ATCH QC VALIDATION

LSC

Batch A: B18-00684

Proj. Mgr. Review

QA Officer Review

1) Activity + 3xCSU a Negative Number? Yes )46 N/A Yes @ N/A
2) RDL Criteria are Met? Yp§  No  NA @ No NA
3) Method Blank Criterion Met? }es' No N/A yﬁ; No N/A
4) LCS/LCD Criteria Met? Y8  No N/A Y3 No NA
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Yo No NA Y5 No NA
6) MS/MSD Criteria Met? Yes No WA | Yes No (B

ARS-059

Page 2 of 2

7) Batch QC Anomaly? Q’No [ ] Yes (See Tech Notes)  NCR # (If initiated):
M -1-1¢ T e e C-7~(%
Project Manager Signature Date QA Officer Signature Date
GENERAL COMMENTS
67 of 75




LSC
Technical Review Checklist

INTERNATIONAL

ARS SDG ARS1-18-00856

Sample Matrix: AQ Aliquot (Circle One): Dry As Refeived Filtered  Other:
Required QC Samples (Mark all that apply): Blank LCS LCSD SampleDup MS MSD
ARS A. Batch ID(s): Batch A: B18-00654 Batch B: N/A Batch C: N/A
Test Method(s): LSCLLHZ - fig N/A N/A

A. RADIOCHEMICAL PREPARATION REVIEW

: . Chemist Review Verifier Review
1) 100% of Manual Transcrlptlons Ver|f|ed’7 Y/eg’ No  N/A &y No NA
2) 100% of Manual Calculations Verified? Yes No (ﬁ/@ 5| Yes  No WA
3) Blank Composition/Configuration Matches Calibration? Yes  No (NA | Yes No @R
4) Deviations from procedure are documented and verified? Yes  No (@ Yes  No ‘%
5) Appropriate Cocktail Selected? fes ) No NA |\fy No NA
6) Sample Prep Anomaly? Dfo O Yes (See Tech Notes)  NCR # (If initated)
W, A/yJ% O 5-20-1F - 3-31- 4
Ché‘mlst S|gnature . ;7 Date Verifier Rev)%(lSignature \ “ Date
\
B. ANALYSIS REVIEW
'S Analyst Review QA Officer Review
1) Calibrations Valid and Current? /YQ No NA | QRy No NA
| ——
2) Backgrounds Valid and Current? /@ €y No NA
3) Source Checks Completed and Acceptable? ‘gg No , N/A ¥ey No NA
— 335K
Date

QA Oﬁlce&lgnature U\

Analyst Review

Technicial Review

4) Background Checks Complete and Acceptable? ﬂe%) No N/A \Qs No N/A
5) 100% of Manually Entered Parameters Verified Accurate? @ No N/A Ye&'@o
6) Appropriate QC samples initiated at required frequency? (ie/ No N/A Yes )(‘-!“° N/A
6) Test/Sample Specific Parameters (See ARS-059 for details) \Q\
N
Analysis Parameters Checked and Correct @? N N/A Y N !
a) and Peak Shapes are Acceptable? - ° es ° }ﬁy
b) Spectra show no Evidence of Interferences? 6e! No N/A Yes No N/N
|c) Sample Quench for All Samples within Range of Quench Curve? No N/A Yes No N/A \

ARS-059 Page 1 of 2

7) Analysis Anomaly? @/No [ Yes (See Comments)  NCR# (If initiated):
4 / fo \f{h\t A /i \
Wedvae Ve o 52248 N R
Analyst Signature LN \/ Date Technicial Reviewer Sigr{ature Date
68 of 75



ARS o

C. BATCH QC VALIDATION

1) Activity + 3xCSU a Negative Number?

Batch A: B18-00654

INTERNATIONAL Technical Review Checklist

Proj. Mgr. Review

QA Officer Review

Yes No NA

Yes No NA

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 N/A

Yes No NA

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

Yes No N/A

Yes No N/A

6) MS/MSD Criteria Met?

Yes No N/A

Yes No NA

7) Batch QC Anomaly? Z No L] Yes (See Tech Notes)

NCR # (If initiated):

N A

pHC

Project Manager Signature Date QA Officer Signature

Date

GENERAL COMMENTS

ARS-059 Page 2 of 2

69 of 75
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ARS FILE TRACKING SHEET
SDG: ARS1-18-00856
Task Date / Time Initials
Date & Time Samples Received 3/16/18 10:00 /VI C
ICOC Initiated/Storage Location: v 3/16/18 15:01 M C
Technical Checks Performed M&%
Report Written / EDD Generated >-34 (¥ LSk | oMb 5241 / 16 )&QL/
Report / EDD Reviewed for accuracy and completeness | 2080 v ¢~ &eed &0 f’;‘ ‘;:5 A
Quality Assurance Checks Performed on Report £-0 ¢
Management Checks Performed on Report 1059 //—"M
Preliminary Report Scan —_ | —mmm
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 1/1—1
24 Hour Rush /
48 Hour Rush /
3 Day Rush [ / J
5 Day Rush /
10 Day Rush | v
Standard Oil/Gas Client (5 Day) v
Standard Turnaround | /
NOTES
ARS-062-005 Page | of | 73 0f 75
Revision: 8

Revision Date: 010516



Company Name: L 471/P

spe: KL ~ | o556

External and Internal Surveys

Calibration
Pyrometer Serial No.: Due Date:
SHIPPING CONTAINER
Exposure Calibrati
Good Condition E(es g/No Rate Meter: M3 269264 Serial No.: PR256427 Dau; E?alt::‘ 3/13/18
Radioactive O Yes No
; Count Rate ibrati
UN29ot0 Oves DMy [ “weer M2 166519 serialNo. PR115439 500 2/27/19
Sec. Seals O Yes o - I
. $ea|s Intact O Yes O No E//A Background Exposure " Max. Exposure Rate on Shipping Containers o~
Air Bill O Yes o Rate (RN 2.¢)  Extemais (Plus Bkgd) 28 WR/r
COC PRESENT WITH SAMPLES
coc Yes CIno Max. Removable Count Rate on Shipping
Background Count Rate o Containers Extemals (Plus Bkgd) (based
SAMPLE CONTAINER(S) {cpm) fﬂ upon smear of all sides of container) 5 ﬂ cpm

Good Condition S Ono
Sec. Seals Ono
Seal Intact @'ves O

Né'PN/A
Marked Radioactive O ves o
# Samples Rev
Matrix

‘Eax. Removable Count Rate on Shipping

§2

ontainers Internals (Plus Bkgd) (based upon

cpm
mear of all internal surfaces)

TaF . JAQ).[8T . [FE . [TT 57, [$5 . [0R , [V5]

Balancg ID_ || Acceptance Limits
pH < 2 is Acceptable D c}jrb,:;/ 7 <500,rmr | <100cpmicm2
pH pH Mark it ci WeightigyT0BTrmamL
Sample Label/Comments/Notes Oria | Final | Preserved o @ pR/r i cpm
LAwA~ (- (5]437 AC j109g | 20| §0
CGrwa-jp-16113 1 e 123 |Zo| ¥2

Ao

Surveyor's Name:

ARS-062-001
Revision: 5.1
Revision Date: 02/07/18

B-(¢ & 1089

Date/Time Surveyed:

740 .{ege1of__L




American Radiation COC/Lab Request #:

H H 2018-2173
Chain of Custody/Analysis Request
Baton Rouge LA Page 1 of 1
Client Contact: Lab Agreement #: Site Name: Los Alamos National Laboratory
Project Number: ADEP r(ad Screening Info:
Analysis Turnaround Time:
24Hour- [ Other- d éah-/&’ s 2
7 Days - O
14Days- [ Lab Reporting Limit Type:
21Days- [ ® Method Detection Limit
28 Days - xl f
=
. Sample | Sample Sample | &
Field Sample ID Date Time Matrix | =
CAWA-18-151437 Mar 92018] 11:18 w 1
CAWA-18-151439 Mar 92018| 12:00 W 1

1

Special Ins’W
Relin he‘/f/ék/ %;‘( /&l infe; Recei db/l.-.{'//z%- Print N e/% (7 Sloe| DatelTime: ~ /oo
e She b - [y 'lg . ’? 2, ¢ eceived by: y rint Nam 71«- Gusn /- & Y 4-¥ T
Re"“'-‘l}ié(eW Print Name: Daterﬁme: Received by: Print Name: Date/Time:

T

4

Relinquished by: Print Name: Date/Time: Received by:

Print Name: Date/Time:
Z5 af






