Tuesday, September 20, 2011

LOS ALAMOS
NATIONAL LABORATORY

ATTN: Danny Coleman
American Radiation Services - Primary
1726 Wooddale Court
Baton Rouge, LA 70806

Please analyse the enclosed samples
according to the schedule indicated:

SHIP DATE: 9/20/2011

Hard Copy Required : Page 1of 1

TURNAROUND/REPORT DUE: 10/20/2011

- TURNAROUND REQ'D: 30 Days

RAD SCREENING: Not Required

REQUEST NUMBER: 11-3646

These Samples are on:

LANL Request Number: 11-3646

Per Agreement Number:63641-001-10
Project Cost Code: MRBRO32NFM00

LAB REQUEST COMMENTS:
LANL ER SMO CONTACT:
Signature: Q V

b /‘7 F i { 1 X /(’A

Vil Bt MY
- [PRIORITY METHOD CODE CNTNR ' SAMPLE ID SAMPLE  DATE SAMPLED SPECIAL
MATRIX INSTRUCTIONS
EPA:906.0 1 MD21-11-268304 GAS 9/15/2011

Final Page of REQUEST NUMBER 11-3646




Hard Copy Required Page 1 of 1

Tuesday, September 20, 2011 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 11-3646C
LOS ALAMOS REQUEST NUMBER: 11-3646
NATIONAL LABORATORY
ATTN: Danny Coleman TURNARQUND/REPORT DUE: 10/20/2011
American Radiation Services - Primary TURNAROUND REQ'D: 30
1726 Wooddale Court
Baton Rouge, LA 70806
LAB REQUEST COMMENTS:
SAMPLE D CTNR CTNRDESC ORDER PRESERV MATRIX
MD21-11-26394 1 SILICA GEL TUBE H3 None GAS
Relinquished By: Date Time Received By: Date Time
Signature Signature
g Tlely v
-/ Signaffxre Signature
Signature Signature
Received for DISPOSAL By: Date Time Remarks:

Signature




Los Alamos National Laboratory | Page 11 of 11
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 3592 EVENT NAME: MDA V Pore Gas Sampling - CU 21-018(a)-99

SAMPLE ID: MD21-11-26394 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED{MM/DD/YYYY): t;) / /e /I / MEDIA: Na %
TIME COLLECTED (HH:MM) / / DO SUB-MEDIA: OTHER /
PRS ID: 21-018(a)-99 SAMPLE TECH CODE: YQST /
LOCATION ID: ik 2.1 -2 S , :ilz FIELD QC TYPE: EB /
. Vi
LOCATION TYPE: GENERIC Qé— FIELD PREP: NA /
TOP DEPTH: 0 hk SAMPLE USAGE: (0.9 __'L/
BOTTOM DEPTH: 0 pk SCREEN/PORT DESC: .
FIELD MATRIX: GAS -%/ EXCAVATED: YES/NO{NA D v
COMPOSITE TYPE: i M- COMPOSITE TIME INTERVAL: Nﬁ-"—' . WATER FLOWING: YES/NO
BOREHOLE: YES/NO/&A ' BOREHOLE DECLINATION: M— BOREHOLE DIRECTION: £
# | PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
Y/N
1 H3 1 EA SILICA GEL TUBE  [None Y W,
] E— TOTS % LITER SUMMA None [ LA L

| CANISTER o glialii 0 F Gofles
SAMPLE DESC: QC Sample of pDZ4 ~/) - 26'5 6) é, 7 ) 4 3’8
SAMPLE COMMENTS: /i C" Y567 D = /0. /&7

Ww&ur@lxs‘;agpﬁ PHF72 BR-30.29 S
LOCATION DESC:

W—

FIELD SCREENING/MEASUREMENT RESULTS:

i

COLLECTED BY (PRINT) Q«%v»sw (71 a{‘g) REVIEWED BY (PRINT) é): wc, Iy,
RELINQUISHED BY Datefrmf IVED BY Date/Ti

Ko 26021 t!
(Printed Name) ffa e ?(/ 167 I [ T(Printed Na %gmaop SIS
(Signature) M“ / gs‘gn/a W) m' ma&, 1100
RELINQUISHED BY o Date/Time .-.~§ECEIVED BY Date/Time
(Printed Name) (Printed Name)
(Signature) (Signature)




Page 1 of 1

DATA VALIDATION COVER SHEET

Records Use only
5119-1 A
. . )
Data Validation Cover Sheet » Los Alamos
NATIONAL LABORATORY
Section |.
REQUEST NUMBER: 11-3646 VALIDATION DATE: 11/01/11 LAB CODE: ARS

CONTRACT LABORATORY NAME: American Radiation Services

VALIDATOR: Kris Chupka ORGANIZATION: Analytical Quality Associates, Inc.

ANALYTICAL SUITE (CHECK ALL THAT APPLY):

[OJ TPH-GRO [J HIGH EXPLOSIVES [J DIOXIN FURANS [J LCMSMS PERCHLORATES
[J TPH-DRO [0 METALS [J pPCB CONGENERS [0 ORGANOCHLORINE
PESTICIDES/POLYCHLORINA
[0 GENERAL CHEMISTRY X RADIOCHEMISTRY [J LCMSMS HIGH
TED BIPHENYLS
EXPLOSIVES

[XI OTHER (DESCRIBE): tritium only

Section Il Completeness Check
YES NO N/A  (CHECK ONE) YES NO N/A  (CHECK ONE)
X O O 1. CHAIN-OF-CUSTODY FORM(S) X O O 6. RAW/BSS DATA
X O O 2. CASE NARRATIVE X O O 7. QUALITY CONTROL FORMS
X O O 3. SAMPLE RESULT FORMS X O O 8. QUANTITATION REPORTS
O O X 4. SAMPLE CHROMATOGRAMS O O X 9. TICS FORMS
O O X 5. STANDARD CHROMATOGRAMS O O X 10. TICS MASS SPECTRA

Comments/problems noted (include information about requests for further information submitted to the contract
laboratory and agreed-upon date of resolution and contract laboratory point of contact):

1. An MS was not analyzed. However, an LCS was analyzed and met acceptance criteria; thus, no sample data were
qualified.

2. An LCSD was analyzed instead of a sample duplicate. Acceptance criteria were met and, thus, no sample data were
qualified.

3. The LCS/LCSD RER was hand-calculated using the 2-sigma TPU values and was found to be within specifications.
No sample data were qualified as a result.

Reviewed by: Susan Ball Level: | Date: 11/02/11

VALIDATOR’S SIGNATURE: - DATE: 11/01/11

Form 5119-1, Revision 0.0 LOS ALAMOS

Environmental Restoration Project




Page 1 of 3

RAD ANALYTICAL DATA VALIDATION CHECKLIST

Records Use only

5119-2 A
. . . . )
Rad Analytical Data Validation Checklist » Los Alamos
NATIONAL LABORATORY
Yes No N/A Assign Qualifier Listed Below If
Criterion = Yes
(Check One) Non-detected Detected
Analyte Analyte
0l x O 1. The holding time was >1 and <2 times the UJ, R9 J-,R9
applicable holding time requirement.
0l = . 2. The holding time was >2 times the applicable R, R9a J-, R9a
holding time requirement.
3. Theresults for the affected analytes are U, R5 N/A
O O X considered not detected (U) because the
associated sample concentration was less than
or equal to the MDC.
4. The analyte should be regarded as rejected R, Rba R, Rba
U ] X because spectral interferences prevent positive
identification of the analytes.
5. The MDC and/or TPU documentation is missing. R, R5b J-, R5b
0| X | O Data may not be acceptable for use. Contact the
SMO or external laboratory for information.
6. The results for the affected analytes should be U, R11 N/A
O O X regarded as not detected (U) because the
associated sample concentration was less than
3X the 1 sigma TPU.
0l = O 7. The sample result is <5X the concentration of U, R4 N/A
the related analyte in the method blank.
8. The affected analytes are considered estimated N/A J, R4a
0| X | O and biased high because this analyte was
identified in the method blank but was >5X.
9. The sample result is s5X the concentration of U, R4d N/A
I O I O A the related analyte in the trip blank, rinsate
blank, or equipment blank.
10. Required method blank information is missing. R, R4de R, R4de
0| X | O Data may not be acceptable for use. Contact the
SMO or external laboratory for information.
11. The tracer is <10%R. Follow the external R, R3 R, R3
O 0 X laboratory limits located within the associated
data package. Tracer%R is not applicable for




Page 2 of 3

RAD ANALYTICAL DATA VALIDATION CHECKLIST

Records Use only

5119-2
/Jj
Rad Analytical Data Validation Checklist » Los Alamos
NATIONAL LABORATORY
Yes No N/A Assign Qualifier Listed Below If
Criterion = Yes
(Check One) Non-detected Detected
Analyte Analyte
Gamma Spectroscopy.
12. The tracer is <the Lower Acceptance Level UJ, R3a J-, R3a
(LAL) but 210%R. Follow the external laboratory
N I O ™ limits located within the associated data
package. Tracer%R is not applicable for Gamma
Spectroscopy.
13. The Tracer%R value is > the Upper Acceptance N/A J+, R3b
Limit (UAL). Follow the external laboratory
I O O I A limits located within the associated data
package. Tracer%R is not applicable for Gamma
Spectroscopy.
14. Required tracer information is missing. Data R, R3d R, R3d
O O X may not be acceptable for use. Contact the SMO
or external laboratory for information. Tracer%R
is not applicable for Gamma Spectroscopy.
15. The LCS percent recovery was <10%. Follow the R, R12 R, R12
0| X | O external laboratory limits located within the
associated data package.
16. The LCS percent recovery was < the LAL but UJ, R12a J-, R12a
O X O >10%. Follow the external laboratory limits
located within the associated data package.
17. The LCS percent recovery was > the UAL. N/A J+, R12b
O | X | O Follow the external laboratory limits located
within the associated data package.
18. The LCS documentation is missing. Data may R, R12c R, R12c
0| X | O not be acceptable for use. Contact the SMO or
external laboratory for information.
0l = . 19. Associated duplicate sample has DER or RER > R, R10 J,J10
the analytical laboratory’s acceptance limits.
20. The duplicate sample was not prepared and/or R, R6 R, R6
K n n analyzed with the samples for unspecified
reasons. The duplicate information is missing.
Data may not be acceptable for use. Contact the
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RAD ANALYTICAL DATA VALIDATION CHECKLIST

5119-2

Rad Analytical Data Validation Checklist

ﬂ

Records Use only

AN
» Los Alamos

NATIONAL LABORATORY

Yes No N/A

(Check One)

Assign Qualifier Listed Below If
Criterion = Yes

Non-detected
Analyte

Detected
Analyte

SMO or external laboratory for information.

21.

The associated matrix spike recovery was
<10%. Follow the external laboratory limits.
MS/MSD is not applicable to Gamma
Spectroscopy.

R, R6

R, R6

22,

The associated matrix spike recovery was
<10%. Follow the external laboratory limits.
MS/MSD is not applicable to Gamma
Spectroscopy.

UJ, R6a

J-, R6a

23.

The associated matrix spike recovery was
above the UAL. Follow the external laboratory
limits. MS/MSD is not applicable to Gamma
Spectroscopy.

UJ, R6b

J+, R6b

24,

Required matrix spike information is missing.
Data may not be acceptable for use. Contact the
SMO or external laboratory for information. If
LCS information is present, do not Reject.
Qualify data based on LCS information. MS/MSD
is not applicable to Gamma Spectroscopy.

R, R6¢C

R, R6¢C

25.

Duplicate, dilution, or reanalysis.

UJ, R88

J, R88

26.

The LANL project chemist identified quality
deficiencies in the reported data that require
further qualification. This code can ONLY be
used and/or under advisement by the LANL
project chemist.

ulJ, R, R19

J, R, R19

27.

Quantification of data via data validation did not
occur based on Quality Control requirements in
this procedure. Adhere to the external
laboratory qualifiers found within the Form |
analytical data summary sheets generated by
the external laboratory.

U, U_LAB

J,J_LAB
NQ, NQ




INTERNATIONAL

ARS Sample Delivery Group:

Client Sample ID:

2609 North River Road, Port Allen, Louisiana 70767

ARS1-11-02040
MD21-11-26394

1 (800) 401-4277

FAX (225) 381-2996

Request or PO Number:
ARS Sample ID:

11-3646

ARS1-11-02040-001

Sample Collection Date: 09/15/11 Date Received: 09/21/11
Sample Matrix: Silica Report Date: 10/18/11
Analysis Analysis Analysis moe | pLC : ) i Analysis Anél'ysis.. Analysis Analysis ; TFaCér/Chem
Description Results Error +/-1s : Qua _Units __Test Method : Date/Time Technician Recovery
H-3 285.230 65.023 201.657 99.009 pCi/L ARS-054/EPA 906.0 - 10/06/11 06:49 BS NA

NOTES: Project Cost Code MRS8R0O32NFMOO

Project Manager Review

Notes: Arnerican 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
less than full requires the written consent of the American Radiation Services, Inc.

9 of 63

LELAP Certificate# 01949

NELAP Certificate # E87558

KWC
11/1/11



Kris Chupka
Text Box
KWC
11/1/11
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Hard Copy Required Page 1 of 1

Tuesday, September 20, 2011 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 11-3646C
LOS ALAMOS REQUEST NUMBER: 11-3646
NATIONAL LABORATORY
ATTN: Danny Coleman TURNAROUND/REPORT DUE: 10/20/2011

American Radiation Services - Primary TURNAROUND REQ'D: 30

1726 Wooddale Court

Baton Rouge, LA 70806
LAB REQUEST COMMENTS:

SAMPLE ID CTNR CTNR DESC ORDER PRESERV MATRIX
MD21-11-26394 1 SILICA GEL TUBE H3 None GAS
Relinquished By: Date Time Received By: Date Time
Signature Signature
~ A} A
oyl g Tlely v M T2k 100
/ / Signafare Rl Signature !
//
Signature Signature
Received for DISPOSAL By: Date Time Remarks:

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

~  INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National
Laboratory

Request N




2609 North River Road ® Port Allen, Louisiana 70767

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

ARS

~ INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory
Request Number: 11-3646

Original COC

2 of 63
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Hard Copy Required Page 1 of 1

Tuesday, September 20, 2011 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 11-3646C
LOS ALAMOS REQUEST NUMBER: 11-3646
NATIONAL LABORATORY
ATTN: Danny Coleman TURNAROUND/REPORT DUE: 10/20/2011

American Radiation Services - Primary TURNAROUND REQ'D: 30

1726 Wooddale Court

Baton Rouge, LA 70806
LAB REQUEST COMMENTS:

SAMPLE ID CTNR CTNR DESC ORDER PRESERV MATRIX
MD21-11-26394 1 SILICA GEL TUBE H3 None GAS
Relinquished By: Date Time Received By: Date Time
Signature Signature
~ A} A
oyl g Tlely v M T2k 100
/ / Signafare Rl Signature !
//
Signature Signature
Received for DISPOSAL By: Date Time Remarks:

Signature

4 of 63



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 Number: 11-3646

5 0of 63



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

INTERNATIONAL

October 18, 2011

LANL

Keith Greene

PO Box 1663 MS M992
Los Alamos, NM 87545

Request Number: 11-3646

LANL Sample ID: MD21-11-26394,

Dear Mr. Greene;

On September 21, 2011, ARS International received one (1) Silica Gel sample to be analyzed for Tritium.

The sample was received in good condition. 1t was processed and 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,

@m (‘GU’\
Laboratory Management
ARS International

6 of 63



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) 63641-001-10

Request PRO JELC‘;‘NSIAMPLE American Radiation Services
Number ID NUMBER SAMPLE ID NUMBER(S)
11-3646 MD21-11-26394 ARS1-11-02040-001
ANALYTICAL METHODS

Tritium analyses were performed using EPA 906.0.

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.”

"I certify that this electronic image and all hardcopies produced from this image accurately represent the data and
is 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."

[DU\ Laboratory Management, ARS International ‘ 0 18- “

Signatuke Title Date

7 of 63



2609 North River Road e Port Allen, Louisiana 70767

1(800)401-4277 ® Fax (225) 381-2996

o
3

- INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory

Tritium
by
Low Level Liquid
Scintillation Counting



INTERNATIONAL

ARS Sample Delivery Group:

Client Sample ID:

2609 North River Road, Port Allen, Louisiana 70767

ARS1-11-02040
MD21-11-26394

1 (800) 401-4277

FAX (225) 381-2996

Request or PO Number:
ARS Sample ID:

11-3646

ARS1-11-02040-001

Sample Collection Date: 09/15/11 Date Received: 09/21/11
Sample Matrix: Silica Report Date: 10/18/11
Analysis Analysis Analysis moe | pLC : ) i Analysis Anél'ysis.. Analysis Analysis ; TFaCér/Chem
Description Results Error +/-1s : Qua _Units __Test Method : Date/Time Technician Recovery
H-3 285.230 65.023 201.657 99.009 pCi/L ARS-054/EPA 906.0 - 10/06/11 06:49 BS NA

NOTES: Project Cost Code MRS8R0O32NFMOO

Project Manager Review

Notes: Arnerican 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
less than full requires the written consent of the American Radiation Services, Inc.

9 of 63

LELAP Certificate# 01949

NELAP Certificate # E87558




‘ - 3 Analytical Batch ARS1-B11-03714
- SO o prrrmrw—
Analysis ' Tritium (Aqueous)

-~ INTERNATIONAL “Analysis Test Method ARS-054/Liquid Scintillation Counter
- Analysis Code LSC-A-001
QC Results per Analytical Batch moport omits et
Acceptable QC Perforhiahce Ranges

QC Sample Type Performance Items and Ranges

) Laboratory Control Sample Recovery (%): : > 80 ; <120
- Matrix Spike Reco;éry (%): : > 75 i < 125
: Replicate Error Ratio (RER): . <1
Duplicate e B .  Dupiicate Error Ratio (DER): o Sy
< Percant Difference (RPD 96y 2
Laboratory Control Sample L Analysis gojos/1121:21 0 Anawss BSTEFFENS

Analysis Batch Sample ID QC Type Analyte Results CSuU (1s) Expected Value LCS Rec (%)

ARS1-B11-03714-01 LCs f H-3 | 2400 150 ' 2568 93 200
i | h . analysis an Analysis
Duplicate RER/DER/RPD ‘ Date to/06/1100:30 |y QRIES, BSTEFFENS
Analyte | ResultlCS | CSULCS(ls) ;| ResultsLCSD | CSULCSD (1s)
H-3 2400 f 149 s 2430 151 : 0.05 0.14 1.2
Pt s e e
Method Blank : Date 10/06/11 03:39 Mgt il BSTEFFENS

Analysis Batch Sample ID QC Type Analyte Resuits CSU (1s)

ARS1-B11-03714-03 MBL ‘ H-3 f 52 59 200 ﬁ u

D i s

Susan Leese

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 less than full requires the written consent of the client.

LELAP Certificate# 01949 NELAP Certificate # E87558
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2609 North River Road e Port Allen, Louisiana 70767

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

/ R S
%\\
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- INTERNATIONAL

American Radiation Services
Analytical Reports

for

Los Alamos National Laboratory

Tritium

by
Low Level Liquid
Scintillation Counting

Samples
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American Radiation Services Calculation Verification Printed 10/10/2011 9:38 AM
Baton Rouge Laboratory Page 1 of 1

FE

Procedure ARS-054 g Isotope

Variable Value Calculated Values
Gross Count Rate 15.820000

BKG Count Rate 5.580000

Instrument Efficiency 0.381900 95.968487 95.968487

Dilution Factor 1.000000 Dt1(t2-t1) 0.000000

0.052280 0.052280

Count Date (t2) 10/5/11 9:21 PM 0.768255 0.768255

Halflife Days 1 - Result Isotope 4499.800000

TPUF_Aliquoting Factor 0.020000

0.025000

TPUF_Unassigned Factor

Batch Identifiers and Other Related Information
Aliquot Units : ARS1-B11-03714

Analysis Code

Fraction N/A QC Sample

Client Profile

Instr File Name

Instr keV
Variables Intact Test Version/Date 1.0 -- 11/18/2005

Revidhei®y: _ NI pate: 10 -11-1



American Radiation Services
Baton Rouge Laboratory

Gross Count Rate

Calculation Verification

ARS-054 |} otope

15.830000 Eu& ACT

5.580000

Printed 10/10/2011 9:38 AM
Page 1 of 1

H-3

2432.833611 2432.833611 oK

296.455860 296.455860

Instrument Efficiency

0.378100 § DL

97.218807 97.218807 oK

1.000000 Dt1(t2-t1)

0.000000 0.000000 oK

0.052280 0.052280 oK

Count Date (t2)

10/6/11 12:30 AM K MDA

0.758375 0.758375 oK

Halflife Days 1 - Result Isotope

4499.800000

0.020000

TPUF_Decay Ingrowth Factor

0.025000

TPUF_Unassigned Factor

0.000000

Aliquot Units

L Batch

¢ Other Related » atio

ARS1-B11-03714

Analysis Code

Fraction

N/A QC Sample

Client Profile

Instr File Name

73

Variables Intact Test

oA

Reviéévgilqg'y:

Instr keV

O Version/Date

1.0 -- 11/18/2005

pate: _LO-117-t1



American Radiation Services Calculation Verification Printed 10/10/2011 9:38 AM
Baton Rouge Laboratory Page 1 of 1

Procedure ARS-054 otope H-3

5.800000

Gross Count Rate 51.970187 51.970187

5.580000 116.540380 116.540380

Instrument Efficiency 0.378500 DL 96.759440 96.759440 oK

Dilution Factor 1.000000 Dt1(t2-t1) 0.000000 0.000000 oK

Count Date (t2) 10/6/11 3:39 AM K MDA 0.761975 0.761975 OK

Halflife Days 1 - Result Isotope 4499.800000

TPUF_Aliquoting Factor 0.020000

TPUF_Decay Ingrowth Factor 0.025000

TPUF_Unassigned Factor 0.000000

Aliguot Units L ' Batch ARS1-B11-03714

Analysis Code

Fraction N/A QC Sample

Client Profile

Instr File Name 73

Instr keV

Variables Intact Test 0 Version/Date 1.0 -- 11/18/2005

Revié\?vgfdel?y: %M’ Date: IQ‘ l' \\




American Radiation Services Calculation Verification Printed 10/10/2011 9:38 AM
Baton Rouge Laboratory Page 1 of 1

Procedure ARS-054 f H-3

Gross Count Rate 6.760000

ACT 285.229887 285.229887

BKG Count Rate 5.580000 65.022844 65.022844

Instrument Efficiency 0.371300 DL 99.009022 99.009022 OK

Dilution Factor 1.000000 Dt1(t2-t1) 20.784028 20.784028 oK

0.052280 0.052280 OK

Count Date (t2) 10/6/11 6:49 AM K MDA 0.744662 0.744662 oK

CF 1.0000

Halflife Days 1 - Result Isotope 4499,800000

0.020000

TPUF_Decay Ingrowth Factor 0.025000

TPUF_Unassigned Factor 0.000000

Aliquot Units L Batch ARS1-B11-03714

Analysis Code LSC-A-001

Fraction 001

Keith Greene

Instr File Name 73

Instr keV

Variables Intact Test 0 Version/Date 1.0 -- 11/18/2005

R

Revi1e§lwc§n:i3 %y: %DA. Date: hai - ‘\
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STD 1D: S-0262

(]
é R S Add/Edit Secondary Stds p D Da
INTERNATIONAL
Parent Sclution Reference # WIST SRM 4927F =
Planning Comments Create an N3 LCS stock solution. Parant Solution # 8-0231 B
Target dpyg (on gl date) | 5.5 Parent Principal Radionucide | H-3° J "‘&';
Tarpet Final volume ml 2000 Parent Reference Date 03/22/2010 10:10
Aowx mass g of Parent Sofn | 3408758506 PasntCarttvdAct | 3B03.s8a71s | oA
App vol mi of Parent Sofn 3.414905335 Parent Cent Act Uncent 1 Sigma 0.0036
Experted Addition for Analysis g 5 Parent Sp. Gravity G/MI 0.9982
Parent Supper NIST SRM 4927F
Secondary Solution # 50262 Parent Dats Recvd 01/02/00
Ditustion Date (New Ref Date) 08/07/2011 11:47 Parent Roceived B8y | - Unknown
Ampoute, Empty (g) Parent Cert Exp Date -
Ampoule /Solition Gross (g) Parent Metix | H2O
Nt Wy Removed (g) Cortfiod dpmig AtRetDate | 3303.882718
Transfer Contalner, empty (g) 13,352 Cartified dpmig an 0RA7/2013 11:47 3226.981313 B .
Intarmediate Jevel H-3 standard for creating LCS sofutions and
Container Plus Solution (g) 16.889 matrix spikes. Dilution parformed as stated above by B Staffens.
-8)S 3/22/10
Net Wt Transterred (g) 3.537 Parent Comments
DPM Xferved on 09/07/2011 11:47 11413.83291
Ofivent/matrix Dead H20 Parent Tech Unknown
Difuest Density Cont, emply (p) Is_Primary FALSE
Test Mass of 5 mi of Diluent {g) mics | TRUE
Divent Densty Test - (/L) is Tracor | FALSE
Dilution Empty Containes Mass (g) 473.97 Is_Caliy FALSE
Difution Full Cont g (if measured) 2467.33
Diiution Final Volume mi (If mezasured) 2000
Rnal Dition Density (g/mL) 0.90668
Anal Diltion Measured Mass g 1993.36
Comments M3 LCS stock solution dilution performed as stated above by B Steffens. -BJS 9/7/11
FAinal Dilution dpmvg 5.725926529
Final Oif New Ref Date/Time | 0970772011 11147
AR ERER A

38 of 63

H-

_s-0262_§

Verified 9/7/11

Expires 9/7/12

SL
Manufactuer {NIST SRM 4927F
sol Matrix [H20
Ref No [NIST SRM 4927F - S
Tech |Unknown @ R
Parent ID [S-0237 INTERNATIONAL

RADIOACTIVE STANDARDS -- BATON ROUGE LABORATORY




Printed: 9/13/2011 10:11 AM

SNYERNATIONAL

QUALITY CONTROL PROGRAM

AMERICAN RADIATION SERVICES
RADIOACTIVE REFERENCE SOLUTIONS

ANNUAL ACTIVITY VERIFICATION

S:\QA\Brian\1-QA_Files\New Reference Standards 10-2005\Tritium Stds\S-0262 Verification

39 of 63

VERIFICATION DATE 91 3I2011 7:@ date counted
STANDARD REFERENCE #| ~ 8-0262
Principal Radionuclide Half Life, Years Half Life, Days
ENTER -> , OR-> 4.4998E+03
1.232E+01 4.4998E+03
Radionuclide Dilution Reference Date|  9/7/2011 11:47|
Dilution Activity 2 58|pCi per gram ===> dpm/g 5.73
Verif. Date Decay Corrected 2.58|pCl per gram ===> dpm/g 5.72
Minimum of 3 Required
Trial ID Ssmple Counts | Count Time (min)]  Detsctor Efficlency Bkg. (cpm) Net Woight Activily Reswlt | Activity Result
(dpmig). - (pClg)
pretTr T y — .
S$-0262-V1 16.07 1 LSC 0.3754 5.40 5.050 5.63 2.54
o e o
S-0262 -V¥2 16.39 1 LSC 0.3770 540 5.037 579 2.61
5-0262-V3 15.70 1 LSC 0.3763 5.40 5.035 5.44 2.45
S-0262-V4 15.00 1 LSC 0.3768 5.40 5.022 5.07 2.29
S-0262-V5 15.85 1 LSC 0.3774 5.40 5.019 5.52 249
Average 5.40] 347
Two Sigma Uncertainty 0.52 0.24
10% Max PASS Standard Deviation percent of known concentration 4.66% 4.66%
Target Activity 5.72 2.58
5% Max PASS % Diff -4.13% 4.13%|
Verification Expiration Date:
Prepared & Counted By M Date: __ 9/13/72011 7:43
! 932011 749
Verified & Approved By - TAS Date: Qv{‘3 4 f
QC Approval Date: __ § ¢ i A \
N
S-0262 N AR A R
H-3 Verified 9/7/11
SL Expires 9/7/12
Manufactuer [NIST SRM 4927F
Sol Matrix {H20
Ref No |NIST SRM 4927F -
Tech |Uninown R
Parent ID |S-0237 INTEANATIONAL

' RADIOACTIVE STANDARDS -- BATON ROUGE LABORATORY

ARS-038



Pipettor ID: FJ40469
Pipettor ID:  Auto-pipettor
PipettoriD: na

Standard ID: S-0262
Standard ID: N/A

H-3 Standard Verification
Verifier's Name: Brian Steffens ;‘\3€ Date: __9/7/2011

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

S-0262-V1 5.050 g
15mL of Ultima 5-0262-v2 5037 g
Gold added to $-0262-V3 5035¢g Balance ID: H1331122173560P
standard S-0262-V4 5022 g

5-0262-V5 5019 ¢

-

153
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& %\} National Institute of Stanmdards & Technology
(ertificate

Standard Reference Material 4927F

Hydrogen-3 Radioactivity Standard

This Standard Reference Material (SRM) consists of tritiated water, having a standardized and certified
quantity of radioactive hydrogen-3. It is intended primarily for the calibration of instruments that are used to
measure radioactivity and for the monitoring of radiochemical procedures. The solution, whose composition
is specified in Table 1, is contained in a flame-sealed, S mL, NIST, borosilicate-glass ampoule (see Note 1)*.

The certified hydrogen-3 massic activity value, at a Reference Time of 1200 EST, 3 September 1998, is:
(634.7 + 4.6) kBgeg’

Additional physical, chemical, and radiological properties for the SRM, as well as details on the
standardization method, are given in Table 1. Uncertainty intervals for certified quantities are expanded
(k= 2) uncertainties calculated according to the ISO and NIST Guidelines (see Note 2). Table 2 contains a
specification of the components that comprise the uncertainty analyses.

The certification of this SRM, within the measurement uncertainties specified, is valid for at least five (5)
years after receipt. The solution matrix, in an unopened ampoule, is believed to be indefinitely homogeneous
and stable, within its half-life-dependent, useful lifetime. NIST will monitor this material and will report any
substantive changes in certification to the purchaser. Should any of the certified values change, purchasers of
this SRM will be notified of the change by NIST.

This SRM may represent a radiological hazard. Hydrogen-3 decays by beta particle emission. None of the
beta particles escape from the SRM vial. During the decay process no photons are emitted. The SRM should
be stored and used at a temperature between 5 and 35 °C. See Note 1

This Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiation Division,
Radioactivity Group, Dr. M.P Unterweger, Acting Group Leader. The overall technical direction and
physical measurements leading to certification were provided by Drs. L.L. Lucas and M.P Unterweger of the
Radioactivity Group. The support aspects involved in the preparation, certification, and issuance of this SRM
were coordinated through the Standard Reference Materials Program.

Lisa R. Karam, Deputy Chief
Ionizing Radiation Division

Gaithersburg, Maryland 20899 ' Robert L. Watters, Jr., Chief
May 2008 Measurement Services Division
See Certificate Revision History on Last Page

SRM 4927F, page | of 4 *Notes and references are on page 4
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Table 1. Properties of SRM 4927F

Certified values

Radionuclide

Hydrogen-3

Reference time

1200 EST, 3 September 1998

Massic activity of the solution 634.7 kBq'g'l

Relative expanded uncertainty (k = 2) 0.72 % (see Note 2)*

Uncertified information

Source description

Liquid in flame-sealed, 5 mL NIST borosilicate ampoule (see
Note 1)

Solution composition

Distilled water

Solution density

(0.998 + 0.002) gemL™! at 20 °C (see Note 3)

Solution mass

Approximately 5.0 g

Radionuclidic impurities

None detected (see Note 4)

Half-lifes used

*H: (4500 + 8) d (see Note 5)

Calibration method (and
instruments)

The certified massic activity for ’H was obtained by 4nB gas
counting of SRM 4927E using the NIST length-compensated
internal gas proportional counters and intercomparison of SRMs
4927E/4927F using two 4np liquid-scintillation (LS) counting
systems (see Note 6)

SRM 4927F, page 2 of 4
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Table 2. Uncertainty evaluation for the massic activity for SRM 4927F

Relative standard

Relative expanded uncertainty (k =2)

Uncertainty component As;essmtent uncertainty contribution on
ype massic activity of *H (%)
Massic count rate of SRM 4927E, corrected
1 for background and decay; standard deviation A 0.18
of the mean for 23 sets of gas counting )
measurements (see Note 6)
LS intercomparison of SRM 4927F and SRM
2 | 4927E; standard deviation of the mean for 7 A 0.06
sets of LS measurements
. 317, Y
3 Decay <':orrect10ns for °H; (for half-life A 0.002
uncertainty of 0.18%)
Gram-mole determinations based on pressure,
4 B 0.20
volume and temperature measurements
5 [ Livetime determinations B 0.10
6 Extrapolation of count-rate-versus-energy to B 0.20
Zero energy
7 | Limit for radionuclidic impurities B 0.05
Relative combined standard uncertainty 0.36
0.72

T= (A) denotes evaluation by statistical methods; (B) denotes evaluation by other methods.

SRM 4927F page 3 of 4
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NOTES

Note 1. Refer to http:/physics.nist.gov/Divisions/Div846/srm.html for the standardized ampoule dimensions
and for assistance and instructions on how to properly open an ampoule. Information on additional storage
and handling requirements is also included in the website.

Note 2. The uncertainties on certified values are expanded uncertainties, U = ku,. The quantity u. is the
combined standard uncertainty calculated according to the ISO and NIST Guides (see references [1] and [2]).
The combined standard uncertainty is multiplied by a coverage factor of k£ =2 and was chosen to obtain an
approximate 95 % level of confidence.

Note 3. The stated uncertainty is two times the standard uncertainty. See reference [2]

Note 4. The estimated lower limit of detection for radionuclidic impurities is 300 Bq'g'l

Note 5. The stated uncertainty is the standard uncertainty. See reference [2] and [3].

Note 6. Extensive gas-counting measurements were made on the SRM 4927E solution during 1998 and 1999.
The SRM 4927F solution was intercompared with the SRM 4927E using LS counting.

REFERENCES

[1] International Organization for Standardization (ISO), Guide to the Expression of Uncertainty in
Measurement, 1993 (corrected and reprinted, 1995). Available from Global Engineering Documents,
12 Inverness Way East, Englewood, CO 80112, U.S.A. Telephone 1-800-854-7179.

(21  B. N.Taylor and C. E. Kuyatt, Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Resuits, NIST Technical Note 1297, 1994. Available from the Superintendent of
Documents, U.S. Government Printing Office, Washington, DC 20407, U.S.A.

[31 L.L Lucas and M.P. Unterweger, Comprehensive Review and Critical Evaluation of the Half-Life of
Tritium, J. Res. Natl. Inst. Stand. Technol. 105, 541-549 (2000)

Certificate Revision History: May 2008 (Text revised); February 2007 (Text revised and expiration date extended); October 2000
(Half-life and text revised); June 1999 (Original certificate date).
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INTERNATIONAL

ARS Sample Delivery Group:
Client Sample 1D:

2609 North River Road, Port Allen, Louisiana 70767

ARS1-11-02040
MD21-11-26394

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

Request or PO Number:

ARS Sample ID:

11-3646

ARS1-11-02040-001

Sample Collection Date: 09/15/11 Date Received: 09/21/11
Sample Matrix: Silica Report Date: 10/18/11
Analysis Analysis Anaiysis MDC pLe : Analysis Analysis Analysis i AnaIysi; Tracer/Cherhm
Description Results Error +/- 1 s Quat Units Test Method Date/Time Technician Recovery
Percent Moisture 8.577 NA NA NA % Percent Moisture BS NA

10/06/11 06:49

H

NOTES: Project Cost Code MR8R0O32NFMO00

S

Project Manager Review

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
less than full requires the written consent of the American Radiation Services, Inc.

LELAP Certificate# 01949
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ARS

. INTERNATIONAL

Report Compilation Checklist

ARS SDG: 11-02040 cjignt Name: LANL

Sample Matrix:

SI

LEVEL 1 COMPONENTS

1st Reviewer

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

¥ No NA

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

Y No NA

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

¥s No NA

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

¥ 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?

Y6 No NA

7) DQO Report is Present and Accurate?

¥  No NA

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

Y No NA

LEVEL 3 COMPONENTS

1st Reviewer

9) Efficiencies are Present?

¥és No NA

10) Calibrations are Present?

¥ No NA

11) Backgrounds are Present?

Y& No NA

12) Spectrum Analysis is Present?

¥s No NA

13) Spectral Plots are Present?

¥és No NA

14) Plateaus are Present?

Yés 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?

Y No NA

19) Calibration Certificates Present?

¥s No NA

20) Copies of Log Book Pages Present?

>‘€s No N/A

21) Sample Receiving Documentation Present?

¥s No NA

22) LIMS Reports Present?

¥ No NA

23) Applicable Correspondence Present?

¥és No NA

24) Other: Yes No NX
< ]
m hLeone . 10-1%-1\ W (0484
Report Generator Signature Date Management Review Signature Date
ARS-059

749842009




S Technical Review Checklist
INTERNATIONAL
ARS SDG 11-02040
Sample Matrix: SI Aliquot (Circle One): Dry As RJeived Filtered  Other:
Required QC Samples (Mark all that apply): Bla‘k LQé LC\éD SampleDup MS MSD
ARS A. Batch ID(s): Batch A: B11-03714 Batch B: N/A BatchC: N/A
Test Method(s): LSC-A-001 N/A N/A

A. RADIOCHEMICAL PREPARATION REVIEW

oy : Chemist Review Verifier Review
1) 100% of Manual Transcriptions Verified? & No NA )e{ No N/A
2) 100% of Manual Calculations Verified? Yes  No % Yes  No DN
3) Blank Composition/Configuration Matches Calibration? @ No N/A ny No N/A
4) Deviations from procedure are documented and verified? Yes  No Yes  No_ATA
5) Appropriate Cocktail Selected? &y No NA [ Yo No NA

6) Sample Prep Anomaly?\g No [ Yes (See Tech Notes) NCR # (If initiated):

[6-5 -

- 5-1)
Chemist §ignature Date erifier Review Signgidre

Date

B. ANALYSIS REVIEW

: £ et L . Analyst Review QA Officer Review
1) Calibrations Valid and Current? @ No N/A v  No NA
2) Backgrounds Valid and Current? No NA | ¥& No NA
3) Source Checks Completed and Acceptable? @ No NA Yes No NA

Hm jo1&-l
QA Officer Signature Date

Technicial Review

4) Background Checks Complete and Acceptable? No N/A \Yes\ . No NA
5) 100% of Manually Entered Parameters Verified Accurate? TRy No N No N/A
6) Appropriate QC samples initiated at required frequency? @ No N/A es 7310 N/A
~
6) Test/Sample Specific Parameters (See ARS-059 for details) “4
, %
Analysis Parameters Checked and Correct

a) and Peak Shapes are Acceptable? @ No  N/A Yes No\{%

b) Spectra show no Evidence of Interferences? @ No N/A Yes  No rxﬁ

¢) Sample Quench for All Samples within Range of Quench Curve? Yes No N/A Yes No N/A \

NCR # (If initiated):

M /R

Technicial Reviewér Sig%ature

Date Date

Page 1 of 2



A R S e

C. BATCH QC VALIDATION

INTERNATIONAL Technical Review Checklist

Batch A: B11-03714

Project Manager Signature

. ol Proj. Mgr. Review QA Officer Review
1) Activity + 3xCSU a Negative Number? Yes N6 NA ves N NA
2) RDL Criteria are Met? Ye¢ No NA Y No NA
3) Method Blank Criterion Met? No N/A Y5 No NA
4) LCS/LCD Criteria Met? Ye§ No NA YEs No NA
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Yoe No N/A Y#£ No NA
6) MS/MSD Criteria Met? Yes No b~ Yes No N&
7) Batch QC Anomaly? T No ] Yes (See Tech Notes) NCR # (If initiated):
DAUNRLLR (-1 -1y M LOK 4
Date QA Officer Signature Date

GENERAL COMMENTS

RRSLHs9 Page 2 of 2
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ARS International

Printed: 9/21/2011 3:43 PM
Baton Rouge Laboratory

Pagel1of 1

SDG Report - Analysis Assignments

Temp SD ARS1-11-02040
JEL: Los Alamos National Laboratory

Sa}ﬁpie (:oﬁnt

Analysis Count 1-1

Analysis Code Analysis Description

Sampies-Count.Totals per Analysis

Analyses Assigned Per ffa'é:tio

Sampies Count Fraction

Analysis Code X = Assigned ;

LSC-A-001

LSC-A-001 Tritium in (Water [Aqueous, AQ, SI

60 of 63
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ARS FILE TRACKING SHEET

SDG: ARS1-11-02040
Task Date / Time Initials
Date & Time Samples Received 09-21-11/10:00 M
ICOC Initiated / Storage Location: Q6 09-21-11/15:43 w

Technical Checks Performed M PDCU\YJ?/\ —
/

Report Written / EDD Generated: {0 -\ -V \():SS\S{QL' §
Date/Time Initials \'O l%’ \\\ "0 l \ w_/

Quality Assurance Checks Performed on Report _,\ty 1 [ /

Management Check Performed on Report /

Preliminary Report Sent

Report E-mailed

Report Faxed

Report Reviewed

Report Mailed

Invoice Completed Invoice #:

Report Imaged

SPECIAL REQUIREMENTS

Requirement Yes

3 Hour Rush

24 Hour Rush

48 Hour Rush

NENNN #

Special Invoicing ** "™ Mgmt. Approval:

NOTES:

ARS-062
04/23/2010

OZ" 0T U9




compPany NAME:{ DS Aoy ATped Lo

sp: ESM \’OZ-DdO

SHIPPING CONTAINER

Good Condition [Hfes  [INo
Radioactive Cves  [AMNo
UN2910 Oves Ko
Sec. Seals My, o
Seals Intact [FYes [Ino [N
Air Bill [ ves M

COC PRESENT WITH SAMPLES

coC Yes o
SAMPLE CONTAINER(S)

Good Condition [¥]ves %}"’

Sec. Seals [ves No

Seal Intact [Jyes []

N&HZ/N/A
Marked Radioactive (] Yes No

# Samples Rev \

External and Internal Surveys

dbi-Z .
Exposure u ('i Calibration Due -
Rate Meter: LU SerialNo: PEZLYLL- 0 pae  H-TO7Z
- ()—
Count Rate i el Lﬂ/' ! — Calibration Due
meter. 1L [SUESY Serial No.: JL)YYSST oo 2072
Max. Exposure Rate on . .
Background Exposure Rate Shipping Containers Extemals I Lﬂ
(UR/r) H ) (Ptus Bkgd) HR/hr
Max. Removable Count Rate on
m 4 Shipping Containers Extemals -ZD
Background Count Rate (cpm) (Plus Bkgd) cpm
Max. Removable Count Rate on
hipping Containers Intemals Z ! )
Plus Bkgd) cpm

FE.LT,@SO,UR,VG]

Matrix [ AF, AQ, BI, Acceptance Limits
pH < 2 is Acceptable <500/ <100%P™/ 2
Sample Label/Comments/Notes pH Orig | pH Final P":;:rce ke Weightia) Volome(ml) | WR/hT cpm
e U VAT ]ﬁch\ra\f 20 |40

SurveyorsQ‘wg/
Name: /
~ M

\
Date/Time Surveyed: Q’ U/H

0.5

>

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

63 of 63

Page 1 of L



	11-3646.1
	11-3646_DVR
	11-3646_RAD_CSrev
	11-3646_RAD_CL
	11-3646_RAD_F1

	11-3646



