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7 Day- . Yes, Below Background
14 Day - ] -
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28 Day - ] )
=
sample | sample & :
F Field Sample ID Sample Date| Time Matrix 1< Special Instructions:
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Inquished by: Date/Time: g Received by:
lRelinquished by: Date/Time: Received by:




Los Alamos National Laboratory

Page 1 of |

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

Mortandad (Chromium
EVENT ID: 3955 EVENT NAME: Monitoring) Q4 Watershed
: Sampling
SAMPLE ID: CAMO-12-21741 WORK ORDER: NA
AS. AS COLLECTED Npp  ASCOLLECTED
ELANNED PLANNED
DATE COLLECTED
(MM/DD/YYYY): C)§ ‘ 0% ’ 9017~ FIELD MATRIX: WG ¥
TIME COLLECTED (HE:MM): [T Y O MEDIA: UA \y
, SAMPLE TECH
PRS ID: O\ CODE: UA (LSP
LOCATIONID:  R-62 FIELD PREP:  UF O |C—
LOCATION TYPE: MON FIELD QC TYPE: REG |
SINGLE N Q}
PORT: COMPLETION SAMPLE USAGE: INV
COLLECTED SPECIAL
PRIORITY ORDER CONTAINER #|PRESERVATIV YN INSTRUCTIONS
N wspscosvon  [(NCSEFTUMAMBER 5 = v/
i
L]
[ WSP-8270C-SVOA |1 LITER AMBER GLASS |3 |iCE ’
WSP-8321A-NMED q. ly "h d
Ml 1 LITER AMBER GLASS |3 [ICE q_ AU)\ .‘“ ™M
WSP-GrossA/B 1 LITER POLY 1 |NONE /"?’ d( IJ ‘fWﬂ
A
WSP-HEXMOD 1 LITER AMBER GLASS |2 [ICE q.. J[M M
WSP-LL-H-3 1 LITER POLY 1|NONE | l | !'{\L N
4
WSP-RAD 1 GAL POLY 1 [HNO3
N 1 At
N WSP-TKN+TOC 500 ML AMBER GLASS |1 |H2504 Q! :]. JCXU\ Lk{n
v

SAMPLE COMMENTS: S&,MP“’—& & a(Vs. 5&%?‘@ Colleceet Lo

<O &t

LOCATION COMMENTS: M

4 oming  Alesd qerendfi—

FIELD PARAMETERS:
Dissolved Oxygen .0 mg/L Oxidation-Reduction Potential Z 25‘ MV pH 83 1 SuU
Specific Conductance 1!¢S uS/cm Temperatwre_ 2 |.§ 3} degC  Tubidity (DS NTU
COLLECTED BY (PRINT) {) T, il
Dv rﬁ,“em?— 'y ; / /
RELINQUISHED BY Date/Time [RECEIV . ime
%V‘LA Felleuz «707?;& (Printedﬁm LSRN 3)?47;\,
/,(_j(/\/ 09 HO |(Signature i o[ Vo
RELINQUISHED BY 4] Date/Time [RECEIVED Date/Time
(Printed Name) (Printed Name) m
Signature) (Signature)

Report Date 07/30/2012



Data Validation Report for:

Data Validation Report

Chain Of Custody No.  12-1497

1. Distribution Of Samples In EDD.

Chain Of Custody No. 12-1497

Analytical Regular Field Trip Field Equipment
SDG Method Samples Duplicates Blanks Blanks Blanks
Generic:Low_Level_Trit
ARS1-12-01671 ium 1
Analytical Analysis Prep Regular Field Trip Field Equipment |[Method Matrix Matrix
SDG Method Lot ID Lot ID Samples Duplicates Blanks Blanks Blanks Blanks Spikes Spike Dups
Generic:Low_Level_Trit
ARS1-12-01671 ium ARS1-B12-01999 ARS1-B12-01999 1 1
2. Distribution Of Analytes In EDD.
Analytical Method Method Category Field Sample ID Lab Sample ID Sample Purpose Target Analytes Surrogates Spikes TICS
Generic:Low_Level_Trit
ium RAD CAMO-12-21741 ARS1-B12-01999-04 REG 0 0 0
Generic:Low_Level_Trit
ium RAD LCS ARS1-B12-01999-01 LCS 0 1 0
Generic:Low_Level_Trit
ium RAD LCSD ARS1-B12-01999-02 LCSD 0 1 0
Generic:Low_Level_Trit
ium RAD MB ARS1-B12-01999-03 MB 0 0 0
3. Are any analytes missing?
No.
4. Were any holding times exceeded?
No.
5. Any contaminants in blanks?
Field Lab Type Of Analytical Sample Parameter Lab Lab Lab
Sample ID Sample ID Blank Method Matrix Name Result Qualifier Units Detection Limit
Generic:Low_Level_Trit
MB ARS1-B12-01999-03 METHOD BLANK ium W Tritium 2.235 pCi/L 1.96
Any samples affected by the presence of contaminants in blanks?
Field Blank Field Blank Lab Blank Analytical Parameter Blank Sample Lab Detect
Sample ID Sample ID Sample ID Type Method Name Units Result Result Qualifier Limit Detected
Generic:Low_Level_Trit
CAMO-12-21741 MB ARS1-B12-01999-03 [ METHOD BLANK ium Tritium pCi/L 2.235 7.009 2.032|Y

6. Any surrogate recoveries outside the control limits?
No.

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




Data Validation Report for:

Chain Of Custody No. 12-1497

Post-
Analytical Digestion Lab Control Lab Control Blank Blank Lab Storage Preparation Reagent
Spikes Spikes Samples Sample Dups [Spikes Spike Dups  |Duplicates |Blanks Blanks Blanks
Correction Correction |Use
Factor (ND) Factor (J) Factors
5 Y




Data Validation Report for:

No.

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

No.

9. Any Field Duplicate RPDs outside the desired limits?

No.

10. Any Lab Duplicate RPDs outside the desired limits?

No.

11. Any required reporting limits exceeded?

No.

12. Additional Validator's Coments.

None.

13. Display Flagged Data.

Chain Of Custody No. 12-1497

Validation
Lab Validation Reason
Location ID Chain Of Custody No Field Sample ID Sample Purpose Analysis Type Code Analytical Suite Analytical Method Parameter Name Qualifier Qualifier Codes Detected
Generic:Low_Level_Trit
R-62 12-1497 CAMO-12-21741 REG INIT RAD ium Tritium U R4 N
Reason Code Description
R4 The sample result is <=5X the concentration of the related analyte in the method blank.
14. Useable Result Count.
Field Location Sample Analytical No. Unuseable Total No. Of
Sample ID 1D Purpose Method Records Records
Generic:Low_Level_Trit
CAMO-12-21741 R-62 REG ium 1




Data Validation Report for:

Chain Of Custody No. 12-1497

Report Percent Validation
Lab Result Lab Units Report Result  [Report Units  |Report MDA  |Uncertainty |Lab Matrix |Sample Date |Moisture Analysis Lot ID |Status Code Use Flag
ARS1-B12-
7.009|pCi/L 7.009(pCi/L 2.032 1.284|W 8/8/2012 01999 VAL Y
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2609 North River Road e Port Allen, Louisiana 70767

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

INTERNATIONAL

September 11, 2012

LANL

Keith Greene

PO Box 1663 MS M992
Los Alamos, NM 87545

Request Number: 12-1497

LANL Sample ID: CAMO-12-21741

Dear Mr. Greene;

On August 16, 2012, ARS International received one (1) water sample to be analyzed for Low Level Tritium.

The sample underwent enrichment and was 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,

O\xz}a\s, M&m\
Laboratory Management
ARS International

50f 76



2609 North River Road ¢ Port Allen, Louisiana 70767

1 (800) 401-4277 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

LANL . .
Request American Radiation Services
PROJECT SAMPLE
I ER(S

Number ID NUMBER SAMPLE ID NUMBER(S)

12-1497 CAMO-12-21741 ARS1-12-01671-001
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.

Activity of the Method Blank exceeded that of the Blank MDA, but at 2 sigma, was still less than 1.65 times Blank
CSU, and therefore met acceptance criteria.

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."

q; Laboratory Management, ARS International Q"ﬂkl?\
Signdture Title Date
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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

Scintillation Counting



INTERNATIONAL

ARS Sample Delivery Group:

Client Sampie ID:

2609 North River Road, Port Allen, Louisiana 70767

ARS1-12-01671
CAMQO-12-21741

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

Request or PO Number:
ARS Sample ID:

12-1497

ARS1-12-01671-001

Sample Collection Date: 08/08/12 Date Received: 08/16/12
Sample Matrix: Agqueous Report Date: 09/11/12
Analysis Analysis Analysis MDC DLC | Analysis Analysis Analysis Analysis Tracer/Chér;\“ o
Description Resuits Error +/-1s Qua Units Test Method Date/Time Technician Recovery
Enriched H-3 7.009 1.284 2.032 0.980 pCi/L ARS-040 09/08/12 19:56 RJU NA

NOTES: Lab Agreement #63641-001-10

WO

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

8 of 76




A

RS

INTERNATIONAL

2609 North River Road, Port Allen, Louisiana 70767

QC Results Report

Laboratory Control Sample Evaluation

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

Sample Delivery Group: ARS1-12-01671

Date Received: 8/16/2012

" - LCS
Analysis Qc Analysis Expected Report Analysis A Analy Percent
Batch Type Analyte Resuits €su1(1s) Moc Vvalue Qual Units Test Method Date/;’ime Technician - | Recovery (%) Ac;aa;:‘ta:ce
ARS1-B12-01999 LCcs H3 22.031 3.458 2.168 24,931 pCi/L ARS-040 9/8/12 5:23 RJU 88 80%-120%
Blank Evaluation
Analysis QC Analysis Expected Report Analysis Analysi Analysi:
Batch Type Analyte Results csu1(1s) Moc Value Qual Units Test Method Date/;’ime Technician
ARS1-B12-01999 | MBL H3 2.235 0.707 1.960 NA pCi/L ARS-040 9/8/12 5:23 RIU
Sample RER Duplicate Evaluation
Analysis QC Analysis Analysis Analysis A i RER
Analy
Batch Type Description Result 1 csu1 Q1) Result 2 €SV 2 (19) | Quai Units Test Method Date/ Zrim Technician RER Acceapnta:cen
ARS1-B12-01999 | LCSD H3 22.031 3.458 24.093 3.752 pCi/L ARS-040 9/8/12 5:23 RIU 0.29 <1
Sample DER Duplicate Evaluation
" . DER
Analysis QcC Analysis Analysis Analysis Analysis Analysis
Batch Type Description Result 1 €sU 1 (15) Result 2 €5U 2 (15) | Qual Units Test Method Date/Time Technician DER Acc:;:‘ta:cek
ARS1-B12-01999 [ LCSD H3 22.031 3.458 24.093 3.752 pCi/L ARS-040 9/8/12 5:23 RJU 0.81 <3

U

Project Manager Review

Notes: American Radlation 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 ARS International.

LELAP Certificate# 0194S

NELAP Certificate # EB7558
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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-B12-01999
SDG's: ARS1-12-01671

LCS 22.0310 CSU (2s)
LCSD ~ 24.0930 CSU-D (2s)
DER = abs(LSC-LSCD) =

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

DER 2.062 =
5.000933
%RPD=  ABS(LCS-LSCD) *100=
(LCS+LCSD)/2
%RPD 2.062 *100 =
23.062

6.7780

7.3550

0412323 <3

< 25%

8.941115 < 25%

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

RER= abs((LCS-LCSD)) =
(CSU)+(CSD) at 2 sigma
RER = 2.062
14.1330

Blank Information

Act CSU(2s) MDA Act>MDA

2.235 1.386 1.96

<1 <--LANL Requirement

0.145899667 <1

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

ACT = 2.235
Csu-= 1386
Is ACT<1.65*CSU? ¥EE |
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STD ID: S-0262

Y Add/Edit Secondary Stds Parent Standard Data
INTERNATIONAL
Planning Parent Solution Reference #
Planning Comments Creats an H3 LCS stock solution. Parent Solution #
Targetdpnyp (ondl. date) | 5.5 Parent Principal Radionuctide
Target Final vome . | 2000 Parent Reference Dats
Appx mass g of Parent Sofn Pareni Cartified Act
Appx vol mi of Parent Sof'n Parent Cert Act Uncert 1 Sigma
Expected AddRion for Analysis g 5 Parem Sp. Gravity G/MI
Parent Supplier
Secondary Solution # Parent Date Recvd
Ditution Date (New Ref Date) | 08/07/2011 11:47 Parent Received By
Ampoute, Empty () Parent Cert Exp Date
Ampoule /Solution Grass (g) Parent Matrix
Net Wt Removed (g) Cartifisd dpm/g At Ref Dats

IS 3/22/10

Jevel -3 standard Tor creating LCS solutions and

spikes. Dilution performed as stated above by B Steffens.

Transfer Containes, empty (g) 13.352 Cartified dpmig on 0807/2011 11:47
Contatner Plus Solution (9) |  16.889

Net Wt Transferred (g) Parent Comments

DM Xfeved on 09/07/2013 11:67 ,uii:.;szif o '
Dilvent/matrix Dead H20 Parent Tech
Diluent Density Cont, empty (g) la_Primary
Test Mass of § mi of Divent () InLCS
DOlluent Densky Test - (g/ml) 1s_Tracer
Dikution Empty Contalner Mass () 473.97 Is_Calid

Diution Full Cont g (if measured) 2467.33
Déution Final Volume mi (f measured) 2000

Final Difution Density (g/mi)

 oopees

Final Ofiution Measured Mass

1993.36

Final Dilution dprmyg

Final O New Ref Date/Time

H3 LCS stock solution dilution performed as stated above by B Steffens. -BJS9/7/11

QLA

H-3 Verified 9/7/11
SL Expires
Manufactuer (NIST SRM 4927F
Sol Matrix [H20
Ref No [NIST SRM 4927F ¥ -
Tech |Unknown
Parent ID |[5-0237 INTERNATIONAL

RADIOACTIVE STANDARDS -- BATON ROUGE LABORATORY
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Printed: 9/13/2011 10:11 AM

QUALITY CONTROL PROGRAM

AMERICAN RADIATION SERVICES
RADIOACTIVE REFERENCE SOLUTIONS

INMTERNATIGNAL

ANNUAL ACTIVITY VERIFICATION

VERIFICATION DATE 9/13/2011 7:431date counted
STANDARD REFERENCE D26
Principal Radionuclide Half Life, Years Half Life, Days
[:[153::] ENTER —> OR-> 4.4998E+03
1.232E+01 4.4998E+03

Radionuclide

Dilution Reference Dato|

9/7/2011 11:47]

573
572

Dilution Activity] 2.58|pCi per gram ===> dpm/g
Verlf. Date Decay Corrected 2.58|pCi per gram ===> dpm/g

’ ﬁnlmum of 3 Required

: Hal D . Samplccﬂmu Count D.mr & Eﬂlcloney . Bkg. (cpm) NnWolsM - : ! u
5.0262.V1 16.07 = LSC. 0.3754 5.40 5.050 563 254
S-0262-V2 16.39 1 LSC 0.3770 540 5.037 5.79 2.61
S-0262-V3 15.70 1 LSC 0.3763 5.40 5.035 544 245
S-0262-V4 15.00 1 LSC 0.3768 5.40 5.022 5.07 2.29

15.85 1 LSC 0.3774 5.40 5.019 5.52 249
Average 5.49 2471
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 L\‘Sb Date: ___ 9/13/2011 7:43
§ -
Verified & Approved By 1 )Uq,é y Date: G134}
QC Approval qms&wn Date: __ Q4“3 A\
A
) | s-0262 [
H-3 Verified 9/7/11

SL

expires RYEIEVE

Manufactuer

NIST SRM 4927F

Sol Matrix
Ref No
Tech

Parent ID

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

- RADIOACTIVE STANDARDS -- BATON ROUGE LABORATORY

H20

NIST SRM 4927F ‘ ry
Unknown

5-0237 INTEANATIONAL

ARS-038
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H-3 Standard Verification

Verifier's Name: Brian Steffens Date: 9/7/2011
Pipettor ID: FJ40469

Pipettor ID:  Auto-pipettor
PipettorID: na
Standard ID: S-0262
Standard ID: N/A

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

Weight of Standard

r

$-0262-V1 5.050 g )
15mL of Ultima $-0262-V2 5037 g
Gold added to 4 $-0262-V3 5.035g > Balance ID: H1331122173560P
standard S-0262-v4 5022 g

$-0262-V5 5019 ¢

N

147
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{ %} National Institute of Standards & 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, 5 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) kBqeg'

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 S 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 ofthis SRM
were coordinated through the Standard Reference Materials Program.

Lisa R. Karam, Deputy Chief
Tonizing 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 1 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 kBqeg™

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) g'mL"! 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)
The certified massic activity for ’H was obtained by 4np gas
counting of SRM 4927E using the NIST length-compensated
Calibration method (and | internal gas proportional counters and intercomparison of SRMs
instruments) 4927E/4927F using two 4np liquid-scintillation (LS) counting

systems (see Note 6)

SRM 4927F, page 2 of 4

*Notes and references are on page 4
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Table 2. Uncertainty evaluation for the massic activity for SRM 4927F

Asses ¢ Relative standard
Uncertainty component T smfen 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
Decay corrections for °H; (for half-life

3 uncertainty of 0.18%) A 0.002

4 Gram-mole determinations based on pressure, B 020
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
Relative expanded uncertainty (k = 2) 0.72

SRM 4927F page 3 of 4

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

Note 1. Refer to http://physics.nist.gov/Divisions/Div846/srm.htm] 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 £ =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'1

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 fo 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.

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

[3] 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
(Halflife and text revised); June 1999 (Original certificate date).

SRM 4927F page 4 of 4
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RS

INTERNATIONAL

Report Compilation Checklist

ARS SDG:

12-01671 Client Name: LANL

Sample Matrix: AQ

LEVEL 1 COMPONENTS

1st Reviewer

1) Cover Page Complete and Accurate (see ARS-059)? )s{s No N/A
2) Technical Review Checklist(s) Complete and Accurate? }{s No N/A
3) Case Narrative Complete and Accurate (see ARS-059)7 ¥  No NA
4) Form 1s Present for all Samples and Tests? ¥ No NA
5) Client Specific Components are Present and Complete? Y& No NA

LEVEL 2 COMPONENTS

1st Reviewer

6) Batch Quality Control Report is Present and Accurate?

¥ No NA

7) DQO Report is Present and Accurate?

Y No NA

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

Yes No N)(

LEVEL 3 COMPONENTS

1st Reviewer

9) Efficiencies are Present?

¥és No NA

10) Calibrations are Present?

)és No N/A

11) Backgrounds are Present?

¥és No NA

12) Spectrum Analysis is Present?

¥és No NA

13) Spectral Plots are Present?

Yés No NA

14) Plateaus are Present?

)és No N/A

15) Control Charts are Present?

){s No NA

16) Other:

Yes No NK

LEVEL 4 COMPONENTS

1st Reviewer

17) Preparation Raw Data Present, Signed and Complete?

Yés No N/A

18) Instrument Raw Data Present and Complete?

)‘és No N/A

19) Calibration Certificates Present?

¥s No NA

20) Copies of Log Book Pages Present?

Yes No NA

21) Sample Receiving Documentation Present? )és No NA

22) LIMS Reports Present? ¥s No NA

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

24) Other: Yes No NX

Suran haere Go\l-\2 VE Q-1

Report Generator Signature Date Management Review Signature Date
ARS-059
Q7/03/2009
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RS
Technical Review Checklist

INTERNATIONAL

ARS SDG ARS1-12-01671

Sample Matrix: AQ Aliquot (Circle One) : Dry As Ret,(eived Filtered  Other:
Required QC Samples (Mark all that apply): Bla‘k LQé LGED Sample Dup MS MSD
ARS A. Batch ID(s): Batch A: ARS1-B12-01999 Batch B: N/A BatchC: N/A
Test Method(s): LSC-A-022 N/A N/A

A. RADIOCHEMICAL PREPARATION REVIEW

. - ‘ Chem)',st Review Verifier Review
1) 100% of Manual Transcriptions Verified? wf No NA @ No NA
2) 100% of Manual Calculations Verified? Yes No WA | ves No (VA
3) Blank Composition/Configuration Matches Calibration? Q/;/ No N/A No NA
4) Deviations from procedure are documented and verified? Yes  No M( Yes  No @
5) Appropriate Cocktail Selected? ¢  No NA W@ No NA
6) Sample Prep Anomaly? B/No ] Yes (See Tech Notes) NCR # (If initiated):
<_—-efiemist Signature Date Verifier R§view Slgn Date
B. ANALYSIS REVIEW
- . Analyst Review QA Officer Review
1) Calibrations Valid and Current? \Y;{ No N/A Y;s’ No N/A
2) Backgrounds Valid and Current? (y{ No N/A ¥ No NA
3) Source Checks Completed and Acceptable? \‘/y( No N/A ¥€s No N/A
QA Officer Signature Date

Analyst Review

Technicial Review

4) Background Checks Complete and Acceptable? yés No NA Q‘Es\ No N/A

5) 100% of Manually Entered Parameters Verified Accurate? Vs No NA No N/A

6) Appropriate QC samples initiated at required frequency? y{s No NA @ No N/A
6) Test/Sample Specific Parameters (See ARS-059 for details)

Analysis Parameters Checked and Correct

a) and Peak Shapes are Acceptable? Vé Noo NA @ No NA

_|b) Spectra show no Evidence of Interferences? Jés No N/A % No N/A

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

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

9-)- 12,

TechniciaSReOiewer SigM@re

Date

——
ARS-059

Page 1 of 2
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“.. RS Batch A: ARS1-B12-01999
( LSC

----- INTERNATIONAL Technical Review Checklist

C. BATCH QC VALIDATION

v Proj. Mgr. Review QA Officer Review
1) Activity + 3xCSU a Negative Number? Yes ho N/A Yes Ny N/A
2) RDL Criteria are Met? Yo¢  No N/A Ye&  No NA
3) Method Blank Criterion Met? Yos  No NA Yeg  No NA
4) LCS/LCD Criteria Met? Yor No NA | Ygt No N
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? pzs‘ No N/A Y/e( No N/A
6) MS/MSD Criteria Met? Yes No Ng¢ | ves No pA
7) Batch QC Anomaly? A 'No [ Yes (See Tech Notes)  NCR # (If initiated):
L g\l AN Q-1
Project Manager Signature Date QA Officer Signature Date
GENERAL COMMENTS
ARS-059 Page 2 of 2
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LSC
Technical Review Ch

ARS

ecklist

ARS SDG ARS1-12-01671

Sample Matrix: AQ Aliquot (Circle One): Dry As Rev,(eived Filtered  Other:
Required QC Samples (Mark all that apply): Blank  LCS LCSD SampleBup MS MSD
ARS A. BatchID(s): Batch A: ARS1-B12-01980 Batch B: N/A Batch C: N/A
Test Method(s): LSC-A-021 N/A N/A

A. RADIOCHEMICAL

PREPARATION REVIEW

- . ‘ . » Che}nist Review Verifier Review
1) 100% of Manual Transcriptions Verified? vé No N/A @ No N/A
2) 100% of Manual Calculations Verified? Yes No uﬁ\ Yes No %
3) Blank Composition/Configuration Matches Calibration? Yes No WA \, | Yes No @
4) Deviations from procedure are documented and verified? Yes  No A Yes  No (N
5) Appropriate Cocktail Selected? Jés No NA Q&\ No NA

6) Sample Prep Anomaly? E/No [ Yes (See Tech Notes)

NCR # (If initiated):

P P 5462

SSR— e 5

1 ©—~"Chemist SignatuW Date Verifier Revi¥w Signature \ Date
B. ANALYSIS REVIEW
: - ’ , . Analyst Review QA Officer Review
1) Calibrations Valid and Current? s No NA ve€ No NA
2) Backgrounds Valid and Current? .yé No N/A Y5 No NA
3) Source Checks Completed and Acceptable? ¥ No NA Yés No NA
VEN\ Qg
Date

QA Officer Signature

Analyst Review Technicial Review

4) Background Checks Complete and Acceptable? \)é No N/A , No NA
5) 100% of Manually Entered Parameters Verified Accurate? 5, No  NA o N/A
6) Appropriate QC samples initiated at required frequency? % No N/A N/A
6) Test/Sample Specific Parameters (See ARS-059 for details)
|, Analysis Parameters Checked and Correct —
|? and Peak Shapes are Acceptable? y( No  N/A Yes No %
l ' b) Spectra show no Evidence of Interferences? Q(ﬁ{ No N/A Yes No N/A "_&
¢) Sample Quench for All SampleS)lithin Range of Quench Curve? X;( No N/A Yes No N/A ‘:e
7) Analysis Anomaly? B/No [ Yes (See Comments)  NCR # (If initiated):
‘%f?—v G 17 12 LU//4
(’/Aﬁlyst Signature y Date Technicial Reviewer Signature Date

ARS-059 Page 1 of 2
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ARS

INTERNATIONAL

C. BATCH QC VALIDATION

LSC

Technical Review Checklist

Batch A: ARS1-B12-01980

v o Proj. Mgr. Review QA Officer Review
1) Activity + 3xCSU a Negative Number? Yes No Iy& Yes No N&
2) RDL Criteria are Met? Yes No MA Yes No NA
3) Method Blank Criterion Met? Yes No & Yes No NA
4) LCS/LCD Criteria Met? Yes  No & Yes No NA
5) Duplicate (Sample Duplicate, LCSD, MSD) Criteria Met? Yes No N& Yes No NA
6) MS/MSD Criteria Met? Yes No hw< Yes No NA

NCR # (If initiated):

U

(-

7) Batch QC Anomaly? VI No [ Yes (See Tech Notes)
S&M 9 '\\'\ b
Project Manager Signature Date

QA Officer Signature

¢

GENERAL COMMENTS

ARS-059

Page 2 of 2
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ARS International Printed: 8/16/2012 10:35 AM
Baton Rouge Laboratory Pagelof1

SDG Report - Analysis Assignments

Temp SDG ARS1-12-01671

Los Alamos National Laboratory

Sample Count

Client

Analysis Code Analysis Description Samples Count
LSC-A-021 Low Level Tritlum Screen in (Aqueous) 1
LSC-A-022 Low Level Tritium by Enrichment Process in (Aqueous [AQ]) 1

/ odle
LSC-A-021
LSC-A-022 X
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ARS FILE TRACKING SHEET
SDG: ARS1-12-01671
Task Date / Time Initials
Date & Time Samples Received 08/16/12 10:15| cad
ICOC Initiated / Storage Location: K6 08/16/12 10:35| cad
Technical Checks Performed § 20—1A -
Report Written / EDD Generated: 9-{ \-(2/ 35\ | SA—
" owtme we [9-p7)(2d5] SO
Quality Assurance Checks Performed on Report . \/\% 2 W
Management Check Performed on Report Y 2» \qv %
Preliminary Report Sent — N
Report E-mailed
Report Faxed — W —
Report Reviewed
Report Mailed
Invoice Completed Invoice #:
Report Imaged
SPECIAL REQUIREMENTS

Requirement Yes No
3 Hour Rush v
24 Hour Rush v
48 Hour Rush v
3 Day TAT v
5 Day TAT v
NOTES:
ARS-062

08/08/2012
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COMPANY NAME:

LANL

sne:__ A8/

-/[R0067/

E’/ External and Internal Surveys
SHIPPING CONTAINER Ex L
posure Calibration Due
Good Condition = ves [ pio Rate Meter: %7 3 ;’Z%’Zfé/ Serial No.: /4 2&%)% e LLY/?
Radioactive Yes, N CountRate : " Calibration Due ,
UN2910 Oy, ? Meter  #2 J~ /5¢f(§‘3 Serial N%/[d 75549 vae  of /)3
Sec. Seals [pfes No =7
Seals Intact MYes[ INo TA || gack Sax, Exposure Rate on
ground Exposure Rate < Sh Cont Extermal
Air Bill [ ves @d‘ (WRhe) ) rraCrane Exemas ;2 2" wRrmr
COC PRESENT WITH SAMPLE
Max. R ble Count Rats
coc Yes [InNo . 0 Sr::pin:"(‘;:r:a:ler:?xte;aelsm j@
SAMPLE CONTAINER(S) Background Count Rate (cpm) ! (Plus Bkgd) cpm
g Max. R ble Count Rat
Good Condition B}és [INo e Removable Count Rateon 7&
Sec. Seals Yes Plus Bkgd) cpm

[INo
Seal Intact [ Yes [] WA
Marked Radioactive o

# Samples Rev

E]YeS/

Matrix [AFI , FE, LT, SI, SO, UR, VG] Acceptance Limits
‘ pH < 2 is Acceptable <500"%, <100/
. . ari | .
Sample LabeIICom‘mentsINotes pHOrig | pHFinal |, " ,:,e .‘_‘0;‘ Weightig) 1 Volumeiwl) | MR/hr cpm
(o - 127 (76 5%@/MML}W,M

AnnnnnnnnEEEEEEEEEn

Surveyors'
Name:

Date/Time Surveyed:

/s

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

/ phuf- (970

Page 1 of _*__
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