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

Chain of Custody/Analysis Request

COC/Labh Request #:
2018-2112

Baton Rouge LA Page 1 of 1
Client Contact: Lab Agreement #: Site Name: Los Alamos National Laboratory .
Project Number: ADEP Rad Screening Info:
Analysis Turnaround Time:
24Hour- [} Omec- [ M, PV IR
7 Days - O
4Days- [] Lab Reporting Limit Type:
21Days- [J 2 Method Detection Limit
28 Days - ] "_;:"
Field Sample ID S;':t’:e S%’;pele S;:t‘g:f %
CAAN-18-151444 Mar 62018| 10:56 w 1
CAAN-18-151451 Mar 62018 10:56 w 1
CAAN-18-151479 Mar 72018] 08:38 W 1
CAAN-18-151491 Mar 72018 23:24 W 1

Special Instructions:

_,‘4’ e el .
"
ReliW /é_.’ pEDWSQ /M é ga}%{)?’wg o7 Received by: Print Name: Date/Time:
Reli Q{S-;%( Print Name: / Déte ime: Received by: Print Name: DatefTime:
Relinquished by: Print Name: DatelTime: Received by: Print Name: DatelTime:




LANL SMO

Los Alamos NM

Pz

Chain of Custody/Analysis Request

COC/Lab Request #:
2018-2084

Page 1 of 1

Client Contact: Lab Agreement #: Site Name: Los Alamos National Laboratory
Project Number: o Rad Screening Info:
Analysis Turnaround Time: g =
24Hour- [] Other- Ix] % 5 o
7 Days - O B E ;i'i é
14Days- [ (S8, Q " £ o Lab Reporting Limit Type:
210ays- [ AELES e % HE: 2 = Method Detection Limit
i il S AR HEEHEEEE
rieldsample i | S5R0¢ | °TRe | S |2|2121%(8)2(%]2(2]2)8)¢
CAAN-18-151443 Mar 62018| 10:56 W 1 1 1
CAAN-18-151450 Mar 62018 10:56 W 1 1 1
CAAN-18-151444 Mar 62018 10:56 W 112123 1 1 | ™ 111
CAAN-18-151448 Mar 62018[ 10:56 w Rade
CAAN-18-151451 Mar 62018 10:56 W 1121218 1 1.1 i
Special Instructions:
Relinquished by: ouuwy < Y erdo Y |Print Name: Tanya Ve dev |/ 1) |DaterTime: 3}”3"32_*5* Received by Elcaderina f%[xmgrint Name:‘« W/‘-/ Date/Time: / %lﬁ
Relinquished by: - Print Name: - Date/Time: Received by: ' Print Name: v Date/Time:
Relinquished by: Print Name: Date/Time: Received by: Print Name: Date/Time:




LANL SMO

Los Alamos NM

L-20

Chain of Custody/Analysis Request

COC/Lab Request #:
2018-2083

Page 1 of 1

Client Contact: Lab Agreement #: Site Name: Los Alamos National Laboratory
Project Number: @ Rad Screening Info:
Analysis Turnaround Time: g -
24Hour- [ Other-  [xl % 5 o
< ¥
7 Days - O < g o o ]
t4Days- [ SIS(E], < o < o |ab Reporting Limit Type:
wlzZz|lw o] Q Q . .
2Days- [ AR EINEIEIRIE: e Method Detection Limit
28 Days - | o|l@|R|\|=2 % & 8| slolz
S|S|5|8(3(3|8|8]|3|2|2|E
. Sample | Sample | Sample | Q1 & (G| G| SIS 1GIS[SI51%
Field Sample ID Date Time Matrix | = 2| 2| 2| =21=2(2|=212[2]2]|=2
¥
CAAN-18-151491  |war72018| o] w |1]2[2(3| |1 111 1]4
CAAN-18-151446 Mar 72018 11:24 w 1 1 1
CAAN-18-151449 Mar 72018| 11:24 W 1
CAAN-18-151479 Mar 72018 08:38 w 21213 (14111 §1Fpt[{1]11]1
Special Instructions:
— v
Relinquished by:’TW{YW/% Print Name: o ﬂ&t\fdunolw\.]\'o' DatefT ime:%’%% IReceiweci by: 90 i &*“QLJ Print Name: ge\m%%baten ime :%4%,
(%] A=) i
Relinquished by: Print Name: Date/Time: Received by: Print Name: Date/Time:
Relinquished by: Print Name: DatefTime: Received by: Print Name: DatefTime:




P\ 75‘ Shipping Classification Determination Checklist Page 3 of 3

Sampllng Plan ID/Name: |94 CcocC: &615/ 2«“,)
i TEST - Explosives YES |'NO
sjémples collected from a WFO area? (TAs -8, 9, 11, 16, 37, 14, 15, 36, 22, 39, 40, and 49) - f
i : Field Test for Explosives Results YES | NO | -NA
HE SPOT test result positive. If YES - Do not transport. ,><
ks TEST - Chemical Preservation YES NO
Samples are chemically preserved? = ) it
Fleld Team Member Statement YES | NO [ NA
Chemical preservation exceeds limits given 40 CFR 136, Table |l - Required Containers, Preservation Techniques i
and Holding Times (footnote 3). If YES - Do not ship. y
TEST - Field Screen YES NO
The sample has field screening measurements of alpha and beta activity? >-</
B sampled Location e
..;f'!{g'ha detectable AND  Alpha = 160,000 AT 1 20¢ ?rf?scg,n:\rr;“alséd:f %;;}524,1}??.}4%?::‘ vl o ““[:\g‘;{f“
-/;-.,\!;f}ha =125 AND Alpha = 1,250,000 AT other locations l [
-Beta = 1,500 AND  Beta = 15,000,000 AT any location Tt
~The sample Alpha = 16,000,000 dpm*g/100cm? or Beta = 160,000,000 dpm*g/100cm?., : U’
-If.YES - Do not ship. Yole
“Op the external surface of the sample container, alpha activity = 24 dpm/cm?, beta activity = 240 dpm/cm?, or X
%L{‘lrface activity = 0.5 mR/hr, If YES - Do not ship.
“The sample is tentatively identified as DOT hazard Class 7 (Radloactive). The shipment s labeled Radioactive A
| Material, Excepted Package - Limited Quantity Material - UN2910, based on field screening measurements of
@lpha and beta activity.
! TEST - Location YES
I"Prior analytical measurements of radioactive isotopes are available? E
B Sample Activity (pCi/g) | Shipment Activity (pCi) YES | NO [ NA
i #tAm-241 = 27 pCi/g AND Am-241 = 270,000 pCi Total
5:Cs-137 = 270 pCilg AND  Cs-137 = 270,000 pCi Total
’Pu 238 = 27 pCi/g AND Pu-238 = 270,000 pCi Total
2'Pu-239/240 = 27 pCi/g AND Pu-239/240 = 270,000 pCi Total
"Th 228 = 27 pCi/g AND Th-228 = 270,000 pCi Total
e U 234 = 270 pCi/g AND U-234 = 1,600,000,000 pCi Total =
_‘E‘U -238 = 270 pCi/g AND U-238 = unlimited
#'H-3 = 27,000,000 pCi/g AND H-3 = 27,000,000,000 pCi Total

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

“The sample is tentatively identified as DOT hazard Class 7 (Radioactive). The shipment is labeled Radioactive
i.Material, Excepted Package - Limited Quantity of Material - UN2910, based on prior analytical measurements of
| radioactive isotopes.

B ‘ TEST - AK YES
i The shippers documented knowledge of the sample positively identifies appropriate labeling.
Documented Field Team Member Statement YES [ NO | NA

i The sample is tentatively identified as DOT hazard Class 7 (Radioactive). The shipment is labeled Radioactive
Material, Excepted Package - Limited Quantity of Material - UN2910, and the sample is submitted to ARS or RP for
hazard classification analysis.

x

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

lThese samples do not meet the criteria for classification in any hazard class according to regulation OSHA 29 CFR 1910.1200. The
.‘;ample(s) contained in this shipment have been assigned a tentative proper DOT shipping name, hazard class, identification number 4

“"Hazard Assessment Completed Date/Time Hazard Assessment Reviewed Date/Tiri"u_a; :
(Printed Narne)*Tm\jc\\Igwtd A\ | 2-6-I€ (Printed Name) Elgghudlies eo-FGpovd - £ - (¥
i (Signature) "T[w“,,j,,_ Vol T #, [32.0 (Signature) ~—1C |2 290

ER/SOP-10094, R1, Attachment 1



1 : 2. snipping Classification Determination Checklist Page 2 of 2 Co

§3mpling.PlarE l—D%?ame: H (,p{'—f coc: Q1K ~ Al ?}ﬁ s s

A

Chemical preservation exceeds limits given 40 CFR 136 Table - Required Containers, Preservation Techniques
and Holding Times {footnote 3). If YES « Do not ship.

LN TA-1 and adjacent hillsides, TA-21, Acld Canyon. A
-Albha detectable AND  Alpha = 160,000 AT y5) ¢ TA-50, Area G at TA-54, TA-48, or TA-40 i
“Af?lp'ha =125 AND Alpha = 1,250,000 AT other locations vy
-Bgta = 1,500 AND Beta = 15,000,000 AT any location -

Ee sample Alpha = 16,000,000 dpm*g/100cm? or Beta = 160,000,000 dpm*g/100cm?, :
'YES - Do not ship. v e

!§;

*-@ the external surface of the sample container, alpha activity = 24 dpmfcm2, beta activity = 240 dpm/cm?, or
é rface actlwty = 0.5 mR/hr., If YES - Do not ship

m.fsm 241 = 27 pCifg AND Am-241 = 270 000 pCl Total

-E&Cs-lB? = 270 pCify AND Cs-137 = 270,000 pCi Total

’t%'l?u 238 = 27 pCig AND Pu-238 = 270,000 pCi Total 1
.:E,pu 239/240 = 27 pCl/g AND Pu-239/240 = 270,000 pCi Total ; (/
"‘r*frh 228 = 27 pCiig AND Th-228 = 270,000 pCi Total 1
-;-;y 234 = 270 pCifg AND U-234 = 1,600,000,000 pCi Total S R Eiows » :
,@, -238 =270 pCilg AND U-238 = unlimited ’ '

«r.z'H 3 = 27,000,000 pCifg AND H-3 = 27,000,000,000 pCi Total ,

’*?&m 241, Pu-238, Pu-239/240, or Th 228 = 27,000,000 pCi; or Cs-137 2 270,000,000 pCi or U-234 = 160,000,000 | f/ T
wpﬂl, or H-3 =z 1 Ci. If YES ~ Do not ship, :

e sample |

Material, Exceptet
rgﬂloactwe Isoto e

f‘iese samples do not meet the criterla for classification in any hazard class according to regulation OSHA 29 CFR 1910.1200, The “#-i
sgmple(s) contained in this shipment have been assigned a tentative proper DOT shipping name, hazard class, identification number,, S
aﬁd packing group, based on the shipper’s knowledge of the sample: -

Razard Assessment Completed Date/Time Hazard Assessment Reviewed, Date/Time -
APrinted Name TanueNandhe Vs | 3~ 415 (Printed Name) Za 3 : EYC /TR
’ ?zgnature) m& | 320 (Signature} (7. .o - A TLD

ER-50P-10094, R1, A tachn?i{lagl

3,
o il -
) . ey




Chain Of Custody No.

2018-2112

1. Distribution Of Samples In EDD.

DATA VALIDATION REPORT

Regular Field Equipment
SDG Analytical Method Samples Duplicates Trip Blanks Field Blanks Blanks
IARS1-18-00751 |Generic:Low_Level Tritium 1 1
ARS1-18-00751 |Generic:Low_Level_Tritium 1
()
g g a =
3 ) a c 3 ol © 8 e
5 Xl o o ) o o ¥ m c
ol £ 3 L L 2 |l |58 o o T 8 a
= _ x| X 0 o [o =} | ¢ O i) = <
=l S5 m ala | o |5 S Al Xl = S m| S m
c| © @ o c ol B gl o = -
S| < o| B0 & |8 8 Eo & & 2 o ® =
L m| E o snAawn Q= oL 3 S = o
. , o Slg | 8 Bl¥ |[2e1902 09 x x o g 8 <)
Analysis |Prep Regular Field ol B35 S| 5| 5 SX BXoE| QE T S o & 2 b
i ; = LT 9 S|« coloo @B ©a I O 3 8 @ >
SDG Analytical Method Lot ID Lot ID Samples |Duplicates | =| iT| W S| SIS |<unlanldunl Sv oo S &la o
ARS1-18-00751 |[Generic:Low_Level_Tritium ARS1-B18- ARS1-B18- 2 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 ICompounds [TICS
Generic:Low_Level_Tritium RAD ICAAN-18-151444 IARS1-B18-00609-06 REG 1 0 0 0
Generic:Low_Level_Tritium RAD ICAAN-18-151451 IARS1-B18-00609-07 FD 1 0 0 0
Generic:Low_Level_Tritium RAD ICAAN-18-151479 IARS1-B18-00609-08 PEB 1 0 0 0
Generic:Low_Level_Tritium RAD ICAAN-18-151491 IARS1-B18-00609-09 REG 1 0 0 0
Generic:Low_Level_Tritium RAD LCS IARS1-B18-00609-01 LCS 0 0 1 0
Generic:Low_Level_Tritium RAD LCSD IARS1-B18-00609-02 LCSD 0 0 1 0
Generic:Low_Level_Tritium RAD MB IARS1-B18-00609-03 MB 1 0 0 0
3. Are any analytes missing?
No.
4. Were any holding times exceeded?
No.
5. Any contaminants in blanks?
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

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?

No.

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] [T}
& P 8 % g - 8 5 o S
a o =1 ~ @ 2 2 B ol - ? P g = ] ° 2
= € ] = = o] - =lc [0 | @ S @ ) S el & a -1 €9 4
5 3 S | @8 S So S 8|85 8c | & o E o 2 2 _® 5 o| & o |80 §
= n Qo &w =S s 9 IS O 8E 82 ° o4 S 5 5 5 Bt s = 9 g QS 0| T
« Q he] ol = = =Cc « o =] E@ b} Q o = - 2
g Q © | 55 €% g g3 5 | 95388 |s| g 9 g 8 8 8g 2 55 S |S8 &
S Q ir nal <o < LS [ a/ >0 >0 ] — | o o 14 ‘>l 0l a < >l o
R-29 2018-2112 ICAAN-18-151444 REG INIT RAD iGeneric:Low_Lev [Tritium U R5 N 0.827 pCi/L 0.827 pCi/lL R.717 0.794 03/06/2018 IARS1-B18- AL
lel_Tritiu 00609
R-29 018-2112 ICAAN-18-151451 FD INIT IRAD iGeneric:Low_Lev [Tritium U R5 N 0.340 pCi/L 0.340 pCi/L .616 0.766 03/06/2018 IARS1-B18 AL
lel_Tritiu 00609
R-30 2018-2112 ICAAN-18-151479 PEB INIT IRAD iGeneric:Low_Lev [Tritium U R5 N 0.479 pCi/L 0.479 pCi/L 2.687 0.804 03/07/2018 IARS1-B18 AL
lel_Tritiu 00609
R-30 2018-2112 ICAAN-18-151491 REG INIT RAD iGeneric:Low_Lev [Tritium U R5 N 1.479 pCi/L 1.479 pCi/lL 2.118 0.635 03/07/2018 IARS1-B18: AL
lel_Tritiu 00609
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
ICAAN-18-151444 R-29 REG IGeneric:Low_Level_Tritium |0 1
ICAAN-18-151451 R-29 FD IGeneric:Low_Level_Tritium [0 1
ICAAN-18-151479 R-30 PEB IGeneric:Low_Level_Tritium |0 1
ICAAN-18-151491 R-30 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



ARS Aleut Analytical

ARS Aleut
Analytical Reports

for

Los Alamos National
Laboratory

Request Number:
2018-2112

SDG: ARS1-18-00751
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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: 2018-2112

Original COC

20of 76
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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: 2018-2112

Case Narrative



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

4

ARS Aleut Analytical

ARS Aleut Analytical, LLC
Laboratory Analysis Report

ARS1-18-00751

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

Suanntoie

7

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
50of 76
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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

May 15, 2018

Nita Patel

Sherri Sherwood

Los Alamos National Laboratory
505-665-9273

npatel @lanl.gov

ARS SDG: ARS1-18-00751

Project Description: 2018-2112
Cost Code: ADEP

Dear Nita,
On March 9, 2018, ARS Aleut Analytical, LLC received four (4) 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,

Brinsbpese

Susan Leese
Project Management
ARS Aleut Analytical, LL.C

6 of 76
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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
CAAN-18-151444 ARS1-18-00751-001
CAAN-18-151451 ARS1-18-00751-002
CAAN-18-151479 ARS1-18-00751-003
CAAN-18-151491 ARS1-18-00751-004
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

ARS1-B18-00609:
The Method Blank is elevated for this batch, but target samples are all non-detects; after technical review, data is
being released as valid.

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 { ~)2-1 5

Sfgnature o Title Date

70f76
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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, Piutonium 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 TCSO1M).

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:

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 10f 6 8 0of 76
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ARS Aleut Analytical
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2609 North River Road » Port Allen, Loulsiana 70767

ARS Aleut Analytical

1 (800) 401-4277 « FAX (225) 381-2996

ARS Sample Delivery Group: ARS1-18-00751 Request or PO ber: 2018-2112
Client Sample ID: CAAN-18-151444 ARS Sample ID: ARS1-18-00751-001
Sample Collection Date: 03/06/18 Date Received: 03/09/18
Sample Matrix: Aqueous Report Date: 05/15/18
Percent Solids: N/A
Radiochemistry
 Analysis | Analysis | .o oe | o ' | Analysis I Analysi Analysis | Tracer/Chem |
Description = Results f CSU +/-1s MDC bLC CRDL ' Qual Units Method Date/Time Techn'ician Recovery |
Enri;hed H-3 1 -0.827% 0.794 2.7175,: 1.317 3.221: U pCi/L ARS-040/ARS-040 05/11/18 4:35 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 2 of 6 10 of 76



2609 North River Road « Port Allen, Loulsiana 70767

ARS Aleut Analytical

ARS Sample Delivery Group:
Client Sample ID:

ARS1-18-00751
CAAN-18-151451

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

R or PO Numb

T 2018-2112
ARS Sample ID: ARS1-18-00751-002

Sample Collection Date: 03/06/18 Date Received: 03/09/18
Sample Matrix: Aqueous Report Date: 05/15/18
Percent Solids: N/A
Radiochemistry
Y. M".A" - t Analysis N _ I , N Analysis I Analysis Analysis Tracer/Chem
Description Resu'llts : CSU +/-1s 3 MDC pLc CROL f;Q“al Units Method Date/Time Technician Recovery
fEnriched H-3 -0.34 0.766% 2.61 1.268 3.2212 u pCi/L ARS-040/ARS-040 05/11/18 10:17 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 3 of 6
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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: ARS1-18-00751 Request or PO Number: 2018-2112
Client Sample ID: CAAN-18-151479 ARS Sample ID: ARS1-18-00751-003
Sample Collection Date: 03/07/18 Date Received: 03/09/18
Sample Matrix: Aqueous Report Date: 05/15/18

Percent Solids: N/A

Radiochemistry
Analysis Analysus , e o ? o - Analysis 3 Analy is Analysi Traoer/Chem?
Description Results CSU +/-1s MDC pLC CRDL | Qual Units Method i Date/Time Technician Recovery
(Enriched H-3 ) 0.479;; 0.804 2687 1.303, 3.221] U pCi/L ARS-040/ARS-040 f05/11/1s 16:00 |  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 4 of 6 12 of 76



2609 North River Road « Port Allen, Louisiana 70767

“TARS Aleut Anatytical

1 (800) 401-4277 » FAX (225) 381-2996

ARS Sample Delivery Group: ARS1-18-00751 Req or PO ber: 2018-2112
Client Sample ID: CAAN-18-151491 ARS Sample ID: ARS1-18-00751-004
Sample Collection Date: 03/07/18 Date Received: 03/09/18
Sample Matrix: Aqueous Report Date: 05/15/18
Percent Solids: N/A
Radiochemistry
" Analysis | Analysis | noy s | wne o o Analysis | Analysis | Analysis | Tracer/Chem |
Description Results / CSU +/-1s { MDC :' bLC CRDL ZQ"“' Units Method Date/Time Technician Recovery
Enriched H-3 -1479ﬁ 0.635’}5 2.118. 1.027 3.221% U pCi/L ARS-040/ARS-040 05/11/18 21:42 , 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 5 of 6

13 of 76



Analytical Batch | ARS1-B18-00609

. SDG ~ ARS1-18-00751 v '
y Analysis : Low Level Tritium by Enrichment Process in
ARS Aleut Analytical Analysis Test Method ARS-040/LLH3

Analysis Code LSC-LLH3-AQ
QC Results per Analytical Batch Report Units pCi/L

” AcceptabIeQC Performance Ranges

QC Sample Type ; Performance Items and Ranges

’ Laboratory Coni:rol Sample I Recovery (%): T > 80 S < 10 v
Matrix Spike Recovery (%): > 60 <140
Replicate Error Ratio (RER): <1
Duplicate Duplicate Error Ratio (DER): <3
Relative Percent Difference (RPD %): =25

Analysis
Techician

05/10/18 00:02 SCAUSEY

Laboratory Control Sample

QC Tvpe

LCS Rec (%)

Analyte P C.SU‘(1s) i Expected Value | i
: 95.3 : 2.234

34.850

Analysis Batch Sample ID

ARS1-B18-00609-01

ENRICHED H- 3 |

e e e ,
Dupllcate RER/DER/RPD ‘ " Date 05/10(18 0546 Techmcian | | scauser §
| csuLcs (1s) | Results LCSD ' Csu LcsD (1s)

Analyte 7 Results LCS

1.4

ENRICHED H-3 0.046

Analysis | SCAUSEY
L L T ———

Method Blank : A“;;‘{:i’ 05/10/18 11:28 |

Analy5|s Batch Sample 1D | QC Type Y Analyte Results ¢ CSU (1s)

ARS1-B18-00609-03 | ENRICHED H-3 |

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 6 of 6 14 of 76
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Low Level Tritium pH Checks

Fraction

Date

Analyst
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Liquid Scintillation Count Log

Date Time ARS Sample 1.D. Ff:cttcign Liquid Scintillation File Tecl}n'ician Not.es
Number Number Initials | Identifier
Number
3/6/2018 9:30 B18-00012 13 1100 MM
3/6/2018 9:30 B18-00012 14 1100 MM
3/6/2018 9:30 B18-00012 15 1100 MM
3/6/2018 9:30 B18-00012 16 1100 MM
3/6/2018 9:30 B18-00012 17 1100 MM
3/6/2018 9:30 B18-00012 18 1100 MM
3/6/2018 9:30 B18-00012 19 1100 MM
3/6/2018 9:30 B18-00012 20 1100 MM
3/12/2018 13:45 SNC163 QA QA MM
3/12/2018 13:45 Background N/A N/A MM
3/12/2018 13:45 B1702878 1 1504 MM
3/12/2018 13:45 B17-02878 2 1504 MM
3/12/2018 13:45 B17.02878 3 1504 MM
3/12/2018 13:45 B1702878 4 1504 MM
3/12/2018 13:45 B1702878 5 1504 MM
3/12/2018 13:45 B17.02878 6 1504 MM
3/12/2018 13:45 B17-02878 7 1504 MM
3/14/2018 16:45 SNC163 QA QA MM
3/14/2018 16:45‘ Background N/A 1653 MM
3/14/2018 16:45 B18-00562 4 1653 MM
3/14/2018 16:45 B1800562 5 1653 MM
3/14/2018 16:45 B18-00562 6 1653 MM
3/14/2018 16:45 B1800562 1 1653 MM
3/14/2018 16:45 B18.00562 8 1653 MM
3/14/2018 16:45 B18-00562 9 1653 MM
CE-19
RI1.0 50 Bripged on:

10/11/2017 3/15/2018 1:41 PM
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Printed: 3/27/2018 8:13 AM

HNTERNATIONAL

ARS

AMERICYRN RADEATEION SERVICES
RADI@ACHING REFERUNCE SRILIUTIONS

ANNUAL ACTIVITY VERIFICATION

VERIFICATION DATE 3/24/2018 2:20]date counted
STANDARD REFERENCE #| - $-0332
Principal Radionuclide Half Life, Years Half Life, Days
H-3 ENTER --> OR > 4.4998E+03
1.232E+01 4.4998E+03
Radionuclide] ___H-3 | Dilution Reference Date[ _ 3/23/2018 10:39]
Dilution Activity 2.73|pCi per gram ===> dpm/gy 6.05
Verif, Date Decay Corrected 2.73|pCi per gram ===> dpm/g 6.05

’Minimkum of 3 Required

Trial ID Sample Counts| ¢¢un,,tfﬂm9 (min) : ‘D’e‘t“é‘c‘:tgf‘

5-0390.V1 18.21 7 TSC 03032 | 8.2 5.047] 548]  2.91

S-0332-V2 17.34 1 LSC 0.3016 8.32 5.021 5.96 2.68

S-0332-V3 18.38 1 LSC 0.3027 8.32 5.020 6.62 2.98

$-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 0.67 0.26
10% Max PASS Standard Deviation percent of known concentration 4.82% 4.82%
Target Activity 6.05 273
5% Max PASS % Diff 3.07% 3.07%

Verification Expiration Date:[ March 24, 2019 |
ey - : .
Prepared & Counted By /@4@,&4{*\/ M OOy Date: 3/24/2018 2:20
Y < i
Verified & Approved By Date: 3" 27~ | §
v
QC Approval M\\A Date: ,S -7%- \8
0 SRR ER
H-3 Verified 3/24/18

Manufactuer [NIST SRM 4927F

Sol Matrix {H20
Ref No NIST SRM 4927F
Tech (Unknown
parent ID [S-0316

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

-

ARS

INTEANATIORAL

RADIOACTIVE STANDARDS -- BATON ROUGE LABORATORY

ARS-038

56 of 76



Melisa Morgan

P214062006

§-0332

5.0471
1

5.021]

|
5.0203

50107l

5.0092]




58 of 76



SYY -xes

6L :{o@su) 3sang axoiag AeTaq 8T :{09su) LwWlj 9DUIPIOUTIOD
v/u :x103TUOl AjTauaboixalsl 130 :satdwesg paIoTOD
B/U 1UOTIODIIO) DOUHISBUTUWNT uQ IPTTOIXIUOD 3TFALAS

SUOTAOBIIOD JIUNOD

000 : 070002 0°0 o)
0070 : 0°000¢ 00 d
06°0 9-81 0°2 ¥

11 suoibsy

MOumcaaumk g ewbtsZ IN

uotbey Auy - uQ :IoleUTWIDL % ewbIS 2
330 :pTOUssIUL WAD MO
330 :31dexagng punoxbyoeyg

308'I3CNS punoxbioeqg

310 :90UBISIDY % PIVTUDTED 1 :otdweg/sTeTA$
T :3unop ordwes jeoadsy T :seT7ok) juno) Aessy
TRUWION :9POK 3IUN0D
00°09 :{uTw) BWTL IUNO)

£H QiS 90 dd :Abxsug mo
:3128 youand

, 000 :(utu) AeTd] IUNOD-®IJ

wmw G () :(0®8) JOJRUTWID] P3IS TRUISIXI

i DAY/ITISI I03LDTPUI youadnd
€H pIepuels :epTIOnN

SUOT] TPUOD UNOD

_ eST 'z TAT TEWION CH\SAESSY\QIR)TIL\PIEXORBJ\:D :dweN oTTJ Aessy
ASD-83T0S2Y CH\0G0T 9Z€08T0Z\Z IAT TRWION CH\SHY\SITNSOU\GQIBPDOTIL\PIARHORd\:D 18WeN 9TTd POITWTTI]-PumoD
331-51TnS9d €H\0SOT 9Z€08T0Z\Z TAT TEWION CH\SYV\SI[NSOY\QILDTIL\PA}ORd\:D :oweN OTTd JI¥
§3TNS31°0G0T 9Z£08T0Z\0S0T_9Z€08T0Z\Z TAT TPWION CH\SUY\SITNSPY\GILOTIL\PIBYDRA\1D :Uyled S3TNsSSY Mey
0601 92€08T0Z\Z TAT TPWION TH\SYV\SITASSY\GIBITIL\PILADRG\:D :4Ied BIed and3ng

T3x0dey :swepN axodsy
(o1burg) WAgq :odA] Aessy

TAT TeWION €H
ruotadraosag Aessy

UOTITUTFD( ABSSY

esT g TAT TewION €H - L #T0°03034

T § °@bea

C66LTT #1eTLEg

00" v

(K1) 3xRuUgelUEeny W WA 8S:0€£:G§ 8T0Z/9C/E

59 of 76



SHOVSSHBA TWIL JLYa SWTL 3IUNC) ¥ Ul TOON IFE HISI TRIA YWD ar IdWs #5 #d

821 98- 8%
08°¢€ 89°¢8

869 S8 LIT

LY €T €5 T8T

61°02 ¥9° 162

LE L2 TO LEE

A4S 9% 60V

T8 LE 80°86%

08°T¥ 267966

L8 9% FL-9ZL

{g) AousToTyzd IUROD OA¥/3183

¥ UT €H ALS 90 ad
:PITITPOW @38d
LT02/€2/80 :paaTnboy @3ed

eed JOOTH oAIN) youend
syTasay T a7oAD

S¥VY :I°es , @ eST 'z TAT TemION €H - L §100030ad
Z # obea Z66LIT #1IBTI®S - 00 ¥ - (WE) JIemgeluRnd g Wd 8G:0£:S 8102/92/¢€

60 of 76



Wd €2:¥Z:%  8102/92/€ 00709 07 0€ 9€° 08¢ ILLT  GA-ZEE0-S 9 L
Wd 07:LT:€  8102/92/€ 00709 L0"0€ 69°GLE SETLT PA-ZEE0-S s ¢
Wd LGP0T:Z  8102/9Z/€ 00709 LZ" 0 96 8LE 8E'8T  EA-ZEE0-S PooL
Wd €T:70:T  8102/9Z/€ 00°09 9T 0€ 06 '9LE VE'LT  ZA-ZEE0-S € L
WY 9Z:LS:TT 810Z/92/€ 00709 z€ " 0€ 8T 6LE 12°81  TA-ZEE0-S z L
WY Tp:0S:0T 8T02/9Z/€ 0009 9Z°0€ 17 8LE A aNOO¥ONOYE T ¢
sav :x9s esT'Z TAT TEWION €H - L #T000303g
€ # obeq Z66LTT HTETISS — 00 7 - (WL) FTemseiueny Wd 8S:0E:S 8102/92/€




STD ID: S-0332

RS

Appx mass g of Parent Sof'n

Appx vol mi of Parent Sof'n

Expected Addition for Analysis g

-]

k Standards Preparation / Ditution

Add/Edit Secondary Stds Pare 3
INTERNATIONAL
P g Parent Solution Reference ¥#
Pianning Comments Create aﬁ H3 LCS standard solution. Parent Solution #
Target dpm/g (on dil, date) 6 farent Principal Radionuckde
Target Final volume mi. 2000 Parent Reference Date

Parent Certified Act

Parant Ced Act Uncert 1 Sigma

I Parent Sp. Gravity G/M

Parent Supplier

Secondary Solution # Parent Date Recvd
Difution Date {New Ref Date) 03/23/2018 10:39 Parent Received By
Ampoude, Empty (g) Parent Cert Exp Date
Ampoule /Solution Gross (g) Parent Malrix
Net Wt Removed (g) Certified dpm/g At Ref Date

Finat Dilution Density (g/mL)

Final Dilytion Measured Mass g

Comments

Final Dllution dpmyg

Final Dif New Ref Date/Time

Transfer Container, empty (g) 16.9844 Cenified dprig on 0372272018 1038
Contalner Plus Soltution (g) 22.5094
Nat Wt Transferred (g) Parent Comments
DPM Xferred on 03/23/2018 10:39
Dituent/matrix 5: H20 Parent Tech
Diluent Density Cont, empty (g) 13.0778 Is_Primary
Test Mass of 5 mt of Diluent (g) 18.0453 1s_LCS
Diuent Density Test - {g/mL) Is_Tracer
Dilution Empty Container Mass (g) is_Callb
Dliution Full Cont g (if measured)
Diiution Final volume mi (if measured)

Half Life
D

H3 LCS standard, dilution performed as stated above by M Morgan. -BJS 3/23/18
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STD ID: S-0332

‘. »

4‘ INTERNATIONAL

Add/Edit Secondary Stds

Parent Solution Reference #

Planning Comments Parent Solution #

Target dpm/g (on dil. date) ] Parent Principal Radionuciide

Target Final volume mL 2000 Parent Reference Date

Appx mass g of Parent Soi'n +5.510! ! 6928 : Parent Certified Act

Appx vol ml of Parent Sol'n "5.520492016 | Parent Cert Act Uncert 1 Sigma

B Expected Addition for Analysis g 5 Parent Sp. Gravity G/Mi
ards Prepa on/D 0 Parent Supplier

Secondary Solution # e s-oasz o ' Parent Date Recvd

Half Life
Days.

Certi Act/Vol
Units

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) Lo " g Certified dpm/g Al Ref Date
Transfer Container, empty (g) / 6 . 9 8 ‘/ # Certified dpm/g on 03/22/2016 13 14

Container Plus Solution (g)

22507

Net Wt Transferred (g) Parent Comments

DPM Xferred on 03/22/2018 13:14
Diluent/matrix Parent Tech
Diluent Density Cont, empty (9) | ¢ '5‘ ) 7 76 Is_Primary
Test Mass of 5 mi of Dituent (g) l @ . ﬂ 1{ { 3 ls_LCS
Diluent Density Test - (g/mL) | B 1s_Tracer
Dilution Empty Container Mass (g} Is_Calib

Dilution Full Cont g (if measured)

Dilution Final Volume mi (If measured)

Final Dilution Density (g/mL}

Final Dilution Measured Mass g

Comments

Final Dilution dpm/g

Final Dil New Ref Date/Time

.03722/2018 13:14
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Report Compilation Checklist

ARS SDG: 1 8'00751 Client Name: LAN L Sample Matrix: AQ

LEVEL 1 COMPONENTS 1st Reviewer
1) Cover Page Complete and Accurate (see ARS-059)? ¥és No NA
2) Technical Review Checklist(s) Complete and Accurate? ¥Ws No NA
3) Case Narrative Complete and Accurate (see ARS-O59)?2;‘:;1‘;‘1:;;?5;?:;1%2; ¥s No NA
4) Form 1s Present for all Samples and Tests? ?gﬁ;:{fﬁgScrllegﬁ?la;iii‘;&t?a Ws 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?glglr‘g;osr‘;: b :;zicct:;k Ys No NA
7) DQO Report is Present and Accurate? Y¥s No NA
8) Client Specific Batch QC Components are Present and Complete? Y¢s No NA

LEVEL 3 COMPONENTS :Zfl;surlei (:l:) ;)eriginal subcontractor information is included, "ot Roviower
9) Efficiencies are Present? Yés No NA

10) Calibrations are Present? Yés 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? ¥s No NA
19) Calibration Certificates Present? Yes No NA
20) Copies of Log Book Pages Present? Xfs No NA
21) Sample Receiving Documentation Present? ¥fs No NA
22) LIMS Reports Present? ¥fs No NA
23) Applicable Correspondence Present? ¥fs No NA
24) Other: Yes No NA

S-iS-1§ e e A CVCIT
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 76



A R S LSC
V“ Technical Review Checklist

INTERNATIONAL

ARS SDG ARS1-18-00751

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: B18-00562 Batch B: N/A Batch C: N/A

Test Method(s): l L_/l/) }ﬁ & R/«A@\ N/A N/A

A. RADIOCHEMICAL PREPARATION REVIEW

» = = - Chemist Review Verifier Review
1) 100% of Manual Transcriptions Verified? @ No N/A Yes  No WA
2) 100% of Manual Calculations Verified? Yes  No Yes  No 1A
3) Blank Composition/Configuration Matches Calibration? Yes  No @ | Yes No lll/A
4) Deviations from procedure are documented and verified? Yes  No @ Yes  No ‘I/A
5) Appropriate Cocktail Selected? @ No N/A Yes No WA

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

“Mebisi M o196 3-14.19 W o

Chémist Signature Date Verifier Review Signature Date

B. ANALYSIS REVIEW

- Analyst Review QA Officer Review

1) Calibrations Valid and Current? (76D No NA | s No NA

2) Backgrounds Valid and Current? @9 No N/A s No  NA

3) Source Checks Completed and Acceptable? 467; No N/A @l No NA
5. /508
Date

Technicial Review

4) Background Checks Complete and Acceptable? @ No NA |¥es No NA

5) 100% of Manually Entered Parameters Verified Accurate? No NA | des No NA

6) Appropriate QC samples initiated at required frequency? No NA g8 No NA

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

/ el No NA
and Peak Shapes are Acceptable? No  N/A 0

b) Spectra show no Evidence of Interferences? No N/A {¥es  No NA

(=2
3
p

2) Analysis Parameters Checked and Correct @)

c) Sample Quench for Ali Samples within Range of Quench Curve? No NA Y& No NA

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

WWWW 3A45-(9 e BIS/E

An)‘lyst Signature Date Technicial Reviewer Signature Date

ARS-059 page 10f2 66 of 76




A F Batch A: B18-00562
df LSC

INTERNATIONAL Technical Review Checklist
C. BATCH QC VALIDATION
1) Activity + 3xCSU a Negative Number? Yes No NA Yes  No /A
2) RDL Criteria are Met? Yes No MNA Yes No [N/A
3) Method Blank Criterion Met? Yes No MNA Yes No [NA
4) LCS/LCD Criteria Met? Yes No NA Yes No QA
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Yes No NA Yes No R/A
6) MS/MSD Criteria Met? Yes No N Yes No IVA
7) Batch QC Anomaly? A No [] Yes (See Tech Notes)  NCR # (If initiated):
Project Manager Signature Date QA Officer Signature - Date

GENERAL COMMENTS

ARS-059 Page 2 of 2 67 of 76



ARS i
Technical Review Checklist

INTERNATIONAL

ARS SDG ARS1-18-00751

Sample Matrix: AQ Aliquot (Circle One) : Dry As Re&aived Filtered  Other:
Required QC Samples (Mark all that apply): Bla‘k LQé LCSD SampleDup MS MSD
ARS A. Batch ID(s): Batch A: B18-00609 Batch B: N/A Batch C: N/A
Test Method(s): LSC-LLH3-AQ N/A N/A

A RADIOCHEM!CAL PREPARATION REVIEW

1) 100% of Manual Transcriptlons Verlfled?

Chemist Review Verifier Review

No N/A I No NA

2) 100% of Manual Calculations Verified?

No @ Yes No &

3) Blank Composition/Configuration Matches Calibration? No N/A & No NA

No Yes No I

4) Deviations from procedure are documented and verified?

5) Appropriate Cocktail Selected? No N/A D No NA

e

6) Sample Prep Anomaly? E% [ Yes (See Tech Notes)  NCR # (If initiated):

MW:MWJ 59- 18 2N\ I~ 5-or 1<
Cheémist Signature

B. ANALYSIS REVIEW

Date Verifier Rewég Slgnature‘ Date

. - - Analyst Review QA Officer Review

1) Calibrations Valid and Current? @e? No N/A @ No N/A

2) Backgrounds Valid and Current? CY;&/ No NA e, No  NA

3) Source Checks Completed and Acceptable? é{ j\No N/A 3y No NA
S-WA

Date

Technicial Review

4) Background Checks Complete and Acceptable? ('ie/s/ No N/A (78> No NA
5) 100% of Manually Entered Parameters Verified Accurate? (’?% No NA Jesy No NA
6) Appropriate QC samples initiated at required frequency? /?}8 No N/A No N/A

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

| | Analysis Parameters Checked and Correct Y,/'”";
=

and Peak Shapes are Acceptable?

NG
No N/A @ No N/A

)} Spectra show no Evidence of Interferences? @V No N/A e No N/A

¢) Sample Quench for All Samples within Range of Quench Curve? é;é No N/A @ No N/A

7) Analysis Anomaly? Mo L] Yes (See Comments) NCR# (ﬁnjt\iated):

/}/‘/(M/MG’LW S5-14-13 %B&:ﬁ\ E’*\V\v

Analyst Signature Date Techmcla eviewer Slgrx:&(e Date

\
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A R S Batch A: B18-00609
l LSC

INTERNATIONAL . Technical Review Checklist

C. BATCH QC VALIDATION

)@M@ / Proj. Mgr. Review QA Officer Review
1) Activity + 3xCSU a Negative Number? Yes y( N/A Yes @ N/A
2) RDL Criteria are Met? Yo No NA [ fB N NA
3) Method Blank Criterion Met? Yes Ne NA Yes @ N/A
4) LCS/LCD Criteria Met? Y€ No NA [ (Ted) No NA
§) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Y€ No NA No N/A
6) MS/MSD Criteria Met? J " Yes  No N | ves No (R
7) Batch QC Anomaly? L] No w Yes (See Tech Notes) NCR # (If initiated):

s G-1S-(8 T 508

broject Manager Signature Date QA Officer Signature Date

GENERAL COMMENTS
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55 AM

3/9/2018 10:
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ARS International

DQO Report for SDG

Page 2 of 2

Baton Rouge Laboratory
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ARS FILE TRACKING SHEET
SDG: ARS1-18-00751
Task Date / Time Initials
Date & Time Samples Received 3/9/18 09:00 M C

ICOC Initiated/Storage Location: L1

3/9/18 10:35

MC

Technical Checks Performed

etz

Report Written / EDD GeneratedS - #-\¥/ \3224| S

545-18/ i\

>

Report / EDD Reviewed for accuracy and completeness

Quality Assurance Checks Performed on Report

F~22~1%

Management Checks Performed on Report

T

Preliminary Report Scan

—_— Wl

Report E-mailed/Faxed

Invoice Completed Invoice #:

Requires Report Mailed Yes / No

Ne—

Requires Original COC mailed Yes / No

,/

Report Reviewed and Imaged

SPECIAL REQUIREMENTS

Requirement

Yes

3 Hour Rush

24 Hour Rush

48 Hour Rush

3 Day Rush

5 Day Rush

10 Day Rush

Standard Oil/Gas Client (5 Day)

Standard Turnaround

NOTES

ARS-062-005
Revision: 8
Revision Date: 010516

Page 1 of |
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COMPANY NAME:___ LAN L spa: A251-18-2078

External and Internal Surveys

S e Fves [Tho || 27 M3 269264  gormino. PR 256427  cwesnow 3/13/18

Good Condition Rate Meter:

Radoactive et Mo Jcamroe M2 154850 o ne. PR 121649 cwsenoe 3/9/18

- Meter:
Sec. Seals Fires [no
Seals Intact Z/Yes D No D N/A Background Exposure Rate

Max. Exposure Rate on

Shipping Containers Externals

Air Bili (] Yes Ao (RN 20 (Plus Bkgd) e uR/hr

COC PRESENT WITH SAMPLES -
S Max. R able Count Rate on

coc B’Vés D No Sr:;pinzng:ntainem Extemals ﬁ)
SAMPLE CONTAINER(S) Background Count Rate (cpm) 70 (Plus Bkgd) cpm

Good Condition B(es ["J No Max. Removable Count Rate on

= hi Containers Internals
Sec. Seals [Aves  [INo o 'B”.‘;’gdf maners ? (4 cpm
Seal Intact [ tres [Ino [ IN/A

Marked Radioactive Clves Ao

# Samples Rev
Matrix [ AF | , Bl, FE, LT, SI, SO, UR, VG] Acceptance Limits

PH < 2 is Acceptable <500, <1004

Sample Label/Comments/Notes pHOrig | pHFinal | ki 1 add 4 o) | pRIF | cpm

o

B

Preserve
CARN A 3844 /139 27| So

7 L1
] -1 48y “gq 10 | &o

!
-

N

7
- K

-1 717 (39 20 | 8o
\/ =I5y 717 [15T 27 | Fo

N

DDDDDDDDDDD‘DDDDNQ

Surveyors' %
Name: % / Date/Time Surveyed: j /%f oo
v

S:\Procedures_Controlled\Controlled Forms\ARS-062 Sample Receipt Inspection Form Page715Q;‘fA_;_




American Radiation

Baton Rouge LA

Chain of Custody/Analysis Request -

COC/Lab Request #:
2018-2112

Page 1 of 1

Client Contact:

Lab Agreement #:

Site Name:

Los Alamos National Laboratory

Project Number: ADEP

Analysis Turnaround Time:
24Hour- [] Other- d
7 Days - a

14 Days - 1

21 Days - D

28 Days - I

Field Sample ID

Sample
Matrix

Sample Sample
Date Time

ad Screening Info:

Voo o

| ab Reporting Limit Type:
Method Detection Limit

CAAN-18-151444

Mar 62018} 10:56

CAAN-18-151451

Mar 6 2018 10:56

CAAN-18-151479

Mar 72018| 08:38

CAAN-18-151491

2|22

Mar 72018} 23:24

= === JwsP-LLH-3

Special Instructions:

2 « - =y}
it~ oo e T ] Tl 200 i 2o Jrimtamalegen(ouidln Jousrine
Reli@'n% e Print Name: ‘/ DLteI" ime: Received by: Print Name: Date/Time:
Relinquished by: Print Name: Date/Time: Received by: |, Print Name: Date/Tim@of 76
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