American Radiation Services - Primary

COC/Lab Request #:

1726 Wooddalo Court Chain of Custody/Analysis Request 2014-3390
Baton Rouge LA 70806 Page 1 of 1
ient Contact: Lab Agreement # : 63641-001-10 FLite Name: Los Alamos National Laboratory
IProject Number : . ﬁad Screening Info:
Analysis Turnaround Time:
24 Hour - o Other - o
7 D:_’ o Yes, Below Background
14 Day - a .
21 Day - u] :IE
28 Day - = X Lab Reporting Limit Type:
|
' ample Quantitation Limi
Sample Sample Sample % Sample Q Limit
Field Sample 1D Date Time Matrix < Special Instructions:
CAMO-14-75543 May 62014 945 w 1
CAMO-14-75545 May 92014) 11:20 W 1
CAMO-14-75546 May 12 2014 11:51 w 1

Special Instructions:

'///

, J f
el %‘W Pairt Nane: & /[// Date/Tiine: Received by: Print Name: Date/Time:
I ZE [t/ SS-\ P"/L\\ @T&I 3‘“\
IRelinquisheﬂ’BW e Print Name: 4 Date/Tite: Received by: Print Name: Date/Time:
IRelinquished by: IPrint Name: Date/Time: Received by: Print Name: Date/Time:




Los Alamos National Laboratory Page 1 of 1

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

: Mortandad/Sandia (MDA C and
EVENT ID: 4642 EVENT NAME: GS Investigation) MY2014 Q3
Watershed Sampling
SAMPLE ID: CAMO-14-75543 WORK ORDER: NA
A AS COLLECTED o ASCOLLECTED
PLANNED - PLANNED
DATE COLLECTED
(MM/DD/YYYY): 05/06 [2514  FIELD MATRIX: WG Ok
____TIME COLLECTED (HH:MM): .45~ MEDIA: UA Y
SAMPLE TECH
PRS ID: Ok CODE: UA &SP
LOCATIONID:  R-14SI FIELD PREP: UF 0] 2
LOCATION TYPE: MON FIELD QC TYPE: REG \
SINGLE ‘L, J/
PORT: COMPLETION SAMPLE USAGE: INV
PRIORITY| ORDER CONTAINER s|PRESERVATIVE COLI;,F;:TED SPECIAL INSTRUCTIONS
o [Wsp-s260-voa (oML SEPTUM AMBER 2 [eL U Ry T2
\ 'WSP-8270C-SVOA!1 LITER AMBER GLASS 3 |ICE \
J/ WSP-LL-H-3 1 LITERPOLY 1 INONE L

SAMPLE COMMENTS:Q, ,,, 5led wiin SO’ of running diesel Jenernir

LOCATION COMMENTS: none.

FIELD PARAMETERS:
Dissolved Oxygen 5. (pj mg/L Flow (in gpm) }:,3 GPM Oxidation-Reduction Potential _—~ ]ﬂ . 3 mV
pH_B V4 SU Specific Conductance 2%  uS/cm Temperature __o23.00 deg C

Turbidity _ 0.%  NTU
COLLECTED BY (PRINT) D, o) len

RELINQUISHED BY_ Date/Time |RECEIVED Q- Date/Time
i wh e Maze 05/06/ 14 |(Printed N . Lot o706 /13
[230  [Signature) ST (230
Date/Time |RECEIVED BY Date/Time
(Printed Name)
(Signature)

Report Date 05/01/2014




Los Alamos National Laboratory Page 1 of 1

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY
Mortandad/Sandia (MDA C and

'LOCATION COMI\;E ﬁ& M /VM\\) 4,{0 017/0‘0" itk

EVENT ID: 4642 EVENT NAME: GS Investigation) MY2014 Q3
Watershed Sampling
SAMPLE ID: CAMO-14-75545 WORK ORDER: NA
AS AS
AS COLLECTED
PLANNED PLANNED
DATE COLLECTED Jé
(MM/DD/YYYY): o5 I 0 (% I FIELD MATRIX: WG
TIME COLLECTED (HH:MM): \1 20 MEDIA: UA N
SAMPLE TECH
PRS ID: & CODE: UA 6549
LOCATION ID:  R-46 FIELD PREP:  UF
LOCATION TYPE: MON FIELD QC TYPE: REG
SINGLE \A/
PORT: COMPLETION SAMPLE USAGE: INV
|prIORITY| ORDER CONTAINER #|PRESERVATIV CO”;{EIETED SPECIAL INSTRUCTIONS
/(,\Q [MSGP-Hg 1LITER POLY 1 [HNO3 N And,
\
40 ML SEPTUM AMBER
\ WSP-8260B-VOA GLASS 2 [HCL
.57

(WSP-8270C-SVOAI1 LITER AMBER GLASS ,Z ICE stand

'WSP-CN(T) 250 ML POLY 1 {NAOH

'WSP-LL-H-3 I LITER POLY 1 [NONE

b (WSP-TKN+TOC 500 ML AMBER GLASS 1 JH2S04 \ VL

SAMPLE COMMENTS:

FIELD PARAMETERS:
Dissolved Oxygen 6"‘” mg/L Flow (ingpm)__ 1.Q'! \'1, 6% GPM  Oxidation-Reduction Potential ("6 L mV
pH 3 S 5 Specific Conductance __ 126 uS/cm Temperature_Z\. 0¥ degC
Turbidity f 2 S NTU

COLLECTED BY (PRINT) /4, \5 <

RELINQUISHED V"/ Date/Time |RECEIVEDBY {4, ¢ .<cev—2 Date/Time

(Printed Name) M 53 ["l } (Printed Name), SIThHi4
Signature) X(‘A—Si»lv\ 1210 (Signature) ; Zé" [3 RA1)

RELINQUISHED BYZ” Date/Time [RECEIVED BY Date/Time

(Printed Name) (Printed Name)

(Signature) (Signature)

Report Date 05/01/2014



Los Alamos National Laboratory Page 1 of 1
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY
Mortandad/Sandia (MDA C and
EVENT ID: 4642 EVENT NAME: GS Investigation) MY2014 Q3
Watershed Sampling
SAMPLE ID: CAMO-14-75546 WORK ORDER: NA
AS AS
AS COLLECTED AS COLLECTED
PLANNED LLECTED PLANNED LE
DATE COLLECTED
(MM/DD/YYYY): 05/ [2/2014 FIELD MATRIX: WG -
TIME COLLECTED (HH:MM): [1:st MEDIA: UA Y
SAMPLE TECH
PRS ID: Ok CODE: UA &SP
LOCATION ID:  R-60 FIELD PREP:  UF Ol
LOCATION TYPE: MON FIELD QC TYPE: REG }
SINGLE L
PORT: COMPLETION v SAMPLE USAGE: INV
PRIORITY| ORDER CONTAINER #|PRESERVATIVH CO”;{'“;‘NCTED SPECIAL INSTRUCTIONS
an MSGP-Hg 1 LITER POLY I {HNO3 3 o NE

WSP-8260B-VOA ‘(‘}"L%SSEPT UM AMBER 2 [HCL I

'WSP-8270C-SVOA}l LITER AMBER GLASS 3{ICE '

'WSP-CN(T) 250 ML POLY 1 [NAOH

'WSP-LL-H-3 1 LITER POLY 1 INONE

WSP-TKN+TOC |500 ML AMBER GLASS 1 |H2504 "

SAMPLE COMMENTS: Sq,.\ pled woititn 5O of ronning diese Swera:\-vr

LOCATION COMMENTS: pyp N{

FIELD PARAMETERS:
Dissolved Oxygen S, 2 2 mg/L Flow (in gpm) [.2°3% GPM Oxidation-Reduction Potential ?'i 2 mV
pH__ §1¥ SU  Specific Conductance | 20 uS/em Temperature _£23- 2} deg C
Turbidity 4. 40 NTU

COLLECTED BY (PRINT) A S 4‘0 )
RELINQUISHED BY Date/Time |[RECEIVED BY £ _ (- 2 <t Date/Time
(Printed Name)~ ¢ Juu (€. % o$/iz{zok4 |(Printed Name) osfiz{2014
(Signature) (23S [(Signature) m 1235
RELINQUISHED BY ~ 7| Date/Time |RECEIVED BY .

. . Date/Time
(Printed Name) (Printed Name)

Signature) (Signature)

Report Date 05/01/2014




DATA VALIDATION REPORT

Chain Of Custody No. 2014-3390
1. Distribution Of Samples In EDD.

Regular Field Equipment
SDG Analytical Method Samples Duplicates Trip Blanks Field Blanks  Blanks
ARS1-14-01217 (Generic:Low_Level_Tritium 1
IARS1-14-01217 Generic:Low_Level_Tritium 1
IARS1-14-01217 Generic:Low_Level_Tritium 1
2]
£ g 2 -
) =] o &
J2 1 g g0 5 o |8 |8 & | ¢
B X| = ® x| x> G © 53 88 S 8 c 8
2 5% 255 |58 |8 |EgE9 22 |2 98 |8
S BlE | B Q? |€050 o2 S50 Bl | S o8 | E
Q o x |€£3 Q3% Sa o @
. . Q 5 2 g o > 4L 2/0 Ql v (=) ] o]
/Analysis  [Prep Regular (Field ol 3|3 % 8 g T | 8,-;_; -°§ aE §E al § 5. §1
SDG Analytical Method LotID Lot ID Samples |Duplicates | =| it/ | 3| 3|5 |50 3A| 8P oo | 8§ @&
ARS1-14-01217  |Generic:Low_Level_Tritum  [ARS1-B14-  |ARS1-B14- 3 1 11
2. Distribution Of Analytes In EDD.
Analytical Method ’ Sample Spiked
Analytical Method Category Field Sample ID Lab Sample ID Purpose Surrogates Compounds |T|
Generic:Low_Level_Tritium RAD CAMO-14-75543 ARS1-B14-01132-06 REG 1 7 0
Generic:Low_Level_Tritium RAD CAMO-14-75545 ARS1-B14-01132-07 REG 1 0 o 0
Generic:Low_Level_Tritium RAD ICAMO-14-75546 ARS1-B14-01132-08 REG 1 o 1] o
Generic:Low_Level_Tritium RAD LCS ARS1-B14-01132-01 | CS D 0 1 0
Generic:Low_Level_Tritium RAD LCsD ARS1-B14-01132-02 | CSD 0 D 1 o
Generic:Low_Level_Tritium RAD MB ARS1-B14-01132-03 MB 1 o 0 c

3. Are any analytes missing?

No.

4. Were any holding times exceeded?

No.

5. Any contaminants in blanks?

Page 1 0of 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?

S |5
25 - 2 E Ew |® =
285w O Se |« £
9203 5 BBl =
2328 & EH2EEE B &
LCS Lab Sample LCSD Lab Analytical Method Parameter Name Lab Lot ID Analysis Sample Matrix |S &G ¢l S| 385585 @
IARS1-B14-01132-01 IARS1-B14-01132-02 Generic:Low_Level_Tritium [Tritium IARS1-B14-01132 p6-11-2014 W 74.000[81.000/120.00{80.000 10 10.851

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.

Page 2 of 3




12. Additional Validator's Comments.

13. Display Flagged Data.

DATA VALIDATION REPORT

[=] 2 2 o
] o & S § | = g 5 e =
2 o 7] @ § 3 < 8 2
a £ £ - - - = B | g o 5 3 c a 2] g S B | :§
c 3 @ P ] 4] ] @ Sl S i 2 2 (4 S 3 £ - ® | S
<] Z P K] . | &3 - EE-KIE=-E c e e’ T v8 o o € = L)
3 3 T |Bgsg 3| 35 E| 985282 |§ ¥ 2] ¥ ¥ § Ey:z @ s |B&d
° ] § ) @ SE3Te | @ Q o o) @ c @ T8 o
3 o L laal < < = ¢ | S%a%x |8 3 3 2 & el 5 3 gl < 1S5S
14 81 Izo14-3390 ICAMO-13-75543 REG JNIT D [Generic:lLow_Lev [Tritium v p 5 1.2900 pCiL [1.2900 pCil 19700 0.6300 W~ [5/06/2014 3:21212-514- VAL
Tritiu
46 014-3390 ICAMO-14-75545 REG  NIT ITritium - 12a 31100 pCiL  pi3.1100  pcil  [.8900 b.1200 W p5/09/2014 ARS1-B14- VAL
D1132
60 Fou-aaeo CAMO-14-75546 FEG NIT ITeitium U U 5 [1.3700 pCiL f1.3700 pCiL .0000 p.6500 W [p5/12/2614 3:215312-514- VAL
Reason Code
R12a The LCS percent recovery was <the LAL but >10%. Follow the external laboratory limits located within the associated data package.
R5 Analyte is not detected because the amount reported is less than the MDC.

14. Usable Result Count.

No. Unuseable
Field Sample ID L ocation ID Sample Purpose Analytical Method Records Total Records
ICAMO-14-75543 R-14 81 REG Generic:Low_Level_Tritium 0 1
ICAMO-14-75545 R-46 REG Generic:Low_Level_Tritium 0 1
ICAMO-14-75546 R-60 REG Generic:Low_Level_Tritium [0 d

Page 3 of 3



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

INTERNATIONAL

ARS International, LLC

Laboratory Analysis Report

ARS1-14-01217

Prepared for:

Los Alamos National Laboratory

Keith Greene
P.O. Box 1663
MS M992
Los Alamos, NM 87545
kgreene@lanl.gov

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

Suraa leece é]O/vv\”’);D p

Project Manager Review Management Review

Notes: ARS Intemational, 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 raquires 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

10of7




2609 North River Road, Port Allen, Louislana 70767

1 (800) 401-4277

FAX (225) 381-2996

B
INTERNATIONAL,
ARS Sample Delivery Group: ARS1-14-01217 Request or PO Number: 2014-3390
Client Sample ID: CAMO-14-75543 ARS Sample ID: ARS1-14-01217-001
Sample Collection Date: 05/06/14 Date Received: 05/15/14
Sample Matrix: Agueous Report Date: 06/12/14
ey | e s T wee oc oui| A s arie | e T
Enriched H-3 1,290 0.630 1.970 0.950 u pCi/L ARS-040 06/11/14 01:02 8 NA

NOTES: Contract 250953

Project Manager Review

Notes: ARS International, LLC assumes no liabllity for the use or interpretation of any analytical resuits provided other than the cost of the analysis itseif.

Reproduction of this report in less than full requires the written consent of ARS International, LLC.
The results in this report pertain only to the samples tested and are intended solely for the use of the client.

20f7

LELAP Certificate# 01549




2609 North River Road, Port Allen, Louisiana 70767

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

ARS Sample Delivery Group: ARS1-14-01217 Request or PO Number: 2014-3390
Client Sample ID: CAMO-14-75545 ARS Sample ID: ARS1-14-01217-002
Sample Collection Date: 05/09/14 Date Received: 05/15/14
Sample Matrix; Aqueous Report Date: 06/12/14
o | e T voc oc oqui| M o s, | hova ] Tacerrem
Enriched H-3 13.110 2.120 1.890 0.910 pCi/L ARS-040 06/11/14 05:13 pid:} NA

NOTES: Contract 250953

Project Manager Review

Notes: ARS International, 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 ARS International, LLC.

The results in this report pertain only to the samples tested and are intended solely for the use of the client.

LELAP Certificate# 01949

3of7




2609 North River Road, Port Allen, Louisiana 70767

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

ARS Sample Delivery Group: ARS1-14-01217 Request or PO Number: 2014-3390
Client Sample ID: CAMO-14-75546 ARS Sample ID: ARS1-14-01217-003
Sample Collection Date: 05/12/14 Date Received: 05/15/14
Sample Matrix: Aqﬁeous Report Date: 06/12/14
N o om| A I
Enriched H-3 1.370 0.650 2.000 0.960 U pCi/t. ARS-040 06/11/14 09:24 JPB NA

NOTES: Contract 250953

Project Manager Review

Notes: ARS International, LLC assumes no liability for the use or interpretation of any analytical results provided other than the cost of the analysis itseff.

Reproduction of this report in less than full requires the written consent of ARS International, LLC.
The results in this report pertain only to the samples tested and are intended solely for the use of the client.

40f7

LELAP Certificate# 01949




. ‘ - [ J 2609 North River Road, Port Allen, Louisiana 70767
> 1 (800) 301-4277 FAX (225) 381-2996

- INTERNATIONAL

QC Resuits Report

Sample Delivery Group: ARS1-14-01217
Date Received:; 5/15/2014

Laboratory Control Sample Evaluation

s
analysis Qc AnalvsisT Expected Report Analysis W Analy lysk: Percent A
Batch Type Analyte Resuits csu1(1s) Mbe Value Qual Unlts Test Method Date/Time Technician | Recovery (%) c;e:‘t;: ce
ARS1-B14-01132 LCsD H3 20.110 3.160 2.030 24,870 pCi/L ARS-040 6/10/14 16:40 JrB 81 80%-120%
Blank Evaluation
Analysis QcC Analysis Expected T Report Analysis ysi: Analysl
Batch Type I Analyte Resuts | CSU1(18) | MDC vaive | ! unies Test Method Date/Time Yechnician
ARS1-B14-01132 MBL H3 1.310 0.580 1.780 NA U pCi/L ARS-040 6/10/14 16:40 Ly ]
Sample RER Duplicate Evaluation
g RER
Analysis Qc Analysis Analysis Analysis Iy si: Analysl:
Batch Type | Description | Resultl | CSU1(1s) | Resuit2 | CSU2(1s) |Qual) ™, . Test Mathod Date/Time Technician RER AcceptanceR
ARS1-B14-01132 Lcs H3 20.110 3.160 18.040 2.850 pCi/L ARS-040 6/10/14 16:40 w»B 0.34
Sample DER Duplicate Evaluation
DER
Analysis Qc Analysls Analysls Analysis Analysis Analysls
Batch Type | Description | RESUitl | CSU1(1s) | Result2 | CSU2(1s) | Qual| "y Test Method Date/Time Techniclan DER A“‘a'::“:“"
ARS1-B14-01132 LCs H3 20.110 3.160 18.040 2.850 pCi/L ARS-040 6/10/14 16:40 B 0.97 <3

Project Manager Review

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

LELAP Certificate# 01949 NELAP Certificate # E87558

50f7




AM-241
U-234
U-235
U-238

Pu-238

Pu-239/240

Th-228
Th-230
Th-232
H3
Ra-226
Ra-228
TotalU
Pb-210
Po-209
Sr-90
TC-99
NI-63

6of 7

QC Evaluation
EPA Method: ARS-090
Batch ID; ARS1-B14-01132
SDG's: ARS1-14-01217

LCS 18.0400 CSU (2s)
LCSD 20.1100 CSU-D (2s)
DER = abs(LSC-LSCD) =

sqr((2s CSUR2)"2)+({ 25 CSU-D/2)"2) at 1 sigma

DER 2.07 =
4170258
%RPD= ABS(LCS-LSCD) *100=
{LCS+LCSDY2
%RPD 2.07 *100 =
19.075

5.5800

6.1900

0.496372 <3

< 25%

10.8519 < 25%

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

RER= abs((LCS-LCSD)) =
{CSU)+(CSD) at 2 sigma
RER = 2.07

11.7800

Blank Information

Act CSU(2s) MDA Act>MDA

1.31 1.14 1.78

<1 <--LANL Requirement

0.175721562 «1

*MDA should be below RDL
*Blank activity must be below MDA
*Blank activity must be < 1.65*CSU (DOE only)

ACT = 1.31
CSU= 114
Is ACT<1.65*CSU? ¥ES




American Radiation Services - Primary| €OC/Lab Request #:
1726 Weotdale Coun Chain of Custody/Analysis Request /) ~y— > |2014-33%0
Baton Rouge LA 70806 +“ I ) "{/
. 4 Page 1 of 1
nt Contact: JLab Agreement # : 63641-001-10 Site Name: Los Alamos National Laboratory
o Project Number : ‘Rad Screening Info:
JAnalysis Turnaround Time:
24 Hour - u] Other - a
l— 7Day- a Yes, Below Background
14 Day - a .
21 Day - O £
28 Day - = 4 Lab Reporting Limit Type:
4 s .
a Sample Quantitation Limit
Sample Sample Sample §¢n
Field Sample ID Date Time Matrix |2 Special Instructions:
CAMO-14-75543 May 6 2014 9:45 w 1
CAMO-14-75545 May 92014 11:20 w 1
CAMO-14-75546 May 12 2014| 11:51 w 1
i
Special Instructions:
St T A T T
Relinuished by -~ Prift Name: K ’ Date/Time: Rece J Print Nagne: Date/Time:
Ve pte £ 1T 2 sl AL S~/s S/t
Relinquished by Print Name: - Date/Tifne: Received by: Print Name: Date/Time:
Relinquished by: |Print Name: Date/Time: Received by: Print Name: Date/Time:




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

American Radiation Services
Analytical Reports

for

Los Alamos National
Laboratory




2609 North River Road e Port Allen, Louisiana 70767

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

INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory
Request: 2014-3390

n = E,
a4 i 1 "
1 & T a & ¥
1 i - [ -
4 : i
= i i | 4 |
e
.

20f 76
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2609 North River Road e Port Allen, Louisiana 70767

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

INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory
Request: 2014-3390

4 of 76



2609 North River Road e Port Allen, Louisiana 70767

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

INTERNATIONAL

June 13, 2014

LANL

Keith Greene

PO Box 1663 MS M992
Los Alamos, NM 87545

Request Number: 2014-3390
LANL Sample ID: CAMO-14-75543; CAMO-14-75545; CAMO-14-75546.

Dear Mr. Greene;
On May 15,2014, ARS International received three (3) water samples to be analyzed for Low Level Tritium.

Samples were counted using the appropriate counting equipment and QA/QC for this type of analysis. Results of
the analysis and QA/QC are attached in the data package.

The client and QA/QC samples were counted with a count time sufficient to meet quality control parameters for
counting equipment and were within acceptance criteria and statistical sound detection limits.

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

Sincerely,

boratory Management
ARS International

50of 76



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

INTERNATIONAL

COVER PAGE

PROJECT SAMPLE IDENTIFICATION
CROSS-REFERENCE

TO ARS SAMPLE LABORATORY IDs
Subcontract (LANL Agreement Number) 250953

LANL . L .
Request American Radiation Services
PROJECT SAMPLE
Number ID NUMBER SAMPLE ID NUMBER(S)
2014-3390 CAMO-14-75543 ARS1-14-01217-001
2014-3390 CAMO-14-75545 ARS1-14-01217-002
2014-3390 CAMO-14-75546 ARS1-14-01217-003
SAMPLE RECEIPT

The samples were received in good condition. The samples were screened for radioactive contamination as per
procedure ARS-062 “Sample Receiving”. A 28-day turnaround was requested on the chain of custody.

ANALYTICAL METHODS

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

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

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

“I certify that this sample data package is in compliance with SOW requirements, both technically and for
completeness, other than the conditions detailed above. Release of the data contained in this sample data package
and the computer-readable EDD, as applicable, submitted on diskette or by modem, has been authorized by the
Laboratory Manager or the Manager's designee, as verified by the following signature.”

"[ certify that this electronic image and all hardcopies produced from this image accurately represent the data and
are in compliance with the LANL specific requirements, both technically and for completeness, other than the
conditions detailed above or in the sample data package narrative. Release, by submission through email, the data
contained in this electronic image and the computer-readable EDD (as applicable), has been authorized by the
laboratory Manager/Technical Director or the Manager's designee."

4 O/VN%Q——' Laboratory Management, ARS International Db-|6- |\-'

Sigliature Title Date

6 of 76



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

‘ INTERNATIONAL

ARS International, LLC

Laboratory Analysis Report

ARS1-14-01217

Prepared for:

Los Alamos National Laboratory

Keith Greene
P.O. Box 1663
MS M992
Los Alamos, NM 87545
kgreene@lanl.gov

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

Qe heese 4awwﬂo5D ‘p

Project Manager Review Management Review

Notes: ARS Intemational, 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,

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

7 of 76




2609 North River Road e Port Allen, Louisiana 70767

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

INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory

Low Level Tritium
by
Low Level Liquid

8 of 76



2609 North River Road, Port Allen, Louisiana 70767

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

»
INTERNATIONAL
ARS Sample Delivery Group: ARS1-14-01217 Request or PO Number: 2014-3390
Client Sample ID: CAMO-14-75543 ARS Sample ID: ARS1-14-01217-001
Sample Collection Date: 05/06/14 Date Received: 05/15/14
Sample Matrix: Aqueous Report Date: 06/12/14
Analysis Analysis csu Analysis Analysis Analysis Analysis Tracer/Chem

Description Results +/-1s MDC bLc Qual Units Test Method Date/Time Technician Recovery
Enriched H-3 1.290 0.630 1.970 0.950 u pCi/L ARS-040 06/11/14 01:02 ieB NA

NOTES: Contract 250953

Project Manager Review

Notes: ARS International, 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 ARS International, LLC.
The resuits in this report pertain only to the samples tested and are intended solely for the use of the client,
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LELAP Certificate# 01949




2609 North River Road, Port Allen, Louisiana 70767

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

ARS Sample Delivery Group: ARS1-14-01217 Request or PO Number: 2014-3390
Client Sample ID: CAMO-14-75545 ARS Sample ID: ARS1-14-01217-002
Sample Collection Date: 05/09/14 Date Received: 05/15/14
Sample Matrix: Aqueous Report Date: 06/12/14
Deserimion Resus il MDC pic  qu AR Test Method Date/Tme Techmean | Recorery
Enriched H-3 13.110 2,120 1.890 0.910 pCi/L ARS-040 06/11/14 05:13 JPB NA

NOTES: Contract 250953

Project Manager Review

Notes: ARS International, 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 ARS International, LLC,
The results in this report pertain only to the samples tested and are intended solely for the use of the client.
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LELAP Certificate# 01949




2609 North River Road, Port Allen, Louisiana 70767

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

\
CINTERNATIONAL
ARS Sample Delivery Group: ARS1-14-01217 Request or PO Number: 2014-3390
Client Sample ID: CAMOQ-14-75546 ARS Sample ID: ARS1-14-01217-003

Sample Collection Date: 05/12/14 Date Received: 05/15/14

Sample Matrix: Aqueous Report Date: 06/12/14
e | e ]G] e o R

Enriched H-3 1.370 0.650 2.000 0.960 u pCi/L ARS-040 06/11/14 09:24 w8 NA

NOTES: Contract 250953

Project Manager Review

Notes: ARS International, LLC assumes no liabifity for the use or interpretation of any analytical results provided other than the cost of the analysis itself.

Reproduction of this report in less than full requires the written consent of ARS International, LLC.

The results in this report pertain only to the samples tested and are intended solely for the use of the client.

LELAP Certificate# 01949

11 of 76




ARS

2609 North River Road, Port Allen, Louisiana 70767

INTERNATIONAL

QC Results Report

Laboratory Control Sample Evaluation

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

Sample Delivery Group: ARS1-14-01217
Date Received: 5/15/2014

Lcs
Analysis QC Analysis Expected Report Analysis Analysi Analysi: Percent
Batch Type | AW | pegups | CSU1(S) | MDC value | U2l ypits Test Method Date/Time Techmician |Recovery (%)| “CoPiance
ARS1-B14-01132 LCSD H3 J 20.110 3.160 2.030 24.870 pCi/L ARS-040 6/10/14 16:40 jPB 81 80%-120%
Blank Evaluation
Analysis QC Analysis Expected Report Analysis Analysi: ysi
Batch Type Analyte Results CSU 1 (15) Moc Value Qual Units Test Method Date/Time Technician
s—
ARS1-B14-01132 MBL H3 1.310 0.580 1.780 NA U pCi/L ARS-040 6/10/14 16:40 JPB
Sample RER Duplicate Evaluation
- T RER
Analysis QC Analysis Analysis Analysis Analysis Analysis
Batch Type Description Result 1 CSU 1 (1s) Result 2 CSU 2 (1s) | Qual Units Test Method Date/Time Technician RER Accea;:,ta:ceR
ARS1-B14-01132 | LCS H3 20.110 3.160 18.040 2.850 pCi/L ARS-040 6/10/14 16:40 jPB 0.34 <1
Sample DER Duplicate Evaluation
DER
Analysis QcC Analysis Analysis Analysis Analysis Analysis
Batch Type Description Result 1 CSU1 {1s) Result 2 €sU2(1s) | Qual Units Test Method Date/Time Technician DER Acc‘:::::ceﬂ
ARS1-B14-01132 | LCS H3 20.110 3.160 18.040 2.850 pCi/L ARS-040 6/10/14 16:40 JPB 0.97 <3

Project Manager Review

12 of 76

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

LELAP Certificate# 01949

NELAP Certificate # E87558



AM-241
U-234
U-235
U-238

Pu-238

Pu-239/240

Th-228
Th-230
Th-232
H3
Ra-226
Ra-228
Total U
Pb-210
Po-209
Sr-90
TC-99
NI-63

13 of 76

QC Evaluation
EPA Method: ARS-090
Batch ID;: ARS1-B14-01132
SDG's: ARS1-14-01217

LCS 18.0400 CSU (2s)
LCSD 20.1100 CSU-D (2s)
DER = abs(LSC-LSCD) =

sqr((2s CSU2)"2)+(( 2s CSU-DI2)'2) at 1 sigma

DER 2.07 =
4170258
%RPD= ABS(LCS-LSCD) *100=
(LCS+LCSD)2
%RPD 2.07 *100 =
19.075

5.5900
6.1900

0.496372 <3

< 25%

10.8519 < 25%

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

RER= abs((LCS-LCSD)) =
(CSU)+(CSD) af 2 sigma
RER = 2.07
11,7800

Blank Information

Act CSU(2s) MDA Act>NIDA

<1 <--LANL Regquirement

0.175721562 <1

*MDA should be below RDL

“Blank activity must be < 1.65*CSU (DOE only)

|
i
| *Blank activity must be below MDA
i
i

1.31

jcsu= 114

| IsACT<1.65*CSU? ¥ES

1.31 1.78




2609 North River Road e Port Allen, Louisiana 70767

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

INTERNATIONAL

American Radiation Services
Analytical Reports
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Low Level Tritium
by
Low Level Liquid
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6/12/2014 11:42

3H Background
Total # pts
Valid # pts
Mean

SD

Date

Apr 01, 2014
Apr 02, 2014
Apr 02, 2014
Apr 02, 2014
Apr 02, 2014
Apr 02, 2014
Apr 02, 2014
Apr 02, 2014
Apr 02, 2014
Apr 02, 2014
Apr 02, 2014
Apr 02, 2014
Apr 02, 2014
Apr 02, 2014
Apr 02, 2014
Apr 03, 2014
Apr 03, 2014
Apr 03, 2014
Apr 03, 2014
Apr 03, 2014
Apr 03, 2014
Apr 03, 2014
Apr 03, 2014
Apr 03, 2014
Apr 03, 2014
Apr 03, 2014
Apr 03, 2014
Apr 03, 2014
Apr 03, 2014
Apr 04, 2014
Apr 04, 2014
Apr 04, 2014
Apr 04, 2014
Apr 04, 2014
Apr 04, 2014
Apr 04, 2014
Apr 04, 2014
Apr 08, 2014
Apr 11, 2014
Apr 12, 2014
Apr 15, 2014
Apr 17, 2014
Apr 24, 2014
Apr 25, 2014
Apr 28, 2014
Apr 30, 2014
May 02, 2014
May 02, 2014
May 05, 2014
May 06, 2014
May 07, 2014
May 09, 2014
May 09, 2014
May 09, 2014
May 10, 2014
May 14, 284476
May 14, 2014
May 16, 2014

:25 AM

5807
65

2.08
0.18

Value

NNV ERENMOMNNMNNVMEREDDMDOMEOMODEDDOMNMOMEOMRERDMDOMREPREROMOMNOMRPRREODOEREROODEDLDOMOMDOMNOMOMRENMREODOOOODMRERNDDODREPRPRR

.97
.93
.94
.03
.26
.66
.89
.15
.02
.26
.08
.94
.26
.83
.11
.17
.42
.13
.39
.03
.97
.08
.81
.95
.28
.18
.88
.99
.30
.27
.06
.98
.79
.24
.32
.89
.13
.66
.23
.12
.21
.29
.05
.93
.32
.07
.79
.42
.24
.98
.06
.09
.10
.10
.90
.04
.28
.12

QuantaSmart (TM)

vValid Pt

e bd B Bd Bd DE BE B DE Bd Dd B Bd Bd Bd DE D BE DE DG DA B4 B B DE DG DA DG Dd DA DX Bd DE B DG DG DE DA B DE DG BE B D D D D D D DD e X

2.03

IPA -

Serial# 423814

Page# 1



May
May
Jun
Jun
Jun
Jun

21,
22,
06,
09,
10,
10,

2014
2014
2014
2014
2014
2014
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.11
.95
.51
.07
.96
.96
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6/12/2014 11:42:25 AM QuantaSmart (TM) - 2.03 - IPA -

3H Background

Serial#t 423814

Page# 1

Total # pts 5807
valid # pts 65
Mean 2.08
SD 0.18
SD
............................................................................................... ._4
2619 .............................................................................................. k3
L ]
2'439 ........................ . . , ........................................... .. ......................... 2
. ) ;
2259+ - o . @b ",L ......... ’b.t ..... PR o .,.,. ........... | +14
] sy / ] o :
2.079 . . b .4 - Y — @ .- 2Lt o T e . N 0
] [} . (] 4 ¢ L)
A4 . M ° P ' o .
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1.899 . 5 3 ° . . .
1719 ........ S ‘ ....................................... B 2
1539 ................................................................................................ _3
=l
4/1/2014 6/10/2014
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6/12/2014 11:41:28 AM QuantaSmart (TM) - 2.03 - IPA - Serial# 423814 Page# 1

3H Efficiency

Total # pts : 5882

valid # pts : 66

Mean : 62.52

SD : 0.14

Date Value vValid Pt

Apr 01, 2014 62.74
Apr 02, 2014 62.52
Apr 02, 2014 62.61
Apr 02, 2014 62.73
Apr 02, 2014 62.40
Apr 02, 2014 62.56
Apr 02, 2014  62.48
Apr 02, 2014 62.39
Apr 02, 2014 62.74
Apr 02, 2014 62.51
Apr 02, 2014 62.60
Apr 02, 2014 62.49
Apr 02, 2014 62.65
Apr 02, 2014 62.55
Apr 02, 2014 62.43
Apr 03, 2014 62.64
Apr 03, 2014 62.39
Apr 03, 2014 62.76
Apr 03, 2014 62.69
Apr 03, 2014 62.65
Apr 03, 2014 62.60
Apr 03, 2014 62.47
Apr 03, 2014 62.58
Apr 03, 2014 62.67
Apr 03, 2014 62.35
Apr 03, 2014 62.61
Apr 03, 2014 62.48
Apr 03, 2014 62.70
Apr 03, 2014 62.62
Apr 04, 2014 62.56
Apr 04, 2014 62.59
Apr 04, 2014 62.36
Apr 04, 2014 62.25
Apr 04, 2014 62.43
Apr 04, 2014 62.60
Apr 04, 2014 62.58
Apr 04, 2014 62.51
Apr 08, 2014 62.69
Apr 11, 2014 62.59
Apr 12, 2014 62.53
Apr 15, 2014 62.41
Apr 17, 2014 62.74
Apr 24, 2014 62.24
Apr 25, 2014  62.37
Apr 28, 2014 62.65
Apr 30, 2014 62.38
May 02, 2014 62.49
May 02, 2014 62.13
May 05, 2014 62.51
May 06, 2014  62.71
May 07, 2014 62.36
May 09, 2014 62.64
May 09, 2014 62.23
May 09, 2014  62.47
May 10, 2014  62.37
May 14, 2092776 2. 56
May 14, 2014 62.47
May 16, 2014 62.49

B4 D4 Dd DA D4 B D4 Dd bd Dd B4 D4 B D4 bd D4 DA B4 Bd D Bd Bd B4 B4 D4 B Dd Bd D Dd Dd B4 B D D D B D D D D D B B Dd B B D MM M



May
May
May
Jun
Jun
Jun
Jun

21,
22,
22,
06,
09,
10,
10,

2014
2014
2014
2014
2014
2014
2014
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.44
62.
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27
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6/12/2014 11:41:29 AM

3H Efficiency
Total # pts
valid # pts
Mean

SD

4/1/12014

37 of 76

5882
66
62.52
0.14

QuantaSmart

(T™M)

2.03

IPA -

Serial# 423814

Page# 1

6/10/2014




2609 North River Road e Port Allen, Louisiana

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

INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory

Tritium- Screening
by
Low Level Liquid
Scintillation Counting

38 of 76



2609 North River Road e Port Allen, Louisiana 70767

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

INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory

Tritium-Screening
by
Low Level Liquid
Scintillation Counting

39 of 76



s|x’ LAeY-Bullaang-jaAR MO TWNNLL 62010-F L @\SI92Ys peaidg\suole|noje D\ yD\SO0paleysy: S

OGO = ToAIGR T 1r0d . OIAIaR

IOAIG#E - J0IaE - 110d  oiaas

OAIgE - 0mIaE: 110d S oAIaR

IO/MA OAIG#E  110d - JOING#

IOAIAE. 0N < 1n0d oA

IO/AIG# 0 0INIaE 110d  oIAIQ#

OIAIOH - 0N - 110D pIAIaR

IOING#: - TOAIa#. 1104 o/NIaR

JOINQ# - iO/NIGE  10d - joinigs

IONGE  0iAIa#  110d ioinaE

IO/AIGE0/NIgEE: 110d T DINGE

O/AIaE C joAaE  1n0d jo/NIa#

IOIAIG#: TO/AIGE - 110d s 0/NaH

I0AIa  oing# 1n0d o 0/AgR

O/NIAE 0% 110d AR

joIAIGE . oNaR. In0d G lDINaOH

JOING#  TONIGE - I10d - DIAIGE

O/AQE - IDIAIGE - 1M0d L DINGR
ON - Zegcool nod . 7z9:8l 100} 2092 Tl LZE) 0zZ) 80-6,010-719
ON Z0L9L0L= 1100 vE9 2 000l ov'9e Tl 86171 0z} 20-62010-719
ON 2492204 I10d - g9L o 000} 6292 Gzl 6L} /74 90-6/010-719
ON- #6/6:201 100d = 289°LL 000} 1292 G171 £8Z°1 ozl 60-62010-719
ON 85.L0L . 10d Ll ov'Bls 9001 1£°92 6Lzl 1oL} 814 $0-6.010-719

100-v-0S1 se pazfjeue aq 3sniy ajdwes  vaw

UoRelisIg Inoylim 1ejepn ues| Ul usslog Wingllf |y Uoljoes

sHun ALINILDV (sweib)jonbily v UI[90N 43 VINdD Punoibyoeg VINdD 3WIL LNNOD

0¥0-Suv

6l0l0vlE

;@] a|dwes

-LSHY /al yoyeg SHY

SLCLO-Pi-lSHY /SioquinN ] 9jid SHY

090-S¥vV

:saunpadoid

€C
44
%4
0c
6
8l
Ll
8l
Sl
142
€l
2l
L

400f7—émmvu><ol\como



2609 North River Road e Port Allen, Louisiana 70767

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

INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory

Tritium-Screening
by
Low Level Liquid
Scmtlllatlon Counting

41 of 76



$1/01/90 ais P-PTT1S0-61T T ¢00 STZT0-VTI-TSAV oYl 80-640T0-+19-TSUY
$1/01/90 aits €-vTTIS0-6TT T T00 STZTO-VT-TSUV oulL £0-6£0T0-+19-1SUY
¥1/60/90 ais 9YSSL-PT-OWVD T €00 LITTO-YT-TSUVY S5yl 90-640T0-+T4-TSYUY
$1/60/90 ais SPSSL-YT-OWVD T 00 LITTO-VT-TSUVY S5yl 50-6£0T0-¥19-1SUV
¥1/60/90 ais EPSSL-PT-OWVD T T00 LIZTO-VTI-TSAUV oYl ¥0-6£0T0-¥T9-TSHY
19 €0-6£0T0-+T9-1SUY
aso 2¢0-6£0T0-+19-1SUY
SO1 T0-640T0-+19-TSYUY
BUjU33IDS WNIRLIL |[SA3T MO uondusaa
ov ~ X1en 1T0-v-2S1 sisAjeuy w _umo-mu_i [PLITRETR

640T0-¥18-TSUY ar yoiegq sisAjeuy

Aiojeloge abnoy uojeg

ﬂuoﬂwama d A
WY 8v:6 $102/9T/S :pajuld Hoday yojeq sisijeuy "Ju] ‘S3IAIIS UONBIPEY UBDLIWY




Sti/S:TT $T0Z/91/S0 | QUAG\AVHWY ¥20E9T 1 TO0T v-PTTTS0-6TT| 80-6£0T0-+19-1SUV| 6/0T0-T1d-TSUV|699€T
YriLSITT $T0Z/9T/S0 | QUAG\AVINY £20€9T 17101 €-PTTTS0-6TT| LO-6L0T0-¥T9-TSUV| 6£0T0-+19-TSUV|899¢€T
YYiLSITT $T0Z/9T/S0 | QUAG\QVYWY 0zoe9t 10T 9YSS/L-PT-OWVD| 90-6L0TO-+T19-TSUV| 6£0T0-vT1d-TSUV|L99€T
YriLSiTT $T0Z/9T/S0 | QUAGN\AVIWY 6T0E9T 110t SYSSZ-PT-OWVYD| SO0-6/0T0-+T19-TSUV| 6/0T0-419-TSUV|999€T
PPiSiTT $T0Z/9T/S0 | QYAD\AVIWY 8T0E9T 7{90°0T €PSSL-PT-OWVD| +0-6/0T0-+T9-TSUV| 6/0T0-+T9-TSUV|S99ET
PriLSITT $T0Z/9T/S0 | QUAG\QVIWY "t €0-6L0T0-¥T9-TSUVY| 6£0T0-+19-1SUV|P99ET
PPiLSITT $T0Z/9T/S0 | QUAD\AVINWY 1T 20-6£0T0-¥TA-1SUV| 6/0T0-#TA-TSHYV | E99ET
YriLS:TT $T0C/9T/S0 | QUAG\AVIWY Nt T0-640T0-vT9-TSYUV| 6L0T0-vT19-TSUVICI99ET
2jedpon daridsn| zar 21| zsyunlonbiy| Zionbyv| 1A D1 Tsiunionbijy; Tionbiy anusid arsjdwesydsegy yseav QMOI.HOOMOMIQA
5
Q
T Jo T abed Alojeioqe] abnoy uojeg

WV €1:6 ¥T0Z/61/S :paiund

vS0-Suv

SOOIAISS uonjeIpeY uedLIBWY




SWT S|SdUsI=239Y

23 =230UsIaI=Y

G, :(oosu) a3sang 210399 Aelad 8T

s3TUun

93TT FTeH wH\HOHmmm
730 :UOTIDBIIOD SFTT ITeH

-93TT ITeH

1 (DIsSU) SWTI SOUIPTOUTOD

330 :I03TUOW A3Tousborsilsy 370 :soTdwes pPaIoTOD
330 :UOTIDDIIOD DOUSDSIUTWN] uQp :ISTTOIJUOD DIeas

00°0
00°0
0s°0

I03ReUTWIDL

330 :9douUsIdIY

-SUOTJDODIIOD JUNOD

0°000¢C 0°0 .}
0°000¢C 0°0 =
9°8T 0°Z A4
vwbIsz 1IN0 T suotbay

uothoy Auy - UO :1IOJ3PUTWIDL & PwbIg 2

FFO :PTOYUSSIUL WD MOT
330 :3DeI3QNS punoabioeqg

S3eTnNOTED 1 :a1dwes/sTeTAH

1 :3unop o1dweg jeadsy 1 :s9124AD 3unop Aessy

T3A9TT MOT :OPOW 3JUNOD
00°0ZT : (UTW) SWTL Junod

TWOT €H TI S¥VY :Abasum moT]
398 youand

00°0 :(utw) Aels JUNOD-31d

1 (D9S) JIOJBUTWISI PIS TEuIsalxy

DHY/HISI :I03EBOTIPUI yYpu=and
€H T2A27T MOT :9pIToNN

-SUOT3TPUOD 3JUNOD

esST ¢ €H Toad7 morT\sAessy\gqrepTil\pieyoed\:D :oweN =27Td Aessy

ASD s3Tnsay mmqq/hwmalwamowﬁom/mlmm T2A9T MOT\T2ADT MOT] mm/mUHSWQM/QHMUHHH/UmeUmm/"U oweN 9TT4 PoITWITad-euwo)
wuu.mmqq/hwmalwamowaom/mlmm T2A9T MOT\T249T MOT gH\S3Tnsay\qreotar\preyoded\:D :dWeN 9TTJ ALY
muaﬁmmn.hwmalwamowﬁom/hwmaiwﬁmowaom/mlmm T2A9T MOT\TDADT MOT £H\SITNSRY\JIedTIL\PpIedded\:D :Yled S3TNsay mey
hﬂMﬂlwﬁmowﬁom/mlmm T9A8T MOT\T2A3T MOT CH\SITNSIY\qIedTIL\pIexded\ D :yied eied and3no

T®A®7T MOT €H
T # 9beg

tx98N

YIBECZY #TeTISS

€0°¢C

(W1) 3xewgejuend

T13x0doy :aweN jxodoy
(o1buts) Wda :9dAL Aessy

9PONW WdJ Uut Aessy ¢€HTT
:uot3dtaosag Aessy

-uoT3TUTI=g %mwmd

44 of

BST € €H I®49T MO - 0T #IoD0301g
WY LO0:L¥:C $I0Z/LI/S



TI9A®7T MOTT €H
Z # ©beg

:x98Nn

Y18€CY #TBTISS

£0°¢

(NL)

1xeWSRIUEN]

8L L LO TET

S9°6 6L %ST

6€°CT £S°08T

6T LT Z8 2l

£6°8T € LSCT

[ SL TIT¢E

0P S 86 69¢

9% "6C 00 "TS¥%

9¢°¢C¢ 959" ¥¥%S

(8) ADUSTOTIIIH IUNOD DHY/HAIST

¥ UT TTWQT ¢€H T S¥Y
!POTITPON 23BQ
€T02/22/80 :poatnboy =23BQ

23v3I5
pog . 0ps 0oy DBE  DOZ DBk 0

e I o S T D

UE

oy
{] fiousioyy3 Juno]

 YUUDLEHTISHY

BlR ¥OOTd 241N UYdUINY
s3Insoyd T 2I2AD

45 of 76
& m U

BST'€ €H T9A®T MmO - Q] #]0D00301dg
WY €T:L%:T ®I0C/LT/S



WY 0€:S%:-CT $TOZ/LT/S 00°0CT LL"9C 6€°L6E 96"V LZe 1T S0-6L0TO-%Td 9 0T

Wd 8¢€:5¢:0T $10C/91/S 00°0CT 9% 9¢ 90 ' T6¢ [T 4 86T T LO-6LOTO-PTd S 0T

Wd 9¥%:6C:8 ¥102/91/S 00°0CT 62°9¢2 LL LBE 8% ¥ 6LT T 90-6L0TO-PTd 14 0T

WNd ¥S:ST:9 ¥T10Z/9T/S 00°0CT TZ" 92 ZT°98¢ 68" ¥ €8C° T S0-6L0T0-%14d € 0T

Wd 20:90:% $T02/91T/S 00°0CI Te°9¢C 0T 88¢ 6T ¥ TOT'T ¥0-6L0TO0-%TH Z 0T

Wd O0T:9S°T ¥102/91/S 00°0CT 89°9¢C L9"SGLE €L T STZ°T ANNOYOMDOVL T 0T

SHOYSSHN HRWIL HIVAd SWTL 3uno) VY Ul TOUN FFJH HIST TWNda YNAD aI TdWS #S mm
5

©

192A9T MOT €H :I98Q ST € €H T®A87T MOT - QT #I0D0301d

€ # obeqg $TBEZY #TeTIBS - €0°C - (WL) 3ITPwgejuend WY €T:L¥%:C ¥%I0T/LTI/S



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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Low Level Tritium pH Checks

SDG# Fraction pH Date Analyst
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1 (800) 401-4277 o Fax (225) 3812996

INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory

Low Level Liquid
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Printed: 1/8/2014 8:41 AM

‘ QUALITY CONTROL BPROGRAM
L4

. d ‘ R ANERICAN RADTION SERVICES:

2 Sy INTERNATIGRAL RAHOMCIINE, REEERENCE SEHITIONS:

ANNUAL ACTIVITY VERIFICATION

date counted

VERIFICATION DATE 1mzo14 3:43
STANDARD REFERENCE# .

Principal Radionuclide Half Lifg, Yoars Half Life, Days
[ _H3 ] ENTER-> [ ]  ORw> ~AAJBBE+03

~1.232E+01 "~ 2.409BE+03

Radionuclide[E:] Dilution Reference Date|.

Dilution Activity 2.66|pCi per gram ===> dpm/g | 5.91
Verif. Date Decay Corrected 2.66|pCi per gram ===> dpm/g 5.90

. 1/372094:13.25

Mininrum of 3 Requi

o

S:0289-V1 . 1
S-0289-Ve2 . 20.53 1 LSC 0.35486 10.54 4,993 5.64 - 2.54
3@289-\/3 . 20.60 1 LSC 0.3546 10.54 4,996 568 2.56
_8_'0239-V4 21.00 1 B LSC 0.3547 1054 5.005 589 2.65
S-0289-V5 21.18 1 LSC 0.3542 10.54 4,893 6.02) 271
Average 5.90] 2.66
Two Sigma Uncertainty 0.52| 0.24
10% Max PASS Slandarg Dewiation percent of known concentration | 4.51% 4.51%
Target Activity] 5.90 266
5% Max PASS % Diff|, 0.00%- - 0.00%
Verification Expiration Date:| January 7, 2015 |
Prepared & Counted By m - _—— Date: 1/712014 3:43
N i
Verified & Approved By v Date: |~ ‘8«1 Y
QC Approval M U&&L‘,g_ Date: ‘ ~ g" [‘{
I
H-3 Verified 1/7/13
§L ! Expires
Manufactuer NIST SRM 4927F
sol Matrix  [H2C
ARS
Tech ,/I : hvaordd
Pfllfgnl ID__ S iy . o
ARS-038

S:\QSAY\B?ia;é\LQA_FiIes\New Reference Standards 10-2005\Tritium Stds\S-0289 Verification
o
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STD ID: $-0289

INTERNATIONAL

Planning Comments

i

Add/Edit Secondary Stds Pare z

Create an H-3 LCS standard

Parent Sotution Reference #

Parent Solution #

Target dpm/g (on dil. date)

5.5

Parent Principa! Radionuclide

Half Life

Target Final volume mL

2000

Apox mass g of Parent Saln

Appx vol mi of Parent Sofn

Expected Addiion for Analysis g

Secondary Solution #

Paren! Relerance Date

Parent Ceriified Act

Certi Ac/Val
Units

Parent Cert Act Uncert 3 Sigme

Parent Sp. Gravity G/MI

Pargnt Supplier

Parent Dale Recvd
Dilution Date (New Ref Date} 01/03/2013 13:25 Parert Received By
Asnpoule, Empty (9) Parer Cenl Exp Date

Ampoule /Salution Gross {9)

Parent Matrix

Net Wx Removed (g)

Cortifiod dpmig At Ref Dale

Transfer Container, empty (g)

Cerlitied dprvg on 0170372013 1X25

Dilution Empty Comtainer Mass (g)

Container Plus Solution (g}
Net Wt Transferred (g) Parent Comments

OPM Xferred on 01/03/2013 13:25
Diluent/matrix DI H20 Parent Tech
Diluent Density Cont, empty {g) Is_Primary
Test Mass of § mi of Diluent (g) 1s_LCS
Diluent Density Test - (g/mlL} |8_Tracer
ls_Calib

Ditution Final Volume mi (if measured)

Dilution Full Cont g {if measured}

FAnal Dilution Denslty {g/mL)

Final Dilution dpm/g

Final Dilution Measured Mass g
Comments H3 LCS standard. Dilutlon performed as stated above by BSteffens on 1/3/13. BIS 1/3/13
5908028472

Final DIl New Ref Date/Time

61 of 76




H-3 Standard Verification
Verifier's Name:

Pipettor 1D:
Pipettor ID:
Pipettor ID:
Standard ID:
Standard ID:

Brian Steffens

FJ40469

Auto-pipettor

na

S-0289

N/A

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

15mL of Ultima
Gold added to
standard

62 of 76

e

S

Weight of Standard
S-0289-V1 5019 g
S-0289-v2 4993 g
S$-0289-V3 4996 g
$-0289-V4 5005 g
S$-0289-V5 4993 g

Balance ID:

Date: __1/6/2014

H1331122173560P




H-3 Standard Verification
Verifier's Name:

Pipettor ID:
Pipettor ID:
Pipettor ID:

Standard ID:
Standard ID:

Brian Steffens

Date: |~ b~ Iy

FJ40469

Auto-pipeftor

nNa

S5-0289

N/A

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

15mL of Ultima
Gold added to
standard

63 of 76

J

Yo

5-0289-V1
$-0288-v2
$-0289-V3
$5-0289-V4
$5-0289-V5

S“\olc%

%Q(%#J__

W "

g9
9
g Balance ID;: H1331122173560P
9
9




STD ID: S-0289

Planning Cummems
Target dprrvg fon du date) . 55
H o - I Ch e — » S R
Target Flnal volume mL © 2000

B e v - N—-—

i Appx massgofParenlSoln

Cert) Act/vol
Units

Parenl Cer ActUnceri 1 Svgma

Parant Sp. Grav:ly G/MI

Appx vud ml of Pamnt Sol n

Expected Mdmun 1or Analys-s 9

Pa rant supph er

F‘arenl Da!e Rawd

Secondary Solution #

Dllution Date (New Ret Date) : Parenl Recelved By
Ampoul& Empty (g) ‘ T Parent Cnn Ex';Dala-
Ampou!e lSoh:tbn Grnss (g) Parent Matrix
; ' Net Wt Remcwed ) Cerlffiad dpvr\/;;kl Rof Dale‘
| reweno (), [, 3G comemmommns
Container Plus Salution (g}

Net Wt Transferred (g) Parenl Comments

D‘rhmnt,l matrix Parent Tech
Diluent Density Cont, empty (g) is_Primary
Test Mass of S mi of Dilvestt (g) J5_LCS

Diluent Density Test - (g/mL)
| Dilution Empty Contalner Mass (g) L,* \ \' (,’} s ~ Is_Calib
i Dilution Full Cant g (if measured)

is_Tracer

Dilution Firal Volume m) (¥ msunzd)

Fina) Dilution Density (g{mL)

Final Dilution Measured Mass g

Final Dilution dpm/g

Final Dl New Ref Date/Time
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®
RS Report Compilation Checklist

INTERNATIONAL

ARS SDG: 14-01217  cjient 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 N/A
3) Case Narrative Complete and Accurate (see ARS-059)? ){s No N/A
4) Form 1s Present for all Samples and Tests? )s{s No N/A
5) Client Specific Components are Present and Complete? Yes No NK
LEVEL 2 COMPONENTS 1st Reviewer
6) Batch Quality Control Report is Present and Accurate? Yés  No NA
7) DQO Report is Present and Accurate? ¥ No NA
8) Client Specific Batch QC Components are Present and Complete? Yes No NX
LEVEL 3 COMPONENTS 1st Reviewer
9) Efficiencies are Present? ¥s No NA
10) Calibrations are Present? ¥s No NA
11) Backgrounds are Present? ¥s No NA
12) Spectrum Analysis is Present? ¥s No NA
13) Spectral Plots are Present? ¥s No NA
14) Plateaus are Present? ¥s No NA
15) Control Charts are Present? ¥§s No NA
16) Other: Yes No NX
LEVEL 4 COMPONENTS 1st Reviewer
17) Preparation Raw Data Present, Signed and Complete? %s No N/A
18) Instrument Raw Data Present and Complete? Ys No NA
19) Calibration Certificates Present? ¥s No NA
20) Copies of Log Book Pages Present? Ys No NA
21) Sample Receiving Documentation Present? )és No N/A
22) LIMS Reports Present? ¥s No NA
23) Applicable Correspondence Present? ¥s No NA
24) Other: Yes No NX
%O/L/ L-12-\4% OA/N‘?;D‘Q——— b—oY
Report Generator Signature Date Manapement Review Signature Date

o7650s




ATl

LSC
Technical Review Checklist

' @IN TERNATIONAL

ARS SDG ARS1-14-01217

Sample Matrix: AQ Aliquot (Circle One) : Dry

As Rofeived  Filtered

Required QC Samples (Mark all that apply): Blafk L¢S LGED SampleDup MS MSD
ARS A, Batch ID(s): BatchA: B14-01079 Batch B: N/A Batch C: N/A
Test Method(s): LSC-A-021 N/A N/A

Other:

A. RADIOCHEMICAL PREPARATION REVIEW

Chemist Review Verifier Review

1) 100% of Manual Transcriptions Verified? Yg;/ No N/A X No NA
2) 100% of Manual Calculations Verified? co14~1H Yes No Ny¥ Yes No W
3) Blank Composition/Configuration Matches Calibration? - //%(’ g No W Yes  No D
4) Deviations from procedure are documented and verified? * ves No N | Yes No (D)
5) Appropriate Cocktail Selected? Y(aj/ No NA [ (Y& No NA
6) Sample Prep Anomaly? E( No L] Yes (See Tech Notes) NCR # (If initiated):

Bopd  5-14-14 5-14-14

ist Singature 7 Date

Verifier Review ignatltu

Date

B. ANALYSIS REVIEW

Analyst Review

QA Officer Review

1) Calibrations Valid and Current? Y/ No NA | (FF  No Na
2) Backgrounds Valid and Current? vl ., No NA (795 No NA
3) Source Checks Completed and Acceptable? vy¥  No N A ¥S$ No NA

ot DA b -[b -1y

QA

fficer Signature

Date

Analyst Review

Technicial Review

MNO

7) Analysis Anomaly? L] Yes (See Comments)

NCR # (If initiated):

i J 5 -(9-1Y

NA

Anglyst Signature Date

Technicial Reviewer Signature

Date

ARE 50

Page 1 of 2

~

-~

4) Background Checks Complete and Acceptable? “Bé, No NA {ﬁs No N/A
5) 100% of Manually Entered Parameters Verified Accurate? \\9! No NAA \)F§\ No  N/A
6) Appropriate QC samples initiated at required frequency? Y\e{ No N/A s \ No NA, Vi
6) Test/Sample Specific Parameters (See ARS-059 for details) \ I\/ / / {
Analysis Parameters Checked and Correct gz | '
a) and Peak Shapes are Acceptable? ¥ f No  NiA N N\ N/A %
. Zd
b) Spectra show no Evidence of Interferences? Y\!Is No N/A Ygs No \/A
¢) Sample Quench for All Samples within Range of Quench Curve? Ms No N/A Ygs No N/)\

914



ARS

LSC

Batch A: B14-01079

INTERNATIONAL Technical Review Checklist

C. BATCH QC VALIDATION

Proj. Mgr. Review QA Officer Review

1) Activity + 3xCSU a Negative Number? Yes No W& Yes No @
2) RDL Criteria are Met? Yes  No D& Yes  No
3) Method Blank Criterion Met? Yes No N& Yes No
4) LCS/LCD Criteria Met? Yes No h& Yes  No {'N/
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Yes  No WA Yes  No ¢@N/
6) MS/MSD Criteria Met? Yes No NK | Yes No (Rp)
7) Batch QC Anomaly? Q/ No L] Yes (See Tech Notes) NCR # (If |n|t|ated)

Sos o-13-14 4M{¢,u Le-1

Project Manager Signature Date QA O'flcer Signature Date
GENERAL COMMENTS
ARY B9 Page 2 of 2



‘ [J

J‘INTERNATIONAL

LSC

Technical Review Checklist

ARS SDG ARS1-14-01217

Sample Matrix: AQ Aliquot (Circle One): Dry As RQéived Filtered  Other:
Required QC Samples (Mark all that apply): Blafk LQé LGED Sample Dup WS MsD

ARS A. Batch ID(s): Batch A: B14-01132 Batch B: N/A Batch C: N/A

Test Method(s): LSC-A-022 N/A N/A
A. RADIOCHEMICAL PREPARATION REVIEW
, o - - - Chemist Review Verifier Review

1) 100% of Manual Transcriptions Verified? {F No NA v/ No NA A
2) 100% of Manual Calculations Verified? Yes  No Nh( Yes  No N@/
3) Blank Composition/Configuration Matches Calibration? Yg~ No NA Y\F,/ No NA /
4) Deviations from procedure are documented and verified? Yes  No WA/ Yes / "4
5) Appropriate Cocktail Selected? % No N/A w{ No N/A

WNo

6) Sample Prep Anomaly? [ Yes (See Tech Notes)

NCR # (If initiated):

6-9-1d

M\PvINING

1) 1RGN |,

Chemist S‘%gnature W

}ga M

Date Verifier Review Sighature {j Date
B. ANALYSIS REVIEW
- Analyst Review QA Officer Review
1) Calibrations Valid and Current? Ye No NA ﬁes No NA
2) Backgrounds Valid and Current? Ygr No NA es No NA
3) Source Checks Completed and Acceptable? Y¢~ No Ny Ye No NA
/. M—Q‘.}M—' b-l-1Y
QA Pfficer Signature Date
o ' ' Analyst Review Technicial Review
4) Background Checks Complete and Acceptable? Ys€ No NA de8 No NA
5) 100% of Manually Entered Parameters Verified Accurate? Ye€  No NA @& No NA
6) Appropriate QC samples initiated at required frequency? Ygg No NA &2 No NA
6) Test/Sample Specific Parameters (See ARS-059 for details)
Analysis Parameters Checked and Correct
3) and Peak Shapes are Acceptable? % No  NIA @ No NA
b) Spectra show no Evidence of Interferences? Y@sf No N/A %d No NA
¢) Sample Quench for All Samples within Range of Quench Curve? Y&s/ No N/A @ No NA

7) Analysis Anomaly? ‘@/No [J Yes (See Comments)

NCR # (If initiated):

s

P

41219

Ana.l§st Signature 4 Date Technicial Reviewer Signature
b~ 13-4
69 of 76 _iy
ARS-059 % 6 l()Page 1of2



ARS

INTERNATIONAL Technical Review Checklist

C. BATCH QC VALIDATION

Batch A: B14-01132

Proj. Mgr. Review QA Officer Review

1) Activity + 3xCSU a Negative Number? Yes No NA Yes ("No/ N/A

2) RDL Criteria are Met? Ye§  No NA No N/A

3) Method Blank Criterion Met? Yoe  No NA No N/A

4) LCS/LCD Criteria Met? Xés  No NA (7 No NA

5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Y€ No NA | (TP No NA

6) MS/MSD Criteria Met? Yes  No MK | Yes No{/Ni)
7) Batch QC Anomaly? #1No [ Yes (See Tech Notes) NCR # (If initiated):
Falt

SoL b-13-1ck Ao D ol

Project Manager Signature Date QA pfficer Signature Date
GENERAL COMMENTS
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ARS International Printed: 5/15/2014 1:00 PM
Baton Rouge Laboratory Page 1of 1

SDG Report - Analysis Assighnments

ARS1-14-01217
Los Alamos National Laboratory

Sample Count

signed Per |

Analysis Code

" Samples Count Totals per Analysis :

Analysis Description

Analysis Code

Samples Count Fraction

LSC-A-021 Low Level Tritium Screen in (Aqueous) 3 001 LSC-A-021

LSC-A-022 Low Level Tritium by Enrichment Process in (Aqueous [AQ]) 3 001 LSC-A-022
002 LSC-A-021
002 LSC-A-022
003 LSC-A-021
003 LSC-A-022
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AS FILE TRACKING SHE&

SDG: ARS1-14-01217

Task Date / Time Initials
Date & Time Samples Received 05-15-14 11:45 MD
ICOC Initiated/Storage Location: o1 05-15-14 13:00 MD

Technical Checks Performed

NI3L

Report Written ( EDﬁ Generated (p-12- lﬁ_uQ@ | SO—

-3 17id]  SOL |
Quality Assurance Checks Performed on Report b —\‘0(:):)( / /6&/-/

Management Checks Performed on Report

£

/F"‘/’

Preliminary Report Scan

Report E-mailed/Faxed

Standard Oil/Gas Client (5 Day)

Invoice Completed Invoice #:

Requires Report Mailed Yes / Do

Requires Original COC mailed Yes / X0

Report Reviewed and Imaged

SPECIAL REQUIREMENTS
Requirement Yes No

3 Hour Rush []

24 Hour Rush []

48 Hour Rush []

3 Day Rush I:'

5 Day Rush []

10 Day Rush []
[ ]
L]

Standard Turnaround

NOTES

EDD Loaded -met TRT b-12-lt

74 afR§-062-005 r6



Relinduis

Pridt Yame: / , A \\ \T
oG5S JY e

Date/Time: Recej
STy 2

RN S 7]

Relinquished by &~

Print Name:

o

Date/Titne: Received by:

Print Name:

Date/Time:

Relinquished by:

American Radiation Services - Primary COC/tab Request #:
1726 Wooddale Gourt Chain of Custody/Analysis Request Qﬁ 2014-3390
Baton Rouge LA 70806 ) ;
Page 1 of 1
hient Contact: Lab Agreement # : 63641-001-10 Site Name: Los Alamos National Laboratory
Project Number : JRad Screening Info:
JAnalysis Turnaround Time:
24 Hour - =) Other - O
7Day- o Yes, Below Background
14 Day - O
™
21 Day - ) +
28 Day - = N . Lab Reporting Limit Type:
| o .y
: o Sample Quantitation Limit
Sample Sample Sample |
Field Sample ID Date Time Matrix | < Special Instructions:
CAMO-14-75543 May 62014] 9:45 W 1
CAMO-14-75545 May 92014 11:20 W 1 |
CAMO-14-75546 May 12 2014| 11:51 w 1 _
Special Instructions:
o
=
\\ e PR

Print Name:

Date/Time: Received by:

Print Name:

Date/Time:
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CANL

COMPANY NAME:

. -
SDG: /KA/%Q@/D

External and Internal Surveys

SHIPPING CONTAINER
£ -
Good Condition ms Cno Ra)t(gob::tr:r: M3 242861 Serial No.: PR 264266 Cahbroa:zc;? e 4/ 1 6/ 1 5
Radioactive Oves [0
CountR i
UN2910 Tes  [INo Ve M2154859 o\, PR 184559 cawawnow 4/16/15
Sec. Seals [ves [Ino
_SealsIntact [A¥es LINo LINA I 5acigroung Exposure Rate 2f { Shonime Gentainars Extoras v/
Air Bill [es [ (WR/hF) (Plus Bkga) 572 uR/hr
COC PRESENT WITH SAMPLES
Max. R R
coc E-Yes D No 0() Sr::pinzr?:;t:;:r:ug(e:::l: " O
SAMPLE CONTAINER(S) Background Count Rate (cpm) C (Plus Bkgd) (- O cpm
Good Condition [HYes  [Ono momg G o O3
ipping Containers Intemals )
Sec. Seals CHves Clno (Plf:m?gd) C 0 cpm
Seal Intact [Pres [ Ino [ In/A _
Marked Radioactive Clve (Fo
# Samples Rcv
Matrix [ AF , @ BI, FE, LT, SI, SO, UR, VG] Acceptance Limits
pH < 2 is Acceptable <500"%/,,  <100%™/,2
Sample Label/Comments/Notes pH Orig | pH Final PT:;:r::e f::; Weight(a) / Volume(mL) uR/hr cpm
CIAMO -1~ 98647 d i) L= oo 29 |&v
- ( . S i - P 2Y 2
\ 2554 [ U “0
ol [ . . -
d 2SSHL — 2% v ged

IENENERE RN EE

Surveyors'
Name:

ﬂ/\ :\C,Lbl\ O"\ “3

Date/Time Surveyed:

L B N4S

S:\Procedures_Controlled\Controlled Forms\ARS-062 Sample Receipt Inspection Form
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