ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division

December 15, 2009

Mr. Mike Barsa

Cabrera Services, Inc.

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

Re: ALS Workorder: 09-11-227
Project Name: Forest Glen Rad Scoping Survey
Project Number: 08-3800.04

Dear Mr. Barsa:

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

Tritium pages 1-129
The results for this analysis are contained in the enclosed reports.
Thank you for your confidence in ALS Laboratory Group. Should you have any questions, please call.

Sincerely,

ALS Laboratory Gfoup
Lance Steere
Senior Project Manager

LRS/eh
Enclosure (s); Report

ALS USA, Corp
Part of the ALS Laboratory Graup
225 Commerce Drive Fi. Collins, Colorado 80524
Phone (970) 490-1511 Fax (970) 490-1522 www.alsenviro.com
A Camphell Brothers Limifed Company




ALS Laboratory Group -- FC

Sample Number(s) Cross-Reference Table

Paragon OrderNum; 0911227
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 Coilected | Collected
SU02-37 02112271 WIPE 17-Nov-09 9:30
Su02-37-DUP 0911227-2 WIPE 17-Nov-09 9:35
SU02-38 0911227-3 WIPE 17-Nov-09 9:40
SU02-38-DUP 0911227-4 WIPE 17-Nov-09 9:45
SU02-39 0911227-5 WIPE 17-Nov-09 9:50
5U02-40 09112276 WIPE 17-Nov-09 9:55
SU02-41 0911227-7 WIPE 17-Nov-09 10:00
SUQ02-42 0911227-8 WIPE 17-Nov-09 10:05
500243 0911227-9 WIPE 17-Nov-09 10:10
SU02-44 0911227-10 WIPE 17-Nov-08 10:15
SU02-45 0911227-11 WIPE 17-Nov-09 10:20
SU02-46-DUP 0911227-12 WIPE 17-Nov-09 10:25
SU02-47 091122713 WIPE 17-Nov-09 10:30
SU02-48 0911227-14 WIPE 17-Nov-09 10:35
5U02-49 0911227-15 WIPE 17-Nov-08 10:40
SU02-50 0911227-16 WIPE 17-Nov-09 10:45
SU02-51 0911227-17 WIPE 17-Nov-09 10:50
SuU02-52 0911227-18 WIPE 17-Nov-09 10:55
SU02-53 0911227-19 WIPE 17-Nov-09 11:00
SU02-54 0911227-20 WIPE 17-Nov-09 11:05
SU02-46 0911227-21 WIPE 17-Nov-09

Page 1 of 1 ALS Laboratory Group -- FC

LIMS Version: 5.314A Date Printed: Tuesday, November 24, 2009
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£ L P CONDITION OF SAMPLE UPON RECEIPT FORM

Client: C&l bl/f/m Workorder No: 04 //Q\ g 1

ALS taboratory Group - Fort Coliins

Project Manager: LR/Q

Initials: iﬁf Date: H/)—_?/Dﬁ

1. Does this project require any special handling in addition to standard Paragon procedures? YES @)
2. Are custody seals on shipping containers intact? NONE @D NO
1. Are Custody seals on sample containers intact? @EE\) YES NO
4. Is there a COC (Chain-of-Custody) present or other representative documents? @ NO
s. Are the COC and bottle labels complete and legible? @é) NO
C@ Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. W (1Rt
of containers, matrix, requested analyses, efc.) - .
7. Were airbilis / shipping documents present and/or removable? DROP OFF @ NO
& Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) YES NO
9. Are all aqueous non-preserved samples pH 4-97 (ﬁ@ YES NO
10, Is there sufficient sample for the requested analyses? @ NO
1t. Were all samples placed in the proper containers for the requested analyses? @ NO
12. Are all samples within helding times for the requested analyses? @ NO
13. Were all sampie containers received intact? (not broken or leaking, etc.) @ NO
14, Are all samples requiring no headspace (YOC, GRO, RSK/MEE, Rx CN/S, radon)
: YES NO
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
6. Were samples checked for and free from the presence of residual chlorine?
(Applicable when PM has indicated samples are from a chlorinated water source; note if field preservation @ YES NO
with sodium thiosulfate was not observed.)
17. Were the samples shipped on ice? o YES | (NOD
18. Were cooler temperatures measured at 0.1-6.0°C? IR gun used*;\( #2\ #4 . (fr?& YES
paS—
Cooler #: ’
Temperature (°C): Pt HW i (\g L{')
No. of custody seals on cooler: S~ :
DoT
Survey/ External uR/hr reading: | (,P
Acceptance
Informalion Background pR/r reading: o <
Were external uR/hr readings < two times background and within DOT acceptance criteria@ NO/NA (Ifno, see Form (08.)

Ly

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

¥ Comaplen wi'tl beronled in-lhoowy-?

(%) _In oo SOMP UL wis (el eved = (S002-4(s fyom 11 L) Gndl

T e N0 A g0k o COC — bR 0p ABaa T L

I applicable, was the client contacted? YES / NO / NA %
Project Manager Signature / Date: /ﬁ/ ” / i"[ j i r
5L /

*IR Gun #2: Oakton, SN 29922500201-0066 *IR Gun #4: Qakton, SN 2372220101-6002

Form 201r22.xIs (6/1/09)

Date/Time:

Page 1 of



Pagelotl

From: Origin ID: ODMA (410) 332-8177 Ship Date: 20NOV09 & :l
Mike Barsa FedEEK» Actiigt 10.0 LB q }/ ;2 2

CABRERA SERVICES Express CAD: 42397831;13‘55!"9090
103 E. Mount Royal Ave Accounti: §
Ste 2B Defivery Address Bar Code

Baltimore, MD 21202

02300307 1202)

|

N

[T

SHIPTO:  (B00) 443-1511 BILL SENDER Ref#  08-3800.04-T2

Lance Steere Involce # /f
Paragon Analytics Dept # e
225 Commerce Dr. iy

i
Fort Collins, CO 80524

10f2 MON - 23NOV A2
el ooy 7930 37512435 STANDARD OVERNIGHT
lﬁ; #H MASTER ##

H : 80524
! ’

|l [XHFTCA sl
' AT ‘G.". . DEN =
AL
1. Use the 'Print’ button on this page to print your label to your laser or [nkjet printer.

2. Fold the printed page along the horizontal line,

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

After pnntmg this label:

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

Use of this system 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, uniess
you declare a higher value, pay an additionai charge, document your actual loss and file a timely claim. Limitations found in the current FedEx Service
Guide apply. Your right io recover frorn 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,conseqguential, or special is limited to the greater of $100 or the authorized declared value.
Recovery cannot exceed actual docurmented loss.Maximum for items of exiraordinary value is $500, e.9. jewelry, precious metals, negotiable
instruments and other itens listed in our ServiceGuide. Written claims rmust be filed within strict time limits, see cuirent 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: 0911227

1. This report consists of the analytical results and supporting documentation for 21 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 o procedure SOP704R9. The
analyses were completed on 12/01/09.

4. Upon analysis of several samples, it was noted that the quench factor (H#) was outside of
the current usable calibration range. Thus, an approximate volume of 5 pl or 10 pL of nitro-
methane was added to the samples and associated QC to bring them into the usable
calibration range. Please refer to the Radiochemistry Instrument Worksheet located in
Section 7 of this report for information regarding the sample specific amount of nitro-
methane added.

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

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. Forsamples 0911227-15 and -17, the “Window 2" count rates were observed below the lower
threshold, determined from calibration on 11/29/09 through 11/30/09. For this analysis, “Window
2" is monitored for high-energy beta contamination, therefore no contamination is observed and
the data quality is not believed to be affected.

8. The luminescence value for sample 0911227-9 is above the upper control limit of 5%, at 7.44%.
A luminescence correction is automatically performed on Instrument LS6000 and the data is
submitted without qualification. Please refer to QASS 381819.



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

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

C %“ Z; el ,é [Z2-/1-09F
Emily Kngdel Date

Radiech Primafy Data Reviewer

Z

Radiochemistry Firral Data Reviewer Date




‘Section 1

CHAIN OF CUSTODY



ALS Laboratory Group -- FC

'Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0911227
Client Name: Cabrera Services Inc.
Client Project Name: Forest Glen Rad Scoping Survey
Client Project Number: 08-3800.04
Client PO Number:

Client Sampie Lab Sample | COC Number Matrix Date Time

Number Number Collected | Collected
SU02-37 09112271 WIPE 17-Nov-08 9:30
SU02-37-DUP 0911227-2 WIPE 17-Nov-02 935
SU02-38 0911227-3 WIPE 17-Nov-09 9:40
SuU02-38-DUP 0911227-4 WIPE 17-Nov-09 9:45
SU02-39 0911227-5 WIPE 17-Nov-09 9:50
SuU02-40 09112276 WIPE 17-Nov-09 9:55
su02-41 0911227-7 WIPE 17-Nov-09 10:00
suU02-42 0911227-8 WIPE 17-Nov-09 10:05
5U02-43 0911227-9 WIPE 17-Nov-09 10:10
sU02-44 091122710 WIPE 17-Nov-09 10:15
3U02-45 0911227-11 WIPE 17-Nov-09 10:20
5U02-46-DUP 0911227-12 WIPE 17-Nov-09 10:25
su02-47 0911227-13 WIPE 17-Nov-09 10:30
5U02-48 0911227-14 WIPE 17-Nov-09 10:35
SU02-49 0911227-15 WIPE 17-Nov-09 10:40
SU02-50 0911227-16 WIPE 17-Nov-09 10:45
5U02-51 091122717 WIPE 17-Nov-09 10:50
5U02-52 0911227-18 WIPE 17-Nov-09 10:55
5U02-53 0911227-19 WIPE 17-Nov-09 11:00
sU02-54 0911227-20 WIPE 17-Nov-09 11:05
SU02-46 0911227-21 WIPE 17-Nov-09

Page 1 of 1 ALS t aboratory Group — FC Date Printed: Thursday, December 10, 2009
LIMS Version: 6.318A



225 Commerce Drive Fort Collins, CC 80524

Accession Number (LAB /D) O(] ‘ ’ 2\ 9\ :["

ALS Laboratory Group 300-443-1511 o (870) 490-1511 (S70) 4909522 Fax Chain-of-Custody  pae 11/20/09 Page__of___ 11
'Pro]ect Name / No.: Forest Glen Rad Scaping Survey Sampler(s): __ KK. AC. MB. AW teircte one) Turnaroun@r Rush-{Bue- )w Return to Client
Report To: Michael Barsa [
Phone: 410-332-8177
Fax: 410-332-8183
Company: Cabrera Services
103 E. Mount Royal Ave, Suife 2B
ress:
Address Baltimore, MD 21202
=
8
circlo mathod or specify undor comments I.OIIJ
=
8
2
\
[13
Sample ID Date Tima * £ e
Q |
a| x|% =
2| E|s o
"\ -
SU02-37 11747/09 | 9:30 @’ S X
SU02-37-DUP 11717100 | 935 |&) 1 X
5U02-38 11/17/09 | 9:40 1 X
SU02-38-DUP 11117109 | ©:45 1 X
SU02-39 11117109 | 9:50 ! X
SU0240 111709 | 9:55 1 X
SU02-41 11147109 | 10:00 () ! X
SU02-42 11/17/09 | 10:05 i X
500243 1171709 | 10:10 i X
5U02-44 11/17/09 | 1015 1 X
Commants: Refinquished By: _ ‘ {1} |Refinquished By: (2)
08-3800.04, Task 2 Total number of containers: 10 Signalure M’W’ /4“-1./— Signature
WRAMC Forest Glen Annex Radiological Survey Printed Name M thaetl Bet s Printed Name
SM=Smear Date _lif 2o . Time oo Date Time
Company T lgre oy Company —_
Recelved B - Received By:! (2)
Signature Signature
Printe ; A Printed Name
Date 124 /¢4 Time _ TS |pate Time
(0 Form 202rd.xls (1/3/01) Company B Company

* Tima Zone (e ane): T MDT PDT

** Indicate spacific analytes under commants.

Distribution: white / yellow {Paragon); pink retained by originator.
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ALS Laboratory Group - Fort Coliing

CONDITION OF SAMPLE UPON RECEIPT FORM
Client: C &f /?irfalﬂ ' Workorder No: 04 f/pz Q -'Z
Project Manager: L/Q,g Initials: _ { ﬁ ¢ Date: // /) ;?{ C)C?

I Does this project reguire any special handling in addition to standard Paragon procedures? YES @
2. Are custody seals on shipping containers intact? ' NONE ES. NO
3. Are Custody seals on sample containers intact? @ YES NO
4. Is there a COC (Chain-of-Custody) present or other representative documents? @ NO
5. Are the COC and bottle labels complete and legible? @5) NO

&
$
]

<

G| »

N - . .
C 6 Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no.
of containers, matrix, requested analyses, efc.}

g
5

7 Were airbills / shipping documents present and/or removable? ' DROP QFF

cHe
W wm
7l
oo

g

& Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles)

9. Are all aqueous non-preserved samples pH 4-97
10. Is there sufficient sample for the requested analyses?
1. Were all samples placed in the proper containers for the requested analyses?

12. Are all samples within holding times for the requested analyses? | No

13. Were ali ;;mbie containers received intact? (not broken or_:ieaking, etc. ) o YES NO

4. Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) @ VES NO
headspace free? Size of bubble: < greenpea > green pea

B 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 chiorine?
(Applicable when PM has indicated samples are from 2 chlorinated water source; note if field preservation @ YES NO

with sodium thiosutfate was not observed.)

17. Were the samples shipped on ice? — @
0 t l RAD
15. Were cooler temiperatures measured at 0.1-6.0°C? IR gun used*:\( #2\ #4 | onty YES (NO )
Cooler #: ] :
Temperature °C): vt Eavint ( (e Y )

No. of custody seals on cooler: A

20T - B
Survay! External pR/hr reading: | [,P
Accaptance
{information Background uR/hr reading: | 9—
_— ~
Were exiernal ulR/hr readibgs < two times backeround and within DOT acceptance criterin” YES )NO { NA (Il no, see Form 008

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

¥ Sawnipleny unil becealed in-hOwmy?

(%) n ot Coampli wis et eved = (S062-%(; Synmm AT Gndd
WD Ner i ai g e COC — baddad b A ¥ L\

If applicable, was the client contacted? YES / NO / yo-my/ Date/Time: ,
v
7 [/t
Project Manager Signature / Date: /’% I ' 2}( 0 {
} 77 T

*IR Gun £2: Qakton, SN 29922500201-0066 *IR Gun #4: Oakwon, SN 2372220101-0002

Form 201r22.xls (6/1/09) ’ fJ
Page 10 7




From:  Origin ID: ODMA (4%0) 332-8177
Mike Barsa

CABRERA SERVICES

103 E. Mount Royal Ave

Ste 2B

Baltimore, MD 21202

FedSz.

Express

JOSBLD IS

Ship Date; 20NOV08
ActWgt 100 LB

CAD: 4238785/NET9090
Accaunt#; § T

Page 1 of |

a2 %

SHPTO:  (800) 4431511 BILL SENDER
Lance Steere
Paragon Analytics

225 Commerce Dr.

Fort Collins, CO 80524

Delivery Address Bar Code

I

A

B

After printing this label:

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

2, Fold the printed page along the harizontal line.

Ref # 08-3860.04-72
Ipvoice # ] /
PO# ;
Dept # . ‘.ﬂ
;"( -
;1...
10f2 MON - 23NOV A2
7930 3751 2435 STANDARD OVERNIGHT
#H# MASTER ##
80524 -~
XHFTCA & -
DEN =

i

I

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

Warning: Use only the prinled criginal label for shipping. Using a phutocopy of this label for shipping purposss is fraudulent and could

result in additional billing charges, along with the cancellation of your FedEx account number.

Use of this system constituies your agreement to the service conditions in the current FedEx Service Guide, available on fedex.com.FedEx wili not be
responsible for any claim in excess of $100 per package, whether the result of loss, damage, dalay, non-gelivery,misdelivery,or misinformation, unless
you declare 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 to recover from FedEx for any loss, including intrinsic valueof the package, loss of sales, income interesl, profit, atiormey's {ees,
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 documented loss.Maximum for items of extraordinary value is $500, e.g. jewelry, precious metals, negoliable
instruments and other items listed in aur ServiceGuide. Written claims must be filed within strict time limits, see currant FedEx Service Guide.

https://www. fedex.com/shipping/html/en//PrintiFrame.himl

11/20/2000
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Tritium Analysis By Liquid Scintillation Sample Results Summary

Client Name: Cabrera Services Inc. Laboratory Name: ALS Laboratory Group -- FC Page: 10f3
Client Project Name: Ferest Glen Rad Scoping Survey PAl Work Order: 0911227 Reported on: Thursday, December 10, 2009
" . 1:47:01 PM
Client Project Number: 08-3800.04
Lab Client Sample ID | Sample Nuclide Result +/- 2 s TPU | MDC Units Matrix | Prep Batch Date Flags
Sample ID Type ‘ Analyzed

09112271 sU02-37 Sample H-3 03 +-28 48 pCi.’sampile WIPE 3H091124-6 11/29/2009 U
0911227-2 sU02-37-DUP Sample H-3 0.1+-27 4.6 pCiIsampile WIPE 3H091124-6 11/29/2009 U
0911227-3 su02-38 Sample H-3 -07+/-28 4.8 pCi.’samp;le WIPE 3H091124-6 11/29/2009 U
0911227-4 SU02-38-DUP Sample H-3 0+/-28 47 pCifsample WIPE 3H091124-6 11/28/2008 U
0911227-5 SU02-32 " Sample H-3 -1.4+-25 4.4 pCifsample WIFE 3H091124-6 11/29/2009 U
0911227-6 SU02-40 Sample H-3 -06+-26 45 nCifsample WIPE 3H091124-6 11/28/2009 U
09112277 SU02-41 Sample H-3 08+-28 46 pCi.’samp‘le WIPE 3HDZ1124-6 11/29/2009 U
0911227-8 sU02-42 Sample H-3 0.5+-28 4.8 pC‘[Isamp:le WIFE 3H091124-6 117282008 U
0911227-9 SU02-43 Sample H-3 79 +/-35 5.0 pCifsample WIFE 3H091124-6 11/26/2009 LT

Comments:

Data Package ID: H30911227-1

Quallflers/Flags: Abbreviations:

U -Resultis less than the sample specific MDC. TPU - Tetal Fropagated Uncesalnty

LT - Result s less than Requested MDC, greater than sam ple specific MDC. MDG - Minimum Detectahle Concentration

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

Y2 - Chemical Yield outside default limits. BDL - Below Detection Limit

M - The requested MDC was not met.

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

Date Printed: Thursday, December 10, 2009 ALS Laboratory Group -- FC ) Page1of3

LIMS Version: 6.318A

—
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Tritium Analysis By Liquid Scintillation Sample Results Summary

Client Name: Cabrera Services Inc. Laboratory Name: ALS Laboratory Group -- FC Page: 20f3
Client Project Name: Forest Glen Rad Scoping Survey PAIl Work Order: 0911227 Reported on: Thursday, December 10, 2009
. . 1:47:011 PM
Client Project Number: 08-38C0.04
Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU | MBC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

0911227-10 SU02-44 Sample H-3 0.2+-27 47 pCifsample WIPE 3H091124-6 114292009 u
0911227-11 SU02-45 Sample H-3 0.9 +-2.7 47 pCifsample WIFPE 3HGS1124-6 1112812009 U
0911227-12 SU02-46-DUP Sample H-3 314-27 43 pCiisample WIPE 3H0S1124-8 11/29/2009 U
0911227-13 SU02-47 Sampte H-3 123 4/-30 5.0 pCilsample WIPE 3HD91124-6 121142009 U
0911227-14 SU02-48 Sample H-3 1.4 +-2.9 48 pCifsample WIPE 3HC91124-6 12/1/2009 U
091122715 sU02-49 Sample H-3 0+-25 4.3 pCifsample WIPE 3H081124-6 11/29/2008 U
0911227-16 SU02-50 Samgle H-3 3.4 +-30 45 pCifsample WIPE 3HCY1124-6 12/1/2009 U
091122717 SU02-51 Sample H-3 34+/-29 46 pCilsample WIPE 3HO51124-6 11/30/2009 ]
0911227-18 SU02-62 Sample H-3 2.8 +/-31 5.1 pCifsample wipE 3HC91124-6 12/1/2009 U

Comments:

Data Package ID: H308171227-1

Quallflers/Flags: Abbreviations:

U - Resultis less than the samp'e specific MDC, TPU - Total Prepagated Uncertainty

LT - Result Is less than Requested MDC, greater than sam ple specific MDC. MDC - Minimum Detectable Concentration

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

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

M - The requested MDC was not met.

M3 - The requested MDC was rot met, but the reported activity Is greater than the reported MDC.

Date Printed: Thursday, December 10, 2009 ALS Laboratory Group -- FC ’ Page 2 of 3

ju—y
[y

LIMS Version: 6.318A




Client Name: Cabrera Services Inc.

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: 0911227

Page: 30of3
Reported on: Thursday, December 10, 2008

R . 1:47:01 PM
Client Project Number: 08-3800.04
Lab Client Sample ID Sample Nuclide Result +/- 2 s TPU | MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed
0911227-19 500252 Sample H-3 -02+-28 48 pCifsample WIPE 3H091124-6 121112009 U
0911227.20 500254 Sample H-3 -090+-29 50 pCifsample WIPE 3H091124-6 121/2009 u
0911227-21 SU02-46 Sample H-3 38+-30 4.8 pCisample WIPE 3H091124-9 12172009 U
Comments:
Data Package |D: H30911227-1
Quallflers/Flags: Abbreviations:
U - Result is less than the sample specific MDC. TPU - Total Propagated Uncertainty
LT - Result fs less than Requested MDG, greater than sample specific MDC. MDC - Minimum Detectable Concentration
Y1 - Chemical Yield is In contrel at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits. BOL - Below Detection Limit
M - The requested MDG was not met.
M3 - The requested MDC was not inet, but the reported activity Is greater than the reported MDC.
Date Printed: Thursday, December 10, 2009 ALS Laboratory Group — FC Page3of 3

[y
(3]

LIMS Version: 6.318A
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Lab Name:

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

Work Ordetr Number: 0911227

Client Name:
ClientProject ID

1 ALS Laboratory Group -« FC

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

Lahb i1D: ‘3H091124-6MB

Sampie Matrix: WIPE

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

Prep Batch: 3H021124-6

QCBatchlD: 3H091124-6-1
Run ID: 3H021 124-6A

Count Time: 30 minutes

Final Aliguot: 1.00 sample
Result Units: pCifsample
File Name:B6G_04_ 112901

CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 =1.1+-2.8 4.9 20 t
Comments:
Quallfiers/Flags: Abbreviations:

U - Resultis less than the sample specific MDC.

Y1 -Chemical Yield is in controt 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.

M - Requested MDC not mat.

B - Analyte concentration greater than MDC.
B3 - Analyle concentration greater than MDC but less than Requested MDC.

Data Package ID: H30911227-1

TPU - Tota! Propagated Uncertainty

MOGC - Minimura Detectable Concentration

BDL - Below Detection Limit

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group — FC

LIMS Version: 6.318A

Page 10f2
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Lab Name

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

Work Order Number: 0911227

Client Name
ClientProject ID

. ALS Laboratory Group - FC

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

Lab1D: 3H091124-9VB

Sample Matrix: WIPE

Prep SOP: PA| 700 Rev 10
Date Collected: 24-Nov-09
Date Prepared: 24-Nov-09
Date Anaiyzed: 01-Dec-02

Prep Batch: 3H091124-9
QCBatchiD: 3H091124-9-1
Run 18: 3H(OS91124-0A
Count Time: 30 minutes

Final Aliguot: 1.00 sample
Result Units: pCifsample
File Name:B80_04 113001

CASNO Target Nuclide Result +/- 2s TPU MbDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 0.8 +- 3.0 5.1 20 u .
Comments:
Qualifiers/Flags: Atbraviations:

U -Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield autside default limits.

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

M - Requested MDC nat met.

B - Analyte concantrafion greater than MDC.
B3 - Analyte conceniration greater than MDC but less than Requested MDC.

Data Package 1D: H30971227-1

‘TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group - FC

LIMS Version: 6.318A

Page 2 of 2
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Lab Name

Work Order Number
Client Name
CiientProject D

Tritium Analysis By Liquid Scintillation

PAl 704 Rev 9
Laboratory Control Sample(s)

: ALS Laboratory Group -- FC

: 0911227

: Cabrera Services Inc.

: Forest Glen Rad Scoping Survey 08-3800.04

Lab:D: 3H091124-6LCS

Sample Matrix: WIPE

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

Prep Batch: 3H021 124-6
QCBatchiD: 3H091 124-6-1

Run 1D: 3H091124-6A

Ceunt Time: 30 minutes

Final Aliquot: 1.00 sample
Result Units: pCifsample
File Name: B60_04_112901

CASNO

Target
Nuclide

Results +/- 2s TPU

MDC

Spike Added

% Rec

Control
Limits

Lab
Qualifier

10028-17-8

H-3

123 +- 20

114

109

85-115

FJ

Comments:

Qualifiers/Flags:

U -Resultis less than the sample specific MDC.

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

¥1 - Chemical Yield is in control at 100-110%. Quantiiative Yield is assumed

¥2 - Chemical Yield outside defaulf fimits.
L - LCS Recovery below lower cantrol limit.
H - LCS Recovery above upper control imit,

P - LCS Racovery within control limits.

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

aclivity is greater than the reported MDC.

Data Package ID: H30911227-1

Abbreviations:
TPU - Total Propagated Uncertainty

MDG - Minimum Detectable Concentration

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group — FC

LIMS Version: 63184

Page 1 of 4
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Lab Name

Work Order Number: 0911227
Client Name
ClientProject ID

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

: ALS Laberatory Group -- FC

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

Lab ID: :3H091124-6LCSD

Sample Matrix: WIPE

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

Prep Batch: 3H091124-6
QCBatchlD: 3H091 124-6-1

Run ID: 3H091124-6A

Count Time: 30 minutes

Final Aliquot: 1.00 sample
Result Units: pCifsample
File Name:B60_04_112901

CASNO

Target
Nuclide

Results +/- 2s TPU

MDC

Spike Added

% Rec

Control
Limits

Lab
Qualifier

10028-17-8

H-3

114 +- 18

114

101

85-115

P

Comments:

QuatifiersiFlags:

U -Resultis tess than the sample specific MDC.

L7 - Result is less than Reguested MDC, greater than sample specific MBC.

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

Y2 - Chemical Yield outside default limits.
L - LGS Recovery below lower conirol limit.
H - LGS Recovery above upper control limit.
P - LCS Recovery within contra! limits.

M - The requested MDGC was not met,
M3 - The requested MDC was not met, but thereported

activity s greater than the reported MBC.

Data Package ID: H30911227-1

Abbreviations:

TFU - Total Propagated Uncertainty

MDC - Minirnum Detectable Concentration

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group ~ FC

LIMS Version: 6.318A

Page2cf 4
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Lab Name

Work Order Number:
Citent Name:
ClientProject ID

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

: ALS Laboratory Group -- FC
T 0911227

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

Lab ID; -3H091124-81.CS

Sample Matrix: WIPE

Prep SOP: PAI 700 Rev 10
Date Collected: 24-Nov-09
Date Prepared: 24-Nov-09
Date Analyzed:01-Dec-09

Prep Batch: 3H091124-9
QCBatchiD: 3H091124-9-1

Run ID: 3H091124-9A

Count Time: 30 minutes

Final Aliqueot:1.00 sample
Result Units: pCilsample
File Name:B60_04 113001

CASNO Target MDC Spike Added % Rec ] Control Lab
Nuclide Results +/- 2s TPU Limits | Qualifier
10028-17-8 H-3 110 +/- 18 5 114 96.9 85-115 P
Comments:
Qualifiers/Flags: Abbreviations:

U -Rasultis less than the sample specific MDC.

LT - Result is less than Requested MDGC, greater than sample speacific MDC.
Y1 - Ghemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.
L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.

P - LCS Recovery within contrel limits,

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

aclivity is greater than the raported MDC.

Data Package ID: H30911227-1

TPU - Tetal Propagated Uncerainty

MDC - Minimum Detectable Concentration

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group — FC

LIMS Version: 6.318A

Page 3oi4
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Tritium Analysis By Liquid Scintillation

Work Crder Number: 0811227

PAlI 704 Rev 9

Laboratory Control Sample(s)
Lab Name: ALS Laboratory Group -- FC

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

Lab ID; :3H091124-9LCSD

Sample Matrix: WIPE

Prep Batch: 3H091124-9

Prep SOP: PAI 700 Rev 10 QCBatchID: 3H091124-8-1

Date Collected: 24-Nov-09
Date Prepared: 24-Nov-09
Date Analyzed:(01-Dec-09

Run 1D: 3H091 124-9A
Count Time: 30 minutes

Final Aliquot: 1.00 sample
Result Units: pCifsample
File Name:B60_04_113001

CASNO Target
Nuclide

MDC
Results +/- 2s TPU

Spike Added

% Rec | Control
Limits

Lab
Qualifier

10028-17-8 H-3

117 4 19 5

114

103 85-115

P

Comments:

Qualiflers/Flaps:

U -Resultis less than the sample specific MDC.

LT - Result is less than Requasted MDG, greater than sample spacific MDC.

Abbravations:

TPL - Total Propagated Uncertainty

¥1 - Chemical Yield is in control at 100-110%. Quantitalive Yield is assumed.

Y2 - Chemical Yield outside defausit limits.
L. - LCS Recovery below lower cantrof limit.
H - LCS Recovery above upper contro? limit.

P - LCS Recovery within control limits.
M - Tha requested MDC was not met.

M3 - The requested MDC was not met, but thereported

activity is greater than the reported MDC.

Data Package ID: H309711227-1

MDC - Minimum Detectable Concentrafion

Date Printed: Thursday, December 10, 2009

LIMS Version: 6.318A

ALS Laboratory Group -- FC

Page 4of 4
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Tritium Analysis By Liquid Scintillation

PAlI 704 Rev 9

Duplicate Sample Results (DER)

Lab Name: ALS Laboratory Group -- FC
Work Order Number: 0911227
Client Name: Cabrera Senvices Inc.

ClientProject ID: Forest Glen Rad Scoping Survey 08-3800.04

Fiald ID: Sample Matrix: WIPE Prep Batch: 3H091124-6
: o Prep SOP:PAI 700 Rev 10 QCBatchlD: 3H091124-6-1
» 3H091124-6LCSD
Lab'ID: Date Collected: 24-Now-09 Run ID: 3H081124-GA
Date Prepared: 24-Nov-(3 Count Time: 30 minutes

Date Analyzed: 30-Nov-09

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

CASNO Analyte Sample Duplicate DER }DER
Result +/- 2sTPU MDC Flags Result +/- 2 s TPU MDC Flags Lim
10028-17-8 H-3 123 +-20 5 4 144 +- 18 5 P 0.331 2.13
Comments:
Duplicate QualifiersiFlags: Abbreviations:

U - Resultis lgss than the sample specific MDC.

¥1 - Chemiczl Yield is in contro! at 100-110%. Quantitative yleld is assumed.

¥2 - Chemical Yield outside default iimits.

W - DER is greater than Warning Limit of 1.42

D - DER Is greater than Control Limit of 2.13

LT - Resu!t is less than Reguest MDC, greater than sample specific MDC
M - Requested MDC not met.

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

L - LCS Recovery below lower control fimit.

H - LCS Recovery above upper contral limit.

P - LCS, Matrix Spike Recovery within centrol limits.
N - Matrix Spike Recavery.outside contro! limits

Data Package ID: H3087171227-1

TPU - Total Propagated Uncerainty
DER - Duplicate Error Ratio

BOL - Balow Datection Limit

NR - Not Reported

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group - FC
LIMS Version: 6.318A

Page 10f2
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Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Duplicate Sample Results (DER)

Lab Name: ALS Laboratory Group -~ FC

Work Order Number: 0911227

Client Name: Cabrera Services Inc.

ClientProject ID: Forest G

len Rad Scoping Survey 08-3800.04

Lab1D: 3H091124-9LCSD

Sample Matrix: WIPE
Prep SOP: PAI 700 Rev 10
Date Collected: 24-Now-09

Date Prepared: 24-Nov-09
-Date Analyzed: 01-Dec-09

Prep Batch: 3H091124-9 Final Aliguot: 1.00 sample

QCBatchlID: 3H081124-8-1 Prep Basis: As Received
Run [D: 3H091124-9A Moisture{%): NA

Count Time: 30 minuies Result Units: pCi/sample

File Name: B60_04_113001

CASNO Analyte

Sample
Result +- 2s TPU MBDC

Duplicate
Flags Result +/- 2 s TPU

MDC

DER |DER

Flags tim

10028-17-8 H-3

110 +-18 5

P M7 H-18

5

P

0.283 213

Comments:

Duplicate QualifiersiFlags:

L - Result is 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.
W - DER is greater than Warning Limit of

1.42

D - DER is greater than Control Limit of 2.13
LT - Resultis less than Reguest MDC, greater than sample specific MDC

M - Requested MDC not mst.

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

L - LCS Recovery below lower control limit.

H - LCS Recovery ahbove upper contral limit.

P - LCS, Matrix Spike Recovery within con

trol fimits.

N - Matrix Spike Recovery outside control limits

Data Package 1ID: H30911227-1

Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Thursday, December 10, 2008

ALS Laboratory Group - FC

LIMS Version: 6.318A

Page 2 of 2
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Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group -- FC

Work Order Numher: 0911227

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

Field ID: SU02-37
LabD: 09112271

Sample Matrix: WIPE

Prep SOP: PAI 700 Rev 10
Date Collected: 17-Nov-08
Date Prepared: 24-Nov-09
Date Analyzed: 29-Nov-09

Prep Batch: 3HO91 124-6
QCBatchlID: 3H091 124-6-1
Run ID: 3H091124-6A
Count Time: 30 minutes
Report Basis: As Recelved

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture{%): NA
Result Units: pCifsample
File Name: B60_04_11251

CASNO Target Nuclide

Result +/- 25 TPU

MDC

Requested | Lab Qualifier

MDC

10028-17-8 H-3

0.3+4/-28

4.8

20 u

Comments:

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

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

Y2 - Chemical Yield outside default fimits.

LT - Resultis less than Requested MDC, greater than sample specific MDC.
M3 - The requeste¢ MDC was not met, but the reporteg

activity Is greater than the repcrted MDC.
M - The req.ested. MDC w3s not met.

Abbraviations:
TPU - Total Propagated Uncertainty
MDG - Minimum Datectable Concentration

EDL - Below Detection Limit

Data Package ID: H309711227-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group - FC

LIMS Version: 6.318A

Page 1 of 21
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Lab Name

Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sampie Results

Work Order Number: 0911227

Client Name
ClientProject ID

: ALS Laboratory Group -- FC

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

FieldD; SUoz-37DUP
LabID; 08112272

Sample Matrix: WIPE

Prep SOP: PAl 700 Rev 10
Date Collected: 17-Nov-08
Date Prepared: 24-Nov-08
Date Analyzed: 29-Nov-09

Prep Batch: 3H091124-6
QCBatchlD: 3H091124-6-1

Run ID; 3H091124-6A

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_112901

CASNO

Target Nuclide

Result +/- 2s TPU

MDC

Requested | Lab Qualifier
MDC

10028-17-8

H-3

0.1 4+-2.7

4.6

20 U

Comments:

Quallfiers/Flags:

U - Resultis less thar the sample specific MDC.

¥1 - Chemicat Yield is in control at 100-110%. Quanfitative Yisld is assumed.
Y2 - Chemica! Yield autside default limits.
LT - Result is less than Requested MDGC, greater than sample spacific MDC.

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

M - The requasted MDC was not met,

Apbrevations:

TPL} - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detaction Limit

Data Package ID: H3097 1227-1

Date Printed: Thursday, December 10, 2000

ALS Labhoratory Group -- FC

LIMS Version: £.318A

Page 2 of 21
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Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group —FC

Work Order Number: 0911227

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

Field1D; SU02-38
LabID: 0811227-3

Sample Matrix: WIPE

Prep SOP: PAl 700 Rev 10
Date Collected: 17-Nov-08
Date Prepared: 24-Nov-09
Date Analyzed: 29-Nov-09

Prep Batch: 3H091124-6
QCBatchlD: 3H091124-6-1
Run ID: 3H091124-6A

Count Time: 30 minutes

Report Basis: As Receivex

Finat Aliquot: 1.00 sample
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

MBC

10028-17-8 H-3

-0.7+-2.8

4.8

20 U

Comments:

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

Y1 - Chemical VYield is in control at 100-140%. Quanfitative Yield is assumed.

Y2 - Chemical Yield outside dafault limits.

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

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

Abbreviations:

TPU - Total Propagated Unceriainty

MDC - Minimum Detectable Concentration
BDL - Below Detection Limit

Data Package ID: H30911227-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group ~ FC

LIVS Version: 6.318A

Page 3 of 21
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Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911227

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

FieldID: SU02-36-DUP
Lab4D: 0911227-4

Sample Matrix: WIPE

Prep Batch: 3H091124-6

Prep SOP:PAI 700 Rev 10 QCBatchiD: 3H091124-6-1

Date Collected: 17-Nov-09
Date Prepared: 24-Nov-09
Date Analyzed: 29-Now-09

Run iD: 3H091 124-6A
Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Recsived
Moisture(%): NA
Result Units: pCifsample
File Name:B60_04 112901

CASNO

Target Nuclide

Result +/- 2s TPU

MDC

Requested
MDC

Lab Qualifier

10028-17-8

H-3

0+-28

4.7

20

Comments:

QuallfiersiFlags:

U -Resultis less than the sample specific MDC.

Y1 -Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemicat 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 MBC.

M - The requested MDC was not met.

Abbreviations:

TPL! - Total Propagated Uncertainty

MDC - Minimum Detactable Cencantration

BDL - Below Detection Limit

Data Package ID: H30911227-1

Date Printed: Thursday, December 10, 2009

LIMS Version: 6.318A

ALS Laboratory Group - FC
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Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911227

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

FieldID: SU0238
LabiD: 0911227-5

Sample Matrix: WIPE

Prep Batch: 3H091124-6

Prep SOP: PAI 700 Rev 10 QCBatchlD: 3H091124-6-1

Date Collected: 17-Nov-09
Date Prepared: 24-Nov-09
Date Analyzed: 29-Nov-09

Run [D: 3H091124-6A
Count Time: 30 minutes
Report Basis: As Recelved

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

MbC

Requested
MDC

Lab Qualifier

16028-17-8

H-3

1.4 +-25

4.4

20

Comments:

QuallfiersiFlags:

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 Requestad 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 Dalectable Concentration

BDL - Below Detection Limit

Data Package ID: H30971227-1

Date Printed: Thursday, December 10, 2009

LIMS Version: 6.318A

ALS Laboratory Group — FC

Page 5 of 21
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Lab Name:

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911227

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: ‘SU02-40
Lab ID: 0911227-6

Sample Matrix: WIPE

Prep Batch: 3H091124-6

Prep SOP: PAI 700 Rev 10 QCBatchlD: 3H091124-6-1

Date Collected: 17-Nov-09
Date Prepared: 24-Nov-09
Date Analyzed: 29-Nov-09

Run ID: 3H091124-6A
Count Time: 30 minutes
Report Basis: As Received

Final Aliguot: 1.00 sample
Prep Basis: As Received
Moisture{%):NA
Result Units: pCilsample
File Name:B60 04 112901

CASNO

Target Nuclide

Result +/- 2s TPU

MDC

Requested
MDC

Lab Quatifier

10028-17-8

H-3

-0.6 +/-2.6

4.5

20

U

Comments:

Qualifiers/Flags:

U -Resultis less than the sample specific MDC.

Y1 -Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
¥2 - Chemical Yield outside default timits.

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 MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Unzertainty

MDC - Mirimum Detectable Concentration

BDL - Below Detection Limit

Data Package ID: H30971227-1

Date Printed: Thursday, December 10, 2008

ALS Laboratory Group
LIMS Version: 6.318A

~FC

Page 6 of 21

28



Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911227

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: FUUZT‘”.
"Lab[D; 0911227-7

Sample Matrix: WIPE

Prep Batch: 3H091124-6

Prep SOP: PAI 700 Rev 10 QCBatchlD: 3H091124-6-1

Date Collected; 17-Nov-09
Date Prepared: 24-Nov-09
Date Analyzed: 29-Nov-09

Run ID: 3H091124-6A
Count Time: 30 minules
Report Basis: As Received

Final Afiquot: 1.00 sample
Prep Basis: As Received
Moisture(%): NA
Result Units: pCifsample
File Name: B&0_04_112901

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Requested
MDC

Lab Qualifier

10028-17-8

H-3

0.8+-28

4.8

20

Comments:

Qualifiers/Flags:

U -Resultis less than the sample specific MDC.
Y1 -Chemical Yield is in control at 100-110%, Quantiative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is [ess than Reguested MDC, greater than sample specific MOC.

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

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Cencentraticn

BDL - Below Detection Limit

Data Package ID: H309711227-1

Date Printed: Thursday, December 10, 2009

LIMS Version: 6.318A

ALS Laboratory Group - FC

Page 7 of 21
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Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911227

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 jD; SU0242
Lab ID: 0911227-8

Sample Matrix: WIPE

Prep Batch: 3H091124-6

Prep SOP: PA] 700 Rev 10 QCBatchlD: 3H091124-6-1

Date Collected: 17-Nov-09
Date Prepared: 24-Nov-09
Date Analyzed: 29-Now-09

Run |D: 3H0S1 124-6A
Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(%): NA
Result Units: pCifsample
File Name: BG0_04_112901

CASNO

Target Nuclide

Result +/- 2s TPU

MDC

Requested
MDC

Lab Qualifier

10028-17-8

H-3

0.5+/-28

4.8

20

Comments:

QualifiersiFlags:

U -Resultis less than the sample specific MDC.

Y1 - 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 reportad
activity is greater than the reported MDC.

M - The requested MDC was not met,

Abhreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detactabla Concentration

BDL - Below Detection Limit

Data Package ID: H30911227-1

Date Printed: Thursday, Decemnber 10, 2009

ALS Laboratory Group
LIMS Version: 6.318A

~FC

Page 8 of 21
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Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group -- FC

Work Order Number: 0911227

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

Field {D: SU02-43
LabiD: 09112279

Sample Matrix: WIPE

Prep SOP: PAI 700 Rev 10
Date Collected: 17-Nov-02
Date Prepared: 24-Nov-02
Date Analyzed: 29-Now-08

Prep Baich: 3H091124-6
QCBatchlD: 3H091124-6-1
Run ID: 3HO91124-6A
Count Time: 30 minutes
Report Basis: As Received

Final Aliguot: 1,00 sample
Prep Basis: As Received
Moisture(%): NA
Result Units: pCilsample
Fite Name: B60_04_112901

CASNO Target Nuclide

Result+/- 2s TPU

MDC

Requested | Lab Qualifier

MDC

10028-17-8 H-3

7.9+-35

5.0

20 LT

Comments:

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

¥1-Chemical Yield is in control at 100-110%. Quanttative Yield is assumed.

Y2 - Chemical Yield cutside defaul? limits.

LT - Resul{ 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.
W - The requasted MDC was not met,

Abbreviations:
TPU - Total Propagated Uincertainty
MOC - Minimum Detectabla Concentration

BDL - Betow Detaction Limit

Data Package ID: H30911227-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group -~ FC

LIMS Version: 6.318A

Page Qof 21
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Tritium Analysis By Liquid Scintillation

PAl 704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group -- FC

Work Order Number: 0911227

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

Field ID; SU02-44
Lab ID: 091122710

Sample Matrix: WIPE

Prep SOP: PAI 700 Rev 10
Date Collected: 17-Nov-09
Date Prepared: 24-Nov-09
Date Analyzed: 29-Nov-09

Prep Batch: 3H021124-6
QCBatchlID: 3H091124-6-1
Run [D: 3H0S1 124-6A
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: BG0_04_112801

CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 - H3 02+-27 4.7 20 u
Comments:

QuallfiersfFlags:

U -Resultis less than the sample specific MDC.

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

¥2 - Chemical Yield outside default limits.

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

M3 -The requested MBC was not met, but the feported

activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncerainty

MDGC - Minimum Detectable Concentration

BDL - Below Detection Limit

Data Package ID: H309711227-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group — FC

LIMS Version: 6.318A

Page 10 of 21
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Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group -- FC
Work Order Number: 0911227
Client Name: Cabrera Services Inc.
ClientProject [D: Forest Glen Rad Scoping Survey 08-3800.04

Sample Matrix: WIPE

Prep SOP: PAL 700 Rev 10
Date Collected; 17-Now-09
Date Prepared: 24-Novw-09
Date Analyzed: 28-Nov-09

‘Field Jp; SU02-45
LabiD: 0911227-1%

Prep Batch: 3H091124-6
QCBatchlD: 3H091124-6-1
Run ID: 3H091124-6A
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_112601

CASNO Target Nuclide Result +/- 25 TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 0.9+-27 4.7 20 U
Comments:

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

Y1 -Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chamical Yield autside 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 MDC.

M - The requested MDC was not met.

Abbreviations:
TPU - Total Propagated Unceriainty
MDC - Minimum Detectable Concentration

BOL - Below Detection Limit

Data Package ID: H30911227-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group - FC

LIMS Version: 6.318A

Page 11 of 21
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Lab Name:

Tritium Analysis By Liquid Scintillation

Woark Order Number: 0911227

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: -8U02-46-DUP
“Lab1D; -0911227-12

Sample Matrix: WIPE

Prep Batch: 3H091124-6

Prep SOP: PAI 700 Rev 10 QCBatchlID: 3H091124-6-1

Date Collected: 17-Nov-09
Date Prepared: 24-Nov-09
Date Analyzed: 29-Nov-09

Run ID: 3H091124-6A
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 112801

CASNO

Target Nuclide

Result +/- 25 TPU

MDC

Requested
MDC

Lab Qualifier

10028-17-8

H-3

31 +-27

4.3

20

Comments:

QualifiersiFlags:

U -Resultis less than the sample specific MDG.

¥1 - Chemical Yield is in control at 100-110%, Quanitative Yield is assumed.
Y2 - Chemical Yield outside default limits,
LT - Resuli is less than Requested MDC, greater than sample specific MDC.

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

M - The requested MDC was not met.

Abbrevations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BOL - Below Dretection Limit

Data Package ID: H30971227-1

Date Printed: Thursday, December 10, 2009

LIMS Version: 6.318A

ALS Laboratory Group —~ FC

Page 12 of 21
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Tritium Analysis By Liquid Scintillation

Lab Name: ALS Laboratory Group — FC
Work Order Number: 0911227
Client Name: Cabrera Services Inc.

ClientProject ID: Forest Glen Rad Scoping Survey 08-3800.04

PAl 704 Rev 9
Sample Results

Field ID: U047
Lab [D: 0911227-13

Sample Matrix: WIPE

Prep SOP: PAI 700 Rev 10
Date Collected: 17-Nov-09
Date Prepared: 24-Nov-09
Date Analyzed: 01-Dec-08

Prep Batch: 3H091124-6

QCBatchiD: 3H091 124-6-1

Run 1D: 3H091124-6A
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 +/- 25 TPU MDC Requested § Lab Qualifier
MDC
10028-17-8 H-3 1.3+-3.0 5.0 2 U
Comments:

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

Yi -Chsmiéal Yield Is in control at 100-110%. Quantitative Yield is assumed.
Y2 - 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 MDC.

M - The requested MDC was not met,

Abbraviations:
TPU - Total Propagated Uncertainty
MDGC - Minimum Dstectable Concentration

BDL - Below Detection Limit

Data Package ID: H309711227-1

Date Printed: Thursday, December 10, 2009

LIMS Version: 6.31BA

ALS Laboratory Group — FC

Page 13 of 21
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Tritium Analysis By Liquid Scintillation
PAl 704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group -- FC

Work Order Number:

1 0911227

Citent Name: Cabrera Services Inc.

ClientProject ID

: Forest Glen Rad Scoping Survey 08-3800.04

Field ID: SU02-48

Lab ID: 0811227-14

Sample Matrix: WIPE
Prep SOP: PAI 700 Rev 10
Date Collected: 17-Nav-09

Date Prepared: 24-Nov-09
Date Analyzed:01-Dec-08

Prep Batch: 3H091124-6
QCBatchlD: 3H091124-6-1

Run ID: 3H091124-6A

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_120101

CASNO

Target Nuclide

Result +/- 2s TPU

MbC

Requested
MDC

Lab Qualifier

10028-17-8

-3 1.4+4/-29

4.8

20

Comments:

Qualifiers/Flags:
U -Resultis less than the

sample specific MDC.

Y1 - Chemical Yield is in contral at 100-110%. Quantitative Yield is assumed.
¥2 - Chemical Yield outside 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

the reported MDC,

M - The requested MDC was not met.

Abbrevations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Cencentration

BDL - Below Detection Limi

Data Package |

1

D: H30811227-1

Date Printed: Thursday, December 10, 2069

ALS Laboratory Group — FC

LIMS Versian: 6.318A

Page 14 of 21
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Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911227

Client Name:
ClientProject ID

PAIl 704 Rev 9
Sample Results

: ALS Lahoratory Group --FC

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

Field [D: SU02-49 Sample Matrix: WIPE Prep Batch: 3H091124-6 Final Aliquot: 1.00 sample
Lab ID‘.‘ 0911227-15 Prep SOP: PAI 700 Rev 10 QCBatchiD: 3H091 124-6-1 Prep Basis: As Received
o Date Collected: i7-Now-09 Run [D: 3H091124-6A Moisture{%): NA
Date Prepared: 24-Nov-08 Count Time: 30 minutes Result Units: pCifsample
Date Analyzed: 29-Nov-09 Report Basis: As Received File Name: B60_04_112301
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 0+~25 4.3 20 U
Comments:
Qualifiers/Flags:
U -Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Resutt is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was nat met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met,
Abbreviations:
TPU - Tota Propagated Uncertainty
MDC - Minimum Detectable Concantration
BDL - Below Detection Limit
Data Package ID: H309711227-1
Date Printed: Thursday, December 10, 2009 ALS Laboratory Group - FC Page 15 of 21

LIMS Version: 6.318A
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Lab Name:

Work Order Number:
Client Name
ClientProject |1D

Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sample Results

: ALS Laboratory Group -- FC

1 0911227

: Cabrera Services Inc.

: Forest Glen Rad Scoping Survey 08-3800.04

Field1D: $U02-50

I Lab'ID: 0911227-16

Sample Matrix: WIPE
Prep SOP: PA]1 700 Rev 10
| Date Collected: 17-Nov-09

Date Prepared: 24-Nov-09
Date Analyzed: 01-Dec-09

Prep Batch: 3H081124-6
QCBatchiD: 3H091124-6-1

Run ID: 3H091124-6A

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 +/- 25 TPU

MDC

Requested
MDC

Lab Qualifier

10028-17-8

H-3 3.4+-3.0

4.8

20 U

Comments:

QuatifiersiFlags:

U -Resultis less than the sample specific MDC.

¥1 - Chemical Yield is in con

tref at 100-110%. Quantitative Yield is assume_cl.

Y2 - Chemical Yield cutside default limits.
LT - Result is less than Requested MDG, greater than sample specific MDC.

M3 -The requested MDC wa

s not met, but the reported

activity is greater than the raported MDC.

M - The requested MDC was

Abbreviations:

not met.

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detecticn Uit

Data Package ID: H30971227-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group ~ FC

LIMS Version: 6.318A

Page 16 of 21
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Lab Name,

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911227

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: sUg2-51 Sample Matrix: WIPE Prep Batch: 3H091124-6 Final Aliquot: 1.00 sample
Lab |D: 081122717 Prep SOP: PA] 700 Rev 10 QCBatchlD: 3H091124-6-1 Prep Basis: As Recaived
: Date Collected: 17-Nov-09 Run 1D: 3H0S1 124-6A Moisture(%): NA
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pCifsample
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 3.4+-29 4.6 20 U
Comments:
Qualifiers/Flags:
U -Resultis less than the sampla specific MDC.
¥1 - Chemical Yield is in control at 100-110%. Quantiative Yield is assumed.
Y2 - Chemical Yisld outside default limits.
LT - Resultis less than Requested MDC, greater than sample specific MDC,
M3 - The requestaed MDG was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty
MDC - Minimum Detectable Concentration
BDL - Below Batection Limit
Data Package [D: H309771227-1
Date Printed: Thursday, December 10, 2009 ALS Laboratory Group - FC Page 17 of 21

LIMS Version: 6.318A
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Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group -- FC

Work Order Number:

T 0811227

Client Narme: Cabrera Services Inc.

ClientProject ID

: Forest Glen Rad Scoping Survey 08-3800.04

Fiald 1D: SU02-52
Lab'ID; 091122718

Sample Matrix: WIPE
Prep SOP: PAl 700 Rev 10
Date Collected: 17-Now-09

Date Prepared: 24-Nov-09
Date Analyzed: 01-Dec-09

Prep Batch: 3H091124-6
QCBatchlD: 3H091124-6-1

Run ID: 3H091124-6A

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 | Lab Qualifier
MDC
10028-17-8 H-3 28+-31 5.1 20 U
Comments:

Qualifiers/Flags:

U -Resultis less than the sample specific MDC.

¥1-Chemical Yield is in cantral at 100-110%. Quantiative Yield is assumed.

¥2-Chemicd Yield outside

dafault fimits.

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

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

M - The requested MDC was not met.

Abbreviations:
TPU - Total Propagated Unc:
MDG - Minimum Detectable

artalnty

Concentration

BDL - Below Detsction Limit

Data Pack'age ID: H30911227-1

Date Printed: Thursday, December 10, 2008

ALS Laboratory Group -~ FC

LIMS Version: 6.318A

Page 18 of 21
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Lab Name

Work Order Number:
Client Name
ClientProject ID

Tritium Analysis By Liquid Scintillation

PAI 704 Rev 9

Sample Results

. ALS Laboratory Group --FC

: 0911227

: Cabrera Services Inc.

: Forest Glen Rad Scoping Survey 08-3800.04

Field ID: SU02-53
LabiD: 091122719

Sample Matrix: WIPE
Prep SOP: PAI 700 Rev 10
Date Collected: 17-Nov-09

Date Prepared: 2_4-N0v—09
Date Analyzed: 01-Dec-09

Prep Batch: 3H091124-6
QCBatchiD: 3H091124-6-1

Run 1D: 3HO91 124-6A

Count Time: 30 minutes
Report Basis: As Received

Final Aliguot: 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

10028-17-83

H3 -0.2+-28

4.8

20

Comments:

QualifiersfFlags:
U -Restllis less than the

sample specific MRC,

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

Y2 - Chemica! Yield outside default limiis.

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

activity is greater than

the reported MDC.

M - Tha requested MDC was not met.

Abbresviations:

TPU -Teotal Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

Data Package ID: H309117227-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group ~ FC

LIMS Version: 6.318A

Page 19 of 21
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Tritium Analysis By Liquid Scintillation

PAI 704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group -- FC
Work Order Number: 0911227
Client Name: Cabrera Services Inc.
CiientProject ID: Forest Glen Rad Scoping Survey 08-3800.04

Field ID: SU02-54 Sample Matrix: WIPE Prep Batch: 3H091124-6 Final Aliquot: 1.00 sample
Lab ID: 0911227-20 Prep SOP: PA] 700 Rev 10 QCBatch!D: 3H091124-6-1 Prep Basis: As Recelved
anu: Date Collected: 17-Nov-09 Run ID: 3H091 124-6A Moisture(3): NA
Date Prepared: 24-Nov-08 Count Time: 30 minutes Result Units: pCi/fsample
Date Analyzed:0i-Dec-09 Report Basis: As Received File Name: BG0_04_120101
CASNO Target Nuclide Result +/- 25 TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 -0.9+-29 5.0 20 u
Comments:
Qualifiers/Fiags:
U - Result is less than the sample specific MDC.
¥1-Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemica Yield cutside 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.
Abbreviations:
TPU - Total Propagated Uncertainty
MDC - Minlmum Detgctakle Concantration
BOL - Below Detection Limit
Data Package ID: H3097171227-1
Date Printed: Thursday, December 10, 2009 ALS Laboratory Group ~ FC Page 20 of 21

LIMS Version: 6.318A
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Tritium Analysis By Liquid Scintillation

Lab Name: ALS Laboratory Group -- FC
Work Order Number: 0911227
Client Name: Cabrera Services Inc.

ClientProject ID: Forest Glen Rad Scoping Survey 08-3800.04

PAI 704 Rev 9
Sample Results

Field ID: 'SU02-46
Lab ID: 0911227-21

Sample Matrix: WIPE

Prep SOP: PAI 700 Rev 10
Date Collected: 17-Now-09
Date Prepared: 24-Nov-09
Date Analyzed: 01-Dec-09

Prep Batch: 3H091124-9

QCBatchiD: 3H091124-9-1

Run ID: 3H091124-9A
Count Time: 30 minutes
Report Basis: As Receivexd

Final Aliquot: .00 sample
Prep Basis: As Received
Moisture{%): NA
Result Units: pCifsample
File Name: B60_04_113001

CASNO Target Nuclide Result +/- 25 TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 3.8+-30 4.8 20 U
Comments:
QualifiersiFlags:

U -Resultis less than the sample specifis MDC.

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

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

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

M - The requested MDC was not met.

Abbrevations:
TPU - Total Propagated Uncertainty
MDC - Minimum Detectable Cancentration

BDL - Below Datection Limi

Data Package ID: H309717227-1

Date Printed: Thursday, December 10, 2008

LIMS Version: 6.31BA

ALS Laboratory Group ~ FC

Page 21 of 21
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RAW DATA
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‘Tritium Analysis By Liquid Scintillation Raw Data Report

Laboratory Name: ALS Laboratory Group --FC
PAl Work Order; 0911227 '

Prep SOP: PAI 700
Analytical SOP: PAIl 704

Reported on: Wednesday, Decemnber 02, 2009
1:23:33 PM

Sample IC Nuclide Sample Prep Batch Ingrowth Date Quench Factor  Matrix Samp Alg Inst ID AnRuniD Count  GrossCPM  BaseEff  CntDur(min)  Activity ++ MDC ReportUnits DER #%Spk. Recoy
QC Type Type Date/Time  QCBatchlD - Time %Lum 9%Molst. Analy Alg DetID File Name DatefTime  BkgCPM Progeft Yield 2sTPU  Declev ReporiBasls RPD Flags
3HC91124-6 H-3 11/2472009  2HO91124-6 NA 1324 WIPE 18 L6000 IHO91124-6A  11/30/2009 £8.130 22.27% 30 123 5 pCisample Na 109
LCS Trg. Analte  11:05:31 AM 3H091124-84 NA 0.24 NA 18 G4 B50_04_112801  2:37 AM 7.135 NA NA 20 NA As Received NA P
3H0S1124-6 H-3 1112402008  3H091124-6 NA 309 WIPE 18 LS6000 AHO91124-8A  11/30/2009 64.130  22.44% 30 114 5 pGitsample 0.33 101
LCSD Trg. Anate 11:05:31 AN 3HOS1124-61 NA, 024 NA 18 60-5 B60 04_112801  3:08 AM 7.125 NA NA 18 NA Ag Received NA P
3H091124-9 H3 11/24/2009  3HD911249 NA 1359 WIPE 1s LS6000 IHOGI124-98 420442008 7.500 29.88% 30 08 5.1 pClisample NA
MB Trg. Anatyte 2:51:58 PM 31081124941 NA 053 NA 18 282 B60_D4_113001  8:30 AM 7.507 NA NA 3.0 NA As Received NA U
3H091124-9 H-3 11/24/2009  3H081124-9 NA 127.8 WIPE 18 LSB0C0 2H091124-98 424172008 63.530 22 79% 30 110 5 pCi'sample NA 96.9
Lcs Trg. Anavte 25158 PM 3H091124.9-1 NA 029 NA 18 284 B&0_04_113601 &332 AM 7.851 NA NA 18 MA As Recelved NA P
3H091124-9 H-3 11{2472009 "3HDB11249 NA 131.2 WIPE 15 (56000 AHO911249A  12/1/2009 66.270 22.41% 30 117 -] pGilsample 0.28 103
LGSD Trg. Anziyte  2:51:58 PM  2H091124-8-1 NA, 027 NA 18 285 B60_04_113001  10.03 AM 7.875 NA NA 19 NA As Received NA P
Comments:
Data Package ID: H30911227-1
Qualifiers/Flags: Notes:

U - Resultis less than the sample specific MDC.

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

¥2 - Chemical Yield outside default limits,

W - DER Is greater than Waming Limit of 1.42

D - CER Is greater than Control Limit of 2.13

+ - Duplicate RPD net within limits,

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

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

M - Requested MDC not met

M3 - The requested MDC was not met, but the reporied
acthdty Is greater than the reported MDC,

L - LCS Recovery below lower contre’ Simit,

H - LCS Recovery above upper control limit.
P - LCS, Matrix Spike Recovery within centrol limits,

N - Matrix Spike Recovery outside contrel limits

MC - Not Calculated for duplicate results less than 5 times MDC
B - Analyte concentration greater than MDC,

B3 - Anaiyte concentration greater than MDC but less than Requested MDC.

1) The Traces results are net yield comacted (l.e. activity measured not activily added),
2} Where sample time Is net avallable, 12:00 PM (Mountain)is used for decay correction.

Abbreviations:

TR- Tracer  TA - Target Analyte

TPU - Total Propagated Uncertainty

MDC - Minimum Deteclable Concentration
DER - Duplicate Error Ratio

BDL - Below Datection Limit

Date Printed: Thursday, December 10, 2008

=
-~

ALS Laboratory Group -- FC
LIMS Version: 8.318A
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FABE: 1

A _ w b b e g L ' 29 NOV 20D LBLE9
USER: 4 COMMENT s LE&O00D ' '

FRESET TIME L 00
DATA LALD H 1 o R YES SAMFLE REPESTE:
COUNT BLAMK @ NGO ICH MO REPLITATES 5
TR PHAESE . s MO ARE MY CYCLE REPEATE »
BOINTILLATOR: LIGUID LUMEX: RO LDW BEMPLE REJs
O LEVEL H C YEE HALF LIFE CORRECTION DATE: none

FPRINTER y 5TD
REZ3FE sEDIT

82 ze =T

o= b e

CHAM: 50,0 - 250.0 Y%ERROR: 1.73  FACTOR: 1.000000  BEEG, BUR: o
CHAME A50.0 - 00,0 XERROR:Z20.00  FACTOR 1.000000  HEG. SUB: 0

hNO

s TN AR =.j- )
N 1 t I i Tind [ S {1 ELAFGED
N MIN RN UERROR COORPM YERROR Y T LM

......

B FIOL00 LES.3E G 77 14,048 R, WO & o a8 0, 59 B0, 80
B BOLO0 134.8 LB L7 4.42 mO,@Y & o &dl 0.7 &1, 7%
D F0.00 1EZ.E L I 4 57 R, B & .84 et i )
S ZT0.00 L35.8 2 1o I B et I &R 0 .45 L2% . B0
Feen T EOL00 1E8.9 F.En 1351 RY, GO YRR, 7L 0., 4% 184,41

e

By T0L.00 LFE1.3 Va0 LELB1 Ré L ANE T LD 1.76 185,39
2é&~7 000 1R7.0 7207 1E.74 26.77 7. 08 1.02 Zld. EE
ZéH-8 0,00 131,85 G, 80 14,00 2bo77 7w Db 0. 39 247 .24
Eh? Ro.00 131.7 LA LE.ETY 27 .05 7.0k L 27B. 16
10 2&-10  Fo.00 LL1E.3 baoalr 14,85 iz T &y BME 0. EE AL T
11 2&-11 0 E0.00 12301 .77 14.04 B, BY F. 08 50 &d) 340, O3
12 24612 Z0.00 LE7.0 7 B0 1ELVES C e WET A R AW EF0. 9%
15 E5-1 EN.00 132,48 F.R7 1X.48 28.07 &.8% G.81 A, Ol
id FE-Z2 SO0 19,1 io.9% Li.04 - 27TV &P 7,440 SELAY
1o 38~ I0L.00 1E28.4 F.R0 13,61 27 .87 = e Tiu &) Abd, 11
- 16 E5-4 AL LEF .S O h.67 14,14 28 .17 ? o . E3E2 Oudl. 420,04
(o -7 33-5 F.00 138.2 Yak? A543 E9.00 § &£.78 0,55 220, 90
18 H&-& ICL0n 1142 B.h?7 12.40 B fﬁﬂ% T 10 GE& . 84

\t
W
t

&fi —

Sl ne LN S O A K I

19 BB-7  IT0.L00 L1Z.SX 7.27 13,55 2E,4T% 7.24  0.87  587.78
20 Fhed  30.00 112.0X 6,87 1E.93 29.07°  6.89 0.81  61B.71
21 3IB-F  I0.0O0 114,% 7.0% LE.77 R6.0FX T.le 1.66 649,69
22 ES-l0 30.00 108.0X% 7ulE  1E. 47 PHuTE  T.06  UL7B ABO.&F
8% X511 30L00 124.4 §.80 12,51 26,95% 7,17 4,28 711,70
24 ERE-LZ R0.O00 I09.0% O 8,43 12.80 27,60 6.5 1.97  TAR.&Y
: 25 HO-1  EOLO0 11E.7K 7.R%  1Z.E8 O B7.47 6.94 0,40 773,71
b Ra &0-T F0,00 112.1% 7obd LE. 22 Wh. 4T T.AD LLE0 BDA.&T
\ 27 &0-F .00 L1Z7.E bobd 14,18 2B.47 6.84 0,53 BE5.&0
LT 28 404 .00 139.4 B LE .42 29.93  6.67  G.24  B66.51
L 29 6D-B B0.00 130.9 64.13 4.9 29,77 . 6,67 . 0.24  897.41
U3 -30 &0—&  BO.O0 9.4 GoB7 LTI 29,17 6,76 0.B0 92831
7 =31 H0=7  F0.00 178,82 @040 1Z.E0 BYLEE 6,73 0.49 959,24
IZ LG-8  E0.00 128.8 7,55 13.30 SV AN 6,97 0,48 990.14
IE L0~ | FO.00 AZE.0 S.00 12,91 SH.A0 &.8% 0,87 102108
4 AH0-10 Bo.00 138.% PR S R S T & o BT D.34  L0BL.95
BB &0-11 20,00 126.8 7.7%  13.13 BHLTE 7.06 0 2.06 1082, 98
36 60-12  B0.00 117.4 6.7  1E.83 27.8F  6.92  0.851  1113.88
T7 B4~L ED.00 1E9.%H V.80 LELED R7LEE 7,00 0,82 114493
58 F4-Z  30.00 152.3 6,87 AE.9E BhE7 7.1l 0,60 117582
IO HA-D F0.00 L1Z.4W 7.9%  L12.96 B7LEG &.9% 0.37 1R08.74
40 F4-4  BO.OO0 1.1 7,10 1E.70 86,90  7.04 0,39 12I7.41
41 T4-5  EO.00 114.3 JBT 14.3E S7 R &.96 0,37 AR&E. 5L
47 TA~d FO.O0 1497 770 1E.16 BE.R0€ T7.27 0 0.3E 129940
T AT FA-T  EDLO0 L40.,4 | 7.73  RE.A3 . 28,17 | 6.88 0,49 1550, 3%
gul ~ OU~ N 2301 48
e 132708




' ‘ . FAGE: 2
sAM  POS  TIME i ol I P [ I A e LUMEX  ELAPSED
] MIN CFM  UERROR DRV %ERROR Y TIME

44 EHd-8 S0,00 111.7K b 21 & T W S X 28. 10 & . 89 .88 LEA1.20
45 B4 JOL. 00 117.8 747  LX.3a& E Tauls O 432 ;L""'}’., T
4& F4-1¢0 EOLO0 1177 MT“.?’ 13,88 BRLB0 F.i Gu43 Anm,ol
47 Ed-11 0 BL.00 1is.2 27 1E.94 i, P 717 Cra 2% l«fl BER.e1
48 FA-L2 0 EOLO0 L1173 é; 7 LA.88 M, LT 714 .38 1484.82

ble0 - 04 ~11.296)|
' e 1224

->< ﬂecomﬁ‘ H _#— Low -

) ’ 8 - N2 Leooun*f';" LUMcx P f u—z-'@g
% <LCl o W
: ‘l 26 zq 15,471

49




BSF version

Instrument Type

Data Capture Date

User Filename

User Number

User Id

User Comments

Preset Count Time
calculation Mode

H# Selected

Sampie Repeats

Printer output Mode
Blank Count

IC# or SCR Selected
Replicates

RS232 output Mode
Two-Phase Selected

AQC choice

Cycle Repeats
scintillator Choice
tumex 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 IsoZ
Norm Multiplier Iso2
Background CPM 2
Alpha/Beta Discrimination

Sam Rack Time H#

26-1 30.00 135.
26-2 30.00 136.
26-3 30,00 133.
26-4 30.00 135.
26-5 30.00 138.
26-6 30.00 131.
26-7 30.00 127.
26-8 30.00 131.
26-9 30.00 131.
26-10 30.00 118.
26-11 30.00 123.
12 26-12 30.00 127.
30.00 132.
30.00 139.
30.00 128.
30.00 129.
.00 138.
30.00 114.
30.00 112.
30.00 112.
30.00 114.
22 35-10 30.00 108.
23 35-11 30.00 124.
24 35-12 30.00 109.
25 60-1 30.00 112.
26 60-2 30.00 1l12.
27 60-3 30.00 137.

=2 =2
OO -IIUTAWNE

|
~
WL LI W L LW
U'lU'lU'lL:'lU'lUTU'l
WO~ GV N =
w
o]
o
Q
U'IP-“‘\IO-BOU'IOU'INNw-hnl—‘ChOl—‘WNU'IOUTLQOONOOW

B60_04_112901

: 3
: LS 6000

1 29 Nov 2009 12:40:49

: g:\...\Ls WINCONNECTION\DATA\USERO4A\UN112901.BSF

: 3H:5-ML,10-ML
¢ L56000
: 30.00
v CPM

: YES
=1

: STD

: NO

: NO

T L

: EDIT

: NO

+ NO

H

: LIQUID
T NO

: 0

: YES

: none

: 50.00

6.77 14.04
68.17 4.
69.73 4.37

[ B B N B Bt |
W
[=]
=t
w
w
)

=00~~~ NONN ™
jo)]
-..,.l
Y
i
Y
<

CPM Iso2 %Err2

mﬂmmwwwmwwmmmmmwwmwwwwmmmpp

ORCOCOROOONOROOOORHOOOO
=
(95

LUmEX

o
w
(o]

4,28

ElTime

30.80

61.72

92,61
123,50
154.41
185.39
216.32
247,24
278.186
309.11
340.03
370.99
402.02
433.19
464.11
495.01
525.90
556.84
587.78
618.71
649.69
680.63
711.70
742.69
773.71
804.67
835.60

50



60-4
60-5
60-6
60-7
60-8
60-9
60-10
60-11
60-12
34-1
34-2
34-3
34-4
34-5
34-6
34-7
34-8
34-9
34-10
34-11
34-12

132.
130.
139.
138.
128.
132.
138.
126.
117.
139.
152.
113.
121.
114.
149.
140.
111.
117.
117,
116.
117.

WO~ B W AW R OWO o0 W0

g
NSNS NN N AN A NN OO 00

BGO_Qf_llZQOl

Page 2

s s AIN NN AN OO

OoODOOOODOOOONOOOO0CD

.24 B866.51
.24 897.4L
.50 928.31
.49 959,24
.48 990.14
.87 1021.08
.36 1051.96
.06 1082.98
.51 1113.88
.82 1144.92
.60 1175.82
.37 1206.74
.39 1237.61
.37 1268.51
.38 1299.40
.49 1330.32
.36 1361.20
.42 1392.11
.43 1423 .01
.39 1453.91
.39 1484.82

{ere u,},a‘l
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PaBE: A

el w e ) N . ' ' BOOMOV 2009 LE:R
UsEER: 4 : COMFENT s L5000 ' ) ’

PRESET TIME EGLO0

DaThA Call LM M sYES  BAMELE REPEATS:
COUNT BELANK MO ICHE 2 NO REPLICATES i
TW PHABE MO A0 @ NO CYCLE REFEATE »
SLINTILLATOR: LIGUID  LUFEXs NO  LOW SAMPLE REJd»
LEW LEVEL H YES HALF LIFE CORRECTION DATE: ' e

FRINTER s STD

RE2E2

2% He 3% ez

T R e e

CHEN:  B0.0 -~ SE0.0 LERROR: 1.75 FACTOR:  1.000000 RES. SUR: o
CHANS 450.0 — 00,0 %ERRORIZC.00 FACTOR:  1.000000 BEKS. SUB: O

ALFHA-BETA DIGCRIMINATIONYG  NO

| TWE" il T ot g TR
NO MIN CREM  %ERROR CBM  %ERROR Y, TIME

1 48-1  E0L00 112.7X 7.3% 13,48 BhL A% 710 0.74 4, B4
2 4E~2 30,00 L118.1 .65 14,18 27,13 F.0L 0 0.59 61,75
Io4E-I - B0.0h LBL.E . VLLE LT BYLBE L.FR D, HE G5 bb
4 A48-4  EO,O0 130.3 VP07 1E.T4 O BELVET 7,09 0.7E LBE.L56
5485 B0.00 129,9 N A 27RO 7000 0.4F 154,44

& AB~& B0, 00 130,46 bb.77  A.47 B, 17 G674 0.28 185,36

7 48-7  30.00 125.2 &8.0% 4,43 28.0F  £.90 0.2 216,25

C 73 ~8 48-8 30,00 136.5 7.%0 1T.51 BT LAY 6,97 0,58 247 .16
£/ =9 489 [0,00 132.7 6,97 13,83 PR, 07 &.77  D.57 278,08
10 46-10 30,00 1i8.4 8,00 12.91 27VES 8.F6 0,45 BOE.96

11 4811 30.00 1i9.% .97 LE.54 0 R7.AE 0 7.0L 0 0.41 3987

i% 48-12 36.00 191.0 C&.77 i4.04 @0 6.89 0.41 0 I70.74

1% Fi-1  [O.00 116.0 700 1F.61 E@. AT 6.84 T.44 AGL.TB

14 B1-2  Z0.00 L18.2 . 6.73 14,07 RTLOF 0 TL02 0 OL44 432,68

1% F1-T  XOL,00 140.3 7.R0 13,51 R7.BE 6.9 0,43 44%.58

16 FTi-4  ED.00 116.8 4.0% 14,87 @7, L0 T.0L 0 O.44 494,50

17 Bi~B 50,00 121.2 V.03 LB.77 7,40 7.0L 0.40 BRS, 40

18 Ii-6 30,00 114,58 B B b - WE L 4% R 724 0.4% BEG, IO

19 317 E0.00 122.F 7,60  13.7 ReLEE O TL1E 0 0.46  BE7.LEL

26 ZL-B 30.00 124.3 7,07 1E.74 - R7.60 .95 0.50 0 &18.11
gL-21 Fl-%  E0LOG 10,2 TuA7  13.36 BHLEE &.7H 0,51 449,03
S ORE OEL-ll F0.00 120.5 .83 1%.97 B7LBO 6.96 0.40 &679.93
23 Bl-ll  IOL00 1231 7.23 13,58 R LB &.77 D.44 710,83

24 Bi-lT B0, 00 LEE.E T E7  LETLEY . B7.07  F.0R 0,60 T41.74

25 le-1 I0.00 119,32 B, 45 12.80 DEL B 6,84 0,43 TTR.TE

R& 16-2 BOLOO 118,72 5,87 15,08 28 .EE bL.86 0 0.49 0 BOT,AS

27 L&~E EDLO0 114.8 .90 1T.90 2H.00 4,90 0.5 B4, B

D8 16~4  EOLOH0 111.4% 7.7% 1,13 GR35 A4.88 0,45 865,47

2Y Le~5  F0.00 106.4X V.17 13,64 D7 T.05 D.52 §94.35

B0 LE-& BH.O00 114.9 C7LB0 LELEL 27.A% 0 7.0L .47 927.28

A1 L&~7  BOLOO IT1.00 . 7,70 13,14 29,40  5.73  0.463 958,19

22 168 I0.00 1341 TG A7 A.DE T BOLE .63 0,29 989,10

TF Le&-9  FO.L00 L31.4 HB.70  4.41 BLLAD & G.59 4020, 0l

s =34 L&~LO  TOLOO LBE.L VLY 1364 27 . bI - &, 0,68 LOR0.94
g-| 35 16-11 30.00 1FI.9 8,60 12,45 BG.HT b D.e8 1081, 95
B Lle-13  E0.00 122.6 9,80  1l.bb Rb.TT 7 2,59 1112.91

A7 B9-1 F0L00 L11.3X CB.BY  12.48 2, 00 L78 - 0,853 114%.94

IR BG-2 BOLOG LISH,9 Yo B R P v BELHO 4,79 0.63  1174.8%

43 —3% 29-F  EO.00 13E.9 7RO A0V PELE7  &.B0  0.58  L1E05.75

w

~F Ly en -0 oo g
(LI VARt R AR I

133

Ay E29--4 O Bo.00 127 .8 bR L 4 Gk we Y &.72 | D.ER LEZZhH.bHH
41 F9-% BO.00 130.2 LY 4, 45 CET W RE F 00 D,27 1267 .56
gy 2 255 EOLO0 1E2.4 FuF LE.EG . BeLTE a7 DR 12%8.48

4-8%
. | plt 122L7E
X Eecoundy H # Low _ ¥ < el o) 257 52
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BSE version
Instrument Type
Data capture Date
User F1lename

User Number

user Id

Usar comments
Preset Count Time
Caiculation Mode
H# selected

Ssample Repeats
Printer output Mode
BTank Count

IC# or SCR Selected
Replicates

RS232 output Mode
Two-Phase Selected
AQC choice

Cycle Repeats
scintillator Choice
Lumex Selected

Low sample Reject Count

Low Level Selection

H§1f Life gorrection Date
window Limits Window 1

Preset %Error Isol

Norm Multiplier Isol

Rackground CcPM 1

window Limits window 2

Preset %Error Iso2

Norm Multiplier Iso2

Background CPM 2

Alpha/Beta Discrimination

sam Rack Time

OOV WN
N
co
1

112,
118.
121.
130.
129,
130.
125.
136.
132.
118.
119.
1z21.
116.
118.
140.
116.
121,
114.
122.
124.
130.
120.
123,
132.
119,
118.
114.

H#

ODNNNHMNNWU'!NDOUJI'\JOOW-&-\ILHNG‘;QDWMI—"\I

B60_04_113001

3
: LS 6000

: 30 Nov 2009 13:25:54
: g:\...\Ls WINCONNECTION\DATA\USERO4\UNL113001.BSF

! 3H:5-ML,10-ML
: LS6000

: 30.00

: CPM

1 YES

: LIQUID
: NO

: 0

: YES

! hone

: 50.00

= 1.75

: 1.00000
: 0.00

: 450.00
: 20.00

: 1.00000
: 0.00

: NO

CPM Isol %Errl

A

0‘)0100\!“\]0‘\‘\1‘\!\l\l‘\lm‘\lm'\lm\lmm‘\lmm‘\l\!‘dm‘\l
. N )
w
|—l
T
(=]
=~

CPM Iso2 %Err2

7.

AOM~NAMNANNNNANOONAOOGIANO™N

LUmEX

COoO00O0OO0OOOOODOOOOOROELOOO0

ElTime

53



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,

BN OUOUWADENDROW D

O™
SNSYTW SN 0O W GO OO N~~~

o

B60..04._11300
13.13

13.64
13.51
13.16

4.36

4.41
13.04
12.45
11.66
12.48
13.33
13.07

4.58

4
13.55

Page 2

ANAGIOIN NI NN

.45 B65.47
.52 B96.35
47 927.28
.63 958.19
.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

OOOOOONOOOCOOOOO
N
=]

54



Fagke L -

S e 1 DEC Z00% Lep05
COMMERNT 2 LBHGLO

X s el m
UskER: 4
CERESET TIME
DATA CAll

S0L00

CPM H# tYES  BAMPLE REPEATES:
COUNT  El.AME - WO IO MO REPLICATES :
THO PHASE MO ARG Mt CYCLE REPEATS @
SCINTILLATOR: LIGUID LUMEX: MO LOW SAMPLE REJ:
LOW LEVEL 8 YES  HALF LIFE CORRECTION DATE: T

2
a

PRINTER : §TD

REZER sERIT

LR
o3 uw

CHAN:  S0.0 - 2850,0 YERROR: 1.75 FACTOR: 1. 000000 BKG, SUB: &
CHAM: 450,00 - 900,00 YERROR20.00  FRCTOR: L.000000  RBEE, SR 0

ALPHA-EETH DISCRIMINGTION: NO

% : : S e BTy T LORER AR
NG MIN CPM LERROR CRM RERROF % TUME

=7 FHLE0 E.BE D.77 TOLEL

i 37=1 WOL00 1E1.LE 7eE7 LELE
2 E7~E EOLO0 LR7.LE 7.47  1E.3& RESIO T LAR 0.91 81.73 T
T OE7-E 0 OR0LOD LIRS0 7.07  1E.74 CORELEL 4,84 0. 59 2L a5
4 B7—4 EOLO0 LE8.T VR A BR.YT H.BL D.&7 12%.55
B ORV-5B BGL00 LER. 4 Va0 L1307 A ) 7 a2 (.74 L8B4, 47
& E7-4 C EO,O00 LR7.E 7.4% 1339 BRLAT b.TE 0,47 185,85
VOB~V OEOLOD 1ES.E A KR B i A wEL AT &.82 0. 44 216,27
8 7R EOLOD LTSS G750 14.07 0 246,40 7.1i D.82  247.20
G I7-H BO.O0 LIA.T &7 LELER ROWT | b.LE 1.1%  2Z7E.1E
10 B7-10 0 B0.00 141.1 OBy 13,08 B L R0 &7 KT} TP .08
1i 3I7-11  3E0.00 1XI.1 7,83 1F.03 = T N A - 1.048 340,00
4R FF-LE O OBED.LOO0 OL31.3 8,80 12.31 BERLEY &8 GO EVO.HE
1% s0-1 I0.00 1439 B, B3 12,50 I v S W £ 1.95% 40Z7.01°
14 BO-2 EDLO0 L32.5 7.3 1BV 2R b6.81 G.83 432.92

15 S0-3 S0L.00 1E59,0 b.77 14,04 QBT o &L 1.446 467,897
b S04 HOL00 L2244 Fodd  1E.48 70 HL.BL. .53 494,78
17 QG- S0 00 L2400 &L A7 L1470 0 T ERLYL O 4082 0.48 BR5.a7
i8 S04 E0L00 124.8 Fu®n  12.99 2B.00 & o B0 Dadl Sl . S
1% 5B-¥ J0.00 122,50 dBa 27 14.59 B .87 e T .61 oa7 . 4%
20 Do--f ShL 00 1249 a7 1E.E& 29,13 &.77 0.6 &H18. 40
21 L9 .00 127 .4 Famn 13,851 28, EY &aHE 0. &84 a0, 31

- Bbo-04 - 10O
VM%fzdlﬁ
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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# sSelected

Sample Repeats
Printer output Mode
Blank Count

IC# or SCR Selected
Replicates

R5232 output Mode
Two-Phase Selected
AQC choice

Cycle Repeats
scintiTllator choice
Lumex Selected

Low Sample Reject Count

Low Level Selection

Hgif Life Correction Date
window Limits window 1

Preset %Error Isol

Norm Multiplier Isol

Background ¢cpMm 1

Window Limits window 2

Preset %Error Iso2

Norm Multiplier Iso2

Background CPM 2

Alpha/Beta Discrimination
H#

rRack 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

WOV R WNE

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

MOUIUO AQUIDWH R NUIWW A ~SNOWW

.B60.04_120101

i 3

: LS 6000

: 01 pec 2009 16:06:25
: g:\...\Ls WINCONNECTION\DATA\USERO4\UN120101.BSF

© 3H:5-ML,10-ML

HE

v NO
v NO
.

' NO
: NO
1

i NO
: 0

¢ NO

CPM I

SO O G~ 00 0O I Ty G L S

1 LS6000
: 30.00
: CPM
: YES
v STD
v EDIT
¢ LIQUID
: YES
! none
: 50.00
1 L.75
¢ 1.00000
: 0.00
: 450.00
. 20.00
¢ 1.00000
¢ 0.00
sol %Errl
57 13.27 28.30
.47 13.36 26.30
07 13.74 28.53
A7 13.36 28.77
80 13.07 27.03
.43 13.38 29.17
.03 13.77 28.63
.73 14.07 26.40
.97 13.83 29.87
.83 13.05 29.20
.83 13.05 28.57
.80 12.31 28.57
53 12.50 29.23
.03 13.77 28.77
77 14.04 30.57
33 13.48 27.90
17 14.70 28.70
.90 12.99 28.00
.27 14.59 27.97
.47 13.36 29.13
30 13.51 28.37
Page 1

CPM IsoZ2 %Err2

(]

COOOQOORORFRORPRPPRPROCOOOO0

ElTime

370.
402.

649.

M%.ud’%
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L.SC Run Log ' nstrument ID:  1Ls6000 . . 379844  ALS Laboratory Group - Fort Collins

CountTim

) Position
Date Sample D e{min) | Rack & Position Test User # Batch ID Check | Inilials ‘Comments
W 4-28-09 | %, - U : 5O /S - 1 7y Spal Y AN Y -5 i O ).
2 | -5 " - B \ ' | : [
3 i _ - 9 i |-
4 -7 : \ - 10 T
.5 s - 1 L .
6 3 I i
7 -0 Ss_ -] | i
B8 [ ~1! ‘ i - A f | [Recount, B # low
8 3H09/1y ~Serd . -3 %/
10 1 o926 12 -4 Pecound, ¥ H# lou
11 ‘ b . - S (dia
12 . -y - 1 i : Lecont, i # low
13 , C 18 L - 7 ) v\n‘
14 . [l - 3 A
15 ' - 7 \ 1 - 9 fFecoupy, H # Loco
16 T \ - W I A
7 /9 \ v - | 1 %l
i 10 L ss - 1% Y v L L & L
19_ti-2-99| dolf, @c. 12} AR - Y0 ~ lrh S e, | Fe | A
200 J-20-09) 3808507 -5 ma e 2 - g My Semi Yy 3H0FUAY ~S, / \
21 - ~$ees - 2 l.
22 -5 Ledh - 3
23 . ~-5en - g J/
24 . ~{Ln -3 JHOTH 24—
25 LAY -l
26 By | - 7
27 -3 - 73 .
28 | -y ' - 9 |
29 | -5 - 10 l -]
o & L L -6 A T 7 p T 1 7
Analyst / Date W Lor-of

FORM 762r6.xis (3/7109)

Note: Each page is copied as completed and included with the workorder/rin docurmentalicn; I eviegvﬁrd subsequently.
o .
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LSC Run Log ' Instrument ID: L.S6000 379845 ALS Laboratory Group - Fort Collins
o CountTim ‘ Pgosition .
Date Sample ID e (min.) | Rack & Position Test User#|  BalchID Check | Initials Comments
1 §-29-09| 0942277 30 2 -2 | H sm) | M 20091000~ lo | juwe |y | wo
2 : -8 Y 3% - 1 : { | L
3 _9 . - 2 bymex > S 7, tecouat
4 (o -~ 9 A
5 % -1 - b
& 30 G2 -6 Co2 - S
7 eiNALT - /2 () —
.8 ' e L -7 Locound, 1l # low
9 -4 - = L
10 -1S . - 9 A
11 :  —lb ~— 1D Eecount 17 # jow
R -1 -1l -
13 _ . 1% - Il Pecound, H # tow
14 | -19 o~ | . - |
15 v e - 2 b
16 ' U0~ o pf - 3 l ‘ - i
7 i _ - b ieS - Y . -
18 G eeSh | . -5 !
19 ' =G o) : - b NV
20 ~Jcng - 7 3O A4 - 7
"2 094328~ . - % |
22 . -2 - - 8 |
23 -5 - ST
24 ‘ i A -_{
28 -S RV
25 ' : ~lo 3¢ - |
27 ~7 1 - o B L7 .
agl” -% . - 3 ’ . ’ ) ﬁ-eﬂ?r_fﬂf/ Y B bow
29 . - , 1 -4 | l w7 ‘
30 R & ) L 8 J L I L 4 s
Analyst / Date }r//V/b [2-) 29 _ ' FORM 762r6.x1s (3/7/09)

Note: Each page is copied as completed and included with the workorder/run documentation; tévisiwgd subsequently.
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LSCRunlLog - - InstrumentID: LS6000 - 37984  ALS Laboratory Group - Fort Collins
CounfTim Position )
Date Sample ID e (min.) | Rack & Position Test User# Batch 1D Check | Initials Comments
N -30-09 | 090228 ~ 4 : 20 31 - WL | M Sw) | 4 3H@NHN T pee | e | wone
2 [ ~(S_ - e~ 1 -
3 \ - | - &
4 | -7 T3 L '
5 -8 - Yy Cecount , H ¥ low
& I -'(9 - S - l/ )
7 L -1 0 - G A
8 3 Ay - % MG - 7
9 -g (S -3
10| - Flesh - 9
it - oy, ~ 0 , 4
12 BB TN, ST N2 -F f
13 DI/ 2 73] L - b . \ ! d
14 09/f2L 71 : 2% = i | - ﬁewam“. f B law -
15 : IHOQUAY - R M b =2 ‘ . PV ,
16 . -9cp2 - - 3 |
Y/ -9Led . - Y
18 : ~3Lcsd - 3 ‘
19 4 L ~2cpy L d, =~ (o 1 L » Js 4
20| 40 -4~0%F dedy B¢ P2 I T —_— - | - gl | el PR
21 f2-1-09 OGN~ | () 30 57 = 1 e {om{ 2 2HeIMT— | 1 MU”ML?@LM
22 ' o = : - 2 L ' ] T
23 | . T ' - 3 J
=l L L -ims -y [
25 WOGI(7 - 1662 -5 N
26 s - o | ] !
27 “l1es PN ! |
28 L tes L 137 - =% & . 1 Y )
20f D--08 | ©UNS-F . 30 31 - I H3- Sm] Y MY - ot | fut V)i
! I L -4 - 2 L 1 S b A
Analyst / Dale i (1 209 _ : _ FORM 762r6.xJs (3/7/09)

LI S

Note: Each page is copied as c@mplete'd and included with the workorder/run documentation; rl,avip}ngeq subsequently. -
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Instrument ID:

379848

LSC Run Log LS6000 ALS Laboratory Group - Fort Collins
CountTim ' Position .
Date Sample ID e (min.) | Rack & Position Test User # Balch 1D Check | Initials Comments
| _fa--09 | osiss— /3 30 37 - 3 Hy  Smi i Hoqii2y -~y o Y
2 { 09026 ~2 { 1 B | IFpay— 3 ]
3 - - "'” - S ! | ) 1 X
4 | ~ 1% - b | | \
5 \ Y - 7 ] / I
B =17 - ¥ i [
7 b T - 9 [ L |
B g7 = 13 - (O : S0 2Y-6
o iy -1
10 “Ll -
" = 10 S0 - ]
12 9 | - 2
13 Jr A0 | | -~ 3
14 o948 - 8 . -4 34090t~ 1
15 T | - 5 {
1 L -n - 4 L
17 07119 ~ 1% - 7 34070 - 8
18| L =19 - % : L
19 ] O71)9 - )] 1Y L - g J Y 340Gl - G . Y N
- 20} [1-2-0% Daily mc. /0 L -~ gaf - [ed e s | e | -
21 L-08 | Jtofilav 1ol 4o X - | Hs 10w B 3o A~ | —
22 ! OHI0L[ - | - 2 : '
23 1 I - 3
24 R -y .
25 09yt —~2 L L - 5 L P L Aol
26 X 091221 -9 30 o - HY S | Y SHo?H2u - s puer | A | (e shll > S X
27 [ e : O — —
280 ]
29 — .
0| = = o it |
Analyst / Date A 1a-2 - FORM 762r6.xIs (3/7(09)
Note: Each page is copied as completed and included with the workorder/run documentation; r;g.:_vie_awgadsubsequently.
h »%
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M N

M

ALS Laboratory Group - Fort Collins

QUALITY ASSURANCE SUMMARY SHEET

PARW.O. /BATCH 091227/ 3posn2v-¢
TEST M3
METHOD Llg . Seint
SOP/REV (PREP) 206 [210
SOP/REV (ANAL) 704 /€9

Briefly document any QA or other problems or deviations associated with the analysis of
samples. Problems could result from: Jog-in, color, odor, dilution, consistency,
scheduling, equipment, or instrumentation, or may inchude documentation of minor
deviations necessary due to unique DQO’s or sample characteristics.

il fp g2 0%

Upon analysis of sampie 0911227-% on 11/29/2009, it was noted that the luminescence
Wi . value was greater than 5%, at a value of 7.44%. The sample was récounted on Hfff L~
2% 12/02/2009. The luminescence value was still greater than 5%. The potential of a high

* bias to the analytical results exists for this sample due to the luminescence. The count -

data from the analysis on 11/29/2009 will be used for reporting of results for this sample.

Results are submitted without further qualification.

22 j2-s-e8
-
//
.
T
—
el
e , Jore -1 -of
& "
TECHNICIAN/ANALYST ﬁ» b Az DATE /i-4-09
DEPARTMENT MANAGER W (,\%—\————’— DATE 12/05 ;657
381819 Bon
Lo FORM 302r6b.doc (4;33/04)
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Radiochemistry Instrument Worksheet

" ALS Laboratory Group -- FC

Pre :
p Procedure H3 Analytical QASS / NCR? f@ N 38182
Prep | LabiD QC [ImtAig| Fin Alq] Units | Report | GOET ] Ont ] Rack. ] Gnt1 Pos Cnt2 | GniZ Rack-1 CntZ Pos Gots | Gnt dRAck. | G 3 Fos - Totes
Num Type Units Fileflast Pos Chk By Filafinst Pos Chtk By Filelinst Pos Chk By

SO ERRERE .
Soin# _ Nuclide SolnlD Prep Conc ___Units rep Date Aliquot Units Pipet ID
$1 H-3 648361044 2,623,626 DPMmI 11/24/09 0.1 m RS-013
- .
Pagd® of 4 t t Sheet --FG:
g H2 Instrument Shes ALS Laboratory Group ~- FC Suparsedes: vt

Date Prinfed: 11/25/2009 9:55 . : LIMS Version; 8.374A



ALS Laboratory Group — FC

Rédiochemistry Instrument Worksheet

09112271

Reporting Units

- TstGrpNdme: © oo o
H3_Edgewood_smears_20pCl

pCI{samp

0911227-2 H3_Edgewood_smears_20pCi pCifsamp
0911227-3 H3_Edgewood_smears_20pCi pCilsamp
0911227-4 H3 Edgewood_smears_20pCi pCifsamp
0911227-5 H3_Edgewood_smears_20pCi pCifsamp
09112276  -H3_Edgewood_smears_20pCi pCifsamp
0911227-7 H3_Edgewood_smears_20pCi pCifsamp
0911227-8  H3_Edgewood_smears_20pCi  pCifsamp
09112279 H3_Edgewood_smears_20pCi pCifsamp
0911227-10 H3_FEdgewood_smears_20pCi pCiflsamp
0911227-11 H3_Edgewood_smears_20pCi pCifsamp
09114227-12 H3_Edgewood_smears_20pCi pCifsamp
0911227-13 H3_Edgewood_smears_20pCi pCifsamp
0911227-14 H3_Edgewood_smears_20pCi pCifsamp
0911227-16 H3_Edgewood_smears_20pCi pCi/lsamp
0911227-16 H3_Edgewood_smears_20pCl pCifsamp
0911227-17 H3_Edgewood_smears_20pCi pCifsamp
0911227-18 H3_Edgewood smears_20pCi  pCifsamp
0911227-19  H3_FEdgewood_smears_20pCi pCifsamp
0911227-20 H3_Edgewood_smears_20pCi pCifsamp

Sample Barcodes

Senpresrot A R A Sepraarse R AU
oo R GA | Gorsess OB A
| aaarss A S TG s RN OAERE A ERAMIGR AT
SPosrizrorsy A Seogrizdsrs AR A A
et pearss R R Serbmaest AT AR
B s [ERTRGE WAR DRI oose o2 (OGRAEAERMEIAY
e pasrsts AR5 GG OB Soormarsts OGN OO R R B
Pasfgs o4 Py —— A.LS Laboratory Group -- FG '

Date Printed:

11/25/2009 255

LIMS Version; 6.314A

Supersedes:

&




ALS Laboratory Group -- FC

Radiochemistry Instrument Worksheet

0311227-15
SHUY1124-6P815

A

0911227-16
3HO91124-6PS16

N AR

091122717
3H091124-6PS17

1R A A

0311227-18
3H091124-6PE18

NG AT S

0911227-19
3H091124-6P819

G AN TSR

0911227-20
3H091124-6P520

3H091124-5PS21

3H091124-6cbIMB

!
AT

3091 124-6ch2MB
3H09124-6PS522

(A AR AR A
TR SR

3H091124-6P523

3HG91124-6cbBMB

3H091124-EMB
3HO91124-6P524

TS R

3H091124.6L.CS
JHO91124-6P625

ﬂ
A
A G AR

3H091124-8LC50D
3HDS1124-6P326

I O R

=Y
PagdY of 4
Date Printed:

H3 Instrument Sheet

11/25/2009

9:85

ALS Laboratory Group -- FC

LIMS Versien: B.314A

Supersedes:
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Radiochemistry Prep Worksheet

ALS Laboratory Group - FC

P : . -
rep Procedure H3 Reviewed By: LJF { Review Date: 11/25/2009
Non-Reutine Pre-Treatment? ¥ 1(fD) Bateh: _aHAC Re-Prep? Y (/) Batch: _aJ Jfc Prep QASS /NCR? ¥ 1()._a2/4
Prep SOP: PAI 700 Rev: 10 Prep Analyst: Jay Fielding Balance: ’ Cacktail: UG-LLT
Prep SOP: NONE Prep Date: 11/24/2009 Balance: Gocktail Pipet: T-002
Matrix Class: solid Prep Dept: RS Aliguot Pipet: RS-009
Samp | Prep LablD QC | Dish | InltAlq | Fin Alg Prep Basiz | Analysf=s Vol.[ml) Standards Prep Notos
Num | Num Type | No. camplo | sample

Comments
|L0t # 97-090301. Due to Inadequate volume no sample duplicate or matrix splke was performed. A LCS Duplicate was performed instead.

Splked By: Jay Fielding Date: 11/25/2000
Witnessed By: Joe D). Dauner Date: 11/25/2009
ERPLE ey ITTRIE TR of
g‘};", LT AN RIS paLr ﬁggﬁx‘_ LT S A e B FEN a2 ek ;.;;g:-g
Soln# _ Nudlide SalnlD Prep Con Unils __ Prep Date Aliqugt_Unils _Pipet ID
51 H-3 648.3810.44 2523626 OPMml 11/24/08 0.1 ml RS-013
)
-~ .
Page of 2 H3 Bench Sheet ALS Laboratory Group -~ FC Supersedes: _f25(9%- BI37

Date Printed: 11/25/2008 9:54 LIMS Version: 6.314A




ALS Laboratory Group - FC |

Radiochemistry Prep Worksheet

Prep Procedure:

H3

Prep Batch Not Validated!!! .. ccon,

Review Date:

Non:Routine Pre-Treatment? Y / N Batch: Re-Prep? Y I N Batch: Prep QASS/NCR? Y/ N
Prep SOP: PAL 700 Rev: 10 " Prep Analyst: Jay Fie!ding{ Balance: Cocktall: UG-LLT
. Prep SOP: NONE Prep Date: 11/24/2008 Balance: Cocktall Pipet: T-002
Matrix Class: solid Prep Dept: RS Aliquot Pipet: R3-009
Samp | Prep LaiiD QC | Dish | InitAlg | FIn Alg Prep Basis Analysls Vol.{ml) Standards Prep Notes
Num | Num ‘Type| No. .
sample | sample
1 1 91122741 SMP 1 1 As Recelved
2 1 0911227-2  SMP 1 1 As Received
3 1 0911227-3 SMP 1 1 As Recelved
4 1 09142274  SMP 1 1 As Racelvad
5 1 09112275  SMP 1 1 As Recelved
8 1 09112278 SmP 1 1 As Racelved
7 1 0811227.7  SMP 1 1 As Racelved
8 1 09112278  SMP 1 1 As Recelved
9 1 09112279 smMP 1 1 As Received
10 1 091122710 SMP 1 1 As Received
1" 1 091122711 SMP 1 1 As Recelved
1z 1 091122712  SMP 1 + As Recelved
13 1 09122713 SMP 1 1 As Received
14 1 091122714  SMP 1 h] As Received
18 1 081122715 SMP 1 1 As Received
16 1 091122716 SMP 1 1 As Received
17 1 099122717 SMP 1 1 As Racelvad
19 1 g911227-18  SMP 1 1 As Received
19 1 081122719  SMP 1 1 As Recejved
20 1 0911227-20 SMP 1 1 As Recelved
2% 1 3HOHM124-6chi MB 1 1 As Recaived
22 1 3H091124-6chb2 MB 1 1 As Received
23 1  2H091124-6ch3 MB T i As Received
24 1 3HO031124-6 MB . 1 1 As Racsived
28- 1 3HU911246  LCS 1 1 As Raceived s1 ' ,
28 1 3H0%1124-8  LCSD 1 i As Recelved 51
Pagé™ of 2 H3 Bench Sheet Supersedes: Noe

Date Printed:

11/25/2009

8:37

ALS Laboratory Group - FC

LIMS Version: 8,314A |



Radiochemistry Prep Worksheet

ALS Laboratory Group - FC

L]
Prep Procedure:  H3 Prep Batch Not Validated!!! .,..cqz5, Reviow Dato:
Non-Routine Pre-Treatment? Y / N Batch: Re-Prep? Y I N Batch: Prep QASS/NCR? Y I/ N
Prep SOP: PAI700  Rev; 10 : Prep Analyst: Jay Fielding 6 Balance: Cocktall: UG-LLT
Prep SOP; NONE Prep Date: 11/24/2009 ' Balance: Cocldall Pipet: T-002
Matrix Class: solid Prep Dept: RS . ) Aliquot Pipet: RS-009
Semp | Prep Labin Qc | Dish | inltAly | Fin Alg Prep Basls Analysls Vol.[ml) Standards Prep Notes
Num | Num Type| No,
. sample | sample
Comments
Lot # 97-096301
/ [N -
Spiked By: Jay Flelding \0 . Pate: 11/26/2p08
Witnessed By: N7 Daie: f[/ Zg /og
Soln# __ Nuchide " SalnlD Prap Conc Prep Date Afiguot Units  Plpet [D
51 H-2 848.3510.44 2,523,626 DPM/mI 11124i09 0.1 ml RS-013
£ eep o /?,[ / o
-~ ‘
Pagd? of 2 H3 Bench Sheet ALS Laboratory Group -- FC Supersedes: P"\,&

Date Printed: 11/25/2009 8:37 LIMS Version: 6.314A
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Radiochemistry Prep Worksheet
ALS Laboratory Group -- FC

Prep Procedure:  H3 Reviewed By: LJF { Review Date: 11/25/2000
Non-Routine Pre-Treatment? ¥ /) Batch: M\Ac Re-Prep? Y (L) Bateh: ALPC ... PrepQASS/NGR? Y (W NIA
Prep SOP: PAI 700 Rev: 10 Prep Analyst: Jay Fielding Balance: Cocktafl: UG-LLT
Prep SOP: NONE Prep Date: 11/24/2009 Balange: Cocktail Pipet: T-002
Matrix Class: solid Prep Dept: RS Aliquot Pipet; RS-009
| . I
Samp | Prap LablD QC | Dish | InitAlg | Finalg Prep Basis Analysls Vol.[ml} Standards Prep Notes
Num | Numn Type| No.
. sample | sample,
1 . 1 081122721 SMP  NA 1 1 As Received . o - - ira
2 1 0122021 SMP 1 1 As Received j e
3 1 3H031124-8cb1 MB 1 1 As Recelved ] s e
4 1 3HD91124-3cb2 MB 1 1 As Recelved . . > e
5 1 3H081124.3ch3 NMB 1 1 As Racolvod J v T
6 1 3HD911249 MB 1 i As Received / o W T
7 1 3H091124.9  LCS , 1 1 As Raceived R 51 /
8 1 3HDe1249 LesD W 1 1 As Recelver A 51 T =
Camments
Lot # 87-090301. Due to inadequate volume no sample duplicate or matrix spike was performed. A LCS Duplicate was performed instead.
Spikert By: Jay Fielding Date: 11/25/2009
Witnessed By: Joe D. Dauner Date: 11/25/2009
SR 7
Scin# _Nuclde SolniD Prep Cone  Units __ Prep Dale_Aliguol_Units  Pipet I}
51 H-3 848.3810.44 2,523.565 DPMAml 11724109 0.1 ml RS-013
PagE 1 of 1 H3 Bench Sheet ALS Laboratory Group -- FG Supersedes: l‘!'f-S_/a 9 B

Date Printed: 11/25/2009  10:03 LIMS Version: 6.314A



ALS Laboratory Group -- FC

Radiochemistry Prep Worksheet

Prep Procedure:

H3

Prep Batch Not Validated!!!

Review Date:

Reviewed By:

Non-Routine Pre-Treatment? Y / N Balch: Re-Prep? Y I N Batch: Prep QASSINCR? Y/ N
Prep SOP:PAI 700 Rev: 10 Prep Analyst: Jay Fielding{ Balance: Cocktail: UG-LLT
Prep SOP: NONE Prep Date: 1142412009 Balance: Cockfail PipF‘l: T-002

Matrix Class: solid Prep Dept: RS Aliquot Pipet: RS-009

Samp | Prep Labis QC | Pish | it Alg ﬁﬁ Alq Prep Basis Analysis Vol.(ml) Standards Prep Notes
Num | Num Type | No. ’
| sample | sample

1 1 091122721  SMP 1 1 As Received

2 1 0911229-21 SMP 1 1 As Recelved

3 1 3H091124-9cb] MB 1 1 As Racelved

4 1 3HD91124-9ch2 MB 1 1 As Roceived

8 1 3H081124-9¢h3 MB 1 i As Recelved

6 1 -3HO091124.8 MR 1 1 As Recelved

7 1 3Hoe1124-¢ LGS 1 1 As Recelved 51

g 1 3H091124-8  LCSD 1 1 As Raceived 31

Comments

Lot # 97-090301. Due to inadequa/te volume no sample duplicate or matrix spike was performed. A LCS Duplicate was parformed Instead.
— e e eneam s e e i e = et _

Splked By: Jay Fielding
Witnessed By:

]

Date: 11/25/2009

3NO

Dale: [llz_f./w 4

R R R s TSR R ‘

Soln#  Nuclide Solnlf Prep Conc Units Prep Date Allquot Units  Pipet ID
51 H-3 548.3610.44 2523685 DPM/m! 11724109 0.1 m  RS-013
ey | D/Z-J}to

Pags:i of 1
Date Printed:

H3 Bench Sheet
11/25/2009

8:48

ALS Laboratory Group -- FC

LIMS Varsion: 6.314A

Supersedes: g\ﬂ‘m_f



SAMPLE CONDITION FORM (SOLIDS)

ANALYST: S/

ANALYSIS DATE:  (1]z4lo%” A MEfHOD: 5}-{
WORK SaMPLE SAMPLE CONDITION
ORDER D} ogwe TEXTURE ;  Remarks
O?H'ZZS’ [*20 Pxﬂtfuéé BbotPE Swipe n LD vl wrh Swml
lotnze, |iszo | ) | )
01127 [+2]
pduzzd =20 o !
odnzzd |iret | N | ¥ Jo

Y
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f %ﬁg“ ational Institute of étattharhs & mr.bnu[ug*y
T A %o ,. il e g }? Déqg/
Certificate . 7779 2655,
Standard Reference NiatéHial 4937F
“Hydfogen-3-Raditactivity Standarg, » > =

Sted o by LA

I
R LRt 11 1
e

“ el
"a; b4 w7 &

This Standa.rd Reference Matesial (SRM) Corsists of fhdioadhes Miyirogen-3, as water, iti 5 mL of d:sulleﬂ
water, The solution is contained in a flame-sealed NIST borosiicate-glass ampoule. *Thie SRM is Ttended
for 'the calibzation of beta-particle ccuntmg mstmmeuts and for the momtonug of radmchemmal pmcedm:es

e i

SO WL el o Blend

Radiological Hazard

The SEM ampoule contains hydrogen-3 with a total activity of apﬁ?Sfim%y 3.2 MBY “Hyd#dgen 3 decays
by, beta-particle emission. None of the betaagaz:tlclcs escape from the SRM ampornle. Daring the- decay

Process no photons are emitted, Apprommate unshielded dose T4tes at several distaticss (@5 of the referenie
time) are given in note fa}*. There is no defectable external radiation. The SRM should be used only by

persons qualified to handle radioactive material. i o e , {
- = sE .3
T e RS 0B e gk 5z e Ll Logh, 3 REGR ; 4
o - i B, E RERE LMDV ghont
Foara ooa ow oL Ch c'a‘f'ﬂl%mrq} = O N e
The SRM smpouie contains only distilled water. There is 1o chemical hazard, If the ampouls is to be opened
1o, fransfer the_&é‘so;}_:tt_gg&xhe f:ccqmgzeggcd 1?5%%:@“5 Is given o page 2, . O
. f L R FURRE
Storage and Handling :

The SRM should be stored and nsed 5t a tempe:ra.tme BetweenS'and 65 °C. The solution i m an unapened
ampoule should remain stable and homogeneous vntil at least September 2008, e

The ampéule (or any subsequent containcr), should slways be clearly marked as contaifiing Fadicactive
material, If the ampoule & transported it should be packed, marked, Jabeled, and shipped in accordance with
the applicatle natiopal, intexrnational, and catrier regulations, The spiution in the ampoule is 2 dangerous
good (hazardous maierial) because of the radioactivity.

Preparation
This Standard Reference Material was prepared in the Physics Laboratory, Jonizing 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 aspecis involved 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

Galthersburg, Maryland 20899 Naney M. Trahey, Chief
June 1999 Standard Refersnce Materials Program

HafiIife and text revised October 2000

SRM 4927F, page 1 o6, | “*Notes and references are on pages 5, and 6.
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Rerommended Procedure for. Openmg the SRM Ampoule

1)  If the SRM solution is to be diluted, it Js-recommended thatthe diluting sojution have a composition
comparable to 'that of the SRM snlutlon

t
2)  ‘Wear eye protection, gloves, and protectwe clothing ; andwork over a tray with absorbent paper in it
‘Work jn 2 fome hood.

3)  .Shake the ampaule-to wet all of the inside surface of the ampoule. Return the ampoule to the
upright pDSIﬁon. . L _ .

4) -Chedk that all of the "hqmdhas drained ontof the neck of the ampouie. If-nccessmy, géntly tap the
neck to speed the process. )

w e

5}  Holding the ampoula upright, score thenarrowest part of the neck with 2 scribe or diamond'pencil..

[TLn

6)  Lightly wet the scored Jma This reduces the crack propagatmn velocity and makr,s for d cIeaner
break.

o

)] Hold fhe ampoule upnght with a paper towel, amper, ora support jig. Position'the scored line away
from you, Using a paper towel or wiper to avoid contamination, spap off the top of the:ampoule by
pressing the nan'owest part of the neck a.way:&om you while pthng the tip of the ampoule towards

you. - .
B " - "y
8)  Transfer the solution from the ampmﬂe ising .a pyenometer or & p:pe-t with - rhspenser handle.
NEVER PIFETTE BY MCUTH. _ .
9)  Seal amy upused SRM sthhon m a flame.sealed glass ampoule, if possible, to minimize the
‘evaporation loss. e , : .
See also reference [41*. )

P

SRM4927F, page 2 0£6 : *Notes 2nd raferencesaré on paged's and 6.
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- .. PROPERTIES QF SRM 4927F T

\ 3
- ~ ;'*"‘" e e =‘-‘=-:-:-'- WL AR BRI AR . TIMRATS g, LeeecTdh
b ‘. 1ty H >
. we o ot 90t Cerfifiedyalues ; 1. » -, e el
: : - S, ey
Freres 7 T - P
. I, W ot

Solntion density .., e, i

(©0.9984:0.012) g-mlFat 204 5C B~

T ool LY - e
Radionuclide . H

Hydroger3™ ™

I Refereri¢e tihme =, i -
1

1200 EST, 3:September1998

I Massic-activify of the solution [¢}.*

634.7 KBgeg?t o . NS

Lkelatwe expanded unuertaml:y &k=2

072% [di[e] . i

1
':;.. " ......;... - o— - e — P
b © . - e
D .. .. Ducettifiedvalues o M
[N . B 7’ ., SN ’
-Bhysicdl Properfies:-. - . - 3 e p— - i 1Y
il Soutce description Liquid in flame-~sealed NIST borosﬂ:cate-glass ampouIc sl o
---------- = R
Ampoule specifications Body ontside djameter (165 0.5) mm e s Y,
) : Wall Thickness T mRE T ) e
) Barium content Y Ldsthan25% ¢ <%
- e Lead-oxide content " Lebs than 0.02% !
. . : Othq;.l_;@amy elenignts .Trace quantities §
{| Sointion mass Appréidinatelys.0 g” -t LT e e
= o T EE——rp—— T )
CIiemicaIProperEi_qﬁé':m, L ~ - = e Jiing 3
Soifion Sompositiod Cheiiii'aiqj'“ T™~Conceritfatioh | Mass Fraction "}l
-1 Pormld ' (molL™) - wefgegy
: HO ' 35 by
‘1 e '?;HI-IO L 6x;L[}"" T 1 )g_l{‘]'s 4 %;
3 T o Ly T ] - L e, - et et SRR ol

S AT PR T W

Radwlog:calP:opemas

Radionnclidic impurities

Nonpe defected [f]

4| Half lives nsed

Hydrogen-3: (4500 = 8} d [g] -

Calibration method and measuring
instrument(s)

4nf pas counting of SRM 4927E using the NIST length-
compensated internal gas proportional counters and
intercomparison of SRMs 4927B/4927F using two-4n8 liquid-
scintillation counting systems ‘Th]

SRM 4927F, page 3 of 6

*Notes and referénces.are on pages 5 and 6.
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EVALUATION OF THE UNCERTAINTY: OF THE MASSIC ACTIVITY [d]*

Input Quanuty x, | Method Used To Evaluate (), Relative Relative Relative
Fhe source of um:ertamty " 'the standard uncertatnty of #, ‘Uncertdinty | Sensitivity | ‘Uncertainty
. (&) denotes evalyationby '~ | "OfInput | Factor,  '| Of Output
(and individnal statistical methody , 'Quantity, |gpfa |- Quantity,.
uncertainty components (B)-denotes evelnation by ux), Gy 1w,
% where appropriate) »dther methods (%) 0 iil 1 (%) [k]
Massic count rate of | Standard deviation ofthe mean | 018 . |. 1.0 . 018, i
SRM 4927E, comrected ~ | for 23 sefs of gas counting 1 - S
for backgroond and .} measurements (A) t
decay [h]
Gram-mole Estimated (B) 0.20 10 0.20
measurm:ne.nts
A Live-time [p] Estimated (B) 0.10 10 d10
Fxtrapolation of “Bsfimated (B), 020 10 [ o020
conni-rate-versus-emergy | - - L :
o zero emergy ‘..
“Hialf iife of H<3 ;| Standard uncertainty " 0.8 0.008 0.002
... |-of the half iife (&) © fm] [n]
Liquid-scintillation .| | Stindaxd deviation of the vieen 0.06 10 0.06
intercomparison of SRM | for 7 sets of hqmd-scmtﬂlatlon .. .
4929F and SRM-4927E | measurements (&) - B B I ‘
Radiomuclidic-impurities —]-Limit of detection (B) [q'] 160. 0.0005 | ° 005 1
"—m 5 = .
Relative Combined Standard Uncertamty of the Ouipnt Quant:ty, z) (%) 0.36
Cuvera,gc Factor, & . x2
Re]aﬁveBxpa:nded Uncertainty of the Ontput Quaﬂtitsr, Uy, (%) 072 |

SRM 4927F page 4 of 6 .

P+ B

*Notes and references are on pages'S aud 6.
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[v]
A

[d: .
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o
g
[k]

H

A R . - M
CThe stated uncertamty-m-two times the

"' “Sep reference e w0

T .- nuy v .NO:IES s .y SheS a H;

2. A (Y] &+

'Ihc Sievert is ﬂle ST unit for dosc eqmva]eqt. See re‘x’emnce [1] One - jv i it eq_uai Io 0{1 m:em.
Distance from Ampoule (cm): 730 I
Approximate Dose Rate (uSv/h); ,  <0.1(Not detectable)

st"da;duneert Ey H.\M

Ak, W e

''''''

Massm n:tmty;sd‘.he preferred namé for the quant:ty acl:mty dmded by fhe to‘tal THass of the' sample,

w -1 M . 1 T

The reporte orfed yvalug, y, of massic activity, (acimty per, Amit masq) at the rcfercnoe hme Was not

measured ditectly but was de%ved from measuremen’ts a?d calcﬁlaﬁons of o}her il es” This cafl”
be expressed asy = fix;,x, x5 ) where f is a mathiématical funition demred‘from the dssumed

model of the measurement process. i1
| 5

The,value,.-t;, used for each Input quantﬂg.: has. 2 stpndard 2 Hdﬁl‘.’@lﬂlj’, u(x;), that generates &

correspnndmg unuertamty ny, u,(y) "j @fa:q.[-u(x,) cﬁled a\'compnnent of conbingd™ Standard’ -

mnce;:tamty Qi;y oot - e " é : .
o .ug = ey . 5 A A ey _:,

Ihercombmeggstanjdard uncerta.m;y of y ue(y) Js the pusmve sgnare mot og tﬁgéﬁsgm of thc squarcs
of tbe componcnis of combmcd. stand uncertmn : o o
i T Pl L T

2 i

g,-.

"The corbined standard uncertainty & h'mlhphed b i i ‘coverage factor of k = 2 to obfain U, the
expanded nuncertainty of y,

Since i can be assumed that the posm’bl’éﬁ“égﬁﬂz;ted values of the massic activity are approximately
no:maﬂy disiributeg with apprwnmate standard deviation q,(y) the unknown value of the massic
a.ctmty is behevedjto fie in I:he mterval Ly 1 Uw.iﬁx a"feue:l of oonﬁaencc (¥ appromaté[‘y”%‘i percent.
FL )

For further fnformatior’ on the expression of wneertainties, séé réferences [2] and [3}.

ﬁe valye of “éach stzndard ) unoertamty companem aritl hence fhe value s o’f‘the expafidés imgertainty
1tse s a "hest, esumate“based upon il available. b3 o%ma.hon, pat s only appmmmatéfy’lcuow:: That
45 say, the Vuncerfinty of the" “nicgFtainty® 1 “I4tpe dad miot well known. This is J:me ‘for
uncertuinties evaluated by statistical methods (e.g., the relative”stantlard dévidtiah of e Sthndard
dewancn of the mean for the massic response i approximately SB%) and for uncertajnties evainated,
by other methods (whmh mnld sasﬂy be ower ‘estimatet 6 npder estimated by substantial aczounts). -
The unknown value of the expandedunceftamty ﬁﬁéheved to_he in themte:vaf /2 to 2U§ (' e,,withm

a factor of 2 of the estimated vilue),

The esnmatzdhmt of defe:?hon for radicnuc’hdm mpuntxes is 300 Bq-

W s -

o

Thc stated ﬁncertainty is the standard unceztamty. See referéfice [5}.

The SEM 4927F salution was mtercompared 'Wlth the SRM 49273 solution nsing hqmd-scmﬁllanon
counting.

Relative standard uncertainty of the input quantity x;.

SRM 4927F, page 5 of 6
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(1.

The relative change in the output quantity y dmded by the relative change in the input quantityx,.
If |By/ér| (ly) = 1.0, then a 1% change in x, results in 2 1% change iny If l@/ax,] () = 005,
then a 1% change in x;"results in 2 0.05% change in y. !

Relative component of combined standard uncertainty of output quantityy, rounded to two. significant
figures or less. The relative component of combined standard uncertainty of y is given by u /)y =
| Bl | )l = |aylan| «(dy) - tz(x,)/x, The numerical values of 2(¥)lx;, |8y/éx,| - o), anid u,(),
all dimensionless quanttles, are listed in columns 3, 4, and 3, rcspcctmly Thus, the value in colums
5 is equal to the value in column 4 multiplied by the value in colurn 3, The input quanhﬁes are
independent, or very nearly so. Hence the covariances are zero or negligible. *

The Ielatwe standa.rd uncertamty of A-ts determined by the relative standard lmcertamty of A (e,
" of the balf ]ﬁc) “"The relative standard uncertainty of ¢ is neghgib]e :

(B | @) = |het]
The live time is detenﬁrzﬁéaby co{_ipﬁilg_the piflses frofi & gated cry.stal;cbiitrolled‘osc':ﬂlator-.

The standard uncertainty for each undetected impurity that might zeasonably be expecteﬂ io be
esent is gstimated to be egual to the estimaated limit of detection for that impurity, ie. )k, =

" 100%. 180/ | (ely) = {(rssponse per Bq'of 1mPunty)7(response per Bg.of H-3)}{(Bq of

.mpm'lty)/ (Bg of H-3)}. Thus u,{y)y is the relative chinge in y if the impurity were present with a

. massic activity equal to the estimated limit of datecﬁon

REFERENCES

Intcmaﬁunal Oa;gamzatlon for Standard:zaton (150,150 Standardsﬂ'mdbaak Qu:zntmas and Units,
1993, ‘Availabile from the Ameritan National Standards Instifute, 11 Wedt 42nd Street, New York,

NY 10036, US.A. 1-212-642-4900 IR o -
quemahonal Orgamzatmn for Standardization (ISO), Guide to the Ezpmzswn of Uncertainty in

. Measurement, 1993, Available’Tom the AmmcanNatmnal Standa.r.ds Institute, 11 West: 42nd Street,

 New York, NY 10036, US.4, 12126424900, (Listed under TSO miscelaneciis pubzmnons as "ISO
Gmde to the Expressmn 199 ”) ’ . ) 7

B & Tayler and C.‘E Knyatt, Guidelines for Evaluatmg and.Expresmg the Uncmry af MST

R

Measurement -Results, NIST Technical Note 1297, 1994, Availablo “from the Supenntandent of
Pocuments, 1.5, GovcrnmentPrm‘hng O’fﬁce,Washmgton, ,'DCJZO4G7’ USA . -

b

Nationa) Conncil on Radiation Profection and Measurements Report No. 58, A4 Handbook of
Radioactivity Measuremnents Piocedures, Second Bdition, 1985, " Afailzble from the National Council
on Radiation Protection and Measurements, 7910 Woodmcnt Avenu_g., Bethesda,MD 20834 U. S.A.

L.L. Lucas and M.P. Unterwsger, Comprehensive Review and Critical Evalzzatza:z of the Half-Lifz of
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SRM 4927F, page 6 of 6
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H-3 Swipes "Window 2" Control Limits (L.S 6000)

The background count rate is determined from the average of the reagent blanks 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 10/29/09 mh

COUNT Count Average count Count 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 | 3HO91124-4CB1 30 ' 28.70 '
11/28/2008 | 5 | 3HO91124-4CB2 30 79.27
11/28/2009 | 6 | 3H091124-4CB3 30 30 28.10 28.69 25.76 31.62 PASS
11/29/2009 7 | 3Ho91124-5CB1 30 2717
11/29/2008 | & | 3H091124-5CB2 30 28.40
11/29/2000 | 9 | 3H091124-5CB3 30 30 28.97 28.18 25.27 31.09 PASS
11/29/2009 | 10 | 3HO91124-6CB1 30 29.60
1172872009 | 11 | 3H091124-6CB2 30 29.00
11/30/2008 | 12 | 3H091124-6CB3 30 30 2917 © 29,26 26.29 32.22 PASS
11/30/2008° | 13 | 3H091124-7CB1 30 29.53 ;
11/30/2000 | 14 | 3H091124-7CB2 30 28.17 .
. 11/30/2008 | 15 { 3H081124-7CB3 30 30 27.47 78.39 25.47 31.31 PASS
11/30/2009 | 16 | 3H091124-8CB1 30 29.07 ‘
11/30/2008 | 17 | 3H091124-8CB2 30 29,23
12/1/2009 | 18 | 3H091124-8CB3 30 30 27.63 28.64 25.71 31.57 PASS
12/1/2008 } 19 | 2H091124-9CB1 30 30.67
12/1/2008 | 20 | 2H091124-9CB2 30 28.87
12/1/2009 21 | 2H091124-9CB3 30 30 20,73 29.76 26,77 32.74 PASS

RB_H3_Swipes_QCurve
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H-3 Swipe Quench Curve Background and Efficiency Determination

LS6000
12/2/2009

Polynomial Coetficient

Efficiency Background H # Range
X0 3.7192E-01| 6.0869E+00 Low = 113.6
xM | -1.1270E-03| 6.9704E-03 High = 283.3
Calib. Date :  10/26/2008
Sample ID Pos # Hi# Obs.CPM Corr. BCPM | CPM Corr.Fact.

3JHO9T1124-6CB1 | 26-5 138.9 7.30 7.035 -0.265 -

. 3H091124-6CB2 | 35-5 138.2 7.37 7.030 -(.340 -

3H091124-6CB3 | 606 139.4 6.87 7.039 0.189

Average= =-0.145

Sample ID Pos # H# Efficlancy Background H # Check
09112271 266 131.5 0.2237 7.129 CK
0911227-2 26-7 127.0 0.2288 7.008 OK
0911227-3 26-8 131.6 0.2237 7.129 OK
0911227-4 26-9 131.2 0.2241 7.127 OK
D911227-5 26-10 118.3 0.2386 7.037 OK
0911227-6 26-11 1231 0.2332 7.070 OK
0911227-7 26-12 127.0 0.2288 7.098 OK
0911227-8 3541 1326 0.2225 7437 oK
pg11227-9 . 352 139.1 0.2152 7.182 OK
091122710 35-3 128.4 0.2272 7.107 OK
0911227-11 354 129.3 0.2262 7.114 OK
0911227-12 35-6 114.2 0.2432 7.008 oK
0911227-13 37-10 141.1 0.2129 7.198 OK
001422714 37-11 1331 0.2219 7.140 OK
0911227-15 359 114.5 0.2429 7.010 oK

091122716 37-12 1318 0.2239 7.127 oK
091122717 3511 124.4 0.2317 7.079 oK
091122718 50-1 143.9 0.2097 7.218 OK
091122719 50-2 132,56 0.2226 7.136 OK
0911227-20 50-3 139.0 0.2153 7.181 OK

3H091124-6MB 60-3 137.5 0.2170 7171 oK .
3H091124-6LCS 60-4 132.4 0.2227 7.135 OK

3H091124-6LCSD | 605 130.9 0.2244 7.125 ok

3H091124-6_H3-5mi_Swipes
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H-3 Swipe Quench Curve Background and Efficiency Determination

LS6000
121212009

Paolynomial Coefficient

Efficiency | Background ‘H # Range
X0 3.7192E-01] 6.0669E+00 Low= 113.6
**M -1.1270E-03| 6.9704E-03 High = 283.3
Calib. Dgte 1 10/26/2009
!

Sample ID Pos # H# Obs.CPM Corr. BCPM { CPM Corr.Fact,
3H091124-9CB1 | 16-11 133.9 8.60 7.000; -1.600
3H091124-9CB2 29-3 133.9 7.80 7.000 -0.800
3H091124-8CB3 29-6 132.4 7.27 6.990 -0,280

Average= -0.893

Sample ID Pos # H# Efficiency Backgrotind H # Check

0911227-21 16-12 122.6 0.2337 7'815i OK
0911228-21 50-9 127.6 0.2281 7.850 OK
3H091124-9MB 29-2 135.9 0.2188 7.907 OK
3H091124-9LCS 29-4 127.8 0.2279 7.851 OK
3H091124-9LCSD | 29-5 131.2 0.2241 7.875 OK

3H091124-9_H3-5ml_Swipes
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H-3 Swipe Quench Curve Backgiound and Efficiency Determination

LS6000
10/28/2009

Polynomial Coefficient

Efficiency Background H # Range
xM0 3.7192E-01| 6.0669E+00 Low = 113.6
xM -1.1270E-03| 6.9704E-03 High = 283.3
Calb. Date:  10/26/2009
Sample ID Pos # 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 6.963 -0.412
3H080422-3CB3 | 25-8 128.8 7.07 6.965 -0.105
Average= -0.229
Sample ID Pos # H# Efficiency Background H # Check
09160231 25-2 133.4 0.2218 7.226 OK
0916023-2 25-3 197.2 0.1497 7.671 QK
0916023-3 25-4 274.8 0.0622 8.212 OK
3H090422-3B01 25-6 126.1 0.2298 7.175 OK
3H090422-3B02 25-7 189.0 0.1476 7.683 OK
3H090422-3B03 25-8 279.1 0.0574 B.242 OK

10.26.08_H23-5m{_Swipes_ICBACV
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L

B60_04_102601

BSF Version : 3

Instrument Type : LS 6000

Data Capture Date i 26 oct 2009 09:14:01
User Filename : Ci\...\LS WINCONNECTION\DATA\USERO4\UN102601.BSF
User Number 4 .
User Id ¢ 3H:5-ML,10-ML
User Commments : LS6A000
Preset Count Time : 60.00
calculation Mode : CPM

H# Selected T YES

Sample Repeats" I )

Printer output Mode : STD

Blank Count i NO

IC# or SCR selected ! NO
Replicates : 1

RS232 output Mode : EDTT
Two-Phase Selected : ND

AGC Choice : NO

Cycle Repeats 1
scintillator Choice ! LIQUID

Lumex Selected : NO

Low Sample Reject Count i Q.

Low Level Selection ! YES

Half Life Correction Date : none

window Limits window 1 : 50.00

Preset %Error Isol i 1.75

Norm Multiplier Isol ¢ 1.00000
Background CpM 1 : 0.00

window Limits Window 2 : 450.00
Preset %Error IsoZ . : 20.00

Norm Multipiier Iso2 : 1.00000
Background CPM 2 : 0.00
Alpha/Beta bDiscrimination : NO

Sam Rack Time H# CPM Y¥sol %Errl CPM TIso2 %Err2 LumEx ElTime

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 1885.90 1.75 27.34 34.51 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 21%5.7 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 30.032 8.66 0.06 90.23
9 34-9 20.30 Z261.4 644.34 1.75 26.80 8.57 0.05 111.34
10 34-10 24.75 278.5 528.08 1.75 27.47 7.67 0.05 136.95
11 34-11 28.45 287.0 459,26 1.75 25.94 7.30 0.05 166.25
12 34-12 33.25 303.¢6 3083.26 1.75 27.34 6.63 Q.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 9,25 26.78 4,99 0.39 384.17
16 50-4 60.00 179.4 7.83 Q.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 50-1C¢ 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 60.00 295.9 8.72 8.75 28.15 4.87 0.18 934.33
gt o179

Page 1
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BSF Version

Instrument Type

bata Capture Date

User Filename

User Number

User TId

User Comments

Preset Count Time
calculation Mode

H# Selected

sample Repeats

Printer output Mode
Blank Count

IC# or SCR Selected
Replicates

RS232 output Mode
Two-Phase Selected

AQC cChoice

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

wWindow Limits window 2
Preset %Error Iso?2

Norm Multiplier IsoZ
Background CPM 2 =
Alpha/Beta Discrimination
rRack Time H#
25-1 180.00 132.
180.00 133.
180.00 197.
25-4 180.00 Z274.
180.00 129.
25-6 180.00 126.
180.00 199.
25-8 180.00 279.
25-9 180,00 128.

Sam

Weo~IIN b
N
T
i
OHOPRPWNBW

BGO_08_10270L

3
1 LS 6000
: 27 oct 2009 02:45:15

: g:\...\LS WINCONNECTION\DATA\USEROZ\UN102701.BSF

: 3H:5~ML,10-ML
: L56000
: 180.00
1 CPM

r YES

1

. STD

1 NO

: NO

1 1

1 EDIT

. NO

i NO

01

: LIQUID
: NO

R

: YES

! none

+ 50.00

1 1.75

: 1.00000
+ 0.00

: 450.00
: 20.00

: 1.00000
: 0.00

: NO

CPM I

s0l %Errl

.57 . 29.
.78 30.
.15 28,
.97 28,
.49 28.
.44 30.
.29 30.
.23 29.
.61 30.

w
co
LA LIRS P = T

page 1

NNMMNNNNNR

CPM Iso2 %Err2

ElTime

.36 182.24
.14 364.55
.13 546.79
14 728.98
.28 911.24
.26 1093.50
W17 1275.71
.14 1457.83
.17 1640.02

per-

1O -RE -

7]

94
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ALS Laboratory Group -- FC

Radiochemistry Instrument Worksheet

Prep Procedure:  H3 (, l fSs \[\al Sw lPhéf @ C JW@. @’:,t lJn:{an

Analytical QASS INCR? Y /) _ AN

Prep LakiD QG }init Alg ?I;!Alq Units ﬁeporl Tt Cnt 1 Rack- | Cnt1 Pos Cnt2 Cnt 2 Rack- | Cnt2Pos Cnt 2 Cpt 3 Rack- | Cnt3 Pos Notas
Num Type Units Fllafinst Pes Chk By Filefinst Pos Chk By Filelinst Pas Chk By
1 0916022-1  SMP 1 1 sample  pC#l LS 00 5 = WL ________,,_..7
1  0916022-2 SMP 1 1 sample pCHl f’ 0 LF - '2. I B /
1 09160223 SMP 1 1 sample pCif _‘5 ‘ //"
1 0plgoaz4  SMP 1 1 sample pCill "(f- \ — ——
1 oofe0225 SMP 1 i sample pCill ""5 L
1 oo1go2zs  SMP 1 1 sample pCil 1 -
1 09180227  SMP 1 1 sample  pClit :(YP
1 ooigoz2.8  SMP 1 1  sample pCilt __g /
1 osisoz2e  sMP 1 1 sample pCil _T /
1 031602210 SMP 1 1 sample poCil _ ! o /
1 ogisn2211  SWP 4 T sample poH \ ~{/ /
1 onigoz212 SMP  t 1 sample poil J/ -] N /
1 3HOB0422-2B01 MB 1 i sample pGil So -~ i /
1 31080422280z MB - 1 1 sample poW L -L /
1 3Hreed22.280: MB 1 1 sample pCit \ ,.}' /
1 3HoSe4z2-2B04 MB 4 1 sample pCIn \ - / /
1 3H090472-2B0¢ MB 1 1 sample pclt \ < / .
4 3HoZ0422200¢6 MB A4 1 sample pGcin \ 6 /
1 3H090422-2800 M8 1 1 sample pCil \ --7 /
1 3!{0904.22-2305 MB 1 1 sample pcHl \ "8 /
1 1H09042z2B0t MB 4 1 sample pCIt ,1? /
1 IHOS0MZZZBRL MB 1 1 sample pCi ~(0 /
1 3HoS04222BH MB 1 i sample pCHl (( /
1 3H090422-281% mB 1 1 sample  pGifl 4l . \\/ L 1t 10K ,9?

B ShikESalition 1
Soln #

Unils Prep Date Aliquot Elnits  Pipet ID

ThyY

Nuclide Solplk Prep Conc
S1 H-3 699.3020,95 83,18%.122 OPMmI 04422109 0.1 ml R3-00B
e 1of3 H3 Instrument 5 —
39 heet ALS Laboratory Group -- FG Supersedes: A
Date Printed; 6/9/2009 14:35 LIMS Version: 5.268A




| :sapssiedng VB2 U0IeA ST GE¥1 600Z/8/9 -papig =eg
Y ) 04 — dnoip Atojeioqe 51 "ys8Ysg juswnasul o g0z o681
RS 0 Gt e v DN e
N 0ZS4Z-ZEVOSOHE ”

NN LT

IR ORI ORTARY)

HNeNHZ-ZZr0s0HE

T 9.8deTErCa0IE
SNS0BZ-ZZPIE0HE

T R LG

98 dZ-ZLvOEOHE
SNPORE-ZZrCEL e

AR R

PISAZZZV0BOHE

YNL0BE-TeYS0hE

T T T

 HCRUITARNROa

T T
AL

NI e

ZHSJZ-BZPOSOHE
[ A 4ve18=0]

HEH RN

N

G SdE-€Zv0E0RE
Q}-Z205180

IR

95dZ-ZZPIE0HE
8-E209160

Y8R RO

SSaZ-ZLVDBONHE
9¢Z0%.60

T T

+5o0Z-22P060:52
yEZZ0s|E0

T T

TN
T

T T

ZSdgZZPOB0HE
Zzz0nlsn

ANV BREN

| [T T

" isdeTTe0s0r €

BISdZZZL080HE
W L0BZ-Z2YOR0HE

ZIBJIZ-ZZYCEDHZ
BeS0HE ZIPOB0E

5.8dz-¢e Ca0rie
BAE0BEZEPCS0HE
LrSdeeTrisiHe
Br1082-22V030nE

. SAL-CLOBONE |
H-2209.60

T esdz-Zer0e0nt
62203162
£220916D

SSdz-EeveCceh
$2208,63

“eSugTevcooe
£-£¢0915)

. So2-220IBIHE
.-2203.60

sepoaleq ajdules

1nod EH  ZI1-2ZZ08i6D
1nod EH 12209160
od ' ... BH_ OLEz00L60
wod e __ &M BTZ09LED
wtod ' _BH___B-EZ09LE0
lnod : ___EH _2TTO9LED
tod ) EH 9720980
mod S STTO9LED
1nod _____EH ' ¥-Zz08160
mod wee o .. EH | ETEOSLGO
mod . . ... .EH  Eosieo
1od €H 122091860

UM

. RleNdinis) gl
sy Buipoday

QiAE

24 -~ dnoigy Kicjesoqe] gy

199YSHIOAA JUBUNYSU| AlSILUBYD0IpRY




WASE'D uCjSIBA SN . GE¥l 6002/6/9 ipajun e1eg

_hrv ~ rseposiadng 04 - dnoug Arojeioqe| gy 18348 USRS} ¢H €40 ¢ 9682

I A A

28T ZZb0B0HE
SN LGZ-EZPIE0HE
........................ ey |

-

94 - dnoig Licjeioge] ¢y

1o0ysSyIopp Jusuwngsu} Agsiuayosoipeyy




VS9T'g Wwolslen SN lgiL 600C/EC!HY ‘P8l 3)eq

h}u’}j Tohelh 1sepasladng . uobeled gy ] 1#ays yousg gH ZIo | aEEd
’ <
et
g81 ey T peamidysy b ——— BW ZLEZZZPOGONE L b
051 / | pansoay sy i + AW tleTeevosoHe L 62
sl / J panjaosu sy 1 L | ew oiezzzvesoic. L a2
uzl / | pensnwysy ! L | en somzzeemsone L iz
501 - i [ peaponu sy b b | ew somzzzvosowe © oz
06 NV j ] panmony sy 1 3 |  =w tomzeevosoue 1 s
sz : YA [ peapony sy b b | aw somzzzeosome 3 g1
0 /¥ / paspaany sy ! L | ew soswuewosoe L1
s ' / / PeAiaoaY sy L L | “ow voszzvosome ¢ a1
ot ' / / poaany sy b b [ oW coszezeosone 3 sb
51 ] . / par BBy SY 1 L | “ew zoaszzzrosone 1+ bt
0 : [N / panesy s P .| 8w \ogzzesoaoHE L £L
5oL ) / PUABORY SY L L] \ M3 wozomen bzl
o5t ts YN paARasY Sy L L ENISS aws  dmzestse 1 b
551 _ 18 %‘]&\\’ PEABDRY SY 1 b [ Y aws ovzzomiso L ol
0z} ) s J ) pan[aoRy Sy L ' dNS  6ZE03L60 1 5
501 IS / paAaRY Sy L b AW @-zzosled L @
06 i s / oAl sy : e ] dws  LTZosise b L
5L s/ panjsaay sy L F dus  SZZ0EE | 9
o9 s/ peratay sy 1 L) dWS  S-ZZ0OlE0 L 8
sv s /- panpoRY sY b L] dHS  1EZ0SLED L b
[1}] 1S / PaA[A2dY S b L3 diNS £-2Za9i 60 3 £
st s/ .. peaadeysy b b dWs  zEEosléd L ¢
CEAGY INTHLTWOLLN T 0 , gl pauporu sy \ y Y——ans 1zzomso 1 4
7 sidwes | ajdiies
‘oNy {adA] ueny | WRN
sajoy daid SPARPUR)S [ru)iop sishjeuy | siseg dasg biyud | broasn | usia | oo CiIgeT} daiy | dieg

510~y edid Jonbyjy _ sy Adeq deuq pinby 15210 XIew
200-L ¥9did lieppo) “eoUEIPEl 6002/22{y ‘Rq dald ANON :d0S deid
L1190 iewmaen :aaueleq - gnpes ‘g yasag gsheuy dely 0} A8 00Z I¥d :dOS daig

77 @1 A oN | ssvo daid v ~iuojem (R A cdaigey T /A apjed @ 1 A cuauneall-alg BURNOY-UON

600Z/Eeiy  B1eQ Malnay ) J s DG Ag pamaney €H . eunpedoud daig

uofeiey gy

EETESTTW T doid Ansiweysoipey

T T . 1L




ALS Paragon

Radiochemistry Prep Worksheet

Matrix Class: liquid

Prep Dept: RS

Prep Procedure: ~ H3 Reviewed By: DBC o Review Date:  4/23/2009
Mon-Routine Pre-Treatment? Y I@? Batch: Wz Re-Prep? Y [  Batch: /W Prep QASS / NGR? Y / (@ Wz

Prep SOP: PAI700  Rev: 10 Prep Analyst: Derek B, Caduff Balance: Cocktail: UG LLT

Prep SOP: NONE Prep Date: 4/22/2009 Balance: Cocklail Pipet: T-002

Aliquot Pipet: RS-015

Samp | Prep LablD ac | Dish | InitAlg ﬁn Alg Prep Basis Anatysls Vel.(ml] Standards Prep Notes
Num | Num . Type| Na.
sample | sample
Comments __ et et e+ et 1+ <t s < <t st hom e et et ettt et e st e = e s
luG LLT LOT #87-080401
Spiked By: Derelk B. Gaduif Date: 4/22/2009
Witnessed By: Jelf Kujawa Date: 4/22/2009

i
=

Soln# __ Nuglide

SolplD

S1 H-3

590.3020.95 88,180.122 DPW/mI

0422109 041 ml

HS-008

Page 2 of 2
Date Printed:

H3 Bench Sheet
412312009 7:51

ALS Paragon
LIMS Version: 6.255A

isfel ({19t

Supersedes:




ALS Paragon

Radiochemistry Prep Worksheet

|, i1} L1 |

. -

Prep Procedure: ~ H3 Prep Batch Not Validated!!! ., ..oz, Review Date:
Non-Routine Pre-Treatment? Y I N Balch: Re-Prep? ¥ I N Batch: Prep QASS/NCR? Y I N

Prep SOP: PAI 700" Rev: 10 Prep Analyst; Derek B. Caduffoﬂ(' ) Balance: Cocktail:

Prep SOP: NONE Prep Date: 4/22/2009 Balance: Cockfall Pipet:
Matrix Class: liquid Prep Dept: RS Aliguot Pipet:

Samp | Prep LablD Qc | Dish | InitAlg | Fin Alg Prep Basis | Analysls Vol.[ml} Standands Frep Notes
Hum | Mum Type; Ne,
sample | sample |

1 1 Q9180221 SMp 4 1 As Recelved 51 0L NITRPMETHANE ADDED

2 M 0916022-2 SMP 1 1 As Racelyad 51 - 15

3 1 0918422-3  SMP 1 1 As Received L3 <[}

4 1 0916022-4 SMP 1 b As Recajved 51 a5

5 1 0916022-5  SMP_ 1 1 As Recalved 81 &0

-] 1 0916022-6 SMP 1 1 As Receivad 51 75

7 1 ' 0916022-7 SMP 1 1 As Recelved $1 S0

8 1 0916022-2  SMP 1 1 As Recelved 81 - 105

g 1 0916022-9 SMP 1 1 As Regelvad S1 120

0 1 091602210  SMP 1 1 As Recelved 81 135

1" 4 Q21802214 SP h 1 As Recelved Bi 150

1z 1 0916022-12 SMP 1 1 As Recelved 51 185

12 1 3HDBO422-2B0Y MB . 1 1 As Received 1]

1 1 3H030422-2B02 MB 1 1 As Received 15

1% 1 3HOBO42Z2-2B03 MB . 1 1 As Received 30

16 1 3Hos0422-2B04 MB 1 1 As Received 45

17 1 3HO99422-2B08 MB 1 1 As Recelved 60

18 1 3HO0422-2806 MB 1 1 As Recaived 75

19 1 3HD2D422-2807 MB 1 1 As Recalved 20

2q 1 31{050422-2B08 MB 1 1 As Recelved 105

Al 4 340904222805 M8 4 1 As Recelved 120

22 1 3H090422-2B10 MB b 1 As Received 136

23 1 3HooodZ2-2B11 NMB 1 1 As Recelyed 159

24 1 3HD90422-2B12 MB 1 i As Received 165

[y
=

Pla:]e 1of2 -
Date Printed:

H3 Bench Sheet
472212008

11:44

ALS Paragon
LIMS Version: 6.255A

Supersedes: /%
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ALS Paragon

Radiochemistry Prep Worksheet

Prep Procedure: ~ H3 Prep Batch Not Validated!!! .....cin, Review Date.
Non-Routine Pre-Treatment? Y / N Batch: Re-Prep? Y I N Batch: ' Prep QASS/NCR? Y I N
Prep SOP: PAI700  Rev: 10 Prep Analyst: Derek B. Caduff e Balance: Cocktail:
Prep SUP: NONE Prep Date: 4/22/2009 Balance: Cooktail Pipet:
WMatrix Class: liquid Prep Dept: RS Aliquct Pipet:
Sanip | Prep LabiD ac | Dish | WmitAlg | Fin Alg Prep Basis Analysls Vol.{m1) Standards Prep Notes
Num | Num Type| No. . .
sample | sample
Comments,

we iR iote q7-gga T T

Splked By:

iC
/44
/

Witnessed By:

Date: ll.l;?;';* -
Date:l Vi & /ff 7

A R R Tt R o
w“%f Eﬁig.shiutmﬁf TG aton]

Soln#  Nuclide SolnlD Prep Conc__ Unils __ Prep Date Aliquat_Units Pipet ID
-1 11-3 699.3020.95 88,180,122 DPM/mI 04/22/09 .1 ml RS-008
L g
Yf1fio
k.
_P:_\_ "
Page 2 of 2 H3 Bench Sheet ALS Paragon Supersedes: T

Date Printed: 4/22/2008 11:44

LIMS Version: 8.255A
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. Radjochemistry Prep Worksheet
ALS Paragon

Prep Procedure:  H3 Prep Batch Not Validated!!!

- Reviewed By: Review Date:
Non-Routine Pre-Treatment? ¥ | N Batch: - Re-Prep? Y N Batch: Prep QASS/NCR? Y I N

Prep SOP: PAI 700 Rev: 10 Prep Analyst: Derek B. Caduffyé( Balance: - Coektail: UG LLT

Prep S80P: NONE

Prep Date: 4/22/2009 Balance! Cocktail Pipet: T-002

Matrix Glass: liquid Prep Dept: RS Aliquot Pipet: RS-015

Samp | Prep LablD Q¢ | Bish | Initalq | Fin Alg Prep Basis Analysis Voliml) Standards

Prep Notes
‘| Num | Num Type | No.

sampls | sample

b 1 0916023-1 SMP 1 1 As Recalved s1
-3 1 0316023-2 SMP 1 1 Asg Recelved S1
3 1 0916023-3  SMP 1 1 As Received 4]
4 1 3H090422-3B01 WB 1 1 As Recelved
5 1 3H0%0422.3802 MB 1 1 As Recalvad
5 1 .3H020422.3803 1.0SD 1 1 As Recelved i
Comments e e e i e e -
usiitiote & 7._ 0@5%}/ A
Spiked By: Derck B. Gadusf 0f){. Date: VAl

Witnessed By: //lc'\ Date: —Mﬁ[—

Soln# _ Muciide - Salnll Preq Cone
S5t H-3 648,3610,05  2,827.458 DPMiml 04/22/09 01 m RS-008
) . F
(M

f—
<

ey !'

Page 1 of 1 H3 Bench Sheet ALS Paragon . Supersedes: Jak/ s

Date Printed: 4/22/2009 11:47 LIMS Version: 6.2555
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. T
Description: H-3 -
Expiration: 2/25/2008 | Reverication Log T
Activlty: 160351.04 dpmimL |Anaiysis Date - Inlials  Explration Date e
' Lo ' YlifaY 49 {4fifio = et
P B Uncertainty: 115453 dpm/ml. 7 ) P
Ref, Date: 91311998 Hz[e8-—
Ref Time; NIA o 1
Prep Date;  27/2008- Prepby: DG :
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e HaffLFe(y): 1. : -
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Standard Reference Material 4927F-
Hydrogen-3. Radioactivity Standard

Radiological Hazard'

persans qoalified to handle radivactive meterial,
" Chemical Hrzard

to transfer the soloton, the recommended procednre is given on page 2,
. Staraée end Hendling

ampouls shoirld ran&am stable and homogensous matil at least September 2003,

good (hazerdons material) beceuse of the radioactivity,
) Preparafion

{hrongh the Standard Reference Materials Program by J.W.L. Thomas,

Gaithersburg, Maryland 20899
Half-life and text revised October 2000

SR, 4927F, pege 1 of 6

LT, o
- ‘XP%?} Rattonal Tustitute of Stamards & Techralogy

: 10 . - 1y . 7 ﬁ" ?5).
- Certtlicate Ao

This StandazdRafareana:anaI(SRL@ consists of radioactive idrogen-3, as water, in 5 ml of distilled
water, The solution is contained in a fiame-gazled NIST bozosilioate-glase ampoule, The SRM is intended
for the calibration of beta-pertidle connting fstmments and far the mamtadng of radiochemical procedures,

The SRM a.mpoul..mntamshyﬁmgmﬂmﬂ & totzl activity of approximately 3.2 MBq. Xydrogen:S decays
by beta-partide.emission. Nove of the beta partidles escape from. the SEM ampouis. Dudng the decay
Pprocess no photons are emitted. Appmnmatc nnshieldsd dose rates at severd] distances (as of the referencs
ime) are given in note[a}*. There is no deteotable externs] radiafion, ‘The SRM should be used ozily by

The SR exponls containg only distiled weser, Thers i no chernical hazerd, If the ampoule is to be openad

The SKM should b2 stored snd used zta tampnrai::ze between 5 and 65 °C, 'The sofution in o mopened

The ampcn:rla (or sy subssquant container’ should alweys be clessly merked &8 confaining radivactive
material, I fhe 2eporde i transported it should be packed, merked, labeled, end shipped in accofdancs with
the appticable mationsl, internations, and carsier xeguiations. The aoluﬁon in the eropouls iz B dangmns

This Stendavd Reference Material was prepared in the Physles Laboratory, lonizing Radiation Divisipn, .
Radioactivity Gronp, LR Karam, Group Leader. The overall fechodcal direction and physical meastrgments
leading to certification were provided by LY. Incas and M.P, Unterweger of the Radivactivity G:cmp

The support aspects involved in the preparation, cortificetion, ‘and issuance of this SRM were coordinated,

Bert M. Couvrsey, Chief
) Iunimgl'\’adiatou Division’

' NancyM. ‘I‘rﬂh&y, Chief
Jue 1959 © Bfandard Reference Matzrinls Program

¥Nales and references are cnpeges 5 and 6,

EE e R b L —
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Recommended Procedure for Opentng the SRM Ampule

1)  Ifthe SRMsoiution ia to he diluted, 1t i rectoimended that the dilufng solution heve s composrucn
compardble to that of the SRM solwiicn.

%)  Wearsye protection, gloves, and protective clotiiug and work over a trapwith abso:hent paperin :t.
Waork in 2 frmme hood,

3)  Shake the mpoule to wet all of the inside surface of the azipuille, Retorn the ampoule tothe
upright position,

4 Chedethat all of the Hiquid has drained ot of fis neck of the ampoule: F necessaxy, gemtly tap the
ziedk to speed the process, .

5) . Holding the ampoule upright, s'cure the na:ioww'tpartofthe nsck wifh 2 sortbe or damond pendik

§)  Lightly*wet the scared line, This xednces the crack p:ppagﬁﬁnn velocity and makes for o dleauer
break.

T Hold the aspoile npright wifh 2 pa'acrfoml, 2 wiper, ar 8 suppozt fig. Position the scored line awey
. from you. Using a paper towel orwiper to avold contamination, snap off the top of the amponis by

pressing the namwowest pazt of the nedk amykamyouwhﬂe paliing the tip of the smpoule towards

youl -
%) . Tranafer the samﬂun. from the ampoule nsing 2 pymnmztar or & pipet with dispenser hmdla.
. MNEVER FERITE ZEYMDUIH. .
9  Seal a#y mmsad SRBL auhrhcm.m a ﬁamasaalad glass ampouls; ¥ powsible, to minimize. e
evapuzat:an Itoas,
See also reference f47*.

*Notes and refersuces are of pages 5 md 6

SR A927F, page % of 6 - ST
2 . . ' - < '
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‘PROFPERTIES OF SRM 40277

.- Certiffed valnes
Sclution density (0.598 % 0.0028) grmI at 20,0 °C [B]*
Radionuclide Hiydrogens :
Referenes time 1200 B3T, 5 Seplember 1958
Hassic activity of fha solution [c] 6347 ¥Bgegt
Relative expanded wnreriainty (#=2) .| 072% [d] [€]
Uncertified values
Physical Properties: .
Souree deseription ‘Liquid in flame-scaled NIST bazosilicats-gless emponle
Ampouls specifications - | Body outside dismeter (1635 £ 0.5) mam
; "Wall Thickness (0,60 £ 0.04) mm
Bariom content | Legs then 25%
Leud-onide content - Less then 0,02%
_ Other heavy elomants " ‘Trace quantitiss
Solution mess Appraxdmately 5.0 g ) ’
Chemica! Froperties: .
Schwtion ‘composition . Chemical " Conrentration Mass Fractivn
. . Formnla, (mol L™, (g-g"%)
" EZo '55 100
SHEOD - G107 1 %108
Radiologies! Propariies: )
Rarfionucido fapuities Nene detéoted [
Half lives nsed Fhydrogen-3; (4500 8) d [g]
' Catibration method and measoring dnfl gas coumting of SEM 4927E nsing the NIST lengﬂ':c-' -
ingirurnent(s) ' compensated internal gas proportonal powaters aud
interenmparison: of SRMs 4927E/4927F nsing two 48 Hquid-
seintilation sownting spsiems [h]
SRM 4927F, i:aga 5af6 - ™otes ond reforepess are on.pages 3 amd 6,

Y ememE e ——— R ams
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EVALUATION OF THE UNCERTAINIY OF THE MASSIC ACTIVITY [d}*

AP .

Refativs Brpanded Uricertainty of the Output Quantity, T, (%)

Yt Qramfityx, | Mofhod Used To Bveluateus), | _Relativs | Refafive | Relative
the souree of ty | the stzndard uneertainty of % Uncertairity | Sepsitivity | Uncertainty
(4) denotes evalnation by Of Input Factoz, Of Outpui
(and individnal statistical mzthods , Quentity, |Bplag ] Quentity,
tmeerteinty comp.o:nan’m {B) denoctes evaluation by e, ) WHE,
whers approprizte) ofther methods (%) ] (%) B
Massic count rate of Standard deviation of the mean . 018 10} oI
SRWM, 49778, curzected for 23 seis of gas confuting
for backgromd and medsrrements (A)
decay [H] . -
Gramemole Estimated (B) 0.20 10 020
TOSRFITEMES
Live-time [p} Estimated (B) 010 1.0 0.10
Esfrapolation of Estimated (B} 0:20 1.0 0:20
coumt-rate-Tersns-Snerey .
1o zexo enrgy ' - .
Falf 1o of 53 Standard vneertainty 0.18 0.009 0o0z
of the half Hie (4) (=] - [ . . '
Tiquid-scintifiation Stendard devlation of the mean | - 005 1.0 0.06
imtéroompevison of SRM | for 7 séts of Hquid-scintillation
| 4927R and SRM 49278 | meaturemeniz(A) '
Rediomelidic fmpurities | Limit of detection 8) fa] 100, 0.0005 8.05
Relaftive Combined Standzrd Uncerteiaty of the Quiput Quantity, u,(y)b; (%) 036
‘Covexage Factor, k . =2
] Z 0.7

SRM 4927F, page 4 of 6

¥foter aud references are on pages 5 i &,
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NOTES' .
The Sievert s the SI unit for dose squivalent. Sea reference {1). Omns pbvis squal to 0.2 mremt
Distance from Amponle (cm): i 30 ° 100 .
Approxdmate Dose Rate (uSe/h):  <0.1(Not detectable)
The stated uncartainty it two times the standard ancertaity,

Tlpssic activity it the preferred name for the quantity activity divided by the total mass of the sampls,
Set Teforencs [1].

The teperted vaine, y, of massic activity (actieily per wmit mess) af the reference 'tims was not

' meagured directly bt was derived from messerements and caleniations of other quaotities, “Ties can

‘be expressed a5 ¥ = flxg, 3%, - - L) Whore £ 8 mathematiop] fometion dertved from fhe essumed
model of the measorement process.

The valus, &, wsed for each input guanitly  has 2 standard wecertaimy, zile), that generates a
comesponding tncertainty in Y, wfy) = |@an] uix), called 2 component of conbined standard
meertainty of . : . - .

The combined standard wneertaiuty of y, u.fy), is the positive square root of the sum of the sgueres
of the ccmponents of combined standaxd wneertainty, © :

The combined stenderd wncertsimty s mutiplisd by = coverage factor of & = 2 to obtain U, the
expanded mncértainty of y.

Since it cen be asqumed that the pessible esiimuted valuer of the massio astivity axe approximately

normally distributed with approximate standard deviation u,(y), the unknown vefue of the messio
activity i belisved ta e &n the intervaly & T with a Jevel of confidence of epproximately 95 percent,

For further Information on the expression of mcsrtaa‘nﬁss,.sae references {2] and [3].

"The Value of each standazd uneertainty component, and hence the velus of fhe expanded uncertainty
itself, is 2 best esthmate based npon all availeble nformation, but s only approximately Inown. Thet

. is to say, the “wmcertainty of the vneertainty” is levge and mot well Jmown.' This is true for

Tceriainties evalnated by statistoal methods {e.g; the Telative standard devistion of the standexd
deviation of the mean for the massic response s approximaisly 5095} and for umcerteinties ovaluated
By othermethods (which could easily be over estimated or nnder estimated by subsiantial amoxts),
‘The woknown vebie of the expanded wmeertainty s beliaved to He in the krierval 72 to 2T (L6, within
a factor of 2 of the esthrated yalue). ’ .

The estimated Fuit of detectfon for radiomuciidic Inmpurities 1 300 Bg-g ™.

The stated uncertainty is the stenderd uncertainty, Sse reference {57,

Bxtensive gas-counting messurements wars mads on the SEM 4927E solution dacing 1998 and 1559,
“he SRM 4927F sclution wes mtercompayed with the SRM 4927E solution using [iquid-scintilleiom

.

Relative stenderdumototainty of the input quaztity 7.

SR 492TF, paige 5 ¢t 6
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The zelative change in the ontput qum;ftityy divided by tho relative change in the input quantity ),
I | Gyfew) (o) = 10, them 2,19 changs In; results in a 1% chenge iny. If |gw/as| «(ob) = 005,
then a 1% chegge iny resnlisin p 0.05% chenge Iny. .

Relative compénent of combined stardard uncertainty of cufpat quantityy, rounded to two significant
figures or less, The relative component of cowbined standard wncerteinty of y ia given by ()l =
8p/En ) sy = |ayian] »Galy) « uf)by. The rumerical valnes ofulu, |G/8n| - @4), anduy),
all dimensionless quantities, ars Hsted in colsuns 3, 4, and 5, respectively. Thus, the value in cohmnn
5 s equal to the value in cohmn 4 mmittiplied by the value ir colemn 3. The input quantifies axe
independent; or very neerly so, Hence the covariences ave zeyo or neghigible,

The relative stmdard uncertainty of A is deternmined by the relafive standard Tncertainty of & fie,
of the half fife). The reletive standard mncertainty of ¥ 55 negligible,

{eyfan |G = |het]

""" The five time it determined by counting the pulses from & gated crystel-controlled osciliatar,

The standard uncertainty for each undetected bopmity that might reasongbly be ezpected to be
pregent i5 estimated to be eguel to the estimated Hmit of detection for thet fmpurity, Le. uim)y =
00%. |awar]-(xfy) = {(response per Bg ¢f hmpumity)/(respimse per Bq of H-3)}-{(Bg ¢f
Impurity)/(Bq of FE3Y}. Thus sy} s the relative changs iny i the fmpurity were present with a
messic aotivity equalio the sstimated lmit of dstection.

REFERENCES - _
Taternatione] Organization for Standardization (150), 150 Standards Hondbook - Quartities and Unlk,

1093, Aveilable from the American National Stendards Institnte, 11 West 42ad Sirest, New York,
NY 10035, US4, 1-212-642-4000. :

Ttemnational Orginization for Btaxtdacdization (SO}, Guide to the Expresion of Uncertoimy i
Measwrement, 1993, Availablefrom the American National Staudards Tusthute, 11 West 42nd Street,
New Yok, NY 10036, U.S:A. 1-212-642-4900, (Listed mader IS0 nfscellaneons publications as TS0
Guide to the Expression 1953)

B. N. Taylor and C, B, ﬁvxyatt, Guidelinz; for Bvalugting and Fpressing the Unceriaimy of NIST'
Measyrement Resubis, MIST Tedhnical Note 1297, 1004, Ayailzble from fhe Superidendent of
Docmments, T8, Govenroment Printiag Office, Washingion, DC 20407, T.5.A,

National Comncll on Radiation Protection and Messwrements Repurt Mo, 58, .4 Hmdbook of
Radioactivity Measurements Frocedures, Second Bdition, 1985, - Aveilable from, the Natiogal Conneil
oz Radiation Protection and Measmremesnts, 7510 Woodmont Avende, Bethesda, MD 20814 US.A.

I..L. Luces and M.F, Untexwsger, Comprehensiva Review ond Critical Bvaluation of the Huf-Lie of
Tvittum, I, Reg. Matl, Inst. Stand, Technol. 105, 541-549 (2000). |

SR 4927, page 6 of 6
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Becommented Procedure for. Openmg the SRM.é.mpuule
I the SRM solntio is to be dilnted, ¥ :nenmmmhdedihat'the diluting solation have a crrmposihon

3
comperable to 'El:lat of fhe SRI\.E salu.f:ton.
2)  Wear eye protection, gloves, g a.ud proteqtma clothing ; andwurk over a. t:aymth absurbenf peperin it
‘Work in & fme hoad,
3) . Shake the axponle-to wet all of the Inside surface of the ampoula. Retwrn the ‘ampanle to the
upright positics. .+ - - . .
¥i) ‘Chedk that 2l of ﬂac'hquid.has dratned diis of fhe néck o the stponle. ".Enecessary, genﬂym;:"fhe
. neck: to speed the process. -
5}  Holdingthe ampaule upright, mﬁammmstpzztcfmanedswﬁh a seribe or dlamcndpanaﬂ.
6)  Lightly wet thq_'s_c;qqﬂ .l_ma. This :ce_ﬁnces the crack prupagahun weloéity and m:alm for Y ﬁﬁ:mar
7 Holdfheampo'aleupngltwiﬂzapapertnwﬁ, 2'Wiper, orasupportyg. Pusrﬁonﬁcsmmdhuaaway
from you. Using a paper towel orwxperto vpjd contamination, snap off the top of the-amponle by
. pressing the na::mwest?art of the neck’ away:&omyuuwhﬂepul&ug theHip of-the ampoule tuwaxds
you, -
4 ) B
8)  Transfer the schution from the ampwle tsing.a pycnomster or a pipet mth dispenser handle!
NEVERFIPFETTE BY MOUTH.
[Beal a0y unnsed SREM sglntion in 2 ﬂama-sealed glass ampoule, if possible, to minimize ths
evaporaﬁoa Toss, e .
S
st i 3. ' - . . e I
- - H g o
o - . o »”
“n ' H - ‘
e - 4 ne . .
v h PRt 4 ¥
e . =
o N
s '
q 3
SRALIOPTE, prge 26 ' . “*Notes and references ité on paged’s and 6,
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Nome detected [f]

Hydrogen3: (4500£8)d [g] -

Colfvration.mefhod and measring
instrmment(s) .

4xB pas connting of BRM 4927F wsing the ]NIST length-
compensated infernzl gas proportional cowntexs and
intercomparison of SRMs 4927B/4027F wsing two-4ad fiquid-
scinfillation comnting systems {hi

SRM 4927F, page. 3 of.6

*Nates and refiexences,are on pages 5 f-'Fd 1
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EVALUATION OF THE UNCERTAINTY OF THE-MASSIC ACTIVITY [d]*

Eoput Quanttys,, | Mefhod Used ToEmluatents), | Relative | Relative | Relative
e source of moertainty | “the standaxd w:mrtnmty ofa,, Unestieinty Sensitivity | Uncertainty-
. (A) denotes evelnation by ‘Of Inpnt | _ Pactor,© |  Of Dutput
(end individual statistical methodg, ‘Quanttty, | “fawes|- ity,.
megrtainty components (B)-denctes evalnation by 2T, i i,
% where appropriate) »~other methods (%) [1 il (%) 8
Mestlocongtate of | Stendard deviation offberiean |. 018 o [, 1D. |  048. |
SRM 45278, cofrecied | for 23 sefs-of gas counting N i .
forpadkgropnd gnd  _f measnrements (A) S, T fol -
decay [H] : B 1
' Grammsle Bstimated (B) . 0.20 10 | o2
H Livetime [ " | Estimated (8) T oo 10 KL
Extrspolatim of ... | Estiated (8), Lo b oo 7 10 ez
| eountrate-versss-emergy | - - | . I )
{o ZeTo FOEIEY *I-..
Bl of B8 <" | Standard vmcerteinty T o 0O0S Tl 0002
.n,_|ofshehalfBie CA) - J inj
Liguid-sointillation " Sthndard devialon of thegfeen | 006 | A0 006
intercomparison of SRM | for 7 sets of Bquid-scintilietion, | | .
49297 pud SRMOZTE | meesurements (A) - A "t
Rasiomudidic mpuites ~| Limit of dsection @) [l _ | 10 00005 | P oes
e ryrersy = == .
Relative Combined Stanﬂard’Unoertamty of the Ou@ut Quanhty,x,(y)b, (%) R 1 -
J Cum:age Factor, & . s %2
Relative Brpanded Umrrmy-ofthe Ortpt Quanmy Uy, (%) 072"
w o . - - . - . L
N . éf_“"l“ . *
o ﬂ’.. E
o - - - b e
ERM 49275, page 4 of & *S{otes ami referenoes 858 cn pagers and 6,
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'Iha Stevert is the ST unit £or dcsc eqmvaient Sae Seren ""[L] "0m= : 1B iy eqm;;l:u 03 m:em.
“Distance from Ampoule (em): ™" 3¢
Approyimets Dose Rate (uSvl); | <0.1(Not 4 daﬁectab};;) .
v 14}

L] &, af R LA

LA
j:_"qas tafef] ungertatuty twotuncaihaqmn arcimwrtamy. o et iy s « T
"’ut

,Massic ucthdtyns,ﬁe preﬁan’edname £pr § e gqgnh!grachmy dlv;dad by ﬁié 'to'fzﬁuass of B sample;

Seﬂrﬂfﬂzmw[l].ﬂ q o, e Wk . TYLabRL g, P
It,:g:gpartgdgalgm, :Ofmmaqu m‘nnﬂ:ma&s at fhe reference time wes not
meamred !;?as denveﬁﬁ,cpn ‘meagprements CalftonS G ”fﬁr‘x fentfies Tirs o
be sxpressed as P = Fly 2 * %), where fie matﬁémaﬂi:alﬁmcﬁ&n dbrtved‘.‘fmm fie #osumed
model of the measrrement process. T Z s
I’hnﬁg;‘s;g\p,.xﬂ, 'lssqd for each it quan: ,.a sgmﬂnr& eati;‘m?niy, u(x), that gen
corresponding mcufam’éy m v, zz;(pj ,;]5’ &.T £ component of Ct;m'bmeﬁ"’ §

3 -t
Ter e - ":_;
.

mcgrtamtyn,fg: N

45 .ﬁ- .
ke =

e
. :[he—: in taﬁﬁa:& s _:cyofy ua@_v;s ﬁzeposfgvé’ﬁ‘g‘uaremnt uf & sumdfﬂassquams

uffhe&ogponmﬂof ﬂiﬁbmed"s?a:ggﬂ -"z‘ g - vt ._:‘ !:_,.,,,;. e

The combined standerd uncerbamy 3 vty 'ﬁ:plicd by a caverage'ﬁ'nmr ofk =2 to cﬁ:tam U, the

expanded nocexteinfy ofy,

Since i can be assumed that the mibﬁ"a“sﬁmated values of thc ma.smc acﬁvity Bre appmnmately

a aily fnrted with gpproximate stan dav:a.fzon Jvelne of the messc
m"f aﬁjtoﬁze in 'Ena gmrvalygﬁ %ﬂtﬂ'ﬁ% 3 pereent,

For further informatior on the uxpresmnofmmtamﬁes, ssériiu:’uncas [2] end [3] o

e g OF Sach sta.nrlafH uqccmm efmporiSit = the she vl S expaiifiéd fmartainty
%ﬁ;ﬁg Dest "base.d'gp ‘Tailable Tt ut fs only apgx”bmnatéIy’knﬁﬁ'ﬁ. Tha.t
i"t5 say, the Tancerfiinty of 8 nnASHinty* & “la:gean&nbrwallknom This i
uncestsinties evainated by statistical methods {e.g, the relative"stanifard dévidifn of tIre.‘*standa:cd
deviation-of:the mean for the Tasdlc Tesponse i, approximately J4%) and for uncertainties evahuted,
by omermethuﬁs_( Hich ponld Castly b estmate’ddr nnder estxiated by substantial a:::omts)

edug

The tmkrown Valap of the &xpand “*Ssnmamﬁemﬂwmqmw/zmzzr@e,,

2 factor of Z of the ematadvalns)
The estlmatedlixmt of detacﬁonfnr mﬁanﬁdm m;purmns i SQD:Bq g
Ths staﬁed nncarbamty:ls‘ the stendard mcsrtzmxty. Ste refere-m:e 518

Elienive Fed-counting m-asﬁ.rcmcntswe'y‘madc ot Tie SRAT49278 solution dirfing' 1908 ang 1999,
The SRM 4927F eolution was Litercompaisd with the SRM 4927E sohution using licuiti-scimilistion

FLee

ot

] r...

. counting. .

Relative standerd tmeartainty of the inpnt quantity ;.

SRV A927F, page. 5 nf 6
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The relative changs in the output guentityy civided by the relative change in the input quantitg.,
TF |a/ax| «G4ly) = 10, then & 1% change inx, tesilts in 2 1% change iny. If]ay/a;,[ Cedy) = 0.05
then a 19 change in % "resolts in 2 6.05% change in y.

o

" Relative component of cambined standard vocertainty of oytpnt qudntiyy, ruundcdto two-slgnificant

el .

4

i
I
)

g

[P LI

’ BﬁmbrdeEElraﬁ,Gwderur

-,

fgures or J=ss. The relative component of combined standard uncertainty of v s given by w()fy =

|Gyl ugay = |eylen| () » iz, The mustioal values of (i), I@fa#:[ G, fmdu:(?)é’r
in column

a1l dimensionless quantities, ave isted in cobuoms 3, 4, and 5, respectively. Thus, the va!
5 i equal to 1 the value in coltmm 4 mu]bpﬁbﬂbythevaluem eobumg 3. The input qumhhas are
independent, or very nearly so. Hence the covarjances are zero or neplipible. * ¢

‘Ihe Tolative statidatli unwrt%mtyuf hot'fs determined by the mla'.tve.r.vtaﬂdazﬂ Imcertamtyofl (i.e,,
' of the bt I&”eg “The zelatife standérd uncertafirty af £ # & neghgible

[vienf -G) = Ihet]
o Jvo timo i detexdigA by cogti he piles frob  gatad erystaFootitrallsdosallator:

The standard vmeertainty Jor each mmdstecied dmpurity that might roasonably be ezpsctcﬂ to be
Jresent is estimaied fo be cqual to the estimated Hmit of detechon for that impuity, L2, #(ps =
100%.  [op/an]Guh) = {%espcnse per By of itfpuzity(reipise or By .of H3)hiBg of
amprity)/(Bq of H-3)}. Thus () is the relativi chinge myxfﬂ:smplmty werze present with 2
mzaqicacﬁwtyequaltaﬂwammatedﬂmt ofd&t@om :

a’e .

A Lottt

- A’ .
InﬁemahcnalO;gaiﬁ’zahonfprSﬁqdﬂdizaﬁou[ISO ISO.S‘taudara'.s.Emdbaofc Qs and Ui,
1994, "Available from the Ameriten Natidnal Standards Tnstiute, 11 West 4207 Street, Now Yok,
NY 10036, US.A 1-212,542-4900 . _
Ia;g‘e‘mgﬂqnal Orgam'aon for Standg;d.mtiml (50),. Grdde 1o the E:qam.ﬁan of Unceptdinly in
. Misnsurement, 1995, Aveilable‘trom fh Ameicen Nafiorn] Standackis Tnstitute, 11 West4Znd Stroet,
N York, N 10036, US.A, 1:212-642.4500. (I.asted::mder‘ISO miscsllaneciis publications 25 TSQ

,Gmﬁp fp the Bxpression 1993")

FE [

Megsurement. Reswls, NIST Technical Note 1207, 1094, Avaflible from the Sunem‘bandmt of

k) N

Docaments, 15, Goveroment Printing Dﬁce,Was}mgmn DCEMO? 'US.A. .

W

Nationai Comnell cn Ra&la:hun Profection and Measerements Report No, *58, 4 Handbook of
Radioactivity Measurements Piucedm Second Beition, 1985, AYailsble from the National Comnd]

f‘"

on Radiation Protection and Meanurements, 7910 Wcudmont Avenme, Bethesda, MD 20814 U.S.A. .

LX. Lucas and MP, Unterweger, Conprehensive Review gnd Crijical Emluafwn of the Half-Lifz of
. Tyitanm, 3. Res, Natl. Inst, Stamd| “Fecimal, 105, 541549 (2000) = .

SEM 4927F, Tags GoE 6
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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:

Contro! limits for reagent blanks are established from 30 individual historical data points (10 batches). Limits are +/- 3 standard deviations
from 30 individual historical data peints. 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 10/29/09 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
10/27/2008] 1 3H090422-3CB1 180 7.16 1288.8 3.49 8.24 PASS
10/27/2009| 2 3H090422-3CB2 180 7.38 13284 . 349 8.24 PASS
10/28/2008| 3 3H090422-3CB3 180 7.07 1272.6 7.20 3.49 8.24 PASS 3.48 8.24 PASS

RAINSTILSCILS6000\CE'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 blanks 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 | 3H090422-3CR1 180 29.98
10/27/2009 2 3H090422-3CB2 180 28.89
10/28/2009 3 3H090422-3CB3 180 180 30.01 29.63 28.41

30.84

R:\iNST\LSC\LSBDOO\CB'S_BKGD__WINZ_CKS\RB__HS_SWipes_QCurve.xls
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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 HNZ0202 Lot CNZ3112
101900.00 dpm 98500.0 dpm
211772005 REF 2/17/2005 REF
2/17/2010 EXP 2/17/2010 EXP
INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/08/09. mbc
Historical Control Limits as of 16/12/0% MH
Decay Corrected Tritivm Carbon-14
UCL T0748.54 8043521
Mean Value 67379.56 76608.77
LCL 64010.58 72778.33
Decay Cormrected
@ Date H-3 CPM H-CPM PASS? C-14 CPM PASS?
122 10/26/2009 51452.50 67035.93 OK 76690.2 OK
123 10/27/2009 51352.20 66915.61 OK 76616.2 0K
124 10/28/2009 51270.40 66819.35 OK 76543.7 OK

RAINSTALSCALS6000\DAILY QCALSQAB000 (DAY QC:LL OFF, LUMEX OFF)

123



97

DAILY CHECK LL ON *Tc SOURCE- LS6000

Tec standard SPIKE
836.3020.70 KNOWN ACTIVITY
7/25/2008 REF 58000.38 dpm/g
7/25/2009 EXP 58000.38 dpm
INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/08/09. mbc
Historical Control Limits 6122009
blank Blank Quench # spike
UcCL 21.36 52.5 11454.01
Mean Value 17.11 50.0 10187.61
LCL 12.85 47.5 g8921.21
[Obs#| Date | BlankC.R. | Pass? [Quench#] Pass [ SpikedC.R.| Pass? |
122 10726/2009 16.9 OK 49 oK 10005 OK
123 10/27/2009 18.9 OK 484 0K 10078 OK
124 10/28/2009 16.2 OK 50.2 oK 10045.7 OK

RAINSTALSCALSB000\DAILY QC\LSQAB000 (Te-99 Day QC: LL ON, LUMEX OFF)



Liquid Scintillation Counter

Quality Control Data

Daily Instrument Performance Checks
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DAILY INSTRUMENT PERFORMANCE CHECKS - 1.S6000 (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
2/17/2005 REF 2/17/2005 REF
2/17/2010 EXP 2/17/2010
INSTRUMENT RE-CATIBRATED FOR ALL TESTS STARTING 04/08/09. mbe™~
Historical Control Limits as of 06/12/09 MH
Decay Corrected Tritium Carbon-14
UCL 70748.54 8043921
Mean Value 67379.56 76608.77
L.CL 64010.58 72778.33
Decay Corrected
Obs Date H-3 CPM H-CPM PASS? C-14 CPM ~ PASS?
144 11/26/2009 51210.50 67041.06 QK 767339 OK
145 11/29/2009 51005.30 66803.39 OK 76446.6 QK
146  12/1/2009 51205.20 - 67085.94 OK 76478.7 OK.
147 12/2/2009 5114430 67016.51 0K 76475.6 QK

RAINSTALSCIALSB000\DAILY QCALSQAGB000 (DAY QC:LL OFF, LUMEX OFF)

EXP _
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