ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division

December 15, 2008

Mr. Mike Barsa

Cabrera Services, Inc.

103 E Mount Royal Ave. Ste. 2B
Baltimore, MD 21202

Re: ALS Waorkorder: 09-11-228
Project Name: Forest Glen Rad Scoping Survey
Project Number:; 08-3800.04

Dear Mr. Barsa:

Twenty wipe samples were received from Cabrera Services, Inc. on November 23, 2009. The samples were
scheduled for the following analysis:

Tritium pages 1-121
The results for this analysis are contained in the enclesed reports.
Thank you for your confidence in ALS Laboratory Group. Should you have any questions, please call

Sincerely,

Laboratory Group
Lance Steere
Senior Project Manager

LRS/eh
Enclosure (s). Report

ALS USA, Corp
Partofthe ALS Laboratory Group
225 Comrnerce Drive Ft. Collins, Colorado 80524
Phone (370) 490-1511 Fax (870) 490-1522 www.alsenviro.com
A Campbell Brothers Limited Company




ALS Laboratory Group -- FC

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0911228
Client Name: Cabrera Services Inc.
Client Project Name: Forest Glen Rad Scoping Survey
Client Project Number: 08-3800.04
Ciient PO Number:

Client Sample Lab Sample | COC Number | Matrix Date Time

Number Number Collected | Collected
sSU02-55 0911228-1 WIPE 17-Nov-09 11:10
SU02-56 0911228-2 WIPE 17-Nov-09 11:15
5U02-57 0911228-3 WIPE 17-Nov-09 11.20
SU02-58 08112284 WIPE 17-Nov-09 11:25
3U02-59 0911228-5 WIPE 17-Nov-09 11:30
SUQ02-60 0911228-6 WIPE 17-Nov-09 11:35
SUO2-BIAS 0911228-7 WIPE 17-Nov-09 11:40
SU03-61 0911228-8 WIPE 18-Nov-09 10:00
SU03-62 0911228-9 WIPE 18-Nov-09 10:05
SU03-63 (1911228-10 WIPE 18-Nov-09 10:10
SU03-64 0911228-11 WIPE 18-Nov-09 10:15
SU03-65 0911228-12 WIPE 18-Nov-08 10:20
SUQ03-66 0911228-13 WIPE 18-Nov-09 10:25
5U03-67 0911228-14 WIPE 18-Nov-09 10:30
5U03-68 0911228-15 WIPE 18-Nov-09 10:35
5U03-69 0911228-16 WIPE 18-Nov-09 10:40
SU03-70 0911228-17 WIPE 18-Nov-09 10:45
SU03-71 0911228-18 WIPE 18-Nov-09 10:50
sSU03-72 0911228-19 WIPE 18-Nov-02 10:55
SU03-73 0911228-20 WIPE 18-Nov-02 11:00

Page 1 of 1 ALS Laboratory Group -- FC

LIMS Version: 5.314A Date Printed: Tuesday, November 24, 2009 -
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ALS Laboratory Group

225 Commerce Drive Fort Caollins, CO 80524

800-443-1511 or {970} 490-1511 (970} 490-1522 Fax

Accession Number {LAB D) @q [ { % 9\@

Chain-of-Custody

Date _11/20/09

Page ___ o§

Form 202rd.xls (1/3/01)

Date ]}!23 1_0_61 Time [E,!g
Al

Company

IProjact Name / No.: Forest Glen Rad Scoping Survey Sampler(s): __ KK, AC. MB, AW (circle ane) Turnaroun@r Rush-{Bue- )w Return to Client
Report To: Michael Barsa
Phone: 410-332-8177
Fax: 41 0—332—81 83
Company: : Cabrera Services
. 103 E. Mount Royal Ave, Suite 2B
Address: Baltimore, MD 21202 .
]
w
[ )
circle method or specify under comments m
5
£
Sample ID Date Time * £ =
E z
a 8 "
= - 8
21%|s >
- = z ﬁ
SU03-64 11/18/09 | 10:15 | 1 X
SUD3-65 11/18/02 | 10:20 | 1 X
SU03-66 11/18/09 | 10:25 1 X
SU03-67 11/18/09 | 10:30 i X
SU03-68 11/18/09 | 10:35 1 X ’
SU03-69 11/18/08 | 10:40 1 X
sSU03-70 11/18/09 | 10:45 1 X
SU03-71 11/18/08 | 10:50 1 X
$U03-72 11/18/09 | 10:55 1 X
SU03-73 1118/09 | 11:00 [k 1 X
Comments: Roelinquished By: {1) |Relinquished By: (2)
08-3800.04, Task 2 Total number of containers: 10 Signature @"4% ?:_V: Vil i Pl Signature
WRAMC Forest Glen Annex Radiolegical Survey Printed Name _AM. 21 B‘W‘J"-. Printed Name
SM=Smear Date [117—0 Time _1H00 Date Time
[Company ___L oW §’ alprefa Company
Received BK l Received By: {2)
Signature, [ &Qﬁ,\}@ Signature
Printed Mufﬂn CO[/\ m Printed Name
Date Time

Company

* Time Zone e one) ! T MDT PDT

** Indicate specific analytes under comments.

Distribution: white / yellow (Paragon); pink retained by originator.




ALS Laboratory Group - Fort Collins

CONDITION OF SAMPLE UPON RECEIPT FORM

Client: ca 6 veron Workorder No: Oq //a g‘-g
Project Manager: LpQg mitials:  [AS Date: I fD_SZOQ
Qo)

NO

I. Does this project require any special handling in addition to standard Paragon procedures?

2. Are custody seals on shipping containers intact? NONE
3. Are Custody seals on sample containers intact? @E NO
4 Is there a COC (Chain-of-Custody) present or other representative documents? NO

YES
YES
&)
5. Are the COC and bottle labels complete and legible? ﬁE_S)\ NO

6. Is the COC in agreement with samples received? (IDs, dates, times, no. of sampies, no.

of containers, matrix, requested anatyses, etc.) NO
7. Were airbills / shipping decuments present and/or removable? DROP OFF| NO
5. Are all agueous samples requiring preservation preserved correctly? (excluding volatiles) @ YES NO
9. Are all aqueous non-preserved samples pH 4-97 N/ YES NO
10. Is there sufficient sample for the requested analyses? ' @ NO
11. Were all samples placed in the proper containers for the requested analyses? 6@ NO
12. Are all samples within holding times for the requesied analyses? E NO
13. Were all sample containers received intact? (not broken or leaking, etc.) \@\ NO
14, Are all samples requiri‘ng no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) @ VES NG

headspace free? Size of bubble: < green pea ___ > green pea
' Do perchlorate LCMS-MS samples have headspace? (at least 1/3 of container required) / YES NO
16. Were samples checked for and free from the presence of residual chlorine? h

{Applicable when PM has indicated samples are from a chlorinated water source; note if field preservation @ YES NGO

with sodium thiosulfate was not observed.)
17. Were the samples shipped on ice? ‘ YES NO
15. Were cooler temperatures measured at 0.1-6.0°C? IR gun used*: @2) #4 omiy | YES 0)

Cooler #: |

Temperature ("C}: \DKW\/HW ( YS [[ f)

No. of custody seals on cooler: ;}

DoT ,
Survey! External pR/hr reading: 1 lﬂ
Acceplance -
Information Background pR/hr reading: i 2’

Were external pR/br readings < two times backeround and within DOT acceptance criteria? { YES / NO /NA () no, see Form (08.}

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABCVE, EXCEPT #1 AND #16

X Qounplis il be coole ol -ty ovie

If applicable, was the client contacted? YES / NO / NA  Contact: _ 7 Date/Time:
Project Manager Signature / Date: . t{ { (2 (U 4
*IR Gun #2: Oakton, SN 29922500201-0066 *[R Gun #4: Qakton, SN 2372220101-0002

Form 201r22.x1s (6/1/09) p 1 of
age 10 [




Page 1 of 1

From: Orgin [D: ODMA {410) 332-8477 F IE Ship Date: 20NOV08 §QI , R&g
L

Mike Barsa ActiVgt: 10.0 LB

CABRERA SERVICES Bqress 1 CAD; 4230785/INETI090

103 E. Mount Royat Ave Account: 3

Ste 2B Delivery Address Bar Code

Baltimore, MD 21202

J09300907312023

I

i

[N

SHIP TO:  {800) 443-1511 BILL SENDER Ref#  08-3800.04-T2
Lance Steere {:r,léo;tce# : f-i
Paragon Analytics Dept # L
225 Commerce Dr. i

Fort Collins, CO 80524

Tof2 MON - 23NOV A2
1) 7930 3751 2435 STANDARD OVERNIGHT
il h ## MASTER ##
, E 80524 ’2“}’

ALl

After printing this label:

XHFTCA e
DEN )
1. Use the 'Print' button on this page to print your fabel to your laser or lﬂkjet printer.

2. Fold the printed page along the horizontal line,

3. Place label in shipping pouch and afiix it to your shipment so that the barcode portion of the label can be read and scanned

Warning: Use only the printed original label for shipping. Using a photocopy of this label for shipping purposes is fraudulent and could
result in additional billing charges, aiong with the cancellation of your FedEx account number,

Use of this systern constitutes your agreement to the service conditions in the current FedEx Service Guide, available on fedex.com.FedEx will not be
responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-delivery,misdelivery,or misinformation, unless
you declare a higher value, pay an additional charge, document your actual loss and fite a timely claim.Limitations found in the current FedEx Service
Guide apply. Your right to recover from FedEx for any loss, including intrinsic valueof the package, loss of sales, income interest, profit, attorney's fees,
costs, and other forms of damage whether direct, incidental,consequential, or special is limited to the greater of $100 or the authorized declared value.
Recovery cannot exceed actual dogumented loss.Maximum for iterns of extraordinary value is $500, e.g. jewelry, precious metals, negotiable
instruments and other items listed in our ServiceGuide. Written claims must be filed within strict time limits, see current FedEx Service Guide,

https://www.fedex.com/shipping/html/en//PrintlFrame.html 11/20/2009



ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division
Fort Collins, Colorado

Tritium
Case Narrative

Cabrera Services Inc.
Forest Glen Rad Scoping Survey — 08-3800.04

Work Order Number: 0911228

1. This report consists of the analytical results and supporting documentation for 20 wipe samples
received by ALS on 11/23/09.

2. These samples were prepared according to procedure SOP700R10.

3. The samples were analyzed for the presence of tritium according to procedure SOP704R9. The
analyses were completed on 12/01/09.

4. Upon analysis of samples 0911228-8, -12, and -17, it was noted that the quench factor (H#)
was outside of the current usable calibration range. Thus, an approximate volume of 5 pL of
nitro-methane was added to the samples and 10 uL to the associated QC to bring them into
the usable calibration range.

5. The analysis results for these samples are reported on an ‘as received’ basis in units of
pCifsampie.

6. Sample volume was insufficient to allow preparation of a duplicate. A laboratory control
sample duplicate (LCSD) was prepared in lieu of a client sample duplicate.

7. The magnitude of the negative acfivity for samples 0911228-12 and -16 is greater than the 2
sigma TPU. The analyst's review of the data does not indicate a problem with the instrument
data or the subsequent reporting systems. lt is believed that the data quality is unaffected and
the results are submitted without qualification. Under typical conditions, where background level
sample data is normally distributed and analyzed by paired observaticns, this event is likely to
oceur at least 2.5% of the time.



8. For sample 0911228-11, the "Window 2" count rate was observed below the lower threshold,
determined from calibration on 11/30/09. For this analysis, “Window 2" is monitored for high-
energy beta contamination, therefore no contamination is observed and the data guality is not
believed to be affected.

9. No further anomalous situations were encountered during the preparation or analysis of these
samples. All remaining quality control criteria were mef.

The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, ALS certifies that the analyses reported herein are true, complete and correct
within the limits of the methods employed.

'" rﬂéﬂ AZ"//"

Emlly Knraﬁel Date

ie Pri Data Reviewer
12/1] %

Rediochemistry Final Data Reviewer Date




Section 1

CHAIN OF CUSTODY



ALS Laboratory Group -- FC

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0911228
Client Name: Cabrera Services Inc.
Client Project Name: Forest Glen Rad Scoping Survey
Client Project Number: 08-3800.04
Client PO Number:

Client Sample Lab Sample | COC Number | Matrix Date Time

Number Number Collected | Collected
5U02-55 0911228-1 WIPE 17-Nov-09 11:10
SU02-56 0911228-2 WIPE 17-Nov-09 11:15
sU02-57 0911228-3 WIPE 17-Nov-09 11:20
SU02-58 0911228-4 WIPE 17-Nov-09 11:256
SU02-59 0911228-5 WIPE 17-Nov-09 11:30
suUo2-60 0911228-6 WIPE 17-Nov-09 11:35
SU02-BIAS 0911228-7 WIPE 17-Nov-09 11:40
SU03-61 0911228-8 WIPE 18-Nov-09 10:00
SU03-62 0911228-9 WIPE 18-Nov-09 10:05
SU03-63 0911228-10 WIPE 18-Nov-09 10:10
SU03-64 0911228-11 WIPE 18-Nov-09 10:15
SU03-65 0911228-12 WIPE 18-Nov-09 10:20
SU03-66 0911228-13 WIPE 18-Nov-09 10:25
SU03-67 0911228-14 WIPE 18-Nov-09 10:30
SU03-68 0911228-15 WIPE 18-Nov-09 10:35
SU03-69 0911228-16 WIPE 18-Nov-09 10:40
SU03-70 0911228-17 WIPE 18-Nov-09 10:45
SU03-71 0911228-18 WIPE 18-Nov-09 10:50
SU03-72 0911228-19 WIPE 18-Nov-09 10:55
SU03-73 0911228-20 WIPE 18-Nov-09 11:00

Page 1 of 1 ALS Laboratory Group -- FC Date Printed: Thursday, December 10, 2009
LIMS Version: 6.318A



225 Commerce Drive Fort Collins, CQ 80524

AR
Accession Number (LAB ID) LN

Chain-of-Custody

ALS Laboratory Group 800:443-1511 or (370) 490-1511 {970) 4801522 Fax Date _11/20/09 Page__ o 1
IProject Name / No.: Forest Glen Rad Scoping Survey Sampler(s): __ KK. AC, MB, AW (circto one) Turnuroun@r Rush-{Bua- lw Return to Cllent
Report To: Michael Barsa T
Phone: 410-332-8177
Fax: 410-332-8183
Company: Cabrera Services
. 103 E. Mount Royal Ave, Suite 2B
Address: Ballimore, MD 21202
e
[ Va]
[= 3
eirele method ar speclfy under comments E}
g
E
£
. g 3
Sample ID Date Time * 2 b
: :
] 3
s :
) o
s = &
$U02-55 11/17/09 { 11:10 {1 1 X
SU02-56 1117009 | 11:15 | &7 1 X
SU02-57 11117/09 | 11:20 | (3 1 X
SU02-58 11/47/09 | 11:25 [ 1 X
A
SU02-59 1111709 | 11:30 @ SM) 1 X
SU02-60 11/17/09 | 11:35 SM X
Wi
SU02-BIAS 14/47/09 | 11:40 G\'/ SMy 1 X
SU03-61 14/18/08 | 10:00 (@/ SM{ 1 X
SU03-62 11/18/09 | 10:05 @1_/ Sm| f X
SU03-83 11/48/09 | 10:10 @) SM | 1 X |
Comments: Relinquished By; {1) |Refinquished By: {2}
08-3800.04, Task 2 Taotal number of containers:; 10 Signature Signature
WRAMC Forest Glen Annex Radiological Survey Printed Name _Aa: ddaasl Bacs o |Printed Name
SM=Smear Date {U 20 Time [ (V) Date Time
Company CL—{D ¥4 5_"_‘\_ Company
Received By: , (1) |Recsived By: {2}
Signatu ‘R i Signature
Printed"Ndme {{ i - |Printed Name
Date 1! [D G Time sl Date Time
Formr 202rd xis (1/3:01) Company #LSs Company

I
* Time Zone {circto one

) €BT OPT MDT POT

** Indicate specific analytes under comments.

Distribution: white / yellow (Paragon); pink retained by originator.
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ALS Lzhoratory Group - Fort Collins

CONDITION OF SAMPLE UPON RECEIPT FORM
oy - -
Client: C i 6 Ve AN Warkorder No: 6 )(/ / / eﬂ ’lg
Project Manager: LRSS mitiats: LAS  Dawe [23/04

1. Does this project require any special handling in addition to standard Paragon procedures? YES @Q?
2. Are custody seals on shipping containers intact? NONE @_? NO
3. Are Custody seals on sample containers intact? @ YES NO
4. Is there a COC (Chain-of-Custody)} present or other representative documents? T LS NO
s. Are the COC and bottle labels complete and legible? YES:! NO
6. Is the COC in agreement with samples received? (IDs, dates, tirﬁss, no. of samples, no. ‘:'}gs- NO

of containers, matrix, requested analyses, etc.)
7 Were airbills / shipping documents present and/or removable? DROP OFF| ES. NO
8. Arc all aqueous sampies requiring preservation preserved correctly? (excluding volatiles) C@ YES NO
9. Are all agueous ;lon-preserved samples pH 4-97 - . @5) -YES NEJ_
10. [s there sufficient sample for the requested analyses? @ NO
1t. Were all samples placed in the proper containers for the requested analyses? YE§, NO
2. Are all samples within holding times for the requested analyses? i ﬂ-— :‘4 NO
12. Were all sample containers received intact? (not broken or leaking, etc.) ?E} I NG

— pep - ) P ; -

e e oo ML ROV [ G| s | w0
" Do perchlorate LCMS-MS samples have headspace? (at ieast 1/3 of container required) /ﬁ@? YES NO
16. Were samples checked for and free from the presence of residual chlorine? L/:\_A

{Applicable when PM has indicated samples are from a chlorinated water source; note if field preservation @\' YES ] NO

with sodium thiesuifate was not observed.) |
17. Were the samples shipped on ice? _ YES NO.
15. Were cooler temperaturss measured at 0.1-6.0°C? IR gun used*: @z\) #4 ’ OR;;‘S, YES E)T

Cooler #: | -

Temperature (°C): Yo I 14k ( ‘g g )

No. of custody seals on cooler: ;}

oot i
ISurvey’ External pR/hr reading: \ L-)
Acceplance
Informatic ino
nlormatign Background uR/hr reading: la: “
Were extemal pR/hr readings < two times background and within DOT acceptance criteriz? g ES }' NO /NA (IFno, see Form 008,

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE, EXCEPT #1 AND 16

X Stmalis woitd e coaiesl §ndaovide

If applicable, was the client contacted? YES / NQ / NA Contact: _ 7 Date/Tine:
Project Manager Signature / Date: / -~ U /'LY (Uﬁ,
‘;,.
*IR Gun #2: Oakton, SN 29922500201-0066 *IR Gun #4: Oakton, SN 2372220101-0002

Form 201r22.xls (6/1/08) 5 7
age 1 of



From:  Ongin ID; ODMA  (410) 332-8177

Mike Barsa FedEXo
CABRERA SERVICES Express
103 E. Mount Royal Ave

Ste 28

Baliimore, MD 24202

204300407 35D

21

Ship Date; 20N0V08
Aciigr 10,018
GAD: 4238785ANET9090
Account#; S

Page 1 of 1

091123%

SHIPTO: {800 443-1511
Lance Steere
Paragon Analytics
225 Commerce Dr.

BILL SENDER

Fort Collins, CO 80524

|

|

Defivery Address Bar Code

g

|

AL

After prmtlng this label

IIIHI

Ref#  08-3800.04-T2 ;
invoice # ‘
PO # /
Dept # S w
¥
i
» 102 MON - 23NOV A2
ooy 7930 3751 2435 STANDARD OVERNIGHT
#HEMASTER ##
80524 %
XH FTCA
DEN *

I

I

1. Use the 'Print' button on this page to print your label to your laser or mkjet prinier.

2. Fold the printed page along the horizontat line.

3. Place label in shipping pouch and affix it to your shipment sc that the barcode poriion of the label can be read and scanned.

Warning: Use only the printed original fabel for shipping. Using a photocopy of this label for shipping purposes is fraudulent and could

result in additional hiliing charges, along with the canceilation of your FedEx account number.

Use of this systemn constitutes your agreement to the service conditions in the current FedEx Service Guide, available on fedex.com.FedEx will not be
responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-delivery, misdetivery.or misinformation, unless
you teciare a higher value, pay an additional charge, document your actual loss and file a timely claim.Limitations found in the current FedEx Service
Guide apply. Your right 1o recover from FedEx for any loss, including infrinsic valueof the package, loss of sales, income interest, profit, attorney's fees,
costs, and other forms of damage whether direct, incidenial consequential, or special is limited to the greater of $100 or the authorized declared value.
Recoevery cannot exceed actual documented loss.Maximum for items of extraordinary value is $500, e.g. jewelry, precious me.a s, negotiable
instruments and other items fisted in our ServiceGuitie. Written claims must be filed within strict time limits, see current FedEx Service Guide.

https:/fwww.fedex.convshipping/html/en//PrinilFrame.htm]

11/20/2009



Section 2 9

SAMPLE RESULTS SUMMARY




Tritium Analysis By Liquid Scintillation Sample Results Summary

Client Name: Cabrera Services Inc. Laboratory Name: ALS Laboratory Group --FC Page: 10of 3
Client Project Name: Forest Glen Rad Scoping Survey PAl Work Order: 0911228 Reported on: Thursday, December 10, 2009
) - ‘ 1:60:18 PM
Client Project Number; 08-3800.04
Lab Client Sample 1D Sample Nuclide Result +/- 2 s TPy | MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

09112281 8U02-55 Sample H-3 02+-2.8 49 pCilfsample WIPE 3H091124-7 11/30/2002 T
0911228-2 8U02-56 Sample H-3 0.7 +-29 49 pCisample WIPE 3H091124-7 11/30/2009 U
0911228-3 sU02-57 Sample H-3 20+-29 5.1 pCifsample WIFE 3H091124-7 11/30/2009 U
0911228-4 SU2-58 Sample H-3 0.2 +-2.8 48 pCifsample WIPE 3H091124-7 11/3012009 U
0911228-5 slo2-59 Sample H-3 1.1 +-2.6 48 pCifsample WIPE 3H091124-7 11/30/2009 u
0911228-6 sU02-60 Sample H-3 -0.5 +/- 3.0 5.1 pCifsample WIPE 3H091124-7 +1/30/2009 0
0811228-7 SU02-BIAS Sample H-3 2.1 +-32 3.5 pCifsample WIPE 3H091124-7 11/30/2009 U
0811228-8 5U03-61 Sample H-3 0.5 +-2.7 47 pCifsample WIFE 3H091124-7 12/1/2009 U
0914228-0 SU03-62 Sample H-3 0.9 +-27 47 pCifsample WIFE 3H091124-7 11/30/2009 u

Comments:

Data Package ID: H309711228-1

QuallftersiFlags: Abbreviations:

U -Resultis less than the sample specific MDC. TPU - Total Propagated Uncertainty

LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentraticn

1 - Chemical Yield Is in control at 100-110%. Quantitative Yield is assumed.

¥2 - Chemical Yield outside default imits. BDL - Below Detection Limit

M - The requested MRC was not met.

M3 - The requested MDC was nof met, but the re ported activity is greater than the reported MOC.

Date Printed: Thursday, December 10, 2008 ALS Laboratory Group -- FC Page 10of 3
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Tritium Analysis By Liquid Scintillation Sample Results Summary

Client Name: Cabrera Setvices Inc. Laboratory Name: ALS Laboratory Group —-FC Page: 20f 3
Client Project Name: Forest Glen Rad Scoping Survey PAl Work Order: 0911228 Reported on: Thursday, December 10, 2000
Client Project Number: 08-38C0.04 1:50:19 PM
Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU | MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed
0911228-10 SU03-63 Sample H-3 -1.8 +-26 45 pCifsample WIPE 3HD91124-7 11/30/2000 u
0511228-11 §U03-64 Sample H-3 -02+-32 55 pCifsample WIPE 3H091124-7 11/30/2009 U
0911228-12 SU03-65 Sample H-3 28+-27 47 pCilsample WIPE 3HD91124-7 12/2/2009 u
091122813 SU03-66 Sample H-3 02 +-2.7 45 pCifsample WIPE 3HD91124-7 11/30/2009 U
0811228-14 SU03-87 Sample H-3 0.6 +-27 46 pCilsample WIPE 3HD91124-7 11/30/2009 U
0911228-15 Su3-68 Sample H-3 08+-27 45 pCifsample WIPE 3HD91124-7 11/30/2009 u
0811228-16 SU03-69 Sample H-3 28+-26 45 pCifsample WIFE 3H091124-7 11/30/2009 U
0911228.17 SU03-70 Sample H-3 0.6 +/-28 4.7 pCifsample WIPE 3H091124-7 12/2/2009 8]
0911228-18 SU03-71 Sample H-3 4B +-26 46 pCifsample WIPE 3H091124.7 1143012000 U
Comments:

Data Package ID: H30911228-1

QualiflersiFiags: Abbreviations;

U -Resultis less than the sample specific MDC. TPU - Tetal Propagated Uncertainty

LT - Result Is less than Requested MDG, greater than sample specific MDC. MDG - Minimum Detectable Concentration

¥1 - Chemical Yield is in contral at 160-110%. Quantitative Yield is assumed.

Y2 - Chemlca! Yield outside default limits. ’ BOL - Below Detection Limit

M - The requested MDC was not met.

M3 - The requested MDC was not met, but the reported activity Is greater than the reported MDC.

Date Printed: Thursday, December 10, 2009 ALS Labcratory Group - FC

[
|t

LIMS Version: 6.318A

Page 2 of 3




Client Name: Cabrera Services [nc.

Tritium Analysis By Liquid Scintillation Sample Results Summary

Client Project Name: Forest Glen Rad Scoping Survey

Laboratory Name: ALS Laboratory Group -- FC

PAl Work Order; 0811228

Page: 3of3

Reported on: Thursday, December 10, 2009

Glient Project Number: 08-3800.04 1:50:19 PM
Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU | MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed
0911228-19 SU03-72 Sample H-3 DOo+-27 4.7 pCi/sample WIPE 3H091124-7 1143042009 ]
0911228-20 SU03-73 Sample H-3 1.2+-28 49 pCilsample WIPE 3H091124-7 11/30/2009 U
Comments:
Data Package ID: H30971228-1
QualillersiFlags: Abbreviations:
U -Resultis less than the sample specliic MOC. TPU - Totzl Propagated Uncerainty
LT - Result is less than Requested MDC, greater than sample specific MDC. MDE - Minimum Detectable Concentration
Y1 - Chemlcal Yieki Is in contro! at 100-110%. Quantitative Yield is assumed.
¥2 - Chemical Yield outside default fimlts. BDL - Below Detection Limit
M - The requestied MDC was not met.
M3 - The requested MDC was not met, but the re ported activity Is greater than the reperted MBG.
Date Printed: Thursday, December 10, 2009 ALS Laboratory Group -- FC Page 3 of 3
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LIMS Version: 6.318A
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Lab Name:

Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Method Blank Results

Work Order Number: 0911228

Client Name.
ClientProject ID

1 ALS Laboratory Group - FC

: Cabrera Services Inc.
. Forest Glen Rad Scoping Survey 08-3800.04

Lab ID: ‘3H091124-7MB

Sample Matrix: WIPE

Prep SOP: PAIl 700 Rev 10
Date Collected: 24-Nov-09
Date Prepared: 24-Nov-09
Date Analyzed: 30-Nov-09

Prep Batch: 3H091124-7
QCBatchlD: 3H091124-7-1
Run [D: 3HOS1 124-7A
Count Time: 30 minules

Final Aliquot: 1.00 sample
Result Units: pCifsample
File Name:B60_04 113001

CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 -1.0+/-2.8 4.9 20 U
Comments:
Quallfiers/Flags: Abbreviations:

U -Resultis less than the sample specific MDC.

Y1 -Chemical Yield is in contrel at 100-110%. Quantitative Yield is assumed.
Y2 -Chemical Yield outside default limits.

LT - Resultis less than Requested MDC, greater than sample specific MDGC.

M - Requested MDC not met.
B - Analyte concenbration greater than MDC.
B3 - Anaiyte concentration greater than MDC but less than Requested MDC.

Data Package ID: H30911228-1

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BLL - Below Detection Limit

Date Printed: Thursday, December 10, 2009

ALS Laberatory Group -- FC

LIMS Version: 6.318A

Page 10f 1
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Lab Name

Work Order Number
Client Name
ClientProject ID

Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Laboratory Control Sample(s)

. ALS Laboratory Group - FC

: 0971228

; Cabrera Services Inc.

: Forest Glen Rad Scoping Survey 08-3800.04

LabID: 3H091124-7LCS

Sample Matrix: WIPE

Prep SOP: PAI 700 Rev 10
Date Cotlected: 24-Nov-09
Date Prepared; 24-Nov-09
Date Analyzed: 30-Now-09

Prep Batch: 3H091124-7
QCBatchlD: 3H091124-7-1

Run ID: 3H091 124-7A

Count Time: 30 minutes

Final Aliquot: 1.00 sample
Result Units: pCifsample
File Name:B&60_04_113001

CASNO

Target
Nuclide

Results +/- 2s TPU

MDC

Spike Added

% Rec

Control
Limits

Lab
Qualifier

10028-17-8

H-3

119 +- 19

114

104

85-115

P

Comments:

Qualifiers/Flags:
U -Resultis less than the sample specific MDC.

LT - Result is tess than Requested MDC, greater than sample specific MOC.
¥1 - Chemical Yield is in condrol at 300-110%. Quantitative Yield is assumed.

¥2 - Chemical Yield outside default limits.
L - LCS Recovery below lowear control limit.
H - LCS Recovery above upper control limit.

P - LCS Recovery within contral limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thersported

activity is greater than the reported MDC.

Data Package ID: H30911228-1

Abbreviations:

TPU -Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group — FC

LIMS Version: 6.318A

Page 10f 2
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Tritium Analysis By Liquid Scintillation

PAl 704 Rev 9

Laboratory Control Sample(s)

Lab Name: ALS Laboratory Group -- FC

Work Order Number: 0911228

Ciient Name: Cabrera Services Inc.
ClientProject ID: Forest Glen Rad Scoping Survey 08-3800.04

Lab ID: 3H091124-7LCSD

Sample Matrix: WIPE

Prep Batch: 3H091124-7

Prep SOP: PAI 700 Rev 10 QCBatchlD: 3091 124-7-1

Date Collected: 24-Nov-09
Date Prepared: 24-Nov-09
Dafe Analyzed: 30-Nov-09

Run [D: 3H091124-7A
Count Time: 30 minutes

Final Aliquot: 1.00 sample
Result Units: pCi/sample
File Name: B60_04_113001

CASNO Target
Nuclide

MDC
Results +/- 2s TPU

Spike Added

% Rec

Control
Limits

Lab
Qualifier

10028-17-8 H-3

118 +/- 19 5

114

104

85-115

P

Comments:

Qualifiers/Flags:

U -Resultis less than the sample specific MDC,
LT - Resultis less than Requested MDC, greater than sample specific MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

Y1 - Chemical Yield is in contrel at 100-110%. Quantitative Yield is assumed.

Y2 - Ghemical Yield outside default limits.
L - LCS Recovery below lower control limit.
H - LCS Recovery abova uppar control limit.

P - LCS Recavery within contra! limits.
M - The requested MDC was not met.

M3 - The requested MDGC was not mat, but thereported

activity is greater than the reported MDC.

Data Package ID: H30911228-1

MDG - Minimum Detectable Concentration -

Date Printed: Thursday, December 10, 2009

LIMS Version: 6.318A

ALS Laboratory Group - FC

Page 2 of 2
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Work Order Number: 0911228

Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
"Duplicate Sample Results (DER)

Lab Name: ALS Laboratory Group -- FC

Client Name: Cabrera Senvices Inc.
ClientProject ID: Forest Glen Rad Scoping Survey 08-3800.04

Lab']D: 3H091124-7LCSD

Sample Matrix: WIPE
Prep SOP:PAI 700 Rev 10
Date Coliected: 24-Nov-09

Date Prepared: 24-Nov-09
Date Analyzed: 30-Nov-09

Prep Batch: 3H091124-7 Finat Aliquot: 1.00 sample

QCBatchlD: 3H091124-7-1 Prep Basis: As Received
Run 1D: 3H091124-7A Moisture(%e): NA

Count Time: 30 minutes Result Units: pCifsample

File Name: B60_04_113001

CASNO Analyte Sample Duplicate DER |DER
Result +- 2sTPU MDC Flags Result +- 2sTPU MDC Flags Lim
10028-17-8 H-3 119 +/-19 5 P 118 +/- 19 5 P 0.0224 213
Comments:
Duplicate QualifiersiFlags: Abbreviations:

U - Result is lass than the sample spacific MDC.
Y1 - Chemical Yield is in control at 160-110%. Quaniitative vield is assumed.

Y2 - Chemicatl Yield outside default limits.

W - DER is greater than Warning Limit of 1.42

D - DER is greater than Contro! Limit of . 2.13
LT - Resultis lass than Request MDC, greater than sample specific MDC

M « Requested MDC not met.

M3 - The requested MBDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovety below lower contre! limit.

H - LGS Recovery above upper control mit.

P -1LCS, Matrix Spike Racavery within cenirol limits.

N - Matrix Spike Recovery outside control limits

Data Package ID: H30971228-1

TPU - Total Propagated Uncertainty
DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Thursday, December 10, 2002

ALS Laboratory Group ~ FC Page 1 of 1

LIMS Version: 6.31BA
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Lab Name:

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911228

Client Name
ClientProject ID

PAl 704 Rev 9
Sample Results

: ALS Laboratory Group -- FC

: Cabrera Services inc.
: Forest Glen Rad Scoping Survey 08-3800.04

‘FieldID; SU0285
Lab iD: 0911228-1

Sample Matrix;: WIPE

Date Collected: 17-Nov-09
Date Prepared: 24-Novw-08
Date Analyzed: 30-Nov-09

Prep Batch: 3H081124-7
Prep SOP: PAI 700 Rev 10 QCBatchiD: 3H091124-7-1
Run 1D: 3H091124-7A
Count Time: 30 minutes
Report Basis: As Recsived

Final Aliquot: 1,00 sample
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi/sample
File Name:860_04_112901

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Requested
MDC

Lab Qualifier

10028-17-8

H-3

02+-28

4.9

20

Comments:

QuatifiersiFlags:

U -Resuitis less than the sample specific MDC.

¥1 - Chemical Yield is in contret at 100-110%. Quantitative Yield is assumed.
¥2 - Chemical Yield outside defaulf limits.
LT - Result is less than Requested MDC, greater than sample spéciﬁc MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC,

M - The requested MOCC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDG - Minimum Detectable Concentration

BOL - Below Detection Limit

Data Package ID: H309171228-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group
LIMS Version: 6.318A

-FC

Page 1 of 20
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Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sample Resulis

Lab Name: ALS Laboratory Group --FC

Work Order Number: 0911228

Client Name: Cabrera Services Inc.
ClientProject ID: Forest Glen Rad Scoping Survey 08-3800.04

Field ID: SU02-56
LabID: .0911228-2

Sample Matrix: WIFE

Prep SOP: PAI 700 Rev 10
Date Collected: 17-Nov-09
Date Prepared: 24-Nov-08
Date Analyzed: 30-Now-09

Prep Batch: 3H091124-7
QCBatchlD: 3H091124-7-1
Run |D: 3H091124-7A
Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1,00 sample
Prep Basis: As Received
Moisture(%}): NA
Result Units: pCi/sample
File Name:B60_04 112901

CASNO Target Nuclide

Result +/- 2s TPU

MDC

Requested | Lab Qualifier

MDC

10028-17-8 H-3

0.7+-29

4.9

20 u

Comments:

Qualifiers/Flags:
U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in contrel at 100-110%. Quantitative Yield is assumed.

¥2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample spacific MDC.
M3 - The requested MDC was not met, but the reported

activity is greater thar the reported MDC.
M - The requested MDC was not mat.

Abbreviations:
TPU - Total Propagated Uncertainty
MDC - Minimum Datectable Congentration

BOL - Below Detection Limit

Data Package ID: H309711228-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group - FC

LIMS Version: 6.318A

Page 2 of 20
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Lab Name:

Tritium Analysis By Liquid Scintillation

Work Order Number: (0911228

Client Name:
ClientProject ID

PAI 704 Rev 9
Sample Results

. ALS Laboratory Group -- FC

: Cabrera Services Inc.
: Forest Glen Rad Scoping Survey 08-3800.04

Field ID: SU02:57
Lab ID: 0911228-3

Sample Matrix: WIPE

Prep Batch: 3H091124-7

Prep SOP: PAI 700 Rev 10 QCBatchiD: 3H091124-7-1

Date Collected: 17-Nov-09
Date Prepared: 24-Nov-08
Date Analyzed: 30-Now-09

Run ID: 3H091124-7A
Count Time: 30 minutes
Report Basis: As Received

Firal Aliquot: 1.00 sample

Prep Basis: As Received

Moisture{%): NA
Result Units: pCi/sample

File Name: B60_04_112901

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Requested
MDC

Lab Qualifier

10028-17-8

H-3

-20+-29

5.1

20

Comments:

QualifiersiFlags:

UJ -Resultis less than the sample specific MDC.
¥1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
¥2 - Chemical Yield oulside dafault limits.

LT - Rasultis less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MOC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentrafion

BDL - Below Detection Limit

Data Package ID: H309717228-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group
LIMS Version: 6.318A

- FC

Page 3 of 20
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Lab Name:

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911228

Client Name
ClientProject ID

PAI 704 Rev 9
Sample Results

. ALS Laboratory Group -- FC

: Cabrera Services Inc.
: Forest Glen Rad Scoping Survey 08-3800.04

Fld0; SWzse
Lab.ID: 0911228-4

Sample Matrix: WIPE

Date Collected: 17-Now-08
Date Prepared: 24-Nov-09
Date Analyzed: 30-Nov-09

Prep Batch: 3H091124-7
Prep SOP: PA| 700 Rev 10 QCBatchlD: 3H091 124-7-1
Run 1D: 3H091124-7A
Count Time: 30 minutes
‘Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture{%): NA
Result Units: pC¥sample
File Name:B60_04_112901

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Requested
MDC

Lab Qualifier

10028-17-8

H-3

0.2+/-2.8

4.8

20

Comments:

QualifiersiFlags:

U -Resultis less than the sample specific MEC,

¥1 - Chemical Yield is i control él 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Resultis less than Requested MDG, greatsr than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbraviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BOL - Below Detection Limit

Data Package ID: H30971228-1

Date Printed: Thursday, December 10, 2009

LIMS Versian: 6.318A

ALS Laboratory Group - FC

Page 4 of 20
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Tritium Analysis By Liquid Scintillation

PAl 704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group -- FC
Work Order Number: 0911228

Client Name
ClientProject iD

: Cabrera Services Inc.
: Forest Glen Rad Scoping Survay 08-3800.04

Field ID: :SU02-59 Sample Matrix: WIPE Prep Batch: 3H091 124-7 Final Aliquot: 1.00 sample
' N Prep SOP:PA| 700 Rev 10 QCBatchlD: 3H091124-7-1 Prep Basis: As Received
LabID: 09112258-5 A
Date Collected: 17-Nov-09 Run ID: 3H091124-7A Moisture(%): NA
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pCi'sample
Date Analyzed: 30-Nov-09 Report Basis: As Received File Name: B60_04_112901
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 -1.1+-26 4.6 20 U
Comments:
QualifiersiFlags:
U -Result is less than the sample specific MDC.
¥1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC,
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - Tha requasted M2C was not met.
Abbreviations:
TPU - Total Propagated Uincertainty
MDC - Minimum Detectable Concentration
BDL - Below Detection Limit
Data Package ID: H309171228-1
- FC Page 5 of 20

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group
LIMS Version: 6.318A
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Lak Name:

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911228

Client Name
ClientProject ID

PAl 704 Rev 9
Sample Results

: ALS Laboratory Group -- FC

: Cabrera Services Inc.
: Forest Glen Rad Scoping Survey 08-3800.04

Field ID: SU0Z80
LabID: 09112286

Sample Matrix: WIPE

Prep Batch: 3H021124-7

Prep SOP: PAl 700 Rev 10 QCBatchlD: 3H091124-7-1

Date Collected: 17-Nov-03
Date Prepared: 24-Nov-08
Date Analyzed: 30-Nov-09

Run ID: 3H091124-7A
Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(%): NA
Result Units: pCifsample
Fite Name: B60_04_112801

CASNO

Target Nuclide

Result +/- 2s TPU

MDC

Requested
MDC

Lab Qualifier

10028-17-8

H-3

-0.5+-3.0

5.1

20

Comments:

QualifiersiFlags:

U -Resultis less than the sample specific MDG.

¥1 - Chemigal Yield is in control at 100-110%. Quantitative Yield is assumed.
¥2 - Chemical Yield outside default limits.
LT - Resultis less than Requested MDC, greater than sample specific MOC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reperted MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Congentration

BEL - Below Detection Limit

Data Package ID: H30911228-1

Date Printed: Thursday, December 10, 2009

LBAS Version: 6.318A

ALS Laboratory Group - FC

Page 6 of 20
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Tritium Analysis By Liquid Scintillation

PAI 704 Rev 9
Sample Results

Lab Name: ALS Lahoratory Group - FC

Work Order Number: 0911228
Client Name: Cabrera Services Inc.

ClientProject ID: Forest Glen Rad Scoping Survey 08-3800.04

‘LabID: 09112287

Date Prepared: 24-Nov-09
Date Analyzed: 30-Nov-09

Field ID: SUDZ-BIAS Sample Matrix: WIPE

Prep Batch: 3H091124-7
Prep SOP: PAl 700 Rev 10 QCBatchlb: 3H091 124-7-1
Date Collected: 17-Nov-09 Run ID: 3H091124-7A

Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(%): NA
Result Units: pCilsample
File Name: B6G 04 112901

CASNO Target Nuclide

Result +/- 25 TPU

MDC

Requested | Lab Qualifier
MDC

10028-17-8 H-3

-2.1+4-32

5.5

20 U

Comments:

QualifiersiFlags:
U -Resultis less than the sample specific MDC.

Y1 - Chernical Yield is in control at 100-110%. Quantitative Yield is assumed.

¥2 - Chemical Yield outside default limits.

LT - Resultis less than Requested MEC, greater than sample specific MDC. |

M3 - The requested MDC was not met, but the reported
activity is greater than the reporied MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Tolal Propagated Uncertainty

MEC - Minimum Detectabls Concentration
BDL - Below Detection Limit

Data Package ID: H30911228-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group
LIMS Version: 6.318A

~ FC

Page 7 of 20
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Tritium Analysis By Liquid Scintillation

PAI 704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group -- FC

Work Order Number: 0911228

Client Name: Cabrera Services Inc.
ClientProject ID: Forest Glen Rad Scoping Survey 08-3800.04

FieldiD: SU051
LabID: 0911226-8

Sample Matrix: WIPE Prep Batch: 3H091124-7
Prep SOP: PAl 700 Rev 10 QCBatchID: 3H091124-7-1
Date Collected: 18-Nov-09 Run ID: 3H091124-7A
Date Prepared: 24-Nov-09 Count Time: 30 minutes
Date Analyzed: 01-Dec-09 Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture{%): NA
Result Units: pCi/sample
File Name:B60_04_120101

CASNO Target Nuclide

Result +/- 2s TPU

MDC

Requested | Lab Qualifier
MDC

10028-17-8 . H-3

-0.5 +-27

4.7

20 U

Comments:

QualifiersiFlags:
U -Resultis less than the sample specific MDC.

Y1 -Chemical Yiald is in control at 100-110%. Quantitative Yield is assumed.

¥2 - Chemical Yield outside default limits.

LT - Resultis less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported

activity is greater than the reported MEC.
M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration
BDL - Below Detection Limit

DBata Package ID: H30911228-1

Date Printed: Thursday, December 10, 2000 ALS Laboratory Group

LBAS Version: 6.318A

- FC

Page 8 of 20
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Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911228

Client Name:
ClientProject ID

PAI 704 Rev 9
Sample Results

: ALS Laboratory Group -- FC

: Cabrera Services Inc.
: Forest Glen Rad Scoping Survey 08-3800.04

Field ID; ‘SU03-62_
‘LabID: 0911228-9

Sample Matrix: WIPE Prep Batch: 3H0S1 124-7
Prep SOP: PAI 700 Rev 10 QCBatchlD: 3H091 124-7-1
Date Collected: 18-Nov-09 Run 1D: 3HOS1 124-7A

Date Prepared: 24-Nov-09
Date Analyzed: 30-Now-09

Count Time: 30 minutes
Report Basis: As Recelved

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi/sample
File Name: B60_04 112901

CASNO

Target Nuclide

Result +/- 2s TPU

MDC

Requested | Lab Qualifier
MDC

10028-17-8

H-3

0.9 +-27

a7

20 U

Comments:

QueallfiersiFlags:

U -Resultis less than the sample specific MDC.

¥4 - Chemical Yield is in control at 100-110%. Cuantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not mat.

Abbrewviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Datectable Cancantration

EDL - Below Detection Limit

Data Package ID: H30911228-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group
LIMS Version: 6.318A

~FC

Page 9 of 20
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Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911228

Client Name
ClientProject 1D

PAl 704 Rev 9
Sample Results

: ALS Laboratory Group -- FC

: Cabrera Services Inc.
: Forest Glen Rad Scoping Survey 08-3800.04

Fietd1D; SU03-63
LabID: 091122810

Sample Matrix: WIPE Prep Batch: 3H091124-7
Prep SOP: PAI 700 Rev 10 QCBatchID: 3H091124-7-1

Date Collected: 18-Nov-08 Run ID: 3H091124-7A
Count Time: 30 minutes

Date Prepared: 24-Nov-09

Date Analyzed: 30-Nov-09 ' Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture{%): NA
Result Units: pCifsample
File Name: B60_04_112901

CASNO

Target Nuclide

Result +/- 2s TPU

MDC

Requested | Lab Qualifier
MDC

10028-17-8

H-3

-1.8+-26

4.5

20 U

Comments:

QualifiersiFlags:

U - Result is less than the sample speciic MDGC.

Y1 - Chemical Yield is in cantrol at 100-110%. Quantitative Yisld is assumed.
Y2 - Chemical Yield cutside defau!t limits.

LT - Resultis less than Reguested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reportad
activity is greater than the reported MDC.

M - Tha requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL. - Below Detection Limit

Data Package ID;: H309717228-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group
LIMS Version: 5.318A

- FC

Page 10 of 20
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Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group -- FC

Work Order Number:

: 0911228

Client Name: Cabrera Services Inc.

ClientProject ID

: Forest Glen Rad Scoping Survey 08-3800.04

Field ID: -SU03-64
LabiD: 0911228-11

Samptle Matrix: WIPE
Prep SOP: PAIl 700 Rev 10
Date Collected: 18-Nov-09

Date Prepared: 24-Nov-09
Date Analyzed: 30-Nov-09

Prep Batch: 3H091124-7
QCBatchID: 3H091124-7-1

Run [D: 3HOA 124-7A

Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture{%): NA
Result Units: pCifsample
File Name: B80_04_112901

CASNO Target Nuclide Result +/- 25 TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 -0.2H-32 5.5 20 v
Comments:

QualifiersiFlags:

U -Resultis less than the sample specific MDC.

¥1 - Chernical Yield s in control at 100-110%. Quantitative Yield is assumed.
¥2 - Chemical Yield cutside default fimits.

LT - Resultis less than Req

uested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reportad

activity is greater than

the reported MDC.

M - The requested MDGC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDG - Minimum Detectable Goncantration

BODL - Below Detection Limit

Data Package |

D: H309171228-1

Date Printed: Thursday, December 13, 2009

ALS Laboratory Group - FC

LIMS Version: 6.318A

Page 11 of 20
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Tritium Analysis By Liquid Scintillation
PAI 704 Rev9
Sample Results

Lab Name: ALS Laboratory Group -- FC

Work Order Number: 0811228

Client Name: Cabrera Services Inc.
ClientProject ID: Forest Glen Rad Scoping Survey 08-3800.04

‘Field ID: SU0365
Lab ID; 0911228-12

Sample Matrix: WIPE

Prep SOP: PA| 700 Rev 10
Date Collected: 18-Nov-09
Date Prepared: 24-Nov-09
Date Analyzed: 02-Dec-09

Prep Batch: 3H091124-7
QCBatchlD: 3H091124-7-1
Run ID: 3H091 124-7A
Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(%): NA
Result Units: pCisample
File Name: B60_04_120101

CASNO Target Nuclide Result +/- 2s TPU MDC Requested | lL.ab Qualifier
MDC
10028-17-8 B-3 28427 47 20 u
Comments:

Qualifiers/Flags:

U -Rasultis less than the sample specific MDC.

Y1 -Chemical Yield is In control af _100-110%. Quantiative Yield is assumed.

Y2 -Chamical Yield cutside default limits.

LT - Result is tess than Reguested MOC, greater than sample specific MDC,

M3 - The requested MOC was not met, but the reported

activity is graater than the reported MGC.
M - The requested MDC was not mat.

Abbreviations:

TPU - Tetal Propagated Uncertainty

MDC - Minimum Detectable Concentration
BODL - Below Detection Limit

Data Package ID: H30911228-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group -- FC

LIMS Version: 6.318A

Page 12 of 20
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Lab Name:

Work Crder Number
Client Name:
ChientProject ID

Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sample Results

1 ALS Laboratory Group - FC

» 0911228

: Cabrera Services Inc.

: Forest Glen Rad Scaping Survey 08-3800.04

Fietd ID: Sf”_”??"'_"_" __
Lab ID: ‘0911228-13

Sample Matrix: WIPE
SR Prep SOP: PAI 700 Rev 10
Date Collected: 18-Nov-09

Date Prepared: 24-Nov-09

Prep Batch: 3H091124-7
QCBatchiD: 3H091124-7-1

Run ID: 3H091124-7A

Count Time: 30 minutes

Final Aliquot: 1.00 sample
Prep Basis: As Received

Moisture{%): NA

Result Units: pCifsample

Date Analyzed: 30-Nov-09 ‘Report Basis: As Received File Name: B60_04_112001
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 0.2 +4-27 4.6 20 U
Comments:

QualifiersiFlags:

U -Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chernical Yield oulside

default limits.

LT - Result is less than Requested MDG, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported

activity is greater than

the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Tota! Propagated Uncertainty

MDGC - Minimum Detectable

Concentration

BDL - Below Detection Limit

Data Package ID: H30911228-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group — FC

LIMS Version: 6.318A

Page 13 of 20
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Lab Name

Work Order Number.
Client Name
ClientProject ID

Tritium Analysis By Liquid Scintillation
PAl 704 Rev 9
Sample Results

: ALS Laboratory Group -- FC

: 0911228

: Cabrera Services Inc.

: Forest Glen Rad Scoping Survey 08-3800.04

Field ID: ‘SU03-67

Lab[D: 0911228-i4

Sample Matrix: WIPE
Prep SOP: PA1 700 Rev 10
Date Collected: 18-Nov-03

Date Prepared: 24-Nov-09
Date Analyzed: 30-Now-08

Prep Batch: 3H091124-7
QCBatchlD: 3H091124-7-1

" Run ID: 3H091124-7A

Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture{%): NA
Result Units: pCi'sample
File Name: B60_04_112901

CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
: MDC
10028-17-8 H-3 -06+-27 48 20 u
Comments:

QualifiersFlags:

U -Resultis less than the sample specific MDC.

Y1 -Chemica! Yield is in contral at 100-110%. Quanttative Yield is assumed.
¥2 - Chemical Yield cutside dafault limits.

LT- Result is less than Req

uested MOC, greater than sample specific MDC.

M3 -The requasted MDC was not met, but the reported

activity is greater than

the reported MDC.

M - The requested MOC was not met.

Abbreviations:

TPU - Total Propagated Uincertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limi

Data Package |

t

b H30911228-1

Date Printed: Thursday, December 10, 2000

ALS Laboratory Group - FC

LIMS Version: 6.318A

Page 14 of 20
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Labh Name

Tritium Analysis By Liquid Scintillation

Work Crder Number: 0911228

Client Name
ClientProject ID

PAIl 704 Rev 9
Sample Results

: ALS Laboratory Group -- FC

. Cabrera Services Inc.
: Forest Glen Rad Scoping Survey 08-3800.04

Field ID: ~§_U_0?-53 ‘
Lab ID: :091i228-15

Sample Matrix: WIPE

Date Collected: 18-Nov-08
Date Prepared: 24-Nov-09
Date Anaiyzed: 30-Nov-09

Prep Batch: 3H091124-7
Prep SOP: PA1 700 Rev 10 QCBatchiD: 3H091 124-7-1
Run [D: 3H091124-7A
Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture{%}): NA
Result Units: pCifsample
File Name: B60_04_112801

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Requested
MDC

Lab Qualifier

10028-17-8

H-3

0.8+-27

4.5

20

Comments:

QualifiersiFlags:

I¥ «Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemtcal Yield outside dafault limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requasted MDC was not met, but the reported
aclivity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPL - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

Data Package ID: H309717228-1

Date Printed: Thursday, December 10, 2008

ALS Laboratory Group
LIMS Version: 6.318A

- FC

Page 15 0f 20
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Lab Name
Work Order Number.

Tritium Analysis By Liquid Scintillation

PAI 704 Rev 9
Sample Results

: ALS Laboratory Group -- FC
1 0911228

Client Name; Cabrera Services Inc.
ClientProject ID: Forest Glen Rad Scoping Survey 08-3800.04

‘Field ID: SU03-58
Lab ID; 0911228-16

Date Prepared: 24-Nov-09

Sample Matrix: WIPE Prep Batch: 3H091124-7
Prep SOP: PAI 700 Rev 10 QCBatchlD: 3H091 124-7-1
Date Collected: 18-Nov-09 Run ID: 3H091 124-7A

Count Time: 30 minutes

Date Analyzed: 30-Nov-09 Report Basis: As Received

Final Aliquot: 1.00 sarple
Prep Basis: As Received
Moisture{%): NA
Result Units: pCilsample
File Name: B60_04_112901

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 -28+-26 4.6 20 u
Comments:

QualifiersiFlags:

U -Resultis less than the sample specific MDC.

¥1 - Chemical Yield is in con

trol at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yisld outside default limits.
LT - Resultis less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MCC.

M - The requested MDC was not met.

Abbrevations:

TPU - Total Propagated Uncertainty

MDG - Minimum Detectable Concentration

BDL - Below Detection Limit

Data Package ID: H30911228-1

Date Printed: Thursday, December 10, 2009

LIMS Version: 6.318A

ALS Laboratory Group -~ FC

Page 16 of 20
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Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group -- FC
Work Order Number: 0911228
Client Name: Cabrera Services Inc.
ClientProject ID: Forest Glen Rad Scoping Survey 08-3800.04

FieldID: SU03-70
LabID; 001122817

Sample Matrix: WIPE
Prep SOP: PA[ 700 Rev 10
Date Collected: 18-Nov-09

Date Prepared: 24-Nov-09
Date Analyzed: 02-Dec-08

Prep Batch: 3H091124-7
QCBatchiD: 3H091124-7-1

Run 1D: 3HO21124-7A

Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi/sample
File Name: B60_04_120101

CASNO

Target Nuclide

Result +/- 2s TPU

MDC

Requested
MDC

Lab Qualifier

10028-17-8

H-3 0.6+-2.8

4.7

20 u

Comments:

Qualifiers/Flags:

U -Resultis less than tha sampla speclfic MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outsida default limits.

LT - Resultis less than Requested M-DC, greater than sampte spectic MDC,

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Tetal Propagated Uncertainty

MDC -~ Minimum Detectable Concentration

BDL - Below Detection Limit

Data Package ID: H309717228-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group ~ FC

LIMS Version: 6.318A

Page 17 of 20
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Lab Name

Work Order Number
Client Name
ClientProject iD

Tritium Analysis By Liquid Scintillation
PA] 704 Rev 9
Sample Results

» ALS Laboratory Group -- FC

: 0911228

: Cebrera Services Inc.

: Forest Glen Rad Scoping Survey 08-3800.04

Field ID: ‘SU03-74
Lab'|D: 0911228-18

Sample Matrix: WIPE
Prep SOP: PAI 700 Rev 10
Date Collected: 18-Now-09

Date Prepared: 24-Nov-09
Date Analyzed: 30-Nov-09

Prep Batch: 3H091124-7
QCBatchlID: 3H081 124-7-1

Run ID: 3H091124-7A

Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(%6): NA
Result Units: pCifsample
File Name: B60_04_ 113001

CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 -1.8+-286 4.6 20 u
Comments:
Qualifiers/Flags:

U - Resultis less than the sample specific MOC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield cutside default limits.

LT - Result is less than Req

uested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported

activity is greater than

tha reported MDC.

M - The reguested MDC was not met.

Abbrevistions:

TPU - Total Propagated Uncartainty

MDGC - Minimum Detectable Concentration

BOL - Below Datection Limit

Data Package |

D: H30911228-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group - FC

LIMS Version: 6.318A

Page 18 of 20
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Lab Name

Work Order Number:
Client Name
ClientProject ID

Tritium Analysis By Liquid Scintillation

PAI 704 Rev 9
Sample Results

1 ALS Laboratory Group - FC

1 0911228

: Cabrera Services Inc.

: Forest Glen Rad Scoping Survey 08-3800.04

Fietd ID: SU03-72 Sample Matrix: WIPE Prep Batch: 3H091 124-7 Final Aliquot: 1.00 sample
Lab ID: - 0911226-19 Prap SOP: PAI 700 Rev 10 QCBatchlD: 3H091124-7-1 Prep Basis: As Received
— Date Collected:; 18-Nov-09 Run ID: 3H091124-7A Moisture(%): NA
Date Prepared: 24-Nov-09 ~ Count Time: 30 minutes Result Units; pCi/sample
Date Analyzed: 30-Nov-09 Report Basis: As Received File Name: B60_04_113001
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 -0.9+-27 A7 20 u
Comments:

Quallfiers/Flags:

U - Resultis less than the sample specific MDC.

¥Y1- Ch_emica! Yield is in contrel at 100-110%. Quangtative Yield is assumed.
¥2 - Chemical Yield outside default timits.
LT - Resuli is less than Requesied MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Unceriainty

MDC - Minimum Datectable
BDL - Below Detection Limit

Concantration

Data Package ID: H30971228-1

Date Printed: Thu

rsday, December 10, 2009 ALS Laboratory Group - FC
LIMS Version: 6.318A

Page 15 of 20
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Tritium Analysis By Liquid Scintillation
PAlI 704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group -- FC

Work Order Number: 0911228

Client Name: Cabrera Services Inc.
ClientProject ID: Forest Glen Rad Scoping Survey 08-3800.04

Field ID; SU0373
LabiD: 0911228-20

Sample Matrix: WIPE

Prep SOP: PAI 700 Rev 10
Date Collected: 18-Nev-08
Date Prepared: 24-Nov-09
Date Analyzed: 30-Nov-09

Prep Batch: 3H091124-7
QCBatchlD: 3H091124-7-1
Run 1D: 3HO91124-7A
Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Maoisture(%): NA
Result Units: pCilsample
File Name:B60_04_113001

CASNO Target Nuclide Result +/- 2s TPU MbC Requested | Lab Qualifier
MDC
10028-17-8 H-3 -1.2+#-28 4.9 20 U
Comments:

QualifiersiFlags:

U -Resultis less than the sample specific MDC.

Y- Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported

activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbraviations:
TPU - Total Propagated Uncertainty

MDC - Minimum Detectabla Concentration

BDL - 8elow Detection Limit

Data Package 1D: H30971228-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group -~ FC

LIMS Version: 6.318A

Page 20 of 20
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Section 5

RAW DATA
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Tritium Analysis By Liquid Scintillation Raw Data Report

Laboratory Name: ALS Laboratory Group --FC

Prep SOP: PAl 700

Reported on: Wednesday, December 02, 2009

PAl Work Order: 0911228 Analytical SOP: PAIl 704 1:35:25 PM
Sample ID Nugclide Sample Prep Batch  Ingrowth Date Quench Factor  Matrix Samp Alq Inst ID AnRunID Ceunt  GrossCPM  BaseEff  CntDur(min) Activity +~  MDC ReportUnits DER %Spk. Recoy
QC Type Type DatefTime QCBatchlD fMime %Lum %olst Analy Alg Cet ID File Name Date/Time  BkgCPM Progei Yield 25TPU  Dsclev ReportBasis RPD Flags
0814228-1 H-3 11172009 081§ 24T NA 1288 WIPE is LSEGG0 3H081124-TA  11/30/2009 7.530 22.68% 30 02 13 pCilsample NA
SMP Trg. Anatyte  11:10:00 AM  3HDS1124-7-1 NA 0.48 NA 18 60-8 B60_04_112901  4;40 AM 7.642 NA NA 2.8 NA As Recelved NA U
0811228-2 H-3 11172009 2H091124-7 NA 132 WIPE 1s Ls5000 3HOGH124.TA 1173072009 8.000 22.32% 30 9.7 4.9 pCitsample NA
SMP Trg. Anahyte 11:15:00 AM  3HD91124-71 NA 087 NA 18 608 BE0_04_112901 511 AM 7564 NA NA 2.9 MA As Recelved NA u
05112283 H-3 ‘i1f1 7/2009  3HOR1124-7 NA 138.3 WIPE 18 155000 JR081124-TA 1173042009 B.730 21.61% 20 20 5.1 pClisamgle - NA
SMP Trg. Anatyte 112000 AM  3H001124-71 NA 036 NA 1% 60-10 B8O 04_112901  5:42 AM 7.708 NA NA 2.9 NA As Received NA 3]
0911228-4 H-3 11/17/2009  HOB1124-7 NA 126.8 WIPE 18 LS6000 IH0G1124-TA {1/30/2009 7.730 22.90% 30 - 0.2 4.8 pClisample NA
sMP Trg. Analyte 11:25:00 AM  3H091124-7-1 NA 206 NA 18 60-11 BED_04_112901  &:13 AM 7628 NA NA 28 NA As Received NA 9}
0911228-5 H-3 11/17/2009  H091{24-7 MNA 117.4 WIPE 18 LS6000 IH091124-7TA  11/30/2009 5.970 23.96% 30 A1 46 pCilsample NA
SMP Trg. Analyte 11:30.00 AM  3H091124.7-1 NA 051 NA 18 60-12 BGD, 04112901  §:44 AM 7.562 NA NA 2.6 MA As Recelved NA U
09112238-6 H-3 11/117/2009  2HOO11247 NA 139.5 WIPE 18 56000 JHOANZ4-TA 1173002009 7.500 21,47% 30 05 5.1 pGlisample NA
SMP Trg. Analyte 11:35:00 AM  3H091124-7-1 NA paz NA 18 344 BEO_O4_112004  7:15 AM 7717 NA NA 3.0 NA As Recelved NA 4]
0911228-7 H-3 11/17/2009  MO11247 NA 152.3 WIPE 18 Lsgooo IH091124-TA  {4/30/2000 B.870 20.03% 30 24 55 pClisample NA
SmP Trg. Analte  11:40:00 AM  3HO91124-7-3 NA 0.6 NA 1s 34-2 BED_04_112901  7:46 AM 7.808 NA NA 3.2 NA As Recelved NA u
0911228-8 B3 11/18/2008  3HO91124-7 NA 1224 WIFE 18 L5000 Moei124-7a 127172009 7.330 23.40% 30 05 47 - pCifsample NA
) sMP Trg. Amahte 10:00:00 AM  3HD91124-7-1 NA D53 NA 18 50-4 B6C, 04, 120101  14:51 PM 7597 NA NA 2.7 NA As Received NA U
0911228.9 H3 1171812009  3HO91124.7 NA 121.1 WIPE 15 155000 IHDBUI24TA  {1/30/2009 7100 23.54% 30 039 4.7 pCilsample NA
SMP Trg. Analyte 10:05:00 AM  3H091124-71 NA 0.39 NA 18 34-4 BED_04_112001  g:48 AM 7.688 NA NA 2.7 NA As Received NA u
0911228-10 H-3 11/18/2008  3HO91124-7 NA 114.3 WIPE 18 LS5000 3H0ET24.7A4 11/3042009 6,570 24.31% 20 -1.8 4.5 pClisample NA
SMP Trg. Analyte 10:10;00 AM  3H091124-71 NA 037 NA 18 34-5 B0 _04_112001 919 AM 7.541 NA NA 2.6 NA As Recelved NA U
0911228-11 H.3 11/18/2009  2HOR11247 NA 149.7 WIPE 1s LS5000 IHD91124-FA  11/30/2009 7.700 20.32% 30 02 5.5 pClsample NA
SMP Trg. Analyte  10:15:00 AM  3H081124.7-3 NA 0.38 NA 18 34-8 BEO_M_112901  9:50 AM 7.788 NA NA 3.2 NA As Received NA u
Comments:

Data Package ID: H30917228-1

Qualifiers/Flags:

U - Result s less than the sample specific MDC.

Y1 - Chemical Yield Is in control at 100-110%. Quantitative yleld is assumed.

Y2 - Chemical Yield outside default limits.

W - DER Is greater than Warning Limltof 1.42

[ - DER is greater than Controf Limit of 2.13
+ - Duplicate RFD nct within limits,

LT - Result is less than Request MDC, greater than sample specific MDC

* » Alfquot Basis Is 'As Recelved’ while the Report Basis is 'Dry Welght'.
# - Allquot Basls is 'Dry Welght' while the Repoit Basls s 'As Recelved

M- Requested MDC not met.

M3 - The requested MDC was not met, but the reporied
activity is greater than the reported MDC.

L - LCS Recovery below lower centrol limit.

H - LCS Recovery akove upper control [fmit.

P - LCS, Matrix Spike Recovery within contral limits.
N - Matrix Spike Recavery outside controf limits

NG - Not Calculated for duplicate results less than § times MDC
B - Analyte concentration greater than MDC.

B3 - Analyte concentration greater than MBC but fess than Requested MDC.

Notes:
1) The Tracer results are not yield carrected (i.e. activity meastred not activity added).
2) Where sample time is not avallable, 12:00 PM {Mountaln} Is used for decay correction.

Abbreviations:

TR-Tracer  TA - Target Analyte

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration
DER - Duplicate Error Ratlo

BOL - Below Detection Limit

Date Printed: Thursday, December 10, 2009

B
[—]

ALS Laboratory Group -- FC
LIMS Version: 6.318A

Page 10of3



Tritium Analysis By Liquid Scinti'llation Raw Data Report

Laboratory Name: ALS Laboratory Group —FC

Prep SOP: PAI 700

Reported on: Wednesday, December 02, 2009

PAl Work Order; 0911228 Analytical SOP: PAl 704 1:35:25 PM
Sample ID Nuclide Sample Prep Batch  Ingrowth Date Quench Factor  Matrix Samp Alg Inst ID AnRunlD Count  GrossCPM  BaseEff  CntDur{min)  Activity +i- MDC ReportUnits DER #%Spk. Recoy
QC Type Type Date/Time QCBatchlD Mime SeLum %Malst Analy Alg Det ID File Name Date/Mime  BkgCPM PlogER Yield 25 TPU Declev ReporiBasls RPD Flags
0811228-12 H-3 TH18/2000  GRGITIZAT NA 124 WIPE 18 L56000 3HOI124-TA  {2/2/2009 6170  23.22% 30 238 4.7 pClisample NA
SMP Trg. Analyte 10:20:00 AM  IH091124-7-1 NA D.48 NA 18 S0 BEO_04_12010%  12:22 AM 7.608 NA NA 27 NA As Received NA u
0911228-13 H-3 11/18/2009  3HCR1124.7 NA 178 WIPE 18 56000 IHDA1124-7A  11/30/2009 7470 23.92% 30 0.2 4.6 pClsample NA
SMP Trg. Analyte 10:25:00 AM  3H091124.7.1 NA 0.42 NA 18 34-8 BEC_04_11280¢  11:22 AM 7.665 NA NA 27 NA As Received NA U
0811228-14 H3 TUMB/Z009  3R0BT124-7 NA 17,7 WIPE 18 LS6000 IHOD4124-7A 1473042009 7.270 23.93% 30 06 45 pCisample NA
SMP Trg. Analyie 10:30:00 AM  3H091124-741 NA 0.43 NA 15 3410 BEC_04_11280%  11:53 AM 7.685 NA NA 2.7 NA As Received NA v
0811228-15 H-3 11/18/2009  3HO91124.7 NA 116.2 WIPE 1s LS5900 3HOO1124-7A  {1730/2000 7.970 24, 10% 20 0.8 45 pClsample NA
SMP Trg, Analyte 10:35:00 AM  3H091124-7-1 NA 0.39 NA 18 -1 B60_04_112007 42:24 PM 7.554 NA NA 27 NA As Received NA u
0814228-16 H-a 11/18/2009  3HO91124.7 NA 117.3 WIPE 18 Lsga00 JHOO1124-TA  {1/3042009 §.070 23.97% 20 28 4.6 pCilsampie NA
SMP Trg.Analyte  40:40:00 AM  3H091124-7-3 NA 0.3 NA 15 3412 BE0_04_11200¢  12:55 PM 7.562 NA NA 2.5 NA As Received NA u
081122817 H-3 1171872009 3HO91124-7 NA 1245 WIPE 18 Ls6000 3HO91124-TA  12/2/2009 7.900 23.16% 30 0.6 4.7 pCirsample NA
SMP Trg. Analyte 10:45:00 AM  3H091124-7-1 NA 0,61 NA 18 50-6 BEO_04_120101  12:52 AM 7612 NA NA 2.8 NA As Recelived NA u
0611228-18 H-3 11/48/2009  HOB1124.7 NA 1181 WIPE 15 LS600C IHOGII247A  11/30/2008 $.630 23,88% 30 -1.B 4.8 pGilsample NA
SMP Trg, Analyte 10:50:00 AN 3HOD1124-7-1 NA 0.59 NA 15 48-2 B50_04_1130001  1:57 PM 7.567 NA NA 2.6 NA As Received NA u
091122819 H-3 11H8rz000  HOS11247 NA 1215 WIPE 18 LS600C 3HO9U124-7A  11/30/2009 7.130 23.50% 30 0.0 4.7 pCisample NA
SMP Teg. Anahte 10:55:00 AM  3HO21124.74 NA 0.58 NA 18 483 B60_04_113001 = 2:28 PM 7.591 NA NA 27 NA As Recelved NA u
0911228-20 . Ha3 117182009  3HO91124-7 NA 130.3 WIPE 18 LSE000 3HO91124-7A 1143012000 7.070 22 51% 20 1.2 4.9 pCifsample NA
SMP Trg. Analyte  {1:90:00 AM 3HO81124-74 NA 073 NA 18 484 B60_04_113001  2:50 PM 7.652 NA NA 2.8 NA As Racelved NA v
3H091124-7 H-3 11/24/2009  3HGB1124-7 NA 1209 WIPE 18 156000 HOI124-7A  11/30/2009 7170 22.55% 30 -1.0 4.9 pClsample NA
MB Trg. Analyte 11:15:45 AM  3HOB1124-7.1 NA 0.62 NA 18 485 BG0_04_11300¢ 330 PM 7.650 NA NA 28 NA As Received NA u
3HR91124-7 H-3 11/2472009  3HO9U124-7 NA 1306 WIPE 18 LS6000 3HOBI124.7TA  {1/3D/2009 66770  22.47% 30 119 5 pClisample NA 104
Lcs Trg, Analte  14:15:45 AM  3HD21124-7-1 NA 0.28 NA 18 485 BGD_04_113001  4:01 PM 7.654 NA NA 19 NA As Received NA P
Comments:
Data Package [D: H30911228-1
Qualifiers/Flags: Notes:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is In contro! at 100-110%. Quantitative yield is assumed.

Y2 - Chemleal Yield outside default limits,

W - DER is greater than Warning Limit of 1.42

D - DER Is greater than Contro! Limit of 2.13
+ - Duplicate RPD not within limils.

LT - Resultis less than Reguest MDC, greater than sample specific MDC

* - Aliquot Basis is "As Recelved' while the Report Basls is ‘Dry Welght.
# - Allquot Basls Is 'Dry Weight' while the Report Basis Is 'As Received’

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reporled

activity Is greater than the reported MGC.

L - £CS Recovery below lower control limit,

H - LCS Recovery above upper control limit

P - LGS, Matrix Spike Recovery within control Hmits.

N - Matrix Spike Recovery outside coniro! fimits

NC - Not Calculated for duplicate results fess than 5 times MDC
B - Anzlyte concentration greater than MDC.

B3 - Analyte concentration greater than MEDC but less than Requested MDC,

1) The Tracer results are not vield corrected {J.e, activity measured not activity added).

2)Where sample time Is not available, 12.00 PM {(Mountain} is used for decay correction.

Abbreviations:

‘TR- Tracer
TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration
DER - Duplicate Error Ratio
BOL - Below Detection Limit

TA - Target Analyte
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Tritium Analysis By Liquid Scintillation Raw Data Report

Laboratory Name: ALS Laboratory Group -- FC
PAl Work Order; 0911228

Prep SOP: PAI 700
Analytical SOP; PAl 704

Reported on: Wednesday, December 02, 2009
1:35:25 PM

\‘Bgcm_lgle i} Nuclide Sample Prep Baich Ingrowth Date -Quench Factor  Matrix Samp Alg inst!D AnRuniD Count  GrossCPM  BaseEff  CntDur(min)  Activity +/- MDC RepontUnits DER #%Spk. Reco
ype Type Date/Time  QCBRatchiD fTime %Lum %Molst, Analy Alg Det ID File Name  DatefTime BkgCPM ProgEN Yield 2sTPU  Declev ReporiBasls RPD Flags
3HD9$124-7 H-3 11/24/2009  3HG911247 NA 1252 WIPE is LS6000 3HO9T1Z47A  11/20/2008  GB.030  23.08% 30 118 5 pClisample 0.02 104
LcsD Trg. Anabte  {1:1545 AM  3HO91124-7-1 NA 0.28 NA 18 487 BS0_04_113001  4:32 PM 7617 NA NA 19 NA As Recelved NA P
Comments:
Data Package ID: H30971228-1
Notes:

Qualifiers/Flags:
U - Resultis less than the sample specific MDC.

¥1 - Chemical Yield is In control at 100-110%, Quantitative yield is assumed,

Y2 - Chemical Yield outside default limits.

W - DER is greater than Warning Limit of 1,42

D - DER Is greater than Control Limit of 2.13

+ - Duplicate RPD not within limits.

LT - Resultis less than Request MDGC, greater than sample specific MDC

* - Aliquot Basis is "As Received' while the Report Basis is ‘Dry Welght.
# - Aliquot Basls Is 'Dry Welight' while the Repeit Basls is 'As Received’

M - Requested MDC not met

M3 - The requested MDC was not met, but the reparted
activity is greater than the reported MDC.

L - LCS Recovery below {ower control limit,

H - .LCS Recovery above upper control Himit.

P - LCB, Malrix Spike Recovery within control limits.
¢ - Matrix Spike Recovery outside control (imits

NG « Not Caleulated for duplicate results fess than 5 times MDC
B - Analyte concentration greater than MDC.

B3 - Anglyte concentration greater than MEC but less than Requested MDC,

1) The Tracer resuits are not yleld carrected (i.e. activity measured not activity added).

2)Where sample tme Is notavailable, 12:00 PM (Mountain) is used for'decay corraction.

Abbreviations:
TR-Tracer  TA - Target Analyte

TPU - Total Fropagated Uncertainty

MDEC - Minimum Detectable Concentration
LER - Duplicate Error Ratio

BDL - Below Datection Limit
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BSF Version
Instrument Type
Data Capture Date
User F1ilename

user Number

User Id

User Comments
Preset Count Time
Calculation Mode
H# selected

Sample Repeats
Printer output Mode
Blank Count

IC# or SCR Selected
Replicates

RSZ32 Output Mode
Two-Phase Selected
AQC cChoice

Cycle Repeats
scintillator Choice
Lumex Selected

Low Sample Reject Count

Low Level Selection

Ralf Life gorregtion Date
window Limits window 1

Preset %Error Isol

Norm Multiplier Isol

Background cpM 1

window Limits window 2

Preset %Error Iso2

Norm Multiplier Iso2

Background CPM 2

Alpha/Beta Discrimination

Rack Time
26~1 30.00
26-2 30.00
26-3 30.00
26-4 30.00
26-5 30.00
26-6 30.00
26-7 30.00
26-8 30,00
26-9 30,00

Sam

D00~ YT LN

14 35-2

15 35-3 30.00
16 35-4 30.00
17 35-5 30.00
18 35-6 30.00
19 35-7 30.00
20 35-8 30.00
21 35-9
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136.
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135,
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131.
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131.
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127.
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112.
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109.
112,
112,
137.

H#
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B60_04._112901

3

: LS 6000
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R
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i NO
0
: YES
! hone
1 50.00
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: 1.00000
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: 1.00000
: 0.00
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%Errl
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v 4.42 30.27
.73 4,37 28.53
7.50 13.33 28.97
7.30 13.51 29.60
7.30 13.51 26.43
7.07 13.74 26.77
6.80 14.00 26.77
7.13 13.67 27.13
6.30 14.55 28.50
6.77 14.04 26.57
7.50 13.33 26.37
7.37 13.45 28.07
0.93 11.04 27.77
7.20 13.61 27.87
6.67 14.14 28.17
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8.13 12.80 27.60
7.23 13.58 27.67
7.63 13.22 26.47
6.63 14.18 28.47
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BSE version
Instrument Type
Data Capture Date
User F1iename

User Number

User Id

User comments
Preset Count Time
calculation Mode

H# Selected

Sample Repeats
Printer output Mode
8lank Count

IC# or SCR Selected
Replicates

RSZ232 Output Mode
Two-Phase Selected
AQC choice

Cycle Repeats
scintillator Choice
Lumex Selected

Low Sample Reject Count

Low Level selection

Half Life Correction Date
window Limits window 1

Preset %Error Isol

Norm mMultiplier Isol

Background CPM 1

window Limits window 2

Preset %Error Iso2

Norm muitipiier Iso2

Background CPM 2

Alpha/Beta Discrimination
H#

Rack Time

48-1 30.00
48-2 30.00
48-3 30.00
48-4 30.
48-5 30.00
48-6 30.
48-7 30.00
45-8 30.00
48-9 30.00
10 48-10 30.
11 48-11 30,
12 48-12 30.
13 31-1 30.00
14 31-2 30.00
15 31-3 30.00
16 31-4 30.00
17 31-5 30.00
18 31-6 30.00
19 31-7 30.00
20 31-8 30.00
21 31-9 30.00
22 31-10 30.00
23 31-11 30.00
24 31-12 30,
25 16-1 30.00
26 16-2 30.00
27 16-3 30.00

san

WO U1 P

112,
118.
121.
i30.
129.
130.
125.
136.
132.
118.
119.
121.
116.
118.
140.
116.
i21.
114.
122.
124.
130.
120.
123,
132,
119.
118.
i14,

mNNNI—-‘mI\JI\JWU'INOOWNOOUI-P‘\IWNU‘}EDWWH‘\I

B60_04_113001

i 3
: LS 6000

: 30 Nov 2009 13:25:534
: g:\...\Ls WINCONNECTTON\DATA\USERO4\UN113001.BSF

+ 3H:5-ML,10-ML
: 156000

: 30.00

1 CPM

: YES

1

: STD

: NO

¢ LIQUID
: NO

: 0

T YES

! none

: 50.00

: 1.75

: 1.00000
: 0.00

: 450.00
: 20.00

: 1.00000
: 0.00

» NO

ceM Isol %Errl

(o] =2}
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‘_l
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o
=l

CPM Iso2 %Err2

mmmwmmmc\\J\l\lwmwmmwmmmmmwwmww

.10
.01

LUmMEX

G.

fet=l=]=]=lwl=l=1=]=l=tulrlolel=olalalalalelofol ooy

ElTime
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16-4
16-5
16-6
16-7
16-8
16-9
16-10
16-11
16-12
29-1
29-2
29-3
29-4
29-5
29-6

111.
106.
114.
131.
134.
131.
135.
133,
122.
111.
135.
133.
127.
131,
132.

HBRNRUOWAHAW MR OW RN

o~
WO~ 00O~~~

N
~JW~I~I00

B60_04..113001

13.13

page 2

I~ TG~

.45 865.47
.52 896,35
.47 927,28
.63 058.19
.29 989.10
.29 1020.01
.68 1050.96
1081.93
.39 1112.91
.53 1143.94
.63 1174.85
.58 1205.75
.29 1236.66
.27 1267.56
.53 1298.46

OOO0OOCONOOOOOO0O0O
[=)]
[+-]

ez 1228
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XED m T Sl
LBER: 4
FRESET TIME = F0.00

DATE CALEC H oM Met pYES  2AaMPLE REPEATS: 1
COUNT BLANK MO ICH @ NO REPLICATES 3 i
THO FHASE z M AaRC 5 MR DYCOLE REPESTE 3 1
SLINTILLATOR: LIGHIID  LUMEX: MO LOW SAMPLE REJ: &
L0 LEVEL 3 YEE MAlLF LIFE CORRECTION DATE: e

ol e PR 1 DEC 2009 1&305
EOMMENT 3 L8000

FRINTER :

.
=
REZEA PEDR

CHAaN:  530.0 —  250.0 YERROR: 1.75 FACTOR: Lo 000G, BEG, SUR: %]
CHak: 450.0 - 00,0 ZERROR 20,00 FALETOR: L, 000000 BRE. BUk. 0

GLPHA-RETS DISCRIMINQTIDN“ M

FIE M e u,.a.ﬂ Py i
MIN PN LERROR LFM %ERROR Y, T8 ME

=
-
Torer

RYL EOLO0 AELLE TuE? O OLE.LEY BE B0 & . Ba 0.77 i
73 FLO0 OLFTLE T.47  1E.36 RO TLAm 0.91 &

73 EOLOO0 125.0 TL07 LET4 LR, 5 &, B 0. 59 g
BT~ 0L 00 13B.T Va7 ifuﬁﬁ 268,77 &L 81 D.87 1PE. 5%
BB EQL00 13%9.4 ra e .07 i O 0. 74 154,47
Fi—& 0 30,00 1273 A D S W 9417 b T 047 185,58
BFT OO0 1EELE T I B gz 0, 44 ZL&ET
78 EOLOD LT6.5 G770 1407 2&.40 0.82 4T .20
BF-G B LO0 L38.T .97 1TLER YL BT 1.1 2FRLLE
710 BOLO0 1411 R Y - . S S A 5 1 B 2E ., 80 L6 0T, 08
11 37-11 F0.00 1331 TRBE O ATO0B e, W 1.04 T Qi
AR EF-LR 0 OBDOLO00 131.3 .80 12,31 20, W7 0. 50 LB
1T B3 FTOLO0 L43.LS 8.5% .12.80 LR .25 0%, 0L
L4 BO- BOLOD LIS T.OF  LELTT RE.TT = 432,92
15 S50-3 E0L00 LER .00 .77 14,04 WO BY i"ﬂm 447%, 89
id BO--4 HDLOD LRD .4 7ulE 1.4 BP0 £, 5% Qe 78
17 5o-5 EIL00 12400 &a17 14.70 O TU@Eg,7h OuﬁB BR5. 67
18 504 EOLO0 124.5 TR0 AR.F9 2L 00 & R0 -3 S8s . 58
19 S0-~7 .00 127.5 a7 14,59 2797 b DO D"ml 587 . 49
o0 BO--8 EO.L00 174.9 747 1EZLES ﬂ@ i &L TTF LICAN] G188, 40
21 BG—9 OO0 ART LG TR0 1E.LEL P &, B 0. &4 H4T, 3

_ &@o-.o,ﬂf—u@ol
e 122

g
3010 N D L B e B
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[l S IR
.f'-'l,,.g,

50



BSF version

Instrument Type

Data Capture Date

User Filename

User Number

User Id

User Comments

Praeset Count Time
Calculation Mode

H# selected

Sample Repeats

Printer output Mode
Blank Count

IC# or SCR Selected
Replicates

RS232 oOutput Mode
Two-Phase Selected
AQC choice

Cycle Repeats
scintillator choice
Lumex Selected

Low Sample Reject Count
Low Level Selection
Half Life Correction bate
wWindow Limits Window 1
Preset %¥Error Isol
Norm Multiplier Isol
Background CPM 1
Window Limits window 2
Preset %Error Iso2
Norm Multiplier IsoZ
Background CPM 2
Alpha/Beta Discrimination

H#

131.
127.
125.
128.
139.
127,
135.
136.
136.
141,
133.
131.
143.
132.
139.
122.
124,
124.
i22.
124.
127.

Rack Time
37-1
37-2
37-3
37-4
37-5
37-6
37-7
37-8
37-9

37-10

37-11

37-12
50-1
50-2
50-3
50-4
50-5
50-6
50-7
50-8
50-9

Sam

woeaTh WP

NMONUO R OUID W EH [ ~UTW W B SO W W

CPM

B60_04_120101

13

;L5 6000
1 01 bec 2009 16:06:25
P C:\...\L5 WINCONNECTICN\DATA\USERO4\UN120101.BSF

T4

{ 3H:5-ML,10-ML
: Ls6000
1 30.00

v CPM

! YES

1

. S§TD

i NO

1 NO

1

. EBIT

v NO

i NO

1

v LIQUID
. NO

: 0

: YES

! none

¢ 50.00

1 1.75

: 1.00000
1 0,00

1 450.00
: 20.00

: 1.00000
: 0.00

v NO

Isol %Errl

NN SN O N0 NSO SN S S S SN
=]
w

Page 1

CPM Iso2 %Err2 LumeEx

28.30 6.8 0.77
26.30 7.12 0.91
28.53 6.84 0.539
28.77 6.81 0.67
27,03  7.02 0.74
29.17 6.76 Q.47
28.63 6.82 0.44
26.40 7.11 0.82
29.87 6.68 1.13
29.20 6.76 1.01
28.57 6.83 1.04
28.57 6.83 0.90
29.23  6.75 1.95
28.77 6.81 0.83
30.57 6.60 1.46
27.90 6.91 0.53
28.70 6.82 0.48
26,00 6.90 0.61
27.97  6.90 - 0.61
29,13 6.77 0.62
28.37 6.8 0.64

s1



LSC Run Log ' Instrument ID: LS6000 379845  ALS Laboratory Group - Fort Collins
' ‘ CountTim ) ’ Position )
Date Sample ID a(min.) | Rack & Position Test User # " Balch D Check | Initials Commenis
N 4-28-09| o%wary-7 3o 26 - 1) Hy Sm) l 2001 M-lo | pwe | g | wa
2 : L. % ) 35 =} : | | e
3 _q - 2 lumer 7 8 7. ; becoyat
4 . _~lo - 0 A
5 o i} - b
8 Mo N -6 b2 -5
7 0NILT - 12 - G =
.8 ) -1y i - 7 Lecound, H B low
9 : -1 - % £
10 -15 . - g M
H : 1) - o ﬁgcm.r,qtfl /7 # oo
12 -17 - i pA
13 . : ~{¥ - _1r Etéotrbu'. B ow
14 ] -/9 ko - | }
15 VB -20 ) J
16 ' IO~ b mfs - 3 ’ LA
17 - b Led -y !
18 o resh| . -5 !
19 ' ~ (o () : - b |
20 -7t ~ 7 2HOGMAH - !
© 21 0928 =1 : - ¥
22 . -2 . - A
23 -3 : T
24 : ’ “'L{‘ . . - H
25 -5 RV
26 ' : b 3 - |
27 ~7 ] - o L .
28§ -3% : - 3 I . l ﬂsf—@mwr/ ﬁ} ¥ fows
29 . - , 1 -y | oy 7
30 % & =10 Y V- 3 L L 1 A
Analyst/ Date __Jfit (2-)-®9 _ ' FORM 762r6.xls (3/7/09)

Note: Each page is copied as completed and included with the workordet/run document'aiio‘m: féviej)v'gd subsequently.
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LSC Run Log InstrumentID:  LS6000 979846 ALS Laboratory Group - Fort Gollins

CountTim ' Pasition
Date Sample ID e {min.) | Rack & Posilion Test User # Balch ID Check | Initials Comments

#2909 | @9124% =) : ¥ | M - ( HO Smi H 2V -] luar \ were | g

2 A 3ol 2 -Ten) : v~ 7 1 | | d

3 O21248 = 12 i - € - . I [ leeocud, # # toco
4 S R i o | I } Al

5 =y . - 1o ' [ [
6 7S U I ~ . }

- 7 -.I/ = "n”-! ~ — = D- J/ b -—l/ LI/ J/ -
8| /=09 w9plg - (7 | 30 Y9 - ) | M S Y SHOTUAY - 1 o | tope | Becound, 1t fore
9 : -/8 { -~ 2 : . V).

10 -9 - ™,

11 o -0 - g

12 MOy - T 10 - 3

13 =215 -

14 ceesh L - 7

15 (5% L 1 v

16 W —Tihi - 9 34092 ~F

17 09U < | - 1o

18 C =) ' - Ul !

19 3 : -1

20 oy 37 - |

21 -5 -2 |

22 -l - 3 |

23 -7 - Yy

24 -5 - 5

25 -9 - 4

26 -0 = 7

27 S -l - % \

28 SO - ( Civd - 19

29[ 0219- 1% - o .

30 Js L -1y Y L= 4 % % ] ) Iy %
Analyst / Date e t2- 2209 : - FORM 762r6.xIs (3/7/09)

Note: Each page is_ copied as completed and included with the workorderfrun documentation;:reviewed subsequently.
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LSC Run Log Instrument ID: LS6000 379848  ps Laboratory Group - Fort Collins

CountTim Posttion ]
Date Sample ID e (min) { Rack & Position Test User# Baich ID Check | Initials Comments
W fa-r-o09 | ostars- 13 o0 | 37T - 3 Hy Smf f SHosAY -y e | e | MR
2 { 2L - b ' : AU - S \
3 | - -1 ' - S ' |
4 | -1 - L \
5 | - = 7 l )
6 ' -1y . - 3 I ’
7 & 1% - 9 - 1 L |
8 2T =~ 13 - , - - 1o - 309 H2Y- 6
5 -1y -
10 . ~ih ' - 1
R (D : So._ - 1
12 : -9 - | L= 2
13 oo 1 - 3 L
14 ' oy - 8 L - 9 3109 5a¢ -1
15 . R, |_-_5 \
16 - L - - 0 L
17 071G ~ 13 -1 340742 -8
i8[ L -19 - % - D
19 A 7T - J | 1Y L - 9 J Vi JH0 3 ltiq - D ] & N
- 20]_{1-2-01 Dedly mc 0 P = 3 Y — I _— st | et Af-
21 _L22-09 | 3tofilau ~1c 40 [ | Hb /Om] 8 " 3HoTHAY - i
22 N Q0K -~ | ' - 2 '
23 ] =1 - 3
24 L2 - g .
25 09:4T -2 I VG L 3 L 3 e
26 . 094237 - 9 30 TR Hhy S | Y SHo®H2U ~{p et | A | L ox sl > S
27~ ' _ .
28 I pa—
29 . : 5 T
30— : ~ — : e |
Analyst / Date A 13~ - ' FORM 762r6.xls (3/7/09)

Note: Eath page is copied as completed and included with the workarder/run documentation; l;gviewgzd-stlbsequently.
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Section 6

QUALITY ASSURANCE
SUMMARY REPORTS
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No NON-CONFORMANCE REPORTS or QUALITY
ASSURANCE SUMMARY SHEETS are included in this data
package.
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Section 7

LABORATORY BENCH SHEETS
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Radiochemistry Instrument Worksheet

ALS Laboratory Group -- FC

Prep Procedure: ~ H3 Analytical QASS / NCR? Y / @ TR
Prep LahiD ot Init Alg [ Alg| Units ﬁepnrt Cnt1 Cnt1 Rack-| Cnt1Pos Cnt2 Cnt 2 Rack- | Cnt2Pos cnt 3 Cnt 3 Rack-| CNt3 Pos Notes
Num Type Units Filefinst Pos Chk By Filefinst Pos Chi By Flle/inst Pos Chk By
1 0911228-1  SMP 1 1 sample pGCifsam X .
: pe . LOO0 ¥O-® A K Lecount, H # low
1 09112282 SMP 1 1 sample pCilsam "‘T \ 7 .
ple . l ! e
1 0911228-3 SMP 1 1 sample pClisam :
. ple -iO
1 0911228-4 SMP 1 1 sample pGlfsam
) ple "”
1 0911228.5 SMP 1 1 sample pCifsam -
pla — L,l
1 0911228-6 SMP 1 1 sample pCifsam
ple 3¢ -1
1 0911228-7 SMP 1 1 sample pClfsam ‘ _;2 k ) A /aﬁi
ple
1 0911228-8 SMF 1 1~ sample pClisam 1.8 - t
bl B oo SO-Y  wmgu Skl wi'tio acoboof
1 0911228-3 SMP 1 1 sampla pCifsam 4
blo L : —
1 0841228-10  SMP 1 1 sampls pClisam _S
ple e
1 0019228-11 SMP 1 1 sample pClisam -(p / goe [} -1 - 6F
ple .
1 091122812 SMP k] 1 sample pCifsam 'S .
‘ ple -3 LSéooo  So~S _p Stel n/tro 2clledd
1 091122813  SMP 1 1 sample pClisam p
ple - q ’/
1 0911228-14 SMP 1 1 sample pCifsam _I
! ple O ,,//
1 0911228-15 SwMp 1 1 sample pClfsam /
e Al <
1 0919228.16 SMP 1 1 sample pCiHsam - : Y o
ple i L [= 5
1 091122817 SMP 1 1 sample pClfsam - : I'e
: ple yg -1 X L5600 0o per Sut  aito oploled
1 0911228-18 SMP 1 1 sample pCifsam _.2 !
. ple T
1 0911228-19 SMP 1 1 sampla pCifsam —3
. ple
1 09122820 SMP 1 1 sample pCHsam -4 (”" L (2-) -of
pla o o ——
-1 3Ho®1124-7cb1 MB 1 1 sample pGCifsam ) - .
ple b6 -1 - /o '/l'a( wittro odiosl
1 3H091124-7¢b2 MB 1 1 sample pClizam
ple 5’-{‘1
1 3H091424-Teb? ME 1 1 sample pGClisam —
ple % ﬁ
1 3HOB1124-7 MB 1 1 sample pCifsam -
ple 5
1 3Hoeitzd7 1GS 1 1 sample pCisam _ (0 !
ple ] .
1 aHo91t247 LeSD 1 1  sample pClisam \L - .
ln 7 1/ (5 142 - OF d
r
Pagh® of 4 3 Instrument Sheet - '
g H ALS Laboratory Group --FC Supersedes: V'

Date Printed: 11/25/2009 956 ’ LIMS Version: 6.314A



Radiochemistry Instrument Worksheet

ALS Laboratory Group -- FC

Prep Procedure:  H3

Analytical QASS / NCR? Y 1) _ 12~

Prep | LablD QC ] il Alg| Fin Algl Units | Report || GREL1 ] Gt 1 Rack-] Gnl1 Pos Cntz | Cntz Rack-] Gniz Pos Cnt3 ] OntaRack-| GntsPos Notes
Num Type Unlts Filefnst Pos Chk By Filelinst Pos Chk By Fileflnst Pos Chk By
S e R R e e
Saoln#  Nuclide SolnlD Prep Congc Units Prep Dale Aliquot Units Pipst ID
51 H-3 548.3610.44  2,523.623  DPMIm 11424108 0.1 m  RS-013
~
th ‘ .
Pag¥ of 4 H3 instrument Sheet -
g ALS Laboratory Group -- FC Supersedes: n}ﬁ/

Date Printed: 11/25/2009 9:56 _ LIMS Version: 6.314A



Radiochemistry Instrument Worksheet

ALS Laboratory Group - FC

Reporting Unlts

CbiD: . TstGroNate: - o .

oo RptUHis:
pCl pCilsamp

’ 2- H3_Edgewood_sm

0911228-2 H3_Edgewood_smears_20pCi pClfsamp
0811228-3 H3_Edgewood_smears_20pCi pClfsamp
0911228-4 ' H3_Edgewood_smears_20pCi pCitsamp
09112265  H3_FEdgewood_smears_20pCi pCifsamp
0911228-6 H3_Edgewood_smears_20pCi pCifsamp
0911228-7  H3_Edgewood_smears_20pCi pCifsamp
0911228-8 H3_Edgewood. smears_20pGCi pCifsamp
0911228-9 H3_Edgewood_smears_20pCi pCifsamp
0011228-10 H3_Edgewood_smears_20pCi pCifsamp
0911228-11 H3_Edgewood_smears .20pCi pCilsamp
0911228-12 H3_Edgewood_smears_20pCi pCilsamp
0911228-13 H3_Edgewood_smears_20pCi pCifsamp
0911228-14 H3_Edgewood_smears_20pCi pCifsamp
0911228-15 H3_Edgewood_smears_20pCi pCifsamp
0811228-16 - H3_Edgewood_smears_20pCi pCifsamp
0811228-17  H3_FEdgewood_smears_20pCl pCifsamp
0911228-18 H3_Edgewood_smears_20pCl pCifsamp .
0911228-18  H3_Edgewood_smears_20pCi pCifsamp
0911228-20 H3_Edgewood_smears_20pCi pCifsamp

Sample Barcodes

Dat_e Printed:

11/25/2009  9:86

Frprarest TR GG oo KR R R
e AN SRR A RN e B R R
oS G T I A AR
Seuprpe7rey ATEETRTEETA TR GRED tbrimereso TR RS A
rpstrrss L AT Soayrsto A A M
SonzeTes R R s I TR A
ebarets NG GAIEEND TGN ERIE R ez 0 R
Fa;% of 4 H3 Instrament Sheet . ALS Laboratory Group FC

LIMS Varsion: 8,314A

Supersedes:

R
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Radiochemistry Prep Worksheet

ALS Laboratory Group ~- FC

Prep Procedure:

H3

Review Date:

Reviewed By: LJF {

‘112512009

Non:Routine Pre-Treatment? Y [ @ Batch:ﬁ”ﬁ"’

Re-Prep? Y @ " Batch: . I]k'

Rev: 10

Prep Q4SS / NCR? ¥ (DLN|A

Prep SOP: PAI 700 Prep Analyst: Jay Flelding Balance: Gocktall: UG-LLT
Prep SOP: NONE Pl'ep Date: 11/24/2009 Balance: Cocktail pret: T-002
Matrix Class: solid Prep Dept: RS Aliquot Pipet: RS-009
Samp | Prep LablD QC | Dish_| InltAlg | FinAlg Prap Ba;a!a Analysls Val,(ml} Standards Prep Noles
Rum | Num Type| No.
sample | sample
Comments -

[Lot# 97-090301. Due to lnadequate voluma no sample duplicate or matrix splke was performed. A LCS Duplicate was performed instead.

Spiked By: Jay Fielding

Date: 11/25/2009

Winessed By: Joe D. Dauner

Date: 11/26/2000

f"- TR 2 PGS Xl ROy f
e SRR
Soln# _ Nuclide Solnl> PrepCone _ Units  Prep Dale Aliquet Units Plget D
S1 H-3 B48.3610.44 2,523823 DPMIml 14124108 0.1 m  RS-013
!
=~ .
Pag®2 of 2 H3 Bench Shest ALS Laboratory Group -- FC Supersedes: ﬂzsi 0} anls

Date Printed:

11/25/2009

956 LIMS Version: 6.314A
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ANALYSIS DATE: W|zdlo%’ _ mETHOD: Y
WORK sameLE SAMPLE CONDITION
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f‘%ﬁ Pational Institute of Stanparvs & Technology

srtificafe D64
. Cetificate .~ 719 2605,

Standard Reference Viatetial 4927F "7
' ‘Hydfbgen'g JR.adiO'aCﬁrﬂ'ty Standard A - 1o

LEp) =t

28 o b, z - (LR L . 2o 3, . iy
This Stanﬁéard Reference Material (SR‘M) consists of Tadioadhive hydropen-3, as water, it & rnL of distilled
water. The solution is contained in 2 flame-sealed NIST borosilicate-glass ampoule. 'Ehe SRM is Trtended

for the calﬁ:xatlon of bcta—partmle S0 tmg mstnnnents ancL for the momtonng of radmchemlcal procedm:es

a5 T TR M

Raidiological Hazard

The SRM ampoule contains Rydrogen-3 itk a total activity of apﬁ?é%ly 3.2 MEY *Hydi&gen 3 decays

by, betaparticle gmission. None of the betg particles escape fgm the SEM ampoule, During the. decgy
TIOCEss 1O photons are emitted, Appr oimate toshielded dose Tites at severil distatioss (as of the referente
time) are given in note fz]*. There is no detectable external radiation. The SRM should be used only by

pemons qualified tg to_.handle fadioactive materjal o R vy

2
Ry

e i o2 [ Vi edtste m_.; i D8 iy o . . >
et md e o e M et -..- [E; i b e B BEGE . MY gt

0 .. . . -
. W . L T N VRS

i) .-

FUAW L o om ¥

The SRM ampoule contains only distilied water. There is 10 chernical hazard, If the ampoule s to be opened
to fransfer the.gglgtxgg&.the {_.ecqm::negglcd Q;%dme is given on page 2 U

iy + . .- k1 5? =
& S T

Storage and Handling

The SRM should be store'c'l’ anci used & a tempera.tlzre between'S'and 65 °C. The soluhon m an unopened
ampoule ghould remain stable and homogeneous lmhl ut least September 2008, 5

The ampoule (or any subsequent eontamer) should always be clearly marked as contammg“?émo'acuve
material, If the ampoule is transported it should be packed, marked, labeled, and shipped in accordance with
the applicarle national, international, and carrier regulations, The-solution in the ampoule is a dangerous
gaod {(hazardous material} because of the radioactivity.

Preparation

"This Standazd Reference Mbpterial was prepared in the Physics Laboratory, Tonizing Radiation Division,

Radioactivity Group, LR, Karam, Group Leader. The overall technical direction and physical measurements
leading to certification were provided by L.L. Lucas and M.P. Unterweger of the Radioactivity Group.

The support aspects juvolved in the preparation, certification, and issuance of this SRM were coordinated
through the Standard Reference Materials Program by J.W.L. Thomas.

- Bert M. Coursey, Chief

) - Ionizing Radiation Division
Gaithersburg, Maryland 20899 _ Nancy M. Trahey, Chief
June 1999 Standard Reference Materials Progeam

Half'Jife and test revised Qctober 2000

SRM 4927, page 1 of 6, _ : “*Notes end referenices are on pages 5 and 6,
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Recommmended Procedure For. Opening the SRMAmpnule

If the SRM solution is to be diluted, it :s*recommended thatthe diluting solution have a composition

D

comparable to 'that of the SRM squtmn
t

2)  Weareye protection, gloves, and protecﬁve clothing ; andwork over a tray with absor‘bsnt paper in it
‘Work in 2 fome hood.

3) I .Shake the ampcxde 1o wet a‘ﬂ of the inside surface of the a.mpon]e Return the ampoule to the
upright ppsmon. _ o ‘ .

4) -Chedk fhat all of the lxqmd Hias drained Giit of the neck of the ampoule If-ncccssary, genﬂy*tap the*
neck to speed the process, _

5)  Holding the ampoule upright, scare the narrowest part of the neck with a scribe or dimond'pencﬂ.

6)  Lightly wet the 's,cored lme This Iaduces the crack propagat!cm velocity and makes for 3 c‘Iea.ner
break. oo

)] Hold t"he ampou]e upnght with a paper towei A wiper, or 2 suppart jig. Position the scored line away
from you, Using a paper towel or wiper to avoid contamination, snap off the top of the-ampoule by
prcssmg fthe narrowest part of the neck awayfrom you while pullmg the tip of-the ampoule towards
you, - o

. . .0 R .

8)  'Tranmsfer the solution from the ampoule using .2 pyenometer or 2 pipst with - dmpanser handle!
NEVER PIPETTE BY MOUTH. L.

9)  Seal amy unused SRM sthuon m 2 flame-sealed glass ampoule, if possible, to minimize the
evaporauon loss. e . : e

See also reference [4]%.. . - ’ S - T . )
3y s o
! .')‘;:
-4 -
SRM.&QZ;IF, page 2 of 6 *Notes and references’aré on paged's and 6.

!.' 2 N
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RALL,

- -, PROPERTIES GF SRM 4927F U

- - ::;:‘: i S FET TGS BRI WTRAE SRR S . SRPRRATT . AT . .
. - [ - -
. o Lo resde Certified yalues ; 1. .~ - | e
: . . h - 4 S, L
T g I3 P . oo e

I Solution density, .. R (0.998;105:0:02)‘g-_!i;ii"fﬁi'm:ﬂ_":';C B+

Ridiooncide 7 L

Hydrogen's =

Barium content
Lead-oxide content
Other heavy clements

"> Lebs than 0.02%
Trace quantities

"'*Less;thaan% W s

p—

! Sointion mass Appr"ﬁmﬁlately‘s.o g"‘ nrE 2 .
I ; Chc:ﬂ:—cal'—Pmper’E&", . .- o — ] “ - ~ J-.-‘ — r—t e 4

adiame s

. U vy
Sofition Zoinposition

WMass Braction
™)

*"""Concentfatmn

Cherificar™= 1
(moll™ 4

. Formmald * -

Radiological Properttes

; H,0 ' 55 ¥ gE00
Lo SEHO .. f . 6x107 . | CAxwt. |
f { g s TR - © . & - - R EETUEINES et T AR . sl

Radionuclidic impurities

None detected [f]

|| Half hives used

Hydrogen-3: (4500 £ 8) & [g] -

Calibration method and measuring
instrument(s)

4B gas counting of SRM 4927E using the NIST length-
compensatcd internal gas proportional counters and
intercomparison of SRMs 4927E/4927F using two-4nB liquid-

1l. Refereriie time h e 12IIDEST S.Septembex;"i!ws e *m,' k
: Maggic activity of the solution [c} i 634.7 KBqeg? o . 5 B WM ,, ».‘
| Relative expapied wncertainty (=2 | 0.12% [d] R, T Ty Tme T eeR '

4 - I: ) o
T .. Umetfedviue e
_Phy;l;:;] Properties:. . .o - S . S iy TR :
il Soutee descnpt:on o qumdmﬂam&scaledNISI‘ borosﬂlcate-glass amponle *+ +#F3iod]
{ Amponte specifioations________| Body outside diameter (16505 mm gpeian v 3
) ) Wall Thickness CTTOR0E Ty Em T CfY

LI

seintillation counting systems ‘[h]

SRM 4927F, page 3 of 6

*Nates and references are oa pages 5 and 6.
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EVALUATION OF THE UNCERTAINTY OF THE MASSIC ACTIVITY [d]*

Rs]atwe Expanded Uncextainty- of the Dutput Quantxty, Uy, (%)

... Input Quantity x,, _Method Used To Evaluate u(x), Relative Relative Relative

the sourcs of wncertainty | ‘the standard uncertzinty of % | Unceffdinty | Sensitivity | Uncertainty
i . (A) denotes evaluation by ° "Of Input | _ Factor,- '| Of Dutput
(and individual statistical methods,, *Quantity, AR Quantity,

uncertainty corponents (B)-denotes evaluation by ulzbe, G -l woH,

% where appropdatc) »gther mefhods (%) [ i s (%) [k]

Messiccomnt rate of | Standard deviation of thezisan |, 038 « [ 10. | 048

SRM 40278, cotrected ™ | for 23 sefs of gas coumting N R -

for background and _.| measurements (A) e B

dgcay [h] '

Gram-mole Estimated (B) 0.20 1.0 020

measu:tﬂnents

1 Livetime [p] Estimated (B) 0.10 10 010 ., |

Extrapolation of qﬁsﬁma'ted ®) .20 10 f 0207
comnirate-versus-energy | - - i .

{0 Zero energy ..

Fhlffife f H:3 - { Standard uncertainty "8 0009 | 0022

.n. | -of the half life (4) © [m] [=]

Liguidescintillation . ~ | Sthndard devialion of the risan 0.06 1.0 0.06

intercomparisan of SRM | for 7 sets of hqmd—smnhﬂaﬁon . -

4927F and SRM-4927E | measurements(A) - .

Ragiomucidicimpuritcs —-Linit of detection () [d] - 100. 00005 | * 005

Relative Combined Standard Uneertamty of the Onipm‘. Quantxty, ay), (%) 0.36
Cnverage Factor,-k X2

072

SRM 4927Ei::page-4 of & .

*1fotes and zeferences are on pages-5 and 6.
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 The estimated limit of défegtion for radiainididic impiiities is 300 Bg-g™,

*“The stated tincertzinty is the standard incertainty, See referdfice [5].

. NOTES

B, e T e ' JoaAERT Y el TL L w Ldua .y hedt h:

Thc Sievert is the ST unit for dose equwaieqt See re'fergnce [1] One ;sz i equal Io 0 1 mrem
PDistance from Ampoule (cm): ™7 30 oo
Approzimate Dose Rate,(uSvﬂl) . <01 [N ot dctcctable)

sedd w9 vloay A A C o

”'I‘hé stated uncertamty 1s two times the standard uncertam_‘tyr et -

i, L :'} - oA W e

Massu: actmtj isithe preferred namsé for § t‘ne qqantlty acﬁvxty dmded by fhe to‘tal ks of the' sample,
See reference [1] i ¢ ne u ) s
. 4 oy N1 : U lal, oL T

oy
[EeH

The reported value, y, of massic activity, (activity per unit mass_.) at, the refercnce tnne yas not
mezaiured ditectly butwas dezived from meamremen’mand calcttlatio flof t ﬁe g
be expressed as y = g, Xp ks - - 3,), whete f s o mathieateal fimcuon derited from fhie assumed

model of the measursment process. " L
[ R S

The,value,x;, tsed for each input quantify i has.a stapdard | bocertainty, u(x), that geperates a

corresponding mdertainty m ¥, u,(y) = ]ay/"ééf -utxﬁ c"i[led £ mmponent of combined ktandard

ﬂmce;mmtyofj " _;; ? - '.’3 "‘i- v Mahr i .x.__,"_ .“-;,- <, " e ' ;
S L -

I jum of the squares

.n» e

Ihe,combmed,stanﬂar@iuncertamj uu(y), is the po:«uhve sgnare root of th
of e compunents of combined standa’r“% - )

uncertam N

z. st

i3 .
v, iR

a3 b

The combined standard uncertainty & mulhplzed by a ‘coverage "fctor of k = 2 to obfain U, the
expanded imcertainty ol y.

Since it can be assumed that the posm'bl@l;’eg;ﬁhil;ted values of the massic activity are approximately
nomlally distributed with approximate standard deviation i @ the unlmown .velue of the massic
7 d5] behevedato He in f:he Interval ly= Uvutﬂ'l a’TeueJ of co Hence B appmxxmatdly‘gs percent.

For further information’ on the expression of uncertainties, s&¢ references 2] and [3}.

The valug of “Sach standaég unce.rtamty componen’r:, arif ‘hence fhe valué' oftﬁe expaniéd mgertainty
tsé‘li,ls a'best g5 g5tima fimatg ased upon i ava:']able mforma?nop, But is ondy appmnmat&}y'lmown That
3 §dy, the Mimcertainty of the wicArtanity® 1§ ldtge and mot well krown. This is fime ‘for
uncertainties evaluated by siatistical-methods (e.g., the relative” standird devistios of the Standard
dev:anon of the mean for the massic response js.approximately 59%) and for uncertainties eveluated,
by other methods _(whlcﬁ cou]d easily be over ‘estimateti or under “estimated by subs'annal m:-ounm)
The unkaown valus of the' expandeduncertamty mbeheve& ﬁojm in the mtm‘val U2 to 2U (‘ 2 , within

2 factor of 2 of the estimated vdlue).

E‘x"tcnsm gaé-counhng measurements weTE maﬁe on | the SRN 49278 solution diting 1998 and 1999,
The SEM 4927F solution was mtercomparcd with the SRM 4927R solution using liguiil-scintillation

counting,

Relative standard uncertainty of the input quantity x, .

SRM 4927F, page 5 of 6



] The relative change io the cutput quantziy 'y divided b;r the relative changs in the input quantity,,
If | By/Bn ] ~(ofy) = 1.0, then a 1% chapge in X, results in 2 1% changc my I |ajfﬁac,] (aly) = 0.05,
then a 1% change in , vesults in 2 0.05% change in y, .

Ik] Relative component of combined standard uncertainty of output quéntxtyy, rounded to two-significant
figures or less, The relative component of combined standard uncertainty of y is given by w()y =
|Gyl | sule)ly = | 8y/ae| «(edy) » tiCay,. The numerical values of u#)f, | dy/ay| « i), and iy,
all dimensionless quanttzes, are listed in columms 3, 4, and 5, respccuvely Thus, the value in column
5 is equal to the value in column 4 multiplied by the value in column 3. The mput quantities are
independent, or very nearly so. Hence the covariances are zero or negligible. * ° :

[rm) 'I'he relative stanc‘lard meertginty of Nris determined by the relative standard uncenamty of A (ie.,
" of the half lffcg "The relative standard uncertainty of t. is ncghgible. C

W |l h) = et
ifﬁe ,]ive time is detemfxfeéby co{in;tiﬁg.the puilses frofii 4 gated trystzil-'cﬁﬁtrolled' osé:illat_or.

fal The standard uncertainty for each nndetected impurity that might reasonably be® expected to be
. Present is estimated to be equal to the estimated limit of detection for that impurity, Le. u@xi =
" 1009%. laylat,f (o) = {(tésponse per Bq' of ﬂnpunty)?(re:sponse per Bg.of B-3)}-{(Bq of
.mpzmty)/(Bq of B-3)}. Thus u,(y)y is the relativi chinge in y if the impurity were present with 2
massic activity equal to the estimated limit of detsction.

N . REFERENCES

[ Internauonal Oggamzaton for Standardlzatxun (ISD),ISO Standards Hm:dbook Cuantities and Units,
1993, 'Availablé from the American National Standards Institute, 11 West 42nd Street, New York,

NY 10036, US.A. 12126424900, © - .

12 Iq;pma.tlonal Organization for Standardization (ISO), Guide to the Ex_yre.mon of Uncertainty in
. Measurement, 1993.. Availablefrom the AmencanNa.honal Standards".[nsﬁmte 11 West-42nd Strest,’
Naw York, NY 10036, USA, 1-2]2-642—4900 {Listed undf:r‘ISD m:scella.neods pubhcatmns as "ISO

- Guide to the, Expression 1993")

3] .,.: B A Taylor and’ C.'_E., Kuyatt, Giiddelines for Eval’uatmg and,Evgvressz;zg the Uncertainty of NIST .
Measurement. Results, NIST Technical Note 1297, 1994. Available “From the Supenntendent of
Documents, U.S. Government! Printing Oﬁme Washmgton, DC 20407 US.A. .

g

-14] National Councl on Radistion Profection and Measurements Report No. 58, A Handbook of
Radioactivity Measurements Pmcedwes, Second Edition, 1985. A%ailsble front the National Council
on Radiation Protection and Measurements, 7910 Woud.mont Avenue, Bethe.sda., MD 20814 U, S.A'

[5]. LI Lucas and M.P. Unterweger, Comprehensive Review and Critical Evaluation of the Half-Life of
Tritiurn, J. Res, Natl. Inst. Stand. "Technol. 105 341:549 (2000) -
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H-3 Swipes "Window 2" Control Limits (LS 6000)

The background count rate is determined from the average of the reagent blanks for the hatch.

Window 2 control limits are established using the average count rate from the three reagent blanks
associated with each prep batch +/- 3X the estimated poisson uncertainty.

Updated 10/29/09 mh
COUNT Count Average count GCount Batch Average Lower Upper PASS/
DATE # Sample ID  |Duration (min.)| Duration (min.)] Rate (CPM) | Reagent Blank | Control Limit | Control Limit| FAIL
11/28/2009 | 4 | 3H091124-4CB1 30 28.70 '
11/28/2009 | 5 | 3H091124-4CB2 30 49.27
11/28/2009 | 6 | 3H091124-4CB3 30 30 28.10 28.69 25.76 31.62 PASS
11/29/2008 § 7 | 3H091124-5CB1 30 27.17 '
11/29/2008 | 8 | 3H091124-5CB2 30 28.40
11/29/2009 | 9 | 3H091124-5CB3 30 30 28.97 28.18 25.27 31.09 PASS
11/20/2009 | 10 | 3H091124-6CB1 30 29,60
11/29/200% | 11 | 3HO91124-6CB2 30 29.00
11/30/2009 3 12 | 3H091124-6CB3 | 30 30 29.17 2926 26.29 32,22 PASS
11/30/2008 | 13 | 3HO91124-7CB1 | 30 29.53 '
11/30/2009 | 14 | 3H091124-7CB2 30 2817 .
. 11/30/2009 | 15 | 3H091124-7CB3 30 30 27.47 28.39 25.47 31.31 PASS
11/30/2009 | 16 | 3H0S1124-8CB1 30 29.07
14/30/2009 | 17 | 3H091124-8CB2 30 29,23
12/1/2009 18 | 3H091124-8CB3 30 30 27.63 28.64 25.71 31.57 PASS
12M/2009 | 19 | 2H091124-9CB1 30 30.67
12/1/2009 | 20 | 2H091124-9CB2 30 28.87
12/1/2009 | 21 | 2H091124-9CB3 30 30 29.73 29,76 26.77 32.74 PASS

RB_H3_Swipes_QCurve
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H-3 Swipe Quench Curve Background and Efficiency Defermination

LS6000
12/2/2009 Polynomial Coefficient
Efficiency Background H # Range
X0 3.7192E-01| B.0669E+00 Low = 113.6
x| -1.1270E-03| 6.9704E-03 High = 283.3

Calib. Date:  10/26/2009

Sample ID Pos # H# Obs.CPM Cortr, BCPM | CPM Corr.Facl
3H091124-7CB1 80-7 138.8 .8.10 7.034 -1.066
3H091124-7CB2 34-7 140.4 7.73 7.046 -0.684
3H091124-7CB3 | 48-8 136.5 7.30 7.018 -0.282

Average= -0.677 .

Sample D Pos # H# Efficiency Background H # Check

0911228-1 60-8 128.8 0.2268 7.642 OK

0911228-2 609 132.0 0.2232 7.664 OK

0911228-3 60-10 138.3 0.2161 7.708 OK

0911228-4 60-11 126.8 0.2290 7.628 OK

0811228-5 60-12 1174 0.2396 7.562 QK

0911228-6 341 138.5 0.2147 7.717 OK

09112287 34-2 152.3 0.2003 7.806 OK

0511228-8 50-4 1224 0.2340 7.597 OK

0911228-9 344 1211 0.2354 7.588 OK

0911228-10 34-5 114.3 0.2431 7.541 OK

0911228-11 34-6 148.7 0.2032 7.788 QK
0911228-12 50-5 124.0 0.2322 7.608 OK
0911228-13 34-9 117.8 0.2392 7.565 OK
0911228-14 34-10 117.7 0.2383 7.565 oK
091122815 3411 116.2 0.2410 7.554 oK
0911228-16 3412 1173 0.2397 7.562 OK
0911228-17 50-6 124.5 0.2316 7.612 oK
0911228-18 48-2 118.1 0.2388 7.567 OK
0911228-19 48-3 121.5 0.2350 7.5091 oK
0911228-20 48-4 130.3 0.2251 7.852 OK
3H091124-7MB 48-5 128.9 0.2255 7.650 OK
3H091124-71.CS | 48-6 130.6 0.2247 7.654 OK
3H091124-7LCSD | 48-7 125.2 0.2308 7.617 OK

3H091124-7_H3-5ml_Swipes
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Tritium Swipe (Glass Vial) Quencli Curve Standard :  699.3020.95
10/26/2009 Ref. Date ; 9/3/1998
Beckman L35000 Bkg. Coefficients Spike Act.:  160351.040  dpm/ml Eff. Coelficients
. Ax= 6.9704E-03 Spike Vol. : 0.10000 mL Bx= -1.1270E-03}Window 2
Non-Spiked/ Background B= 6.0669E+00 [Spiked / Efficiency C=_ 3.7192E-01!Control limit determination
Sample D H# CPM | Calc. Bkg. SigmaDiff. | Sample ID H# CFM Com. Bckg. Corr. CPM DPM  Efficiency|Calc. Eff. % Diff. Sam, D CPM ||
3H000422-2B01 1135 6.58 6.86 0.84 09160221 11386 1962.88 6.86 1986.02 8556.38 0.2321 0.243% 5.08% 3H090422-2B01 25.75
3HOD0422-2B02 1451 7.28 7.08 -0.58 0915022-2 1424 1885.90 7.06 1878.84 8556.38 0.2196 D.2114 -3.71% 3H090422-2B02 27.73
3H090422-2B03 1669 7.78 7.23 -1.53 0316022-3 150.4 1731.13 7.18 1723.95 8556.38 0.2015 0.1523 -4.57% 3H090422-2B03 26,78 -
3H000422-2B04 1794  7.83 7.32 -1.42 09160224 178.8 1499.31 7.32 1491,99 8556.38 0.1744 0.1692 -2.98% 3H080422-2B04 2763
3H090422-2805 1984 74 7.45 1.01 0916022-5 19714 1285.78 744 1278.34 8556.38 0.1494 0.1498 0.26% 3H090422-2B05 27.60
3H090422-2B06 2144 7.12 7.56 1.28 0916022-6 2187 1071.89 7.57 1064.32 8556.38 01244 0.1288 3.56% 3H080422-2B06 27.55
3HORO422-2B07  232.7 717 7.69 1.50 0916022.7 233.0 894.86 7.69 B887.17 8556.38 0.1037 0.1083 5.44% 3H090422-2807 29.35
3H090422-2B08 © 248.2 7.7 7.80 1.81 0916022-8 2504 737.97 7.81 730.16 8566.38 0.0853 0.0807 513% 3H090422-2B0B 2917
IH0O0422-2809  258.7 8.35 7.87 -1.28 091 6022-9 2614 6544.34 789 §36.45 B556.38 0.0744 0.0773 3.95% 3H090422-2B09 29,07
3HOD0422-2B10 2758 7.8 7.9 0.53 0916022.10 2785 528.08 8.01 520.07 8556.38 0.0608 0.0580 -4.50% 3H080422-2810 29.12
31090422-2B11  283.3 B.7 8.04 -1.73 091602211 287 45926 8.07 451.19 8556.38 0.0527 0.0485 -8.09% 3H090422-2B11 2743
3H090422-2B12* 295.9 8,72 8.13 -1.55 0016022-12* 303.6 393.26 8.18 385.08 B8556.38 0.0450 0.0298 -33.688% 3H090422-2B12* 28.15
{BKG CLs = +)- 3 sigma) *These data poinis are not used in the calibration (Eff CLs = -+/- 10%) 0016022-1 27.73
Max 1.81 due to poor fit. Max 544% 0916022-2 27.34
Min -1.73 ' ) : Min -33.88% 0916022-3 28.48
: 09160224 2937
Background Determination Efficiency Detormination 09168022-5 26,06
y = 6.9704E-03x + 6.0669E+00 0.4000 y = -1.1270E-03x + 3.7192E-01 gg:ggi;ﬁ ggg:
1 1 0916022-8 30.03
0916022-8 26.80
o 0.2500 1 0916022-10 27.47
0916022-11 25,04
0.2000 4 ! 0816022-12* 27.34
gl Ave.= 27.92
= g i ucL= 31.60
& 2 01500 - LCL= . 24.24
7. &
0,1000 4
B
0.0500 -
1100 1350 1600 1850 2100 2350  280.0 2650 o.0000 4 . . i . i . ; .
H# 1000 1260 1500 1760 2000 2250 2500 2750 3000
Hi#
Quench Contro! Limits Analysis Window _S_ettlngs
Upper 283.3 WIN 1 (50-250)
Lower 113.6 WIN 2 (450-900) }
. /VM L
FYen, 10 - 2§09 T
Instrument Technician = Date Supervisory RevieWw ' Date

Qo
rlinstiscllsB00MCalibrations\Quench Curves\20010.26.08_H3_swipes_QCurve (H-3 Quench Curve)
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H-3 Swipe Quench Curve Backgiound and Efficiency Determination

LS6000 :
10/28/2009 Eolynomia[ Coefficient
Efficiency Background H# Range
X0 3.7192E-01| 6.0669E+Q0 Low = 113.6
X -1.1270E-03] 6.9704E-03 High = 283.3

Calib. Date:  10/26/2009

Sample ID Pos 3# H# Obs.CPM Corr. BCPM | CPM Corr.Fact.
3H090422-3CB1 25-1 132.3 7.16 6.989 -0.171
3H090422-3CB2 | 25-5 129.3 7.38 6.968 -0.412
3H090422-3CB3 | 25-9 128.8 7.07 6.965 -0.105

Average= -0.229

Sample ID Pos # H # Efficiency Background H # Check

0916023-1 252 133.4 0.2216 7.226 OK

0916023-2 25-3 197.2 0.1497 7.671 OK

0916023-3 25-4 274.8 0.0622 8.212 OK
3H090422-3801 256 1261 0.22086 7.475 oK
3HO080422-3B02 25-7 199.0 0.1476 7.683 OK
3H080422-3B03 25-8 279.1 0.0574 8.242 OK

10.26.09_H3-5m|_Swipes_ICB-ICV
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FaGE: 1

A om It ow S s AL ST 2t QUT Z00% 10312
USER: 4 COMMENT 1 LE&O00

FRESET TIME = &Q L0

LaTasE CaLo ¢ P Hif sYEE  SBoMPLE REFEATE: 1 FRINTER r STD
COUNT BLaMk NGO I0H ¢ RO REPLICATES ' i REEEE sEDIT
TWO FHASE g MEr o &R NG DYOLE REPEGTE » i

SOINTILLATOM LIQUID  LUMEX: NG LOW BAMPLE REJ: G

LW LEVEL ¥ YES. HALF LIFE CORRECTION DATE: nome

CHAN 50,0 ~ 280,00 YERRDR: 1.7 FADTOR: L, 000000 BlG, SUED £

CHaM: 450.0 - 200.0 HERRORY20.00 FARTOR: L.200000 B, SLR: G

fﬁLFHﬁ ﬁfTﬁ

ﬂﬁf%gmijmgﬁﬁu

BaM PO TIME Bef [l 0 S lodt 0 {0 i LUMEX  BLAPSED

NO MIN CRM - RERROR G RERROR “ THME

1 Z4-l H.eD L1%E.& 1992. 88 1.74 27.7% 14.78 O, 0E 720
2 G4k H.95 14E.4 1885. 90 1.7 27 .34 14,51 0.0 14.8%
3 Rdg-E 7.85 139.4 LFEL LA 1.75 A48 Ga b .08 2E.OT
£ Ed-d 8.75 179.9 La499 . HL 1.73 27,37 li.44 a0 IR, B2
G 54-5 L. E0 197.1 128578 1.75 2h.%4  L2.06 0. G0 4545
& Fd-& 12,20 Bl5.7 LO7L . B 1.7& 207 11,22 .05 Gh. 5
7 B4-T 14, &0 HEE ﬁ 894 i 1.7% T .4 .49 OL.05 - 7L.71
g Zd4-g 17.75 R50.4 FET 9T .73 Ee . O 8.é6b a0 PLEE
B A4-w 20,30 261 .4 bl Bdl, 1.75% Bé B0 0.a87 0,00 111,34
10 B4-10 24,709 278.8 28, 0 1.73 27 A7 rs-vi L ] 136.9&
L1 34-11 28.45 287.0 SEF . B 1.735 B 7. 36 Q.08 166,28
12 34~13  IZ.EH A0E.& Sl B 1.73 g Hab3 .00 E00.41
13 B0-1 60,00 113,35 Go i3 10,04 Ak 7H 4,99  0.84 2ol . TH
14 B2 SHO.00 1481 T R8 Q.57 R TE 4,90 ha &3 TE2 .Y
185 G- BO,00 1dhsH.9 V78 .25 26.78 4. By 0. A% 284,47
16 S04 &0, 00 1794 7.8 @23 BT Wb 4.1 0.24 448,74
17 B3 alr, od 198014 7. 10 N A7 . &l 4.71 .22 Ls .48
1g H0-b G, 00 234,44 YA 7,68 27 B 4,92 .23 BaT . &is
19 o7 SO, 00 232 717 F b 29,550 A4.F7 Q.21 A2R.73
20 B8 &, 00 24802 747 ?.bb A 4.78 Che 24 SHEY . EE
21 BO-9 @00 258.7 8. 58 &, %4 w807 4.79 03,20 7ED. PS5
22 D010 &0.00 2758 780 .25 L 4,77 .21 @1a.0%
AR OBO-131 0 40,00 REZLE 8.70 .70 27 AR 4.93 O, 1% a73. 21
24 G0-132 60,00 29549 8.7 8.750 B L 4,87 0,18 PR L ED

GO~ 04— 102 ,0|
= 1o 27 -6
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B60_04_102601

BSF Version : 3

Instrument Type : LS 6000

Data Capture Date 1 26 oct 2009 09:14:01
User Filename ! Ci\...\LS WINCONNECTION\DATA\USERD4\UN102601.BSF
User Number 4 .
User Id : 3H:5-ML,10-ML
User Comments . ; LS6000
Preset Count Time : 60.00
Calcuiation Mode 1 CPM

H# Selected ! YES

sample Repeats® o1 1

Printer output Mode : 1 STD

Blank Count ! NO

IC# or SCR Selected : NO
Replicates ' 1

RS5232 oOutput Mode v EDIT
Two-Phase Selected . NO

AQC Choice 1 NC

Cycle Repeats + 1
scintillator Choice : LIQUID

Lumex Selected : NO

Low Sample Reject Count : 0,

Low Level seliection : YES

Half Life Correction Date : hone

Window Limits window 1 : 50.00

Preset %Error Isol _ : 1.75

Norm Multiplier Isol : 1.00000
gBackground CPM 1 : 0.00

window Limits Window 2 1 450.00
Preset %Error Iso2 1 20.00

Norm Multiplier Iso2 1 1.00000
Background CPM 2 . : 0.00
Alpha/Beta Discrimination : NO

sam Rack Time H# CPM Isocl %Erri CPM IsoZ2 %Err2z LumEx ETTime

1 34-1 6.60 113.6 1992.88 1.74 27.73 14.78 0.08 7.20
2 34-2 6.95 142.4 1385.90 1.75 27.34 14.51 0.06 14.85
3 34-3 7.55 159.4 1731.13 1.75 28.48 13.64 0.05 23.07
4 34-4 8§.75 179.9 1499_31 1.75 29,37 12.48 0.05 32.52
5 34-5 10.20 197.1 1285.78 1.75 26,96 12.06 0.05 43.43
6 34-6 12.20 215.7 1071.89 1.75 26.07 11.22 0.05 56.36
7 34-7 14.60 233.0 894,86 1.75 30.41 9.49 0.05 71.71
8 34-8 17.75 250.4 737.97 1.75 30.03 8.66 0.06 90.23
9 34-9 20.30 261.4 644.34 1.75 26.80 8.57 0.05 111.34
10 34-10 24.75 278.5 £28.08 1.75 27 .47 7.67 0.05 136.95
11 34-11 28.45 287.0 459,26 1.75 25.94 7.36 0.05 166.25
12 34-12 33.25 303.6 393.26 1.75 27 .34 6.63 0.05 200.41
13 50-1 . 60.00 113.5 6.58 10.06 26.75 4.99 0.84 261.76
14 50-2 60.00 145.1 7.28 9.57 27.73 4,90 0.63 322.99
15 50-3 60.00 166.9 7.78 g.25 26.78 4.99 0.39 384.17
16 50-4 60.00 179.4 7.83 9.23 27.63 4.91 0.24 445.34
17 50-5 60.00 198.1 7.10 9.69 27 .60 4.91 0.22 506.46
18 50-6 60.00 214.4 7.12 9.68 27.55 4.92 0.23 567.60
19 50-7 60.00 232.7 7.17 9.64 29.35 4.77 0.21 628.73
20 50-8 60.00 248.2 7.17 9.64 29.17 4.78 0.24 689.85%
21 50-9 60.00 258.7 8.35 8.94 29.07 4.79 0.20 750.98
22 50-10 60.00 275.8 7.80 9.25 29.12 4.79 0.21 812.09
23 50-11 60.00 283.3 8.70 8.75 27 .43 4,93 0.19 873.21
24 50-12 606.00 295.9 8§.72 8.75 28.15 4_87 0.18 934.33
it 1o =0

Page 1
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FaGE:; 1

i

LisER: & - COMMENT ¢ LBS000

T Iom G Sl e I Dl 27 OOT Z00% 0841

FRESET TIME : 180,00

DATA CALC 5 CRE t¥YES  S&MPFLE REFPEATS: i FRINTER o BTD
COUNT BLAMNIK MO  ICH ¢ NGO REPLICATER y 1 REZEZ sEDIT
TWO FHaGE H MO ARD o MO DYOLE REFEATE 1 )

]

-~
ad

SCINTILLATIR: LIEUID  LUMEX: MDD LOW SAMPLE REJ:
LW LEVEL. 8 YES  HALF LIFE CORRECTION DATE: none

CHAaMy  BO.0 - 250.0 YERRORY 1.75 FACTIR: L Ooonns  BEG. gUB: G
CHAaNy 450.0 « 00,0 ZERROR2ZO0.00  FACTOR: L.000Goo RBEG. SUB: £

AL SCRIMINATION:

e

. .- s
Flomerrallie ety e A ga o ~ PRI i i 8,

saM PSS  TIME By Bndl 2 A A lonaft 0 Rl 0 2520 LUMEX  ELAFBED
NED MEN CRE RERROR - OFM RERROR % T LM

—1 BE-1  1BO.O0 L3E.E Fulé S G7 29,98 2.TFE £, 5& 18%.24
2 R5-2 180,00 135.4 70 L.7a H0.G7 e bi a4 - Be4 . 0E
A BRI 180,00 197,73 47 93 .13 28. 71 2.7R L8 IR Hddy o 7
4 254 180,00 274.8 o B £2.97 ed o ) 2,79 Weld TEB.98

—8% 205 180,00 129.3 7o N8 B. 479 kS 2.7 G 28 FL1.24
& BE—6  180.00 12641 7o B D4 03 2.7 0.26 LOFF.50
7 ORE-T O LBO.00 1750 7. 9% %, 29 0L RE FLFL O O0L17 0 LETE.TA
g8 25-8 180,00 271 B L3 5.23 29, BE 2,735 .14  1457.823

S.&1 IS ) R g Q.17 LHA0 02

—7 25-7 180,00 128.48 7.0V
| 660 0% - 02 70)
2% s
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BSF version

Instrument Type

Data Capture Date

User Filename

User Number

User Id

User Comments

Preset Count Time
Calculation Mode

H# selected

Sample Repeats

Printer output Mode
Blank Count

IC# or SCR selected
Replicates

R$232 oOutput Mode
Two-Phase Selected

AQC Choice

Cycle Repeats
scintillator choice
Lumex Selected

Low Sample Reject Count
Low Level selection
Half Life Correction Date
window Limits Window 1
Preset %Error Isol
Norm Multiplier Isol
Background CPM 1
window Limits Window 2
Preset %Error Isol
Norm Multiplier Iso2
Background CPMm 2 .
Alpha/Beta Discrimination

Rack

25-1 180.00 132.
25-2 180.00 133.
25-3 180.00 197.
25-4 180.00 274.
25-5 180.00 129.
25-6 180.00 126.
25-7 180,00 199.
25-8 180.00 279.
25-9 180.00 128.

sam Time  H#

WU R UWRRR
€0 = & 1= L 03 1N s L

: 27 oct 2009 02:45:15
: g:\...\Ls WINCONNECTTION\DATA\USERQB\UN1QZ2701.BSF

: 3H:5-ML,10-ML

; B60_08_102701
: LS 6000

1 LS6000
1 180.00
1 CPM

. YES

HE

: STD

¢ NO

1 NO

i

1 EDIT

: NO

1 NO

1

. LIQUID
. NO

: O

: YES

! none

1 50.00
175

: 1.00000
 0.00

: 450.00
: 20.00
: 1.00000
: 0.00

: NO

CPM I
7

70.06
47.
25.

RN - N X RN |

sol %Errl

W
o

VI LA G N (=
I
(Lo}

Page 1

CPM Iso2 %Err2

2.

NMNMNNNNN

<

ElTime

.36 182.24

0.14 364.55

CODOOD0O

.13 546.79
14 728,98
.28 911,24
.26 1093.50
A7 1275.71
.14 1457.83
.17 1640.02

pu

JO-AF ~

&7
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}HL/J?%}

LSC Run Log Instrument ID: LS6000 379825 ALS Laboratory Group - Fort Collins
CountTim Position
Date . Sample ID e (min.) | Rack & Position Test User # Batch ID Check | Initials Comiments

N lo-4-09 | 6850%850 -3 {30 3S - 2 PE -85 12 Fro0|6 ~| dire | A | e

L \ 3D - 3 { ! 1

| l - 3050 hyo - 4 \ d-

9 ] \_L “3&?..&113:“& - 5 @ewum’:l L(gm:x >3 \g.
5| | “gusof FrEQalOle~lethn d- - G A

8| 9909059 - 3 M5 0}.10 - 1
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ALS Paragon

Radiochemistry Prep Worksheet

Prep Prodedure:

H3

C
Reviewed By: DBC "ﬂ'j

Review Date:

Prep SOP: PAI 700 Rev: 10
Prep SOP: NONE
Matrix Class: liquid

Non-Routine Pre-Treatment? ¥ / (I Batch:

A . Re-Prsp? Y/ Q) Batch: .

Prap Analyst: Derek B. Caduff -

Prep Date: 4/22/2009
Prep Dept: BS

A

Balance;
Balance:

Cocktall: UG LLT
Cocktail Pipet: T-002

Aliquot Pipet: RS-015

Prep QASS / NGR? Y / (D_A443

Samp | Prep Labin QC | Disk | InitAlg | Fin Alg Prep Basis Analysis Vol.{mf] Slandards Prep Notes
Hum | Num Type| No.
sample | sample 7

1 1 09160221 SMP ey f 1 Ag Recelved 51 ¢ UL NITROMETHANE ADDED
z 1 09160222  SMP 1 1 As Received /51 15

3 1 09160223  SMP 1 1 As Recelved / st 0

] 1 09160224 SMP [ 1 1 As Recafved ] / s1 45

5 1 09160225  SMP JIE 1 As Received /s £0

[ 1 0915022-8  SMP [ 1 1 As Recelved / s1 75

7 1 09180227 SWP ] 1 A5 Recelved ] EY a0

8 1 09160228 SMP ] 4 1 As Recelved / 51 108

) 1 oelsezzm  smP | 4 1.  AsRecelved « / st 120

101 osis022t0 SMP ¢ | 1 1 As Raocefved r‘&\}/&% st 135

1 ostenzzdT SMP YO 7 1 As Received N sl 150

12 1 091802212  SMP ‘\[ > 1 1 As Reecived s1 165

137 1 3H090422-2B01 MB | AR 1 As Receved / =7 o

14 4 3H090422.2B02  MB [ 1 1 As Racelved / : / 15

15 1 3HCO04Z2-2B03 M3 | 1 1 As Receivad [ { g

16 1 3HOaoq222m04 WB | 1 1 As Racelvad / / a5

17 1 3iosn4zz2E0s MB | 1 1 As Recelvad Wi 60

18 1 3Hosudzz2806 MB | 1 1 As Recelvad / W /n\ﬁ\ 75

19 1 otososazzeor mMB | 1 ] As Received | AN a0

20 1 3H000423-2808 ME | 1 1 As Recelvod | /Y 105

21 1 3H0804222608 MB | 1 1 As Recelvad | / 120

32 1 Si090422:2810 MB | 1 1 " At Raceived | / 135

237 1 3H090422-2811 MB [ 1 1 As Received f / 150

¥ 3H00A2RIBAL MB e 1 1 AsRecaived L 165

=) R
Page 1 of 2 H3 Bench Sheet ALS Paragon Supersedes: (3407 14

Date Printed:

4/23/2009

7:51

LIMS Verglon: 8.255A




Radiochemistry Prep Worksheet
ALS Paragon ‘

Prep Procedure: H3

Reviewed By: DBC ﬂm

Review Date:  4/23/2009
Non-Routine Pre-Treatment? Y /@) Batch: W Re-Prep? Y / (D  Halch: AP Prep QASS / NCR? Y / & 4.
Prep SOP: PAITC0 Rev:10 Frep Analyst: Derek B, Caduff Balance: Cocktall: UG LLT
Prep SOP: NONE Prep Date: 4/22/2009 Balance: Cocktail Pipet: T-002
Matrix Class: liquid

Prep Dept: RS Aliquot Pipet: RS-015
Samp | Prep LabiD Qe | Dish | InftAlg Fin Alg Prep Basls Analysis Vol (ml} Standards Frep Notes
Num | Nun Type
sample | sample
Comments _____ . e R
IUG LLT LOT #97-080401

Spiked By: Derek 8, Cadulf Date: 4/22/2009

Witnessed By: Jeff Kujawa Date: 4/22/2009

g i iFd
: s R PUSGoUlUHE ori
Soln# _ Nuclide SolniD PrepCong,  Units . Prep Dale Afiquat Units_ PipetiD
51 H-3 699.3020.95 88,189,122 OPwmi 04/22/09 0.1 ml RS-008
&
Page2of2  H3 Bench Sheet ALS Paragon Supersedes: Uit (fre
Date Printed: 4/23/2009 7.51

LIMS Version: 6.255A




ALS Paragon

Radiochemistry Prep Worksheet

U ppt

N -
Prep Procedure:  H3 Prep Batch Not Validated!!! .. .casy Review Date:
Non-Routine Pre-Treatment? Y { N Balch: Re-Prep? Y I N Batch: Prep QASS/NGR? Y I N
Prep SOP: PAI700° Rev: 10 Prep Analyst: Derek B. CaduffoﬂL Cockiail:
Prep SOP: NONE Prep Date: 4/22/2009 Cockait Pipet:
Matrix Class: liquid Prep Dept: RS Aliquot Pipet:
Samp | Prep LablD QcC | Dish | InitAlg | FinAlg Prep Basis | Analysis Vol{ml} Standards Prep Notes
Num | Hum Typej No.
sample | sample |
1 1 on{e022-1  SMP 1 1 As Recelved 51 B UL WITROMETHANE ADDED
P 0915022-2  SMP 1 1 As Recefved 51 - 15
3 1 0916022-3  SMP 1 1 As Received 51 30
4 1 0816022-4 SMp 1 1 A3 Received 51 a5
5 1 0918022-5  SMP 1 1 As Recslved 51 80
[ 1 0916022-5  SMP 1 1 As Recelvad 51 75
7 1 ' 0916022-7 SMP 1 1 As Recelved 81 0
8 1 0916G22-8  SMP 1 1 As Recaivad 81 - 105
[ 1 0916022-9  SMP 1 1 As Recelvad BT 120
10 1 0918022-10 SMP 1 1 Ag Hecelved 81 135
11 1 0315022441 SMP F] 1 As Recelved $1 150
12 1 031602242 SMP 1 4 As Recelved 51 185
12 1 3HOU0422.2B01 MB 1 i As Recelvad [}
14 1 3H930422.2502 MB 1 1 As Recelved 18
15 1 3H090422-2B03 MB 1 1 As Regeived 30
16 1 3Hoso423-2B04 MB F] 1 As Raceived 485
17 1 3HODOdZ2-2B05 MB 1 1 As Recelvad &0
18 1 3H0904222B06 ME 1 3 As Recelved 76
19 1 3H090422-2807 MB 1 1 As Recatvad 30
20 1 3H090422-7B08 M8 ] 1 As Recelved 105
21 1 3H090422-280% W8 4 1 As Recelved 120
22 1 3Ho90422-2810 MB ] 1 As Recelved 136
23 1  3F0DD422-2B1i NB 1 1 As Recelved 160
24 1 3HOB0422-2B12 MB i 1 As Roceived 185
&
g
Page 10f2 - H3 Bench Sheet ALS Paragon Supersedes: A/ﬂ‘
Date Printed: 4/22/2009 11:44

LIMS Version: 6.255A




ALS Paragon

Radiochemistry Prep Worksheet

Prep Batch Not Validated!!! ., .cos,

Review Date;

Prep Procedure: H3
Non-Roufine Pre-Treatment? Y / N Batch: Re-Prep? Y I N Batch: Prep QASS/NCR? Y I N
Prep $0P: PAI 700 Rev: 10 Prep Analyst: Derek B, Caduff M Balance: Gocktail:
Prap SOP: NONE Prep Date: 4/22/2009 Balance: Cockdail Pipst:
Matrlx Class: llquld Prep Dept: RS Aliquot Pipet:
Samp | Prep LabiD QC | bish | InitAlg | Fin Alg frep Basis | Analysls Voi{ml) Standards Prap Notes
Num | Nuin Type| Mo, . .
sample | sample
Comments e gnp o e m e e . - e i et - e e et e B}
ustiTiotk G )~JFee]
vate: 4R

J4C

Spiked By:

Witnessed By:

K‘I . Dale; V/&"/ff '

fiHoR HSERRHS

St

Prep Conc

Prep Dete Aliguot Unils  PipetiD

Soln# _Nuclide SolniD Unils
51 H-3 699.3020,95 88,180.122 DPM/mI 04122/08 0.1 ml RS-008
Exp
Y/1/io
w .
ALS Paragon Supersedes: A

H3 Bench Sheet
4/22/2009 11:44

Page 2 of 2
Date Printed:

LIMS Version: 8,265
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Radiochemistry Prep Worksheet

ALS Paragon

Prep Procedure: M3 Prep Batch Not Validated!!!

o Reviewed By: Review Date:
Non-Rouiine Pre-Treatment? Y / N Bateh: Re-Prep? Y I N Batch: Prep QGASS/NCR? ¥ { N
Prep SOP: PAI 700 Rev: 10 Prep Analyst: Derek B. Cadufﬁ’ﬁ( Balance: Caocktail: UG LLT
Prep SOP: NONE Prep Date: 4/22/2009 Batance: Cocktail Pipet: T-002
Wattix Class: ligguid Prep Dept: RS Aliquot Pipet: RS-015
Samp | Prep LablD QC | Dish | Init Alg I?In Alg Prep Basis Analysis Vol.[ml) Standards Prep Notes
Num | Numn Type -
sample | sample
1 1 D516023-1  SMP 1 1 As Recalved 51
7 1 03160232  SMP 1 1 As fecelved s1
3 1 091G0233  SMP 1 1 As Recejved 5
4 1  3HE90422-1B01 MB 4 1 As Raceijved
8 1 340190422-1B02 MB 1 1 As Recelvad
] 1 3H090422-31B03 LCSD 1 1 As Received
Comments ) ep et e e e+ e e e S _ -. .
peiltiove & 7—-0@2}%}[’ : e : : -
Spiked By: Derek B. Cadull ﬂﬁ(. Date: P} ikl

Witnessed By: /dﬂa Date: ‘#ftaﬂéz

W
Soin#  Nuclide - SolnlD PrepCong  Urits _ Prep Dale Allquot Units _PipetiD
81 H-3 648.3610,06  2,827.459 DPMiml 04/22/02 01 ml  RS-008 {
el
43
u -
P 1 . i AU
age 1 of 1 H3 Bench Sheet ALS Paragon Supersedes:
Date Printed: 4/22/2009 11:47

LIM3 Verslon: B.255A



*&m‘em@e{ Mo, %‘?O

proJscT 4725 Y Ssntined Fom Gga‘_'.;m_ %
IV;G’ re *cr '&/a"/‘té:ﬂ? : Mf@ﬁ /?_zg@__z//f z ;-:f ’7(:2"’-. : l J
j‘ qﬁ 2[:/’ ] r / 4?’ L I : .
| S O LS N W
ﬂ'ﬁ’ 'Ihf’ ,_'f'fge ég’é{ﬂa oa?dr/‘ Py :4/# ‘
[lss! o c‘ﬂw/ ; kony bt f/é;{ éé?‘f)’/‘?‘g. TREEEE
oy L flop %7 /ew/ JE sy ot TNy
1 ; j , ;;-,, @f?izm L |
AEEEEENEEE P P
I@nster |5 7§'>caé:’/ NN ENRN
Hess ot | enples Avhiet withedt ot 2| (77054 | /2
ksl ST | LA | aby/ ﬁ’ﬁ_xga{ g oo, 5% |\
%E% }}’E’J}' c:‘f D‘é W{:r/":- jf b?ig
I A/l wii | O balfert, | .
M- of m B ol e hogt | [l T7.0075% 1%
hss, oF b LT b U ol | 17 3 T\
Mo Lnads o ;ﬁ%@m ALY sditor / foc, A I7L
[
4 ) Float GWAo ol bfont i
. V’. " ol L ’ ?grf%' N
SV RSN OB BER = AN R AN
1 iz 7ol O )fa‘ﬁ [, ol 4P
[ ' W 47
: ; AE% oot ®, 5 Raliieh4 /
: m-é-fagf foy &7 fl))/a’: P a
{ l P ! | T
o Stnd ID: 698,3020.95 r%?lf,',’/ggl | oo
——+ '
Description: H-3 g
Expirafion: 2/125/2008 . Reyerification Log ?
Activlly: 160381.04 dpm/ml. Analysls Dafe *  inltials  Expiration Date r
A : C1 q o
,_;@LDUncsﬁamfy: 115453 dpm/mL Ll :rJE m.na Ml
Ref, Date:  9/3/1938 . HizloB-:
Ref Time: NiA - i
Frep Date:  2/7/2008- Prep by: DC !
Matirlx/Comp. D) WATER : T
. Halff.ffe(y)' 1.23E+01 -
S R SIS S ?. L MFQ‘)DB HEE SRS ot
: E i ; [ r [ _.ont’nuad on Paga

QM%

rD/?@‘f{ W/Jf—\—- ?—13@8

Slgned -

Data

=ignad

Bate




71

seoseer_ (299 2 ).3 )_%

=1

Notebeook NB.M__

* Continued Frart Page -

j:' s "\.‘(”4“ T

:,d(;Lw,f (J[ [ sl off - zfinx ol
. -ql B

LY Bedbrinike | el gy g

y Fo 1t fD { %‘LU/
%5‘5 ol ey L/ clT <s r‘ocmtwm Q’ A {57, 52500 & Bipl B R
et ot fosk b joolet] dETDI [wdedlr| 1253 A

50| o0 dgpiledt ahepbole |belbrs. “braheti | 5p. safg
;33 ’5'& "".f‘tiﬂ\d m»L;p ml._. (‘:ﬁ-‘;&?’ “}/Eﬂtsrﬁ;/ . éfa- SLE 3L
Mol shogs | o R B Y 28151

o
i
Y
¢
"
j\

28 C;ﬂ; ¥ ’\a%ﬂiwl\tu{m

38834
BPAERETNE) JNT PREANN
Me_/f' 14 AP foall 289713
T ¥ign
@)1M[%%&{thgn |
; ] - S LA 2 L,
[l 4T 1K P /e V[ 1517, Y {078 200[Hs Y g B
¢ iﬁf(ﬁ“sfﬂ {\. 7 C)""T/d:(; B?gg,’\{r’} ?5.)5“[,!;
Faysai

1
-
—_

. %@‘
0.5, Depattmant of Commorse

Mational Instituta of Standards
2t Technolagy

B

. SRM qs27F

Hydrogen-a,
<&MBg In distithed water

CAUTION ‘ ‘ﬁ

RADISACTIVE:

Continued on Page

Ll

v

d na;lersft;ndBV . .
Té\é/a:s A m— 2|z

Slgned Date

Sigred N Date

R L ]

100



——

. ot

A t;a Rattonal Institute of Stanbards & Technalogy
= Cettifisate #4570 S50

_S,",—
Standard Reference Material 4927F
Hydrogen-3 Radioactivity Standard

This Standard Referencs Material (SEM) consisis of radioective hydrogen-3, as water, in 5 ml, of distilled
water. ‘The soletion is contained in a fame-gealed NIST borosilicate-glass amponls, 'I'hc SRM is intended
for the calibration of beta-particle connting instruments and for the momitoring of rediochemical procedares,

" Radiclogical Hazard
The SRV ampoule contains hyﬁ:ogensm a total activity of approximately 3.2 MBq. Sydrogen-3 decays
by beta-partcld.emssion.  Nane of the beta parhc!&c escape from the SRM ampouls. During the decay
process 0O photons are emitted. Apprmumtc moshielded dose Tates at severe] distruoas (a3 of tho referencs

#ime) are given i mofe [a]*, There is no dsteoteble externsl radiafion, The SRM showld be used only by
pemoyls gualified to hendls radioactive material, .

Chemical Hazard

The SRM emponls comtaing only distiled waisr, ‘Thers i no chemios] hazerd, I£ the smponlc is to be opsned
to transfer the solufion, the recomumended procedure Is given om paga 2 -

Storsge end Handling

The SEM. dhonld be stored and nsed at a temperatrrs between 5 and €5 °C. The solution Im an mopened
ampouis shotld r:mﬁam de) (3 a.nd homogeneous untl at least Soptember 2008, )

The ampouls (or =y suhscquent container) should alweys be cleatly marked 53 containing radicactive
material. IF the ampoule i transported it should be packed, meeked, lebeled, and shipped in accotdance with

the applicable national, international, and camier xegulations. ‘Ehe solution @ ‘thc ampoule s & de.ugeu:cus

good (hazerdons material) becanse of the racioactivity.
] Prepamﬁnn
Thiy Stendard Reference WMaterial was prepared in the Physics Laboratory, Ionizing Radiaton, Division,

Radioactivity Gzong, LR Karam, Group Leader. The overall techmical divection end physical measmrements .

leading to certification were provided by LI, Lncas and MP. Unterweger of the Radioactivity Group.

The support aspests involved in the preparation, cortification, and Jssuznes of fhis SRM wers caordmatcd
throngh the Standard Reference Materials Program by J.W.L, Thomes,

Bert M. Cnu:say, Clhdef
Icmizmg Radiation Division

Gaithersburg, Maryland 20899 Nancy M. Trahey, Chief
June 1992 Btundard Reference beterinls Program
Elf-life and text revised October 2000

*Notes and refertnces ars anpages 5 aud 6

SR, 4927F, page 1 of 6
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Recommended Procedure for Opentng the SRM Ampoule

1) TEthe SRM sofution is to ba ditted, It # rechnimented that the diluting solutm haves composzuon
comparable to that of the SRM solution.

2) Wear eye proteciion, gloves, und protective dothing and work over & traywith absorbent paperin rt.

Wark in & fimme hood,

3)  Shake the empoule to wet ali of the inside sarface of the ampoude, Retus the empotle to the
npright position,

4 Chsckfnata!lofthehqmdhas dratued ont of the nedk of the ampowe If necessaxy, gsnﬁytap the
nedk to speed the process, .

§) - Hlding the amponie upright, score the nesrowest part of the neckwith 2 sexfbe or damond pencik,

§)  Lightly‘wet the scored Hue, This rednces fhe c:rack prppagatlon veloclfy and mekes for 4 dleauer
break,
i) Hold the asmpoule npright with e pauartowel, o oiper, ara suppu:t jig. Position the scored lme awuy

from your slop & paper towel or wipar to avoid contamination, snap off the top of the ampoods by
pressing the navrowest past of the netk awa:ytumyuu whﬂe puliing the fip of the ampouls towards

yom,
' §) . Trangier the snluﬁon from the ampoul® psing 2 pymmatsr or = pipet with dispenser hmdla.
. NEVER PIFETIE BY MDU'IH. .
5y  Seal ady umsed SRM auhﬁunm a flams ssalad glezs mmpoule, ¥ possitle, to minimize. the
evapartion 1oss.
See also reference [41%

SR 4927F, page 2 of & -

7 . L -
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) *Notes e refereaces are oo pages 5 md 6,
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PROPERTIBS OF SRM 4927F

v
——— s e s ae

T et ——— e o

.- Certitied velnes
Solwiion denstly (0.558 0.002) grmL™2 at 200 °C []*
Radignuclide Hydrogend '
Reference time 1200 BET, 5 September 1998
WMassie activity of the solution [cf @47 BBgag™?
Relative ezpanded tmesrtainty (B=2) .| 0.72% [d] [€]
Tneertified vaines
Physical Properties:
Soures description Liquit in flzme-sealed NIST borosiicate-glass ampoule
Ampouls specifications « | Body owside diameter {165 £0.5) Tom
’ “Yrall Thickness (0,60 = 0.04) mm
- Barinm content |, Legs than 25%
Lead-oxide content -Less then 0,02%
‘ Other heavy elaments " Trace quantities
Soletion mess Appratmeately 50 g ' ’
Chersical Propertios: ' _
Sohition ‘camposition. - .Chemical | Comcemkation | Mass Frection
. - Formmla (malsL), (eg)
e "853 100
HEO - 6% 107" 1x10%
Radiclogieal Properies: ’
Redionnelidic mpuzities Mone detectad [i]
Helf Fves used Hydrogen-3: (4500 £ 8) @ [¢]
' Calibration method znd measuring | 4B gas counting of SRM 49278 ustog the NIST lenpfa-" -
ingtrmnent(s) - : compensated intsmal gas proportona] comters and
Interpomparison of SRMs 4927R/4927F nsing tyvo 488 Hquid-
seimtiletion coumting systers [h)

SRV AS27F, page 5 ot 6

- "otes 2nd refmrrnces ate on pages 5 and 6,
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EVALUATION QF THE UNCERTAINTY OF THE MASSIC ACTIVITY [d]*

[N T T ——

Retative Bapanded Ugcortzinty of fhe Cuiput Quanti, U, (%)

Input Quantity - Mathod Used To Bveluate u(s), | Relative Relative Relative
the gource of tmeertelnty | the standard uncerteinty ofx Uncertairity | Sepsittvity | Uncertainty
(A} denotss evalnation by Of Imput FPactor, Of Ontymi
(and individual stetistical methods . Quaatity, |5t - Querity,
wmeertainty components (B) demotes evaluation by uei, =) LA
where appropriate) other methods (%) I il @) &
assic connt rate of Standard deviation of the mean . 0.8 1.0 018
SRM 45278, carrected | for 23 sets of gas conliting
for backerommd and medsmements (A)
decay [b] i
@ram-mole Estinaied (B) 020 i0 0.20
measmements
Live-time [pl Estimated (B) 010 10 010
Ttrapolation of Estimated (B} 020 1.0 020
count-rate-vermus-Enerey .
1o Zero energy ' ) .
HalfEfo of 34 | Standarduneertainty 018 0.009 ooz -
of the halfBife (&) {m] - o] . . .
Tiguid-scintiflztion Standard deviation of the memn | - 0.0 10 0.5
imteroomparison of SRM | for 7 ssts of Hquid-scintillation
1| 49277 and SRM 4927E- | measurements(A) .
 Rediopuclidic mmpmdties | Timit of detection (B) [a] 100, 0.0005 0.05
Relatiye Combinsd Standard Uncertaiaty of the Output Quantity, 4(), (%) 03%
Coverage Factor, X2
0.72

SRM 4927F, page 4 of 6

¥fates and references e on pages 5 20d 6

O
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- is to say, the ‘mcertuinly of the wnceriainty”

NOTES

The Sievert i5 the SI unit for dose equivalent See reference [1j, Uneg pSvis egual to 0.1 mrem.
Distanee from Ampoule (caz): i i 7100 .
Approximate Doss Rats (pSvk): <010t detectable)

The steted uncertainty is two times the sta:adardﬁncarta.ﬁ:ty

Massic activity i the preforred name forﬂze quantity activity divided by the total mass of the sampis,
See referencs 1],

‘The reported value, 7, of massic activity (zotivity per wmit mese) af the reference:time was not
‘mensiwed directly bt wes derived from meastrements and caleniziions of ofher quagtities, This can
be expressed as y = oy, - %) whorefis a ma'thema.&calfunctmn derived from the gssnmed
model of the weastrernent process. .

The valve, 77, used for each input guauiﬂyrlzzs & sienfard ymeartaindy, z2(x), that generates 2
comesponding mmesrtalmty In y; wly) = [2nfdn] -ule), caIlnd z cumyonenf: of combined standard
udegriainty of y.

The combined standerd meertabuly ofy, z,(0), is the posrtme square root of the snm of the syueres
of the components ¢f combined siandard meartainty,

The combined standerd wmcertainty & zmiltiplied by & coverage factor of & = 2 4o Cbtain U, the
expanded mredrtaluty of y,

Sincs it cep be sssummed thet the posgible astiEmtsd veluss of the massic aciivity are apprommate!y
vonzally disteibuted with approximate staxdard deviation (), ths unknown vakue of the massio
activity is belisved to lie In the intervaly & U with = level of comiidencs of approximatsly 95 pereezt,

Far further iformstion on the expression of wmcertainties, ses zeferences [2] end [3].

The value of each stendard uncerteinty component, end hence the velue of The expanded unesrtainty
irself, is 2 best estimate based upon all avaableinformetion, but is only approximetely known, Thet
35 large and not well nown' This is frue.for

Tneertainties evalpated by statistical methods '(t: .5 The relative standard deviation of the standsrd
deviztion of the mean for the massc response is approximaiely 505%) and fur unesrieinties evaluated
byothcrmcthods (whick could easly be cver estimated or nnder estimated by substantial emomats).
“The unkiown value of the expanded uncertainty is belaved to e {n the mtsmal Uiz o 2U (i.e., within
2 Jeotar of 2 of the estimated value).

The estinated Foit of detection for radionudfidic impuritias is 300 By
The stated uncertainty ig the stamderd uncerteinty, See refvrence [5]

Eaxtepsive gas:cmmnng messurementswers made on the SR 4§ZTB solution du:mg 1558 and 1999,
The SRM 4527F sclution was mtcrcompﬁmdmth the SRM 492.73 solution nsing Hewid-scintilietion
comtng, .

Relative sta.ud.a:q 'meé.rtainty of the inpn: quaztity ;.

SRM 4927F, page 5 of §

[T
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SRN 497F, page § af b

The relative change in the owiput quantrtyy divided by the relative change i the input g
If |Bple) «Goly) = 10, then 2.3% changs I, results fna 19 change iny. H |8/aq| «Gf) = 005
then a 1% change inx resnls In ¢ 0.05% cheoge in . :

Relafive compunant of comtbined standard uscertainty of cubpat quantityy, romded to two significant
figeves or Jess, The relstive component of combined standard uncérizinty ofy & given by ()l =
{0/ uGu)ly = (Gnlim] »Gib) * 1l The mumerical vatoes of usby, |/Es| - (o), 2nd n,)f,
all dimension]ess quantrhes, are Heted fn columns 3, 4, and 5, respectively. Thus, the valne in eohamn
5 is equal to fhe valpe in cohmmm 4muluphed‘uy the velue in colm 5. The Input guantities aze
mdepeadent; ox very neady 50, Hence tke covananues are 20 or neglipihle,

The relaiive standerd ugrertainty of A-1 is determined by the relafive standard mocertainty of A (:'.c_,
of the half fife), The relefive shandard woertainty of Iy negligible.

{avien]~Gu) = {ave]

" The Tiv® time is Aetzyminsd by counting the pulses from a gated crystal-controlled oscllatar,

The standard wocettainty for each mndstected bopmity that might reasonably be expectad to be
present i estimated to be equal to the estimated Iimit of detection for that Impnrity, L& uin)éy =
100%.  |8vfex|-(ey) = {(response per Bg of impurity)/(respouse per Bg of E-8)-{(Bq of
jmpxmty){(Bq of E:3Y}. Thus wily)y is the relative change iny i the impurity were present with a
massis aptivity equal to the estimaied lmit of detection,

REFERENCES
International Organization for Standardization (I80), ISO Standards Hmdbook: - Quantities and Units,

1693, Ayeilebie from the American National Standards Institate, 11 ‘West 42nd Street, New York,
NY 10046, U.S.A 1-212-642-4900.

Trtemational Organization for Steriderdization (ISO), Guide to the Expression of Unceriaimy in
Measurement, 1993, Availabls from the Americen National Standards Instimte, 11 West 4208 Street,
New York, WY 10086, U.S:A. 1-212-642-4900, (Listed mader ISO misesllaneons publications es "ISO
Guide to fhe E:presaan 9933

B. N, Taylor znd C, B Kuyatk, GuzddzmﬁrEVaImf&zgmd.E:gnmgrh& Unceriaimy of NIST
Measurement Results, MIST Techuice]l Note 1297, 1994, Available from the Superimtendent of
Pocmmemnts, TES, Guvemnnﬂ?rnﬂmg Office, Washington, DC 20407, U.8.A.

National Comci tm Radiatior Protection aod Messnrements Report Mo, 58, A Hmdbook of
Radipactivity Measurements Procedures, Steond Bdition, 1985, Aveilable from the Nationat Couned
cn Radigtion Protection and Meastrements, 7510 Wootmont Aveme, Bethesda, MD 20814 U.S.A.

.1, Lucas and M.P, Unterwegsr, Conprehensive Review and Critical Busluation of she Half-Life of
ritium, J. Res. Mail Tnst. Stand, Technol. 105, 543-549 (2000).
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Standard Reference M’afe‘;j_-lal 4O 75 i
' “HydfopEn-3-Redifactvity Standey, > usn

g oo o v z a1 L, . £ st P marpyr & apte _ dm

i Shadtiord Reference Matesiel (SR Sorbists ot BtioadiMHrogens, s wall s &5 dintilled
vater. The solution is contained in & Jiame-sealed NIST boroslHcate-glass ampoule. i S8

o fag,celffpgion of befpprrtico gopting iargments end for the moniioring of radiochemicel procedimss.

- ..',,' e bt
Raiclogical H: i R P ]

3 .- " Er e . e, .
The SAM ampoue comtains Bydrozon3 with a thtal activity of apfrashibily 52 MBS Byisbimnd decays
by, betgpariicle emission, Noze of the betg paxticles escape front the SRM amponle. During -the.decay
DIOCESS IO brs are emitted. Approsimate pnshislded dpss Fates at several Gitiness (45 of the referents
“Hme) are given fu note [2]*, Thers is oo deteciable external radfation. The SRM should be used only by

pezsops qualified tpduadipredioactive aterial. oo R R FE . T
NLA-NRL LN SR 9 3 A.Lamnaé;fégaq,m oF dr fewp ey & RRE . mm&
F oA @S, W oemb o .- vt IR " By o Foer .fm..mr

ﬁsSRMampouleqomiusmlydisﬁHedm Thcrqis:gbdmnﬁaalhmd. Jf the smpaoule is to be opened
todzapsfer ths‘gggm%ﬂa rammme:‘;dedpp;ggﬁ_ﬂmc Egvemogpaged. s
i s '
Storage and Handling R
The SR should be storett ehd used § & ihperitive etweaty5'and 65 °C. 'The soltith ki*8n nmopencd
grmponle should Temain stable snd homogensous niil at lsast Ssptember 2008, L
. y

The ampéwuie (or auy subsequent contaner) shonld always be dlearly marked ps cantaifing'Fediceotive
pnterial, I the smpoule is transported it skonid be packed, marked, Ixbeled, and shipped in accordance with
the appHeatle national, internationel, and carrier zegulations, The-sohation in fire ampoule is a dangerons
good (barardous material) becanse of the radipactivify. .

Preparation

' This Standard Reference Materisl was prepared in the Physics Laboratery, Tonizing Radiation Division,

Redivacfivity Group, LR. Karam, (Group Leader. The overall tecimical direction and physical measorements
leading to certifivation were provided by LL. Lucas and MP. Unterseger of the Radioactivity Group,

The support zspects fnvelred in the prepavation, certification, and isynance of this FRM were coordinsted
throngh the Standard Reference Materials Program by I.W.L. Thomas.

- Bert M, Coursey, Chisf

) ) ' - Yonizhig Raciation Dividon
Geithersburg, Metylend 20895 - ' Neocy M. Trahey, Chief
Jume 1999 Stendard Referance Materials Program

Falf-life and text revised October 2000

SRM 49275, pege 1 o6, _ : . ™Motes aud references ars on peges 5 nd 6,

SRM is Tatended
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Recommended Pmcedure'for Openi:ug the SRMAmpnu]e
If the SRM solution is to be diluted, 3 :muummun:iud that'ﬂ;oﬁilutmg solution Iave & pampuslhon

1
comparzble to ﬂ:a.t of the SR.'MZ sol'uhun.
2)  Wear eye pratection, quves, and p:oteqtme clothing ; .a.nd.wu:k nvea: & t:ayw:ﬂ: absarbent paperin it.
“Work in & fimme hood.
3) . Shake the ampoule-to wet aI] of the, inside smxface of the ampon!a. Retorn the’ ampmla to the
upnghtpps.rtmﬂ. o ' St . .
4 Chedk that all of t‘hehqmd.has drained utﬁ;of the néck v the alfponle. Ifnecassa:y, genﬂy:tap—ﬁ:e'
. neck o cpeed the process, .
5)  Holdingthe ampoule mpright, score thenzerowest pa::t.otf.iha neckwith 2 seibe or dinoed penedl.,
; = : . S
6)  Lightly wet tho scoréd Jme "This :qﬂuces ths craxﬁ{p"ropagaﬁun velotiy and m)al::s for a*"«.ﬁ&ﬁer
7 Eold ﬁze avponle ppright with apapartawrl awiper, or % suppnrt sip. Posttion'the smred tne away
from you. Using a papertowel or mpsrto avojd conteminailon, snap off the top of fhe-ampoule by
pressing the narrowest part of the neck’; awayammyou wiidle pullmg the Hip ofthe smpoule tcwards
you > ; o
8)  Transfer the sclution from the ampouic ﬁsing 2 pyenometer or 2 pipet with dispenser handle.
NEVERFIFETTE BY MOUIE. |
)  Seel ny wonsed SRM solution i ina ﬂama-serﬂcd glass ampoule, if possible, 1o minimize the
‘evaporation loss. e - e
Ses wlig referspce [4]%, . - Lo . . Co
s " i : : . ' e .
- 1ot
Ly e - e ot T
i
v i PR | a4
e . x
o i
e [
15
SIS, pugp 2CE6 ‘ : “*Notes aud Teferances’sd on paged’s and 6.

i
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compensated interm gas proportional countexs and
infercomparison of SRMs 4927RM4027F using two-4n8 Huid-

scintillation eonniing sysiems “[h]

SRM 45275, page 3 086

*Notes and refexences.are on pages 5 and 6.
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EVALUATION OF THE UNCERTAINTY OF TEEMASSICACTIVITY [dJ*

_Input Quentityx, | Method Used To Brelnatenfs), | _Relstiv Relative Relative
e souxce of umeertsinty,,  ‘the standexd umcertainty of%, Unosttdtity Sensitiyity | ‘Uncertainty"
. (&) denotsy evelmationby © | "OfInpnt | Factar, | Of Output
(and individnal stetistical methodg,, Quetty, | Tawes)- | Q tity,
imeartainty consponents {B)-dznofes evalnztion by u(z, Ghd uy, .
% where appropoate) +~yither mefhods (%) [ o (%) K
MassiccomgtTate of | Standard deviation of the niean 048 |, 1B . | 0g%. |
SR 49278, compeeted ™ { for 23 sefs of gas comnting B R D .
for packgrommd and  _f measurements (A) " v £
decay [H] . 1
Gram-mols Estmated (B) 0.20 i.0 oon
asnrem...nis :

1 Livetime [l Eptmated (B) 0.1 10 a1,
Batopolaian of .. | Psfimeted (B), | . 020 1 "1e | o2
count-rate-VeISES-Cnergy LR — s ’

0 zero cOPTEY 1.
FAlE Bfe of -3 | Standard uncertzinty ‘ 0.8 coos | o0

. o | of she half B (4) ] )
Liquid-scintiflation Stindmd devislion of thesipen | 006 | 40 905
intercomparizon of SRM | for 7eets of qumd-scmﬁﬂn‘hnn :
49277 aud SRM~92TE | meesurements-{A) - S : -
Refiomcidic mpuifies —|-Liit of detestion ®) [d1 100, 0.0005 | & 005
Relative Combined Stands:d’ﬁumty of the cutguc Quantiy, (7}, %) 035~

! Covc:agc Factor, & N, x2
B.e]ahvcEx;:mﬂedUmemmly of the D:rrp_nt Quanmy Uy, (%) 0.72 - o]
S -é;f..-' N :

. <
] IF... E
SEM 4927E page 4 of & #)otes and ofaramces ks Ga pagecS end .
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The relative change in the owiput quendiyy divided by the relstivs change in the input quantity,

E [ay/ax,[ (zh) = 1.0, then a 1% change inx, Tesults in a'1% change iny, I }ay/a:,{ (rdy), = D.CF,
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LS6000 H-3 Swipes Background Determination

Interim control limits are established from the initial calibration for the geometry of interest. Limits are +/- 3 standard deviations
from the initial unguenched calibration blank data. Once enough historical data is acquired, new historical limits are set as follows:

Control limits for reagent blanks are established from 30 individual historical data points (10 batches). Limits are +/- 3 standard deviations
from 30 individual historical data points. Individual reagent blanks and the average of reagent blanks from each batch are in control if the

Count Rate (CPM) is within the established control limits.

CURRENTLY UNDER INTERIM LIMITS!

Updated 10/28/09 mh

Individual Reagent Blanks

Average of Reagent Blanks

Count { Count
COUNT Duration; Rate
DATE # Sample ID {m) (CPM) | Total Cts.| Mean LCL UCL Pass ? LCL. ucL Pass 7
10/27/2009[ 1 3H090422-3CB1 180 7.16 1288.8 3.49 §.24 PASS
10/27/2009| 2 3H090422-3CB2 180 7.38 1328.4 . 3.49 8.24 PASS
10/28/2009] 3 3H090422-3CB3 180 7.07 1272.6 7.20 3.49 8.24 PASS 3.49 8.24 PASS

RANSTILSCILSE000\CB'S_BKGD_WIN2_CKS\RB_H3_Swipes_QCurve xls
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H-3 Swipes "Window 2" Control Limits (LS 6000)

The background count rate is determined from the average of the reagent bianks for the batch,

Window 2 control limits are established using the average count rate from the three reagent blanks
associated with each prep batch +/- 3X the estimated poisson uncertainty.

Updated 10/29/08 mh

COUNT Count Average count Count Batch Average Lower Upper
DATE # Sample ID_ [Duration {min.){ Duration {min.)] Rate (CPM) | Reagent Blank | Control Limit | Control Limit

10/27/2009 | 1 | 3HO90422-3CB1 180 29.98

10/27/2009 | 2 | 3H0S0422-3CB2 180 28.89

10/28/2009 | 3 | 3HO90422-3CB3 180 180 -~ 30.01 29.63 28.41 30.84

RAINSTI.SC\LSB000\CB'S_BKGD_WIN2_CKS\RB_H3_Swipes_QCurve.xis
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"DA]LY INSTRUMENT PERFORMANCE CHECKS - LS6000 (LL OFF, LUMEX OFF)

Daily IPCs consist of the following standards;
Efficiency Check -
Beckman Tritium Standard

Beckman C-14 Standard

Lot HNZ(202 Lot CNZ3112
101500.00 dpm 98500.0 dpm
2/17/2005 REF 2/17/2005 REF
2/1712010 EXP 2/17/2010 EXP
INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/08/09. mbe
Historical Control Limits as of 06/12/09 MH
Decay Corrected Tritium Carbon-14
TCL 70748.54 80439.21
Mean Value 67379.56 76608.77
LCL 64010.58 7277833
Decay Corrected
@ Date H-3 CPM E-CPM PASS? C-14 CPM PASS?
122 10/26/2009 51452.50 67035.95 OK 76650.2 OK
123 10/27/2009 51352.20 66915.61 OK 76616.2 OK
124 10/28/2009 51270.40 66819.35 OK 76543.7 OK

RAINSTALSCILSG000\DAILY QC\LSQAB000 (DAY QC:LL OFF, LUMEX OFF)
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DAILY CHECK LL ON *T¢c SOURGE- LS6000

Tc standard SPIKE
8§36.3020.70 KNOWN ACTIVITY
7/25/2008 REF 58000.38 dpm/g
7125f2009 EXP 58000.38 dpm
INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/48/09. mbc
Historical Control Limits 6/12/2009
blank Blank Quench # spike
UCL 21.36 52.5 11454.01
Mean Value 17.11 50.0 10187.61
LCL 12.85 47.5 8921.21
[Obs#| Date | BlankC.R. | Pass? [Quench#| Pass [ Spiked C.R.| Pass? |
122 10/26/2009 16.9 OK 49 OK 10005 OK
123 10/27/2009 18.9 QK 484 OK 10076 OK
124  10/28/2009 16.2 0K 50.2 QK 10045.7 CK

RAINSTALSCILS6000\DAILY QCALSQAB000 (Tc-99 Day QC: LL ON, LUMEX OFF)



Liquid Scintillation Counter

Quality Control Data

Daily Instrument Performance Checks

119



DATLY INSTRUMENT PERFORMANCE CHECKS - L§6800 (LL: OFF, LUMEX OFF)

Daily IPCs consist of the following standards;

Efficiency Check -

Beckman Tritium Standard Beckman C-14 Standard

Lot HNZ0202 Lot CNZ3112
101900.00 dpm 98500.0 dpm
2/17/2003 REF 2/17/2005 REF
2/17/2010 EXP 2/17/2010 EXP

INSTRUMENT RE-CALTBRATED FOR ALL TESTS STARTING 04/08/09.- mbe

Historical Control Limits as of 06/12/09 MH

Decay Corrected Tritivm . Carbon-14

UCL 70748.54 80439.21

Mean Value 67379.56 76608.77

LCL 64010.58 72778.33

Decay Corrected

Obs Date H-3 CPM I-CPM PASS? C-14 CPM _PASS? I
144  11/26/2009 51210.50 67041.06 OK. 76733.9 OK.
145 11/29/2009 51005.3¢ 66803.39 OK 76446.6 OK
146 12/1/2009 5120520 67085.94 oK 76478.7 QK
147 1222009 5114430 67016.51 'OK 76475.6 oK

RAINSTALSC\LSB000\DAILY QC\LSQAB000 (DAY QC:LL OFF, LUMEX OFF)
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DAILY CHECK LL ON **Tc SOURCE- LS6000

Tc standard SPIKE
836.3020.70 KNOWN ACTIVITY
712512008 REF 58000.38 dpm/g
7125/2009 EXP 58000.38 dpm
INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/08/09. mhe
Historical Control Limits 6/12/2009
blank Blank (uench # spike
UcCl. 21.36 52.5 11454.01
Mean Value 17.11 50.0 10187.61
iCL 12.85 47.5 8921.21
[Obs#] Date | Blank CR. [ Pass? |Quench#] Pass | Spiked CR.| Pass? |
144  11/26/2009 14.6 oK 50.3 OK 10189.8 oK
145  11/29/2009 18.2 OK 51 OK 10612 oK
146  12/1/2009 19.2 OK 51.2 OK 10647.8 OK
147 121272009 15.7 QK 51.2 OK 10554.1 OK

RAINSTALSCILSB000\DAILY QC\LSQAB000 (Te-99 Day QC: LL ON, LUMEX OFF)



