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Baton Rouge LA 70806

Chain of Custody/Analysis Request A, D G]D

COC/Lab Request #:
2014-2979
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ient Contact:

Lab Agreement # : 63641-001-10

Eite Name: Los Alamos National Laboratory

| Project Number : “JRad Screening info:
1 Analysis Turnaround Time:
24 Hour - ] Other - (m}
= 7 D:_r o “ Yes, Below Background
I 14 Day - a o
| 21 Day - w} T
| 28 Day - = A Lab Reporting Umit Type:
~ s o .
ampile I
Sample sample | sample % ple Quantitation Limit
Field Sample ID Date Time Matrix | Special Instructions:
CAWA-14-54782 Mar 72014 | 09:52 w 1
CAWA-14-54783 Mar 72014 | 12:08 w 1

Special Instructions:

{ ¢ 4 1
Prj ef 48ake/Titne: 1 JReceived by: Print Name: Date/Time:
Zlm’L\ Y o
Print Name; Date/Tirhe: Received by: Print Name: Date/Time:
I Relinguished by: Print Name: Date/Time: Received by: Print Name: Date/Time:




Los Alamos National Laboratory

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

Page 1 of 2

Water (MDA AB Monitoring)

EVENT ID: EVEN : .
4562 VENT NAME Q2 MY2014 Sampling Event
SAMPLE ID: .CAWA-14-54782 WORK ORDER: NA
AS AS COLLECTED AL AS COLLECTED
PLANNED PLANNED
DATE COLLECTED 49\,
(MM/DD/YYYY): O g I 07 I ZD‘ L! FIELD MATRIX: WG 2
TIME COLLECTED (HH:MM): 09 <L MEDIA: UA v
SAMPLE TECH
PRS ID: CODE: UA (0 &P
LOCATION ID: R-27 FIELD PREP: UF (ﬂ"-
LOCATION TYPE: MON FIELD QC TYPE: REG /
SINGLE N
PORT: COMPLETION SAMPLE USAGE: INV
COLLECTED SPECIAL
PRIORITY ORDER CONTAINER #|PRESERVATIV Y/N INSTRUCTIONS
N’ﬁ/ MSGP-Hg 1 LITER POLY 1 [HNO3 \/{ WA
1
\ wsP-8011-EDB_DBCP (0 M SEPTUMAMBER 1 n}z/ﬂk 2 ”E’ “
'g ‘LSLC}
40 ML SEPTUM AMBER
\ WSP-8260B-VOA GLASS 2 [HeL
WSP-8270C-SVOA 1 LITER AMBER GLASS Sy
WSP-8310-PAH 1 LITER AMBER GLASS |2 |ICE
'WSP-8321A-NMED 7 Iy
HEXP 1 LITER AMBER GLASS { ng
L WSP-CN(T) 50 ML POLY 1 [NAOH
j WSP-GrossA/B 1 LITER POLY 1 [HNO3
\ WSP-LL-8081A-HCB |1 LITER AMBER GLASS |2 JiCE J
|
o/ |WSPLL-8151A-PCP |1 LITER AMBER GLASS |2]icE N \(/

Analyses continued on next page



Los Alamos National Laboratory Page 2 of 2
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY
] ] Water (MDA AB Monitoring)
EVENT ID: 4562 EVENT NAME: Q2 MY2014 Sampling Event
SAMPLE ID: CAWA-14-54782 WORK ORDER: NA
PRIORITY| ORDER CONTAINER 4|PRESERVATIVEICOLLECTED Y/N|SPECIAL INSTRUCTIONS
’\/a 'WSP-LL-8260B {40 ML SEPTUM AMBER GLASS} 2 [HCL 4 M
'WSP-LL-8270C |1 LITER AMBER GLASS 1 ICE /
WSP-LL-H-3 1 LITER POLY 1 [NONE /
WSP-RAD 1 GAL POLY 1 [HNO3 [ / )
U 'WSP-TKN+TO(500 ML AMBER GLASS 1 [H2SO4 ) y
. N
SAMPLE COMMENTS: XMEL"’ W(OLM Ak TU A c{) A
LOCATION COMMENTS: ”Ud”
FIELD PARAMETERS;

Dissolved Oxygen 7« bz

Flow (in gpm) ? 7( GPM Oxidation-Reduction Potential I/OZI mV

mg/L
pH ‘ SU  Specific Conductance IL—L uS/cm Temperature ___/ 8 f_‘t Ubeg C
Tubidity _ 20 NTU |

COLLECTED BY (PRINT) [V 6M

RELINQUISHE l%a’e/’[‘ i RECEIVED BY (£, (~<e—< | Date/Fime |-
(Printed Name ZEEF (Printed Name) % 3f{Ihy

Signature) w (Signature) 2 U0
RELINQUISHED BY(/ Date/Time |[RECEIVED BY Date/Time

(Printed Name) (Printed Name)

Signature) (Signature)

Report Date 02/27/2014




Los Alamos National Laboraiory Page 1 of 2

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY
Water (MDA AB Monitoring)

D: NA : .
EVENT I 4562 EVENTNAME: )"0 2014 Sampling Event
SAMPLE ID: CAWA-14-54783 WORK ORDER: NA
| AS. AS COLLECTED AS. AS COLLECTED
PLANNED PLANNED
DATE COLLECTED
(MM/DD/YYYY): 07 ' 0l / [ IL'{ FIELD MATRIX: WG &”
TIME COLLECTED (HH:MM): (’ng MEDIA: UA \J
' SAMPLE TECH
PRS ID: s CODE: A M e sP
LOCATIONID: R-27i FIELD PREP:  UF (P
LOCATION TYPE: MON o/ FIELD QC TYPE: REG
SINGLE N/ U /
PORT: COMPLETION SAMPLE USAGE: INV
COLLECTED SPECIAL
PRIORITY ORDER CONTAINER # PRESERVATIVIJ YN INSTRUGTIONS
IMsGP-Hg 1 LITER POLY 1 [HNO3 \/ L(&Q
40 ML SEPTUM AMBER 15 Y %1 \ \
WSP-8011-EDB_DBCP 2 L )
. GLASS ’7’6 Xar$203
40 ML SEPTUM AMBER
WSP-8260B-VOA LRSS 2 {HCL \ \
k419 Fes
WSP-8270C-SVOA 1 LITER AMBER GLASS |/
Sl 3p )04
'WSP-8310-PAH 1 LITER AMBER GLASS 2 JICE
'WSP-8321A-NMED 3y
1 LITER AMBER GLASS 2 |7 I?E
HEXP 3 AR shoin \
'WSP-CN(T) 250 ML POLY 1 [NAOH \ .
'WSP-GrossA/B 1 LITER POLY 1 {HNO3 \
[WSP-LL-8081A-HCB 1 LITER AMBER GLASS 2 JICE ; \ /
[ /
' WSP-LL-8151A-PCP 1 LITER AMBER GLASS 2 |ICE VI

Analyses continued on next page




Los Alamos National Laboratory Page 2 of 2
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY
. . Water (MDA AB Monitoring)
EVENT ID: 4562 EVENT NAME: Q2 MY2014 Sampling Event
SAMPLE ID: CAWA-14-54783 WORK ORDER: NA
PRIORITY| ORDER CONTAINER #IPRESERVATIVE COLLECTED Y/N|SPECIAL INSTRUCTIONS
V\M 'WSP-LL-8260B 40 ML. SEPTUM AMBER GLASS| 2 JHCL kP
[WSP-LL-8270C |1 LITER AMBER GLASS 1 |ICE
WSP-LL-H-3 {1 LITERPOLY 1 [NONE
j (WSP-RAD 1 GAL POLY 1 JHNO3 /i /
v 'WSP-TKN+T0OJQ500 ML AMBER GLASS 1 [H2SO4 NV
SAMPLE COMMENTS: N
LOCATION COMMENTS: r\/ﬁ/
FIELD PARAMETERS;
Dissolved Oxygen 7 XQ, mg/L Flow (in gpm) . GPM Oxidation-Reduction Potential r70 (0 mV
pH ‘94 SU  Specific Conductance | Ut uS/cm Temperature 3. deg C
Tubidity 0.3 NTU
COLLECTED BY (PRINT) {/]. W |
RELINQUISHED BY A\ CA Date/Tjm¢ IRECEIVEDBY (<, G-+ € 2~ Date/Time
(Printed Name) %\/W 3 f’l h“t (Printed Name) @ 2 )7/14
Signature) ~ M\ - L0 (Signature) ; 200
RELINQUISHED W Date/Time |RECEIVED BY Date/Ti
(Printed Name) (Printed Name) ate/Time
Signature) (Signature)

™ Report Date 02/27/2014



- DATA VALIDATION REPORT

Chain Of Custody No. 2014-2979
1. Distribution Of Samples In EDD.

Regular Field Equipment
SDG Analytical Method Samples Duplicates Trip Blanks Field Blanks  Blanks
ARS1-14-00616 [Generic:Low_Level_Tritium R
(2]
(2]
2 g g8 E .
s | £ a S @ a | 8 2o | =
| 0 c & o 2 |- -8 = = a
8 ¥\ = S ) X @ <] o3 &8 g = c =
[ m a — 1) 5 al = = 2 m| O m
c| © @ & @ 8 o c a9 € aa = -~
Sl o E | B LA o 50 NN | § 9B | £
) : o 98 2 |5828/353g <= |48 g5 | &
Analysis  |Prep Regular  [Field o 2|35 & B E X B2 oE oE §E a Slg | 8
SDG Analytical Method Lot ID Lot ID Samples |Duplicates | E| | @ | S| S|S [20ca 86 S3 nx | S &l& | &
ARS1-14-00616 |GenericiLow_Level_Tritum  [ARS1-B14-  |[ARS1-B14- 2 1 11
2. Distribution Of Analytes In EDD.
Analytical Method Sample Target Spiked
Analytical Method Category Field Sample ID Lab Sample ID Purpose Analytes Surrogates |Compounds [TICS
Generic:Low_Level_Tritium RAD ICAWA-14-54782 ARS1-B14-00610-04 REG 1 0 0 1]
Generic:Low_Level_Tritium RAD ICAWA-14-54783 IARS1-B14-00610-05 REG q o 0 D
eneric:Low_Level_Tritium RAD 1LCS IARS1-B14-00610-01 LCS o 1 o
eneric:Low_Level_Tritium RAD 1 CSD ARS1-B14-00610-02 LCSD o 0 1 0
Generic:L.ow_Level_Tritium RAD MB IARS1-B14-00610-03 MB 1 o 0 0

3. Are any analytes missing?

No.

4. Were any holding times exceeded?

No.

5. Any contaminants in blanks?

No.

Page 1 of 3




DATA VALIDATION REPORT

6. Any surrogate recoveries outside the control limits?

No.

7. Any MS/MSD recoveries or RPDs outside the control limits?

No.

8. Any LCS/LCSD or BS/BSD recoveries or RPDs outside the control limits?

c c
0 0
o w O |
o | g E .% .:_;. —
o =
Z838 3| I |& E
n203 o 668 =
2928 & HEEEE § B
LCS Lab Sample LCSD Lab Analytical Method Parameter Name Lab Lot ID Analysis Sample Matrix |9 @IS @l S| 815585 o @
ARS1-B14-00610-01  |ARS1-B14-00610-02  [Generic:Low_Level_Tritium [Tritium ARS1-B14-00610 [04-08-2014 W 42.00056.000[120.00/80.000) 10 p3.775

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.

Page 20of 3




DATA VALIDATION REPORT

o [} o
[ - = £ 3 = g
3 2 & 3 s | & ; - 2 8 < 2 5 | 2

a £ g = 5 5 = Ee |c ki 5 3 < Q 2 g a - c§

< = [} o @ 8 8 ° FOH S w 3 2 o 2 = o ®© o = i) 8 gl

S z o |2 3 3 E| 88&8S £ € T g ¢t 2 € Ta

" ag o s s Cl8E 32 | ¥, S = g 8 S lsg

8 8 3 | 5588 @ 23 Ble3538 |8 ¢ 3 § § § s$8%F &5 T |38

S o i g < 2 2= g | SSa 8¢ (A 3 e 2 25 3 Jld < Sz S
R27 |20w2979 ICAWA-14-54782 EG  |NIT D Generic:Low_Lev [Trtium VRNV 5 N [1.0380 pCiL  [1.0380 pCiL b0610 p-6460 W~ 310772014 ARS:;B14~ VAL

I|_Tritiu 0061
R-27i Izo14-2979 CAWA-14-54783 G  JNT  RAD Enersc:l.ow_q_ev [Trtium TNV R5 N~ 05940 pCiL [0.5040 bCilL P 2620 6600 W 30772014 PRS1E14- VAL
I_Tritiu 00610
Reason Code Description
RS Analyte is not detected because the amount reported is less than the MDC.
14. Usable Result Count.
No. Unuseable

Field Sample ID Location ID Sample Purpose Analytical Method Records Total Records
ICAWA-14-54782 R-27 REG Generic:Low_Level_Tritium 0 U
ICAWA-14-54783 R-27i REG Generic:Low_Level_Tritium 0 1

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

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

INTERNATIONAL

April 15,2014

LANL

Keith Greene

PO Box 1663 MS M992
Los Alamos, NM 87545

Request Number: 2014-2979
LANL Sample ID: CAWA-14-54782; CAWA-14-54783

Dear Mr. Greene;
On March 13, 2014, ARS International received two (2) 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,

4W1>.PW

Laboratory Management
ARS International

5 of 87



2609 North River Road e Port Allen, Louisiana 70767
1(800) 4014277 e Fax (225) 381-2996

INTERNATIONAL

COVER PAGE

PROJECT SAMPLE IDENTIFICATION
CROSS-REFERENCE

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

Request PRO ,]EI(JJATI\ISI;MPLE American Radiation Services

Number ID NUMBER SAMPLE ID NUMBER(S)

2014-2979 CAWA-14-54782 ARS1-14-00616-001

2014-2979 CAWA-14-54783 ARS1-14-00616-002
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.,
LCS/LCSD recovery for this batch was biased low and duplicate criteria was not met.

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

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

"[ 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."

AWD _QA/—/ Laboratory Management, ARS International 0\*.—( §—( ‘(—

Sigllature Title Date

6 of 87



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

RS

INTERNATIONAL

ARS International, LLC

Laboratory Analysis Report

ARS1-14-00616

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

N15S 40»/«@—@-—’

N

Project Manager Review Management 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 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

Dy BLAP

LELAP Cert# 01949

7 of 87




2609 North River Road e Port Allen, Louisiana 70767

RS

-~ INTERNATIONAL

1 (300) 401-4277 e Fax (225) 381-2996

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory
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RS

2609 North River Road, Port Allen, Louisiana 70767

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

INTERNATIONAL
ARS Sample Delivery Group: ARS1-14-00616 Request or PO Number: 2014-2979
Client Sample ID: CAWA-14-54782 ARS Sample ID: ARS1-14-00616-001
Sample Collection Date: 03/07/14 Date Received: 03/13/14
Sample Matrix: Aqueous Report Date: 04/15/14
S - I bc o Mpee o s A I ey
Enriched H-3 1.038 0.646 2.061 0.998 U pCi/L ARS-040 04/09/14 10:08 P8 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

9 of 87




RS

2609 North River Road, Port Allen, Louisiana 70767

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

INTERNATIONAL
ARS Sample Delivery Group: ARS1-14-00616 Request or PO Number: 2014-2979
Client Sample ID: CAWA-14-54783 ARS Sample ID: ARS1-14-00616-002
Sample Collection Date: 03/07/14 Date Received: 03/13/14
Sample Matrix: Aqueous Report Date: 04/15/14
D:::rlift:n /:{ne?\rlstiss Er:;aiy/iisl s MpC pLc Qual AT;‘;):S Te/:lt-l m:ou D;te/l';'ir.ne T;chrlu'ician T'EZ?ZVCJ;?"'
Enriched H-3 -0.594 0.660 2.262 1.095 U pCi/L ARS-040 04/09/14 15:19 Jpe 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

10 of 87




Laboratory Control Sample Evaluation

ARS

2609 North River Road, Port Allen, Louisiana 70767

INTERNATIONAL

QC Results Report

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

Sample Delivery Group: ARS1-14-00616;617;667
Date Received: 3/13/2014

- Lcs
Analysis QcC Analysis Expected Report Analysis Analysis Analysis Percent
Batch Type Analyte Results CsU1(1s) MbC Value Qual Units Test Method Date/Time Technician |Recovery (%) Acc':le;:‘ta:ce
—nange
ARS1-B14-00610 LCS H3 16.308 2.559 1.676 24.890 pCi/L ARS-040 4/8/14 21:14 JPS 66 80%-120%
Blank Evaluation
Analysis Qc Analysis Expected Report Analysis Analysis Analysis
Batch Type Analyte Results €sU 1 (1s) Mbc Value Qual Units Test Method Date/Time Technician
ARS1-B14-00610 | MBL H3 0.536 0.541 1.783 NA U pCi/L ARS-040 4/8/14 21:14 JPS
Sample RER Duplicate Evaluation
RER
Analysis QcC Analysis Analysis Analysis Analysis Analysis
Batch Type Description Result 1 CsU 1 (1s) Result 2 €SV 2 (1s) | Qual Units Test Method Date/Time Technician RER Acce;‘ta:cek
ARS1-B14-00610 | LCSD H3 16.308 2.559 10.451 1.910 pCi/L ARS-040 4/8/14 21:14 PS 1.31 <1
Sample DER Duplicate Evaluation
DER
Analysis Qc Analysis Analysis Analysis Analysis Analysis
Batch Type Description Result 1 €su1 (1s) Result 2 CSU 2 (1s) | Qual Units Test Method Date/Time Technician DER Acceap:a:cek
ARS51-B14-00610 | LCSD H3 16.308 2.559 10.451 1,910 pCi/L ARS-040 4/8/14 21:14 PS 3.67 <3

Project Manager Review

Notes: American Radiation Services, Inc, assumes no llability for the use or interpretation of any analytical results provided othe- than the

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

LELAP Certificate# 01949

NELAP Certificate # E87558
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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

QC Evaluation
EPA Method: ARS-040
Batch ID: ARS1-B14-00610
SDG's: ARS1-14-00616; 617; 667

LCS 10.4510 CSU (2s) 3.7440
LCSD 16.3080 CSU-D (2s) 50150
DER = abs(LSC-LSCD) = <3

sqr((2s CSUR2)*2)+(( 2s CSU-D/2)2) at 1 sigma

DER 5.857 = 1.87172 <3
3.129208
%RPD= ABS(LCS-LSCD) *100= < 25%
(LCS+LCSD)2
%RPD 5.857 *100 = 43.77593 < 25%
13.3795

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

RER= abs((LCS-LCSD)) = <1 <--LANL Requirement
(CSU)+(CSD,) at 2 sigma

RER = 5.857 0.66868364 <1
8.7590

Blank Information
Act CSU(2s) MDA Act>MDA

*MDA should be below RDL

*Blank activity must be below MDA

ACT = 0.536

Ccsu= 1.061

s ACT<1.65*CSU? ¥

0.536 1.061 1.783

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

12 of 87
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Low Level Tritium pH Checks
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Beta Liquid Scintillation Counter Log Book
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Printed: 1/8/2014 B:41 AM

_ d _____ ) AMERICAN RARIATION: SERYICES:
M. . INTERmaTIONAL BRABOACTIING. REFERENC I, SIS

- ANNUAL ACTIVITY VERIFICATION

VERIFICATION DATE ‘”7]2014 3:43|date counted
STANDARD REFERENCE #.: . 9=
Principal Radionuclide Half Life, Years _Half Life, Days

* ENTER --> | : OR «> . &A99BE+03

1 232E+01 4.4998E+03

Radionuclide H-3 Dilution Refarente Date|. . 1/3/2014:13:25
Dilution Activity 2.66|pCi por gram ===> dpmig | 5.91
Verif. Date Decay Corrected 2.66|pCi per gram ===> dpm/g 5.90
Minim f 3 Required

S:0283-V1 1 5.019 - 28 . 2

S-0289-v2 | 2053 1 LSC 0.3546 10,54 4,993 564 = . 254
$-0288-V3 . 20.60 1 LSC 0.3546 10.54 4,996 ] - 5.68 256
8-0289-V4 21.00 1 LSC 0.3547 10.54 5.005 i 589 . 265
5-0289-V5 21.18 1 LSC 0.3542 10.54 4.993 802 271

Average ‘ 590 2.68|

Two Sigma Uncertainty Y] R 0.24

10% Max PASS Standard Deviation percent of known concentration|: 4.51%| . 4.51%

- Target Activity| " 590| . 2.66

5% Max PASS %Diff|. 0.00%]- _ 0.00%

Verification Expiration Date:[ January 7, 2015’ |

Prepared & Counted By /@m Date: 1/7/2014 3:43
0 T

Verified & Approved By . Date: I~ %"l q

QC Approval M U.QL&(\QM Date: |~ g~ lq

s0250 DL
H'3 VErlfled 1/7/14

SbL H Expires
NIST SRM 4927F R

Manu{actuez ]
" sol Matrix  |H2C

Ref No  |HIST SRl 4927F «RS
Yech Jnkamwn p I g N

Parent 1D

S:\QABrian\1-QA_Files\New Reference Standards 10-2005\Tritium Stds\S-0289 Verification ARS-038
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1/7/2014 5:46:58 AM

QuantasSmart (TM) - 2.03 - Serial$ 421926

Protocol$# 20 - H3 Normal Lvl2.lsa

Assay Definition-

Assay Description:
H3 Normal Lwvl

Assay Type: DPM (Single)
Report Name: Reportl

Output Data Path: C:\Packard\Tricarb\Results\ARS\H3 Normal Lv12\20140106_ 1733

Raw Results Path: C:\Packard\Tricarb\Results\ARS\E3 Normal Lv12\20140106_1733\20140106_1733.results
RTF File Name: C:\Packard\Tricarb\Results\ARS\H3 Normal Lv12\20140106_1733\H3 Results.rtf
Comma~Delimited File Name: C:\Packard\Tricarb\Results\ARS\H3 Normal 1Lv1l2\20140106 1733\H3 Results.csv

Assay File Name: C:\Packard\TriCarb\Assays\H3 Normal Lvl2.lsa
Count Conditions-

Nuclide: Standard H3
Quench Indicator: tSIE/AEC
External Std Terminator (sec): 0.5 2s%
Pre-Count Delay (min): 0.00
Quench Set:
Low Energy: PE UG STD H3
Count Time {(min): 120.00
Count Mode: Normal
Assay Count Cycles: 1
#vials/Sample: 1

Repeat Sample Count: 1
Calculate % Reference: Off

Background Subtract: Off
Low CPM Threshold: Off
2 Sigma % Terminator: On - Any Region

Regions LL UL 2Sigma % Terminator
A 2.0 18.6 0.50-
B 0.0 2000.0 0.00
c 0.0 2000.0 0.00

Count Corrections-

Luminescence Correction: n/a
Heterogeneity Monitor: n/a
Delay Before Burst {nsec): 75

Static Controller: On
Colored Samples: Off
Coincidence Time (nsec): 18

Half Life-

Half Life Correction: Off

Regions Half Life Units Reference Time

Reference Date

Page # 1

User:

ARS
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1/7/2014 5:46:59 AM QuantaSmart (TM) - 2.03 - Serialf# 421926 3 ) ___Page # 2

Protocol# 20 - H3 MNormal Lvli2.lsa o User: ARS

A
B
c

Cycle 1 Results
Quench Curve Block Data

Date Acquired: 05/30/2013
Date Modified:
PE UG STD H3 in A

tSIE/AEC Count Efficiency (%)
726.67 50.689

595.82 46.27

512.39 42.97

421.70 38.56

337.18 32.90

253.25 25.44

195.24 15.09

120.68 10.06

B85.94 5.83

47 .85 1.96
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1/7/2014

5:46:595 AM

Protocol# 20 - H3 Normal Lvl2.lsa

P#
20
20
20
20
20
20

oy U WA e

SMPL_ID
BACKGROUND
S-0289-v1
5-0289-v2
S-0289-V3
S-0289-v4
S-0289-V5

CPMA
10.54
21.75
20.53
20.60
21.00
21.18

DPM1
29.70
61.30
57.89
58.09
59.21
59.80

QuantasSmart (TM)

tSIE
375.63
375.79
375.34
375.37
375.58
374.77

Eff Nucl In A Count Time

35.48
35.49
35.46
35.46
35.47
35.42

120.00
120.00
120.00
120.00
120.00
120.00

- 2.03 - Serial# 421926

DATE
1/6/2014
1/6/2014
1/6/2014
1/6/2014
1/7/2014
1/7/2014

5:34:01
7:35:52
9:37:44
11:39:36
1:41:31
3:43:23

Page # 3

TIME MESSAGES
PM

PM

PM

PM

AM
AM

User:

ARS
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STD ID: $-0289

ARS

INTERNATIONAL

Add/Edit Secondary Stds Pare andard Dats

9 Parem Solution Reference ¥

Planning Comments ; Create an H-3 LCS standard Psrent Solution #

Target dpm/g (on dil. date) 5.5 Parent Principal Radionuclide

Target Final volume mi 2000 Parent Relarence Date

Anpx mass g of Parent Saln Parent Certified Act

Appx vol md of Parent Sal'n Parent Cerl sct Uncert 1 Sigma

Expected Addition for Analysis g Parent Sp. Gravity GMI

Standards Preparation { Di-lution R . Parent Supplier

ondary Solution f ‘ Parent Dale Recvd

Dliution Date (New Ref Date) 01/03/2013 13:25 Parert Recelved By

) Ampoule, Empty {g) Parent Cert Exp Date

Ampoule /Solution Gross (g) Parent Matrix

Net Wt Removed (g) i Cenlified gpmig At Ref Dala

- Transier Contamer, empty (g) 1.863% . Canifiad dprrg bn D1/03/2019 1X25
Container Plus Solution (g} 5.8014

Net wt Transferred (g} Parent Commenls

OPM Xferred on 01/03/2013 13:25

Diluent/matrix DI H20 Parent Tech
Diiuent Density Cont, empty (g) Is_Primary
TetMasolSmoDien | 1S
Diluent Density Test - (g/md) ) 18_Tracar
A D'iIHtion Empty Container Mass (g) 416.9 T ls_éelib
Diluticn Full Cont g (i measured) 2413.04 -
-;lutiun Final Volume mi (¥ measured) 2000

Anal Dilution Density {@/mL)

Final Dilution Measured Mass g

Final Dilution dpamy/g

Final DIl New Ref Date/Time

72 of 87



H-3 Standard Verification
Verifier's Name:

Pipettor ID:
Pipettor ID:
Pipettor ID:
Standard ID:
Standard ID:

FJ4

Brian Steffens

0469

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

Weight of Standard
$-0289-V1 5019 g
S-0289-v2 4,893 g
S-0289-V3 4996 g
$-0289-V4 5.005 g
S-0289-V5 4993 g

Balance ID:

Date: 1/6/2014

H1331122173560P
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H-3 Standard Verification . ]
Verifier's Name: Brian Steffens Date: _[l‘_(‘l
Pipettor ID: FJ40469

Pipettor ID:  Auto-pipettor

PipettorID: na

Standard ID: S-0289

Standard ID: N/A

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

Weight of Standard
[ '§0289V1 5. O ) g
15mL of Ultima $-0289-V2 .6 G g
Gold added 1o {  S-0289-V3 g9 Balance ID; H1331122173560P
standard $-0289-V4 e
9 $-0289-V5 &— Cl C3 9
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STD ID: S-0289

Add/Edit Secondary Stds Parent Standard Data

INTERNATIGNAL

Planning Parenl Solution Reference #

Planning Comments - Parant Solution #
Target dpmyg (on dil. date} 5.5 Parenl Principal Radlonuclide
Target Final volume mL 2000 Parent Relerente Dale

Appx mass g of Parent Sol'n

Parent Cerlified Act
Appx voh il of Parent Soi'n

Parent Cerl Act Uncerl 1 Sigma

Expected Addition for Analysis g Parant Sp. Gravity G/MI
o T s dards P ation / D Parant Supphier
Secandary Solution # o Parent Date Rocvd

; Dilution Date (Wew Hef Date) ] ..3- | 3 4 3 e " ;.«em Tﬁfaivsa By
Ampoule, Empty (g) - - Parenl Cont £xp Dala

Ampaule /Solution Gross () . Parent Maltrix

; Net Wt Removed (g}

" Transter Container, empty (g) 1. L2 q
Container Pius Solution (g) 5 Qo- © ) \+

Net Wt Transferred (g)

Coriified dpmvg AtRef Dale ¢

: Canifad dpin/g on 010372014 11:01

Parenl Commenis

DPM Xferred on 01/03/2014 11:01

Diluent/matrix Parent Tech

Diluent Density Cont, empty (g) o h is_Primary
Test Mass of 5 ml of Diluent (g) 13 LCS
Diluent Density Test ~ {g/raL) mils_Tracer

] Diuhon Empty Contalner Mass (g} Is_Calib

Dilution FuB Cont g (if measured)

U \e GG
W3 oy

Dilution Final Volume ml {if measuned)

Final Dilution Density (g/mL)

Final Dilution Measurad Mass g

Final Dilution dpm{g

Final Dil New Ref Date/Time
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e
2609 North River Road e Port Allen, Louisiana 70767
1 (800) 401-4277 e Fax (225)381-2996

- INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory
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RS

INTERNATIONAL

Report Compilation Checklist

ARS SDG:

14-00616  gjiont Name: LANL

Sample Matrix:

AQ

LEVEL 1 COMPONENTS

1st Reviewer

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

¥ No NA

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

¥ No NA

3) Case Narrative Complete and Accurate (see ARS-059)?

¥ No NA

4) Form 1s Present for all Samples and Tests?

¥ No NA

5) Client Specific Components are Present and Complete?

Yes No N)(

LEVEL 2 COMPONENTS

1st Reviewer

6) Batch Quality Control Report is Present and Accurate?

¥s No NA

7) DQO Report is Present and Accurate?

s No NA

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

Yes No N}(

LEVEL 3 COMPONENTS

1st Reviewer

9) Efficiencies are Present?

¥s No NA

10) Calibrations are Present?

¥s No NA

11) Backgrounds are Present?

Ys No NA

12) Spectrum Analysis is Present?

¥s No NA

13) Spectral Plots are Present?

¥ No NA

14) Plateaus are Present? ¥s No NA

15) Control Charts are Present? Y& No NA

16) Other: Yes No NX
LEVEL 4 COMPONENTS 1st Reviewer

17) Preparation Raw Data Present, Signed and Complete?

Ys No N/A

18) Instrument Raw Data Present and Complete?

Y No NA

19) Calibration Certificates Present?

¥s No NA

20) Copies of Log Book Pages Present?

¥ No NA

21) Sample Receiving Documentation Present? )fés No N/A

22) LIMS Reports Present? Y¥s No NA

23) Applicable Correspondence Present? )rés No N/A

24) Other: Yes  No  NX

41514 Jores?D, Y-15- 1

Report Generator Signature Date Manag\ement Review Signature Date
ARS-059
07/03/2009
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y. . R LSC
C{‘ Technical Review Checklist

INTERNATIONAL
ARS SDG ARS1-14-00616
Sample Matrix: AQ Aliquot (Circle One) : Dry As Re[eived Filtered  Other:
Required QC Samples (Mark all that apply): Blafk L¢S LGED SampleDup MS MSD
ARS A. Batch ID(s): Batch A: B14-00610 Batch B: N/A BatchC: N/A
Test Method(s): LSC-A-022 N/A N/A

A. RADIOCHEMICAL PREPARATION REVIEW

Chenyist Review Verifier Review
1) 100% of Manual Transcriptions Verified? Yd No NA No N/A
2) 100% of Manual Calculations Verified? Yes No NK Yes  No :&S
3) Blank Composition/Configuration Matches Calibration? Y5 No NA EE> No NA
4) Deviations from procedure are documented and verified? Yes No NK Yes No (A
5) Appropriate Cocktail Selected? Y No NA YesN, No  NA

6) Sample Prep Anomaly? M No L] Yes (See Tech Notes) NCR # (If initiated):

e ,/@4 100y P2RE—— -1y

Chemist Signature Date Verifier Reviee\éignature \)“ Date

B. ANALYSIS REVIEW

. ! V o , Analyst Review QA Officer Review
1) Calibrations Valid and Current? s, No NA [fYes) No NA
2) Backgrounds Valid and Current? &es}' No NA Ye No N/A
3) Source Checks Completed and Acceptable? (fg% No MNA 'Q@) No N/A
LoD sy
QA Dfficer Signature Date
Analyst Review Technicial Review
4) Background Checks Complete and Acceptable? e No NA R No NA
5) 100% of Manually Entered Parameters Verified Accurate? (%\ No N/A (& No NA
6) Appropriate QC samples initiated at required frequency? Yes) No N/A No N/A
6) Test/Sample Specific Parameters (See ARS-059 for details)
Analysis Parameters Checked and Correct X
a) and Peak Shapes are Acceptable? Zf,s. No  N/A @ No  NA
b) Spectra show no Evidence of Interferences? G\g No N/A es No N/A
¢) Sample Quench for All Samples within Range of Quench Curve? @ ) No N/A Qs\ No N/A
7) Analysis Anomaly? /No [ Yes (See Comments)  NCR # (If initiated):
——— e
/ id y » —~
it W 4-{{- 04 (‘%& \ =\ \y
A‘n st Signature Date Technici@viewer Sign. Y Date

ARS-059 Page 1 of 2
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y.u R S Batch A: B14-00610
a\ s

INTERNATIONAL Technical Review Checklist

C. BATCH QC VALIDATION

Proj. Mgr. Review QA Officer Review
1) Activity + 3xCSU a Negative Number? ves M6 NA | Yes @ N/A
2) RDL Criteria are Met? }e§ No N/A Ye No N/A
3) Method Blank Criterion Met? ya/ No N/A Ye9 No N/A
4) LCSILCD Criteria Met? Yes p¢ NA | Yes [N) Na
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Yes }l( N/A Yes N/A
6) MS/MSD Criteria Met? Yes No M Yes No 1Nl§

7) Batch QC Anomaly? )Z No [] Yes (See Tech Notes) NCR # (If initiated):
2\,

WS 41514 prnsTDAO— \ASHY

Project Manager Signature Date QA Officer Signature Date

GENERAL COMMENTS

ARS-059 Page 2 of 2
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A

R S
d‘m TERNATIONAL

LSC

Technical Review Checklist

ARS SDG ARS1-14-00616

Sample Matrix: AQ Aliguot (Circle One): Dry As R%ived Filtered  Other:
Required QC Samples (Mark all that apply): Blank LCS LCSD SampleDup MS MSD
ARS A. Batch ID(s): Batch A: B14-00549 Batch B: NA Batch C: NA
Test Method(s): LSC-A-021 NA NA

A. RADIOCHEMICAL PREPARATION REVIEW

: o Chemist Review Verifier Review
1) 100% of Manual Transcriptions Verified? @S No N/A @s> No  NA
2) 100% of Manual Calculations Verified? Yes No ’@\ Yes No R
3) Blank Composition/Configuration Matches Calibration? Yes  No Yes No «A
4) Deviations from procedure are documented and verified? Yes  No @ Yes  No ﬁ
5) Appropriate Cocktail Selected? (@\ No N/A C@ No N/A

U'No

6) Sample Prep Anomaly?

[ ] Yes (See Tech Notes)

NCR # (If initiated):

zDS/(J)rm,(

J-ly—ly

S-/8-14

Chemist?ignature // Date Veriffef | Review Signature Date
B. ANALYSIS REVIEW
. - . . Analyst Review QA Officer Review
1) Calibrations Valid and Current? ‘V(e‘s\) No - N/A (Yes) No NA
2) Backgrounds Valid and Current? 7 No NA [{e) No N
y
3) Source Checks Completed and Acceptable? @ No NA\ Cyes) No N

e s

QA Officer Signature Date

Analyst Review Technicial Revievy/

4) Background Checks Complete and Acceptable? @ No N/A Yes  No N//
5) 100% of Manually Entered Parameters Verified Accurate? m No N/A Yes  No (7'(‘7'*/
6) Appropriate QC samples initiated at required frequency? Y~ No  NA Yes NJ‘/ N/A
6) Test/Sample Specific Parameters (See ARS-059 for details) )(/ /
Analysis Parameters Checked and Correct
2 and Peak Shapes are Acceptable? - No  NIA ’}(es / N/A
b) Spectra show no Evidence of Interferences? @ No N/A % No N/A
c) Sample Quench for All Samples within Range of Quench Curve? Q No N/A / Yes No N/A
7) Analysis Anomaly? Mo [ ves (See Comments)  NCR # (If initiated):
Y Y I-ly-ld A
Analyst Signature Date Technicial Reviewer Signature Date

ARS-059 Page 1 of 2
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A Batch A: B14-00549

al o
& - INTERNATIONAL Technical Review Checklist

C. BATCH QC VALIDATION

Proj. Mgr. Review QA Officer Review
1) Activity + 3xCSU a Negative Number? Yes No I‘f/A Yes
2) RDL Criteria are Met? Yes No P'IA Yes
3) Method Blank Criterion Met? ves No Na | ves
4) LCS/LCD Criteria Met? ves No N | ves
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Yes No NA‘\ Yes
6) MS/MSD Criteria Met? Yes No NA | Yes
7) Batch QC Anomaly? P No [ Yes (See Tech Notes)  NCR # (If initiated):
pa
INVE 2-1%-14
Project Manager Signature Date QA Officer Signature Date
GENERAL COMMENTS
ARS-059 Page 2 of 2
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ARS International
Baton Rouge Laboratory

Printed: 3/13/2014 1:30 PM
Page 1 of 1

SDG Report - Analysis Assignments

ARS1-14-00616

Sample Count

Los Alamos National Laboratory

Samples Count

Analysis Code Analysis Description Fraction Analysis Code
LSC-A-021 Low Level Tritium Screen in (Aqueous) 2 001 LSC-A-021 X
LSC-A-022 Low Level Tritium by Enrichment Process in (Aqueous [AQ]) 2 001 LSC-A-022 X
002 LSC-A-021 X
002 LSC-A-022 X
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.ARS FILE TRACKING SH&T
SDG: ARS1-14-00616
Task Date / Time Initials
Date & Time Samples Received 03-13-14 10:40 MD
ICOC Initiated/Storage Location: 04 03-13-14 13:30 MD

Technical Checks Performed

NI

S

| Report Written / EDD Generated4.|1-14 /12% Z| W

A-1544[ 1551

18] )

Quality Assurance Checks Performed on Report

Management Checks Performed on Report

s
==

?/

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 /| XO

Report Reviewed and Imaged

SPECIAL REQUIREMENTS
Requirement Yes No

3 Hour Rush ]

24 Hour Rush []

48 Hour Rush []

3 Day Rush []

5 Day Rush []

10 Day Rush []
[]
L]

Standard Turnaround

NOTES

g

ARS-062-005 r6
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® ®

COMPANY NAME: J_ ,/) Ne SDG: A/U [ A-c(, | ¢

External and internal Surveys

SH G C
TN oot Conditon 7% Do | it M3 242861 sormno: PR 264266 - 4/16/14)
radooce Qe B Jountae M2 154859 iy, PR 184550 commron 4716114
Sec. Seals (Fes One |
Seals Intact [ 3¥es [ Jno [Inya

Max. Exposure Rate on .-\
Background Exposure Rate

B N N Shipping C i € J G
Air Bill [Jves Y. (R Z l (:IL:): Bfgd?mamem Xomals /’ 7 uR/hr
COC PRESENT WITH SAMPLES
Max. Removable Count Rate
cOoC []jeS [One O s::um:mco:n(aier:?xtemal: " g C
SAMPLE CONTAINER(S) uBackground Count Rate (cpm) _( /! J (Plus Bkgd) ) cpm
Condition QY es D No x. Remaovable Count Rate on C - :
Good Contai ~1 )}
Sec. Seals B-YS D No ;-::fspg\sgd;mta ners internals CL cpm
Seal Intact [Gves [Ino [Ina
Marked Radioactive Cves o

# Samples Rev

Matrix [AF , AQN, Bl , FE, LT, Si, SO, UR , VG] Acceptance Limits
pH < 2 is Acceptable <500"%, <100 )
Sample Label/Comments/Notes pH Orig ! pH Final P?:s':r:,e i Welghtig) ! Volume(mt) uR/Mr cpm

(D - 1957 )2 ) KR oo ST

SEEEEEEREEEENREEN

Suwﬁ::::: /?’\ ,\C,\'\f \ }Q & —‘ S Date/Time Surveyed: Zj 3“/ L/ / Cr ’“7/4/

S:\Procedures_Controlled\Controlled Forms\ARS-062 Sample Receipt Inspection Form Page 1 of _[_
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