ALS Laboratorn Group

ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division

December 15, 20008

Mr. Mike Barsa

Cabrera Services, Inc.

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

Re: ALS Workorder: 09-11-229
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 1-127
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.

Sipgerely,

ALS Laboratory up
Lance Steere
Senior Project Manager

LRS/eh
Enclosure (s); Report

ALS USA, Corp
Partofthe ALS Laboratory Graup
225 Commerce Drive Ft. Collins, Colorado 80524
Phone {970) 430-1511 Fax (970) 490-1522 www.alsenviro.com
A Campbell Brothers Limited Company




ALS Laboratory Group -- FC

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0911229
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 Coliected | Collected
SU03-74 0911229-1 WIPE 18-Nov-09 11:05
SU03-75 0911229-2 WIPE 18-Nov-09 11:10
SU03-76 0911229-3 WIPE 18-Nov-09 11:15
SuU03-77 0911229-4 WIPE 18-Nov-09 11:20
SU03-78 0911229-5 WIPE 18-Nov-09 11:25
SU03-79 09112296 WIPE 18-Nov-08 11:30
SU03-80 0911229-7 WIPE 18-Nov-09 11:35
SU03-81 08911229-8 WIPE 18-Nov-09 11:40
5U03-82 09112299 WIPE 18-Nov-09 11:45
SU03-83 0911229-10 WIPE 18-Nov-09 11:50
SU03-83-DUP 0911229-11 WIPE 18-Nov-09 11:55
5U03-84 0911229-12 WIPE 18-Nov-09 12:00
SU03-85 0911229-13 WIPE 18-Nov-09 12:05
3U03-85-DUP 0911229-14 WIPE 18-Nov-09 12:10
3U03-86 0911229-15 WIPE 18-Nov-09 12:15
SU03-85-DUP 0911229-16 WIPE 18-Nov-09 12:20
SuU03-87 091122917 WIPE 18-Nov-09 12:25
SU03-88 0911229-18 WIPE 18-Nov-09 12:30
SU03-89 0211229-19 WIPE 18-Nov-08 12:35
SU03-90 0911229-20 WIPE 18-Nov-09 12:40
SUD3-BIAS 0911229-21 WIPE 18-Nov-09 12:45
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225 Commerce Drive  Fort Callins, CO 80524

Accession Number (LAS iD) m l l }; q i

ALS Laboratory Grou p 800-443-1511 or (370) 480-1511 (970} 490-1522 Fax Chain-of- Custody Date 11/20/09 Page _ of 11
IProject Name / No.: Forest Glen Rad Scoping Survey Sampler(s): _ KK, AC. MB. AW {ercls ana) Turnarounc@xg@r Rushr-{Due- )w Return to Client
Report To: Michael Barsa
Phone; 410-332-8177
Fax: 410-332-8183
Company: Cabrera Services
103 E, Mount Roval Ave, Suite 2B
Address: L '
s Baltimore, MD 21202
(=]
8
circle methad or specify under comments ﬂ
8
£
n g
L [+
Sample 1D Date | Time* 2 @
[ —
E z
3 3
o x | - o
=] X 5 =
AEAE 7
SU03-74 11/18/09 | 11:05 | i X
5U03-75 11/18/09 | 11:10 | 1 X
sSU03-76 1118109 | 11:15 | 1 X
SU03-77 11/18/09 | 11:20 1 X
SU03-78 11/18/09 | 11:25 1 X
SU03-79 11/18/09 | 11:30 1 X
SU03-80 11/18/09 | 11:35 1 X
5U03-81 11/18/08 | 11:40 1 X
SU03-82 11/18/09 | 11:45 | 1 X
SU03-83 1111809 | 11:50 | 1 X
Comments: Refinquished By: (1) |Refinquished By: (2)
08-3800.04, Task 2 Total number of containers; 10 Signature /M/: 21 Signature
WRAMC Forest Glen Annex Radiological Survey Printed Name A Bapmel Patser  |printed Name
SM=Smear hDate “! 25 Time _{ 440 Date Time
Company CAIDLC_?”\ Company __
Received B Received By: {2)
Signatu Signature
Printed Neme [ 2_t4 A Printed Name
Date”ifg"ﬂﬁ Time ézg L8 Date Time
Form 202rd.xis (1/3/01) Company hLS Company

* Time Zone (circle one) : T MDT PDT

** Indicate specific analytes under comments.

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



ALS Laboratoi'y Group

225 Commerce Drive Fort Collins, CO 80524
800-443-1511 or (970) 490-1511 (970} 490-1522 Fax

Accession Number (LAB ID)
Chain-of-Custody  vat 11/20/09

0911 229

Page _ 3!0_ 1

Project Name / No.: Forest Glen Rad Scoping Survey Sampler(s): __KK, AC, MB, AW {eircle ons) Turnaroun@r Rush-{Bue- ) Qispose of Return to Client
Report To: Michael Barsa T
Phone: 410-332-8177
Fax: 410-332-8183
Company: Cabrera Services
103 E. Mount Royal Ave, Suite 2B
Addr : !
ddress Baltimere, MD 21202
=
[<=]
(=)
clrcle method or speclfy under comments 1T.I
=
£
|4 G
Sample ID Date | Time* 2 @
£ 5
=3 T
3 5
al x |5 e
a = . >
HERE: i
SU03-83-DUP 11118/09 | 11:55 || 1 X
SU03-84 11/18/09 | 12:00 |/ 1 X
SU03-85 11/18/09 | 12:05 | 1 X
SU03-85-DUP 11/18/09 | 1210 1 X
SU03-86 11/18/09 | 12:15 1 X
SU03-86-DUP 11/18/09 | 12:20 1 X
SU03-87 11/18/09 | 12:25 1 X
SU03-88 11/18/09 | 12:30 1 X
SU03-89 11/18/09 | 12:35 1 X
SU03-80 : 11/118/09 | 12:40 § 1 X ]
Comments: Relinquished By: (1) |Relinquished By: {2)
08-3800.04, Task 2 Total number of containers: 10 Signature " /!/V, 4-'4;»' Signature
WRAMC Forest Glen Annex Radiclogical Survey Printed Name Meclrgel ‘S-’—‘x% IPrinted Name
SM=Smear Date i] ' ZO Time _1WOO Dale Time
Company CA!)“W» Company _
Received By M‘l) Received By: (2)
Sign&ﬁufreuﬁ 3 Signature
Printed_blé{ne {Otlyen SQ@LVYM (& |Printed Name
Date (1/27/0q Time _AHI(S "  [Date Time
Form 202rd.xis (1/3/01) Company H—'L_g Company

* Time Zone (cirde ore) ; T MDT PDT

** Indicate spacific analytes under comments.

Distribution: white / yellow (Paragen); pink retained by originator.
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Aers CONDITION OF SAMPLE UPON RECEIPT FORM

Client: 001 bl/ m Workorder No:

09112249

ALS Laboratory Group - Fort Collins

Project Manager: Lﬂg Initiais: Lﬁ'f Date: /T / p=a 3/ ﬁﬁ

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

€D

YES
2. Are custody seals on shipping containers intact? NONE @ NO
1. Are Custody seals on sample coniainers intact? @ YE NO
4. s there a COC (Chain-of-Custody) present or other representative documents? QES) NO
5. Are the COC and bottle labels complete and legible? @Q NO
6. Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. @ NO
of containers, matrix, requested analyses, etc.)
7. Were ajrbills / shipping documents present and/or removable? DROP OFF @ NO
8. Are all agueous samples requiring preservation preserved correctly? (excluding volatiles) @ YES NO
9. Are all agueous non-preserved samples pH 4-97 @/’A) YES NO
16. Is there sufficient sample for the requested analyses? @ NO
11. Were all samples placed in the proper containers for the requested analyses? @ NO
12. Are all samples within holding times for the requested analyses? @ NO
13. Were all sample containers received intact? (not broken or leaking, etc.) @ NO
14. Are all samples requiring no headspace (YOC, GRO, RSK/MEE, Rx CN/S, radou) (@‘ YES NO
headspace free? Size of bubble: _ < greenpea ___ > greenpea
"% Do perchlorate LCMS-MS samples have headspace? (at least 1/3 of container required) / YES NO
16. Were samples checked for and free from the presence of residual chlorine? -
(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? L YES @
18. Were cooler temperatures measured at 0.1-6.0°C? IR gun used*: @2 #4 l c}:ﬁq& YES
Cooler #: ‘

Temperature {"C): E{W\ b\‘ eANK ( \% q i )

No. of custody seals on cooler: 9—-

DoT .
Survep! External uR/hr reading: | (.0

Acceplance

Informatior Background pR/ir reading: |

Were external uR/hr readings < two times backeground and within DOT acceptance criteria? @ NO/NA (If no, see Form 008.)
e

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

B Soumples i Yo rpoled in-ihonae

Date/Time:

It applicable, was the client contacted? YES / NO /NA  Contact: ywi
Project Manager Signature / Daie: a— ( ?/V b1
o T f
*IR Gun #2: Oakton, SN 29922500201 -0066 *IR Gun #4: Oakton, SN 2372220101-0002

Form 20422 xls (6/1/08)

Page 1 of_L




Page 1 of 1

From:  Origin ID: ODMA (410) 332-8177 F E Ship Date: 20N0V08 02/19\3‘6\
L

Mike Barsa ActWgt: 10.0 LB
CABRERA SERVICES Express CAD: 423978.‘:”!}]51;9090
103 E. Mount Royal Ave Account#: S

Ste 2B Delivery Address Bar Code

LT

J0930080711202)

SHIP TO:  (800) 443-1511 BILL SENDER Ref#  08-3800.04-T2 .
Lance Steere Invoice # ‘ j
Paragon Analytics Fots .
225 Commerce Dr. ,-' :‘é/
Fort Collins, CO 80524
1012 MON - 23NOV A2
793037512435  STANDARD OVERNIGHT

## MASTER ##
80524

XH FTCA o

After printing this label:

1. Use the 'Print’ button on this page to print your label to your laser or lnkjet 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 tabel can be read and scanned.

i

Warning: Use only the printed original tabel for shipping. Using a photocopy of this label for shipping purposes is fraudulent and could
result in additional bitling 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 wili not be
respansible for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-delivery, misdelivery,er misinformation, unless
you declare a higher value, pay an additional charge, document your actual loss and file a timely ¢laim.Limitations found in the current FedEx Service
Guide apply. Your right to recover from FedEx for any loss, including intrinsic valueof the package, loss of sales, income interest, profit, attorney's fees,
costs, and other forms of damage whether direct, incidental,cansequential, or special is limited 1o the greater of $100 or the authorized declared value.
Recovery cannot exceed actual documented loss.Maximum for iterns of extraordinary value s $500, e.g. jewelry, precious metais, negotiable
instruments and other items listed in our ServiceGuide. Written claims must be filed within strict time limits, see current FedEx Service Guide.

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



ALS Laboratary 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: 0811229

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 to procedure SOP704RQ. The
analyses were completed on 12/01/09.

4. Upon analysis of samples 0911229-18, -19, and -21, it was noted that the quench factor
(H#) was outside of the current usable calibration range. Thus, an approximate volume of 5
uL of nitro-methane was added to samples 0911229-18 and -21, and 10 pL to sample
0911229-19 and the associated QC fo bring them into the usable calibration range.

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 controi
sample duplicate (LCSD) was prepared in lieu of a client sample duplicate.

7. For sample 0911229-9, the “Window 2” count rate was observed below the lower threshold,
determined from calibration on 11/30/02. 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. 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 listed
below. In addition, ALS certifies that the analyses reported herein are true, complete and correct
within the limits of the methods employed.

ey [ 21105
Emily Knedél Date

a2 Reviewer

dioch B |ma
w ‘ 1zhilos

R&d |ochem[stry Final Dafa Reviewer Date




Section 1

CHAIN OF CUSTODY



ALS Laboratory Group -- FC

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0911229
Client Name: Cabrera Services Inc.
Client Project Name: Forest Glen Rad Scoping Survey
Client Project Number: 08-3800.04
Client PO Number:

Client Sample Lab Sample | COC Number Matrix Date Time

Number Number , Collected | Collected
SU03-74 09112291 WIPE 18-Nov-09 11:.05
SU03-75 0911229-2 WIPE 18-Nov-09 11:10
SU03-78 0911229-3 WIPE 18-Nov-09 1115
SU03-77 09112294 WIPE 18-Nov-09 11:20
sU03-78 0911229-5 WIPE 18-Nov-08 11:25
SuUg3-78 09112296 WIPE 18-Nov-08 11:30
SU03-80 0911229-7 WIPE 18-Nov-(9 11:35
SU03-81 0911229-8 WIPE 18-Nov-09 11:40
SuU03-82 09112299 WIPE 18-Nov-09 11:45
SuU03-83 0911229-10 WIPE 18-Nov-09 11:50
SU03-83-DUP 0911229-11 WIPE 18-Nov-09 11:55
SU03-84 0911229-12 WIPE 18-Nov-09 12:00
SU03-85 0911229-13 WIPE 18-Nov-09 12:05
SU03-85-DUP 0911229-14 WIPE 18-Nov-09 12:10
SU03-86 0911228-15 WIPE 18-Nov-09 12:15
SU03-86-DUP 0911229-16 WIPE 18-Nov-09 S 12:20
SU03-87 09112289-17 WIPE 18-Nov-09 12:25
3U03-88 0911229-18 WIPE 18-Nov-09 12:30
Su03-89 0911229-19 WIPE 18-Nov-09 12:35
SU03-90 0911229-20 WIPE 18-Nov-09 12:40
SUO03-BIAS 0911229-21 WIPE 18-Nov-09 12:45

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

CONDITION OF SAMPLE UPON RECEIPT FORM

Client: Oa b VEXTL Workorder No: 6)"//‘//9213- é?

Project Manager: L}?S Initials: Lﬂjf Date: ¢/ /9 3/ o« "rf
1. Does this project Tequire any special handling in addition to standard Paragon procedures? YES 6‘\10 )
> Are custody seals on shipping containers intact? NONE | (YES) NO
3. Are Custody seals on sample containers intact? @ YES NO
4. 1s there 8 COC (Chain-ef-Custody) present or other representative documents? CYE,S) NO
5. Are the COC and bottle labels complete and legible? 6@ NO
6 Is the COC in agreement with samples received? ([Ds, dates, times, no. of samples, no. @ NO
of containers, matrix, requested analyses, etc,)
1 Were airbills / shipping documents present and/or retmnovable? DROY OFF| ( YES)! NO
s. Are all agueous samples reguiring preservation preserved correctly? (excluding volatiles) @_‘) YES NO
v. Are all agueous non-preserved sampies pH 4-97 @'ﬁ) YES NO
10. Is there sufficient sample for the requested analyses? @ . NO
11. Were all samples placed in the proper containers for the requested analyses? @.) NO
12. Are all samples within holding times for the requested analyses? @) NO
13. Were all sample containers received intact? (not broken or leaking, etc.) @ ‘ NO
14, Are all samples requiri.ng no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) CNE—,; 7S : o
headspace free? Size of bubble: < green pea > preen pea
' Do perchlorate L.CMS-MS sampies have headspace? (at least 1/3 of container required) (ﬁTA) YES NO
16. 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 jce? L YES NOJ
. o . RAD
18. Were cooler temperatures measured at 0.1-6.0°C? IR gun used*: @2 L/ #4 L ONLY YES @

Cooler #: ‘
Temperature (“C): Pan biend ‘ \%. '—{ ¢)

No. of custody seals on cooler: a—

IDDT

Survey! External pR/r reading: | (9
Acceptance

[intormagion Background pR/hr reading: |

=
Were external uRAe readings € two Limes background and within DOT acceptance crileria? (};S) NO/NA (IFno, sec Form 008.)
g

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

2 Souwps witt e (poled in-howge

If applicabie, was the client contacted? YES f NO / NA  Contact: i DatefTime:
e
Project Manager Signature / Date: {ifj 2";’ yi
L F T
*IR Gur §2: Qakton, SN 29922500201-0066 *R Gun #4: Chakton, S 23722201 01-0002

Form 201122 xis [6/1/09) P 1 of
age 10 ’ 8



Erom:  OriginID: ODMA (410} 332-8177

Ship Date: 20W0V09
ActiWgt 10.0LB

Actounti# S ARRETRAIK

CAD: 4239785ANET 3090

Mike Barsa FEdEXo
CABRERA SERVICES xgres:
103 E. Mourt Royal Ave
Ste 28
Baltknore, M1} 21202
MR TINON
SHIP TO:  (B0D) 443-1511 BiLL SENDER

Lance Steere
Paragon Analytics
225 Commerce Dr,

Fart Collins, CO 80524

il

I

Delivery Address Bar Code

T

Vel

e

i

After pnnt:ng this Iahel

|

1. Use the 'Print’ bulton on this page to print your label to your laser or inkjet printer.

2. Fold the printed page along the horizontal line.

Ref# 08-3800.04-T2 )
Invoice # ’
PO # 7
Dept & ‘. , 3
1012 MON - 23NOV A2
¥ 793037512435 ~ STANDARD OVERNIGHT
4 MASTER ##
80524
XH FTCA
DEN 7

U

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

Warning: Use only the printed original label for shipping. Using a pholocopy of this label for shipping purposes is fraudulent and coutd

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

Use of this system constitutes your agreemaent to the service conditions in the current FedEx Service Guide, availabie on fedex.com.FedEx will not be
responsible for any claim in excess of $100 per package, whether the resulf of loss, damage, delay. non-delivery, misdelivery,or misinformation, unless
you declare & higher value, pay an additional charge, document your actual loss and file a timely claim.Limitations found in the current FedEx Service
Guide appty. Your right to recaver from FedEx far any lass, including intrinsic valueof the package, loss of sales, income interest, profit, attorney's fees,
costs, and other forms of damage whether direct, incidental,consequential, or special is limited to the greater of $100 or the authorized declared value.
Recovery cannot exceed acteal documented loss.Maximum for iterns of extraordinary value is $500, e.g. jewelry, precious metals, negafiable
inslruments and other items listed in our ServiceGuide. Written ¢laims must be filed within strict time fimits, see current FedEx Service Guide.

https://www fedex.com/shipping/html/en//PrintIFrame.html

11/20/2009
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Tritium Analysis By Liquid Scintillation Sample Results Summary

Client Name: Cabrera Services inc.
Client Project Name: Forest Glen Rad Scoping Survey

Laboratory Name: ALS Laboratory Group --FC

PAI Work Order: 0911229

Reported on: Thursday, December 10, 2009

Page: 10of 3

. . 1:54:30 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

09112291 §U03-74 Sample H-3 1.74-27 45 pCifsample WIPE 3H091124-8 11/30/2009 U
0911229-2 SUas-76 Sample H-3 1.6+-27" 4.5 pCifsample WIPE 3H091124-8 11/30/2000 u
0911229-3 SU03-76 Sample H-3 07 +-286 45 pCifsample WIPE 3H091124-8 114302009 u
0911229-4 SU03-77 Sample H-3 024+/-286 4.4 pCifsample WIPE 3H091124-8 11/30/2009 u
0911229-5 SU03-78 Sample H-3 -0.7 +-2.6 4.4 pCilsample WIPE 3H0S1124-8 11/30/2009 u
0911229-6 Su03-79 Sample H-3 0.1+4/-29 5.0 pCilsample WIPE 3H091124-8 11/30/2000 u
09112297 5UQ03-80 Sample H-3 20+/-25 4.4 pCifsample WIPE 3H091124-8 11302009 U
0911229-8 SU03-81 Sample H-3 -02+-26 45 pGifsample WIPE 3H091124-8 11/30/2009 u
09112299 SU03-82 Sample H-3 09+4/-286 4.4 pCifsample WIPE 3HD91124-8 11/30/2009 U

Comments:

Data Package ID: H30971229-1

QuallftersiFlags: Abbreviatiens:

U -Resultls less than the sample speclfic MDC. TPU - Total Fropagated Uncertainty

LT - Resu't is less than Requested MDC, greater than sam ple specific MDC. MDC - Minimum Detectable Concentration

¥1- Chemleal Yield is in centrol at 100-110%. Quantitative Yield Is assumed.

Y2 - Ghemical Yield outside default limits, BDL - Below Detaction Limit

M - The requested MDC was not met.

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

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

y—
—

LIMS Versior: €8.31BA




Tritium Analysis By Liquid Scintillation Sample Results Summary

Client Name: Cabrera Services Inc.

Client Project Name: Forest Glen Rad Scoping Survey

Laboratery Name: ALS Laborato.ry Group --FC

PAI Work Order; 0911229

Page: 20of 3

Reported on: Thursday, December 10, 2009

. . 1:54:30 PM
Ctient Project Number: 08-3800.04
Lab Client Sample 1D Sample Nuclide Result +/- 2 s TPU | MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

0911228-10 SU03-83 Sample H-3 09 +-27 45 pCifsample WIFE 3H091124-8 11/30/2009 u
0911228-11 $SU03-83-DUP Sample H-3 01 +/-27 4.6 pCifsample WIPE 3H091124-8 11/30/2009 u
0071228-12 | SU03-84 Sample H3 0.6 +H-2.6 45 pCilsample WIPE aH091124-8 121172009 u
0911228-13 5U03-85 Sample H-3 02 +-27 486 pCifsamgle WIPE 3H091124-8 12/1/2008 u
0911228-14 SU03-85-DUP Sample H-3 0.7 +-2.8 48 pCifsample WIPE 3H091124-8 12/1/2009 u
0911228-15 8U03-86 Sample H-3 19+-27 45 pCifsample WIPE 3H091124-8 - 12172009 u
0911228-16 SU03-86-DUP Sample H-3 23425 4.4 pCifsample WIPE 3HO091124-8 1212009 u
091122817 SL03-87 Sample H-3 03+-25 4.4 pCifsample WIPE 3H091124-8 121/2002 u
0911228-18 5U03-88 Sample H-3 1.7 H-28 45 pCifsample WIPE 3H091124-8 12/2/2009 u

Comments:

Data Package ID: H30911220-1

QuallflersiFlags: Abbreviations:

U -Result is less than the sample specific MDG. TPU - Total Propagated Uncertainty

LT - Result is less than Requested MDC, greatar than sam ple specific MDC, MDG - Minimum Detectable Concentration

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

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

M - The requested MDC was not met.

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

Date Printed: Thursday, December 10, 2009 ALS Laboratory Group - FC Page2of 3

[
(o]

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
PAI Work Order: 0911229

Reported on: Thursday, December 10, 2008

Page: 30f3

. . 1:54:30 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
0911229-19 SU03-89 Sample H-3 06+~-27 4.6 pCifsample WIPE 3H081124-8 121272009 u
0911229-20 5U03-20 Sample H-3 04+-26 4.4 pCikkample WIPE 3H091124-5 $21/2009 3]
0911229-21 SUD3-BIAS Sample H-3 ~1.1+/-28 49 pCifsample WIFE 3H091124-9 12/2/2009 8]
Comments:
Data Package ID: H30977229-1
QuallfiersiFlags: Abbreviations:
U - Resultis less than the sample specific MDC. TPU - Total Propagated Uncertainty
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Cencentration
¥1 - Chemical Yield s in controt at 100-110%. Quantitative Yield is assumed.
Y2 - Chemica! Yield outside default limlts. BDL - Below Detection Limit
M - The requested MDC was not met.
M3 - The requested MDC was not met, but the reported activity is greater than the reported MDC.
Date Printed: Thursday, Decermber 10, 2008 ALS Laboratory Group - FC Page3of 3

ol
(7]

. LiMS Version: 6.318A
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Labk Name

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

Work Order Number: 0911229

Client Name
ClientProject ID

. ALS Laboratory Group -- FC

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

Laby|D: 3H091124-8MB

Sample Matrix: WIPE

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

Prep Batch: 3H091124-8
QCBatchiD: 3H091124-8-1
Run ID: 3H091124-8A
Count Time: 30 minutes

Final Aliquot: 1.00 sample
Result Units: pCi/sample
File Name:B60_04 113001

CASNO Target Nuclide Result +/- 25 TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 1.0+-28 4.8 20 U
Comments:
QualifiersiFlags: Abbreviations:
U -Resultis less than the sample specific MDC. TPU - Total Propagated Uncersainty
Y1 -Chemical Yield is in control at 100-110%. Quantitative Yield is assumed,
MOC - Minimum Detectable Conceniration
Y2 - Chemical Yield outside default limits.
N . BDL - Below Detection Limit
LT - Resultis less than Requasted MDC, greater thar: sample specific MDC.
M - Requestad MDC not met.
B - Analyte concentration greater than MDC.
B3 - Analyte concentration greater than MDC but less than Requasted MDC.
Data Package ID: H30971229-1
Date Printed: Thursday, December 10, 2009 ALS Laboratory Group - FC Page 10of 2

LIMS Version: 6.318A
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Lab Name

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

Work COrder Number: 0911229

Client Name
ClientProject ID

. ALS Laboratory Group -- FC

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

Lak1D: -3H091124-9MB

Sample Matrix: WIPE

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

Prep Batch: 3H091124-9

QCBatchlD: 3H0S1 124-8-1
Run ID: 3H091 124-9A

Count Time: 30 minutes

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

CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 -0.8 H- 3.0 5.1 20 u
Comments:
Qualitiers/Flags: Abbraviations:
U +Resultis less than the sample specific MDC, TPU - Total Propagated Uncerlainty
Y1 -Chemical Yield is in control at 100-110%. Quanfitative Yield is assumed.
MDC - Minimum Detectable Concentration
Y2 - Chemical Yteld outside default limits.
BDL - Below Detection Limit
LT - Result is less than Requested MDC, greater than sample specific MDG.
M - Requested MDC not met
B - Analyte concentration greater than MDC.
B3 - Analyte concentration greater than MDC but less than Requested MDC.
Data Package ID: H308711228-1
Date Printed: Thursday, December 10, 2009 ALS Laboratory Group - FC Page 2of 2

LIMS Version: 6.318A
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Tritium Analysis By Liquid Scintillation

Work Order Number: 0911229

PAl 704 Rev 9

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

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

‘Lab’lD: 3H091124-8LCS

Sample Matrix: WIPE

Prep Batch: 3H091124-8

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

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

Run ID: 3H091124-8A
Count Time: 30 minutes

Final Aliquot: 1.00 sample
Result Units: pCi/sample
File Name:B60_04 113001

CASNO Target
Nuclide

MDC
Results +/- 2s TPU

Spike Added

% Rec

Control
Limits

Lab
Qualifier

10028-17-8 H-3

128 +- 21 5

114

113

85-115

P

Comments:

QualifiersiFlags:

U -Result is less than the sample spscific MDC.
LT - Resuitis less than Requested MDC, greater than sample specific MDC.

Abbresations:

TPU - Total Propagated Uncertainty

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

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

P - LCS Recovery within contro! limits.
M - The requested MDC was nrot met.

M3 - The requested MDC was not mat, but thereported

activity is greater than ihe reported MDC.

Data Package ID: H30911229-1

MDG - Minimum Detectable Conzentration

Date Printed: Thursday, December 10, 2009

LIMS Version: 6.31BA

ALS Laboratory Group - FC

Page 1 of 4

17



Tritium Analysis By Liquid Scintillation

PAI 704 Rev 9

Lahoratory Control Sample(s)

Lab Name: ALS Laboratory Group -- FC

Work Order Number: 0911229

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

LabID: 3r0381124-8LCSD

Sample Matrix: WIPE

Prep Batch: 3H091124-8

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

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

Run ID: 3H091124-8A
Count Time: 30 minutes

Fina! Aliquot: 1.00 sample
Result Units: pCilsample
File Name:B80_04_ 113001

CASNO Target
Nuclide

MDC
Results +/- 2s TPU

Spike Added

% Rec

Control
Limits

Lab
Qualifier

10028-17-8 H-3

124 +- 20 5

114

109

85-115

P

Comments:

QualifiersiFlags:

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

Abbreviations:

TPU - Total Propagated Uncertainty

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

Y2 - Chemnical Yiald outside default limits.
L - LCS Recovery below lower control limit.
H - LCS Recavery above upper contral limit.

P - LCS Rectovery within contral limits.
M - The rcuested MDC was not met,

M3 - The requested MDC was not met, but thereporied

activity is greater than the reported MDC.

Data Package ID: H30911229-1

MBDC - Minimum Detestable Concentration

Date Printed: Thursday, December 10, 2009

LIMS Version: 6.318A

ALS Laboratory Group - FC

Page 2 of 4
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Lab Name:

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

: ALS Laboratory Group -- FC
Work Order Number: 0911229

Client Name:

ClientProject ID

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

Lab ID: 3H091124-9L.CS

Sample Matrix: WIPE

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

Prep Batch: 3H081124-9
QCBatchlD: 3H091124-8-1

Run ID; 3H021124-2A

Count Time: 30 minutes

Final Aliguot: 1.00 sample
Result Units: pCilsample
File Name:B60_04_113001

CASNO

Target
Nuclide

Results +/- 2s TPU

MDC

Spike Added

% Rec

Control
Limits

Lab
Qualifier

~ 10028-17-8

H-3

110 +/- 18

114

96.9

85-115

P

Comments:

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

LT - Result is less than Reguested MDGC, greater than sample spetific MDC.

Y1 - Chemnical Yieki is in control at 100-110%, Quantitative Yield is assumed.

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

P - LCS Recovery within contra limits.

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

aclivity is greater than the reported MDC.

Data Package ID: H30971229-1

Abbreviations:

TPU - Total Prapagated Uncertainty

MEC - Minimum Datectable Concentration

Date Printed: Thursday, Diecember 10, 2009

ALS Laboratory Group — FC

LIMS Version: 6.318A

Page 3of 4
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L.ab Name

Work Order Number: 0911228
Client Name
ClientProject ID

Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
l.aboratory Control Sample(s)

: ALS Lahoratory Group -- FC

: Cabrera Services Inc.
: Forest Glen 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: 3H091124-8
QCBatchiD: 3H081124-8-1

Run 1D: 3H091124-9A

Count Time: 30 minutes

Final Aligquot: 1.00 sample
Result Units: pCifsample
File Name:B80_04_113001

CASNO

Target
Nuclide

Results +/- 25 TPU

MDC

Spike Added

% Rec

Control
Limits

Lab
Qualifier

10028-17-8

H-3

117 +- 19

114

103

85-1156

P

Comments:

Qualifiers/Flags:
U -Resultis less than the sample speciiic MOC.

LT - Resultis less than Requestad MDC, greater than sample spacific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemicat Yield outside default limifs.
L - LCS Recovery below lower control limit.
H - LGS Recovery above uppar control limit.
P - LCS Recovery within control limits.

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

activity is greater than the reported MDC.

Data Package ID: H309711229-1

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Pate Printed: Thursday, December 10, 2009

ALS Laboratory Group -~ FC

LIMS Version: 6.318A

Page 4 of 4
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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: 0911229
Client Name: Cabrera Services Inc.

ClientProject ID: Forest Glen Rad Scoping Survey 08-3800.04

Field ID: Sample Matrix: WIPE Prep Batch: 3H091124-8
Lah Dt 3H091124-8LCSD Prep SOP:PAI 700 Rev 10 QCBatchlD: 3H091124-8-1
i Date Collected: 24-Nov-09 Run iD: 3H091124-8A

Date Prepared: 24-Nov-09 Count Time: 30 minutes

Date Apalyzed:01-Dec-03

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi/sample
File Name:B60_04_113001

CASNO Analyte Sample Duplicate DER |DER
Result +- 2sTPU MDC Flags Result +- 2sTPU MDC Flags Lim
10028-17-8 H-3 128 +- 21 5 P 124 &f- 20 5 P 0.159 2.13
Comments:
Duplicate Qualifiers/Flags: Abbreviations:

U - Result is less than the sampla specific MOC.

Y1 - Chemical Yield is in control at 108-110%. Quantitative yield is assumed,

Y2 - Chemical Yield outside defaulf limils.

W - DER is greater than Waming Limit of 1.42

© - DER is greater than Contro! Limit of 2.13

LT - Result is less than Request MDGC, graater than sample spacific MDC
M - Requested MDC not met.

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

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper contral limit.

P -LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery ouiside control limits

Data Package 1D: H30911229-1

TPU - Total Propagated ncerainty
DER - Duplicate Error Ratic

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group -- FC
LIMS Version: 6.318A

Page 1 of 2
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Tritium Analysis By Liquid Scintillation

PAl 704 Rev 9

Duplicate Sample Results (DER)

Lab Name: ALS Laboratory Group --FG
Work Order Number: 0911228
Client Name: Cabrera Services Inc.

ClientProject ID: Forest Glen Rad Scoping Survey 08-3800.04

Field ID: Sample Matrix: WIPE Prep Batch: 3H091124-9
R : : Prep SGP: PAI 700 Rev 10 QCBatch!D: 3H091124-9-1
LabID: 3H091124-9LCSD : Date Collected: 24-Nov-09 Run 1D: 3H091124-9A
Date Prepared: 24-Nov-09 Count Time: 30 minutes

Date Analyzed: 01-Dec-02

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

CASNO Analyte Sample Duplicate DER |DER
Result +- 2sTPU MDC Flags Result +/- 2s TPU MDC Flags Lim
10028-17-8 H-3 110 +/- 18 5 P 117 +/- 19 5 P 0.283 213
Comments:
Duplicate Qualifiers/Flags: Abbreviations:

U - Result is less than the sample specific MDC.

¥1 - Chemica! Yield is in contro! at 100-110%. Quantitafive yield is assumed.

¥2 - Chemical Yisld outside default limits.

W - DER is greater than Waming Limit of 1.42

D - DER is greater than Control Limit of 2.13

LT - Result is less than Reguest MDG, greater than sampla spacific MDC
M- Requested MDC not met.

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

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control fimits.
N - Matrix Spike Recovery outside control fimits

Data Package ID: H30917229-1

“TPU - Total Propagated Uncertainty
DER - Duplicate Error Ratic

BDL - Below Detection Limi

NR - Not Reported

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group - FC
LIMS Version: 6.318A

Page2of 2
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Lab Name

Tritium Analysis By Liquid Scintillation

Weoerk Order Number: 0911229

Client Name
ClientProject ID

PAI 704 Rev 9
Sample Results

: ALS Laboratory Group - FC

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

Field ID: SU03-74 Sample Matrix: WIPE Prep Batch: 3H0921124-8 Final Aliquot: 1.00 sample

Lab ID'. 0'9‘101229-1 Prep SOP: PAI 700 Rev 10 QCBatchID: 3H091 124-8-1 Prep Basis: As Received

an Date Collected: 18-Nov-09 Run ID: 3H091 124-84 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_113001
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 1.7+H-27 4.5 20 U
Comments:
Qualiflers/Ftags:
U -Resultis less than the sample specific MDC.
Y1 -Chemical Yield is in contro! 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 reportec MDG.

M - The requested MDC was not met.
Abbraviations:
TPt - Total Propagated Uncertainty
MDC - Minimum Dstectable Concentration
BDL. - Below Datection Limit

Data Package ID: H309711229-1

Date Printed: Thursday, December 10, 2009 ALS Laboratory Group — FC Page 10f 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: 0911229

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

FieldID: SU0375
- LabID: 09112292

Sample Matrix: WIPE

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

Prep Batch: 3H091 124-8
QCBatchlD: 3H091 124-8-1
Run ID: 3H0S1124-8A
Count Time: 30 minutes
Report Basis: As Received

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

CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 16+H-27 4.5 20 u
Comments:

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

¥4 - Chemical Yield is in control at 100+110%. Quantitative Yield is assumed.

¥2 - Chemical Yield ouiside 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 requasted MDC was not met.

Abbraviations:

TPU - Total Propagated Uncertainty

MEDC - Minimum Detectable Concentration
BOL - Below Detection Limit

Data Package ID: H309711229-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group — FC

LIMS Version: 6.318A

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: 0911229

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

Field ID: SU03-76
‘LabD: 09711229-2

Sample Matrix: WIPE Prep Batch: 3H091124-8
Prep SOP: PAl 700 Rev 10 QCBatchlD: 3H021 124-8-1
Date Collected: 18-Now-08 Run ID: 3H091 124-8A
Date Prepared: 24-Nov-09 Count Time: 30 minutes
Date Analyzed: 30-Nov-09 Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi/sample
File Name: B60_04_113001

CASNO Target Nuclide

Result +/- 2s TPU

MDC

Requested | Lab Qualifier
MDC

10028-17-8 H-3

-0.7+-26

4.5

20 U

Comments:

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

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

¥2 - Chamical Yield outside default limits.

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

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

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

BOL - Below Bstection Limit

Data Package ID: H30971229-1

Date Printed: Thursday, December 10, 2009 ALS Laboratory Group

LIMS Version: 86.318A

- FC

Page 3 of 21
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Tritium Analysis By Liquid Scintillation

PA[704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group -- FC

Work Order Numhber: 0911229

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

“Field ID: SU03TT
LabliD: 0811220-4

Sample Matrix: WIPE Prep Batch: 3H091124-8
Prep SOP: PA[ 700 Rev 10 QCBatchID: 3H091124-8-1
Date Collected: 18-Nov-09 Run |D: 3HO31 124-8A
Date Prepared: 24-Nov-09 Count Time: 30 minutes
Date Analyzed: 30-Nov-09 Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(%): NA
Result Units: pCifsample
Fite Name: BG0_04_113001

CASNO Target Nuclide

Result +/- 25 TPU

MDC

Requested | Lab Qualifier
MDC

10028-17-8 H-3

0.2+/-26

44

20 U

Comments:

QuallfiersiFlags:
U -Resultis less than fhe sample specific MDC.

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

Y2 - Chemical Yield outside default limits.

LT - Resultis less than Reguested 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 nof met.
Abbreviations:
TPU - Total Propagated Uncertainty
MDC - Minfmum Detectable Conceniration

BEL - Below Detection Limit

Data Package ID: H308771229-1

Date Printed: Thursday, December 10, 2009 ALS Laboratory Group

LIMS Version: 6.318A

-FC

Page 4 of 21

27



Lab Name

Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sample Results

Work Order Number: 0911229

Client Name
ClientProject ID

: ALS Laboratory Group - FC

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

FieldID; SU03-78
tabiD: 0911229-5

Sample Matrix: WIPE

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

Prep Batch: 3H091124-8
QCBatchID: 3H091124-8-1
Run ID: 3H091124-8A
Count Time: 30 minutes
Report Basis: As Received

Final Afiquot: 1.00 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
MbC
10028-17-8 H-3 0.7 +H-26 4.4 20 u
Comments:

Qualifiers/Flags:

U -Resultis less than the sample specific MDC.

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

¥2 - Chemical Yield outside default limits.

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

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

M - The requested MDC was not met.

Abbreviations:

TPU -Total Propagated Uncertainty

MDE - Minimum Datectable Concentration

BDL - Below Detection Limit

Data Package ID: H30971229-1

Date Printed: Thurscday, December 10, 2009

ALS Laboratory Group -- FC

LIMS Version: 6.3184

Page 5 of 21
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Tritium Analysis By Liquid Scintillation

PAlI 704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group -- FC

Work Order Number: 0911229

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

Field ID: SU03-79
LabID; 09{1228-8

Sample Matrix: WIPE Prep Batch: 3H091124-8
Prep SOP: PA] 700 Rev 10 QCBatchiD: 3HC91124-8-1
Date Collected: 18-Nov-08 Run 1D: 3HO91 124-8A
Date Prepared: 24-Nov-09 Count Time: 30 minutes
Date Analyzed: 30-Nov-09 Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture{%): NA
Result Units: pCifsample
File Name:B60 04 113001

CASNO Target Nuclide

Result +/- 25 TPU

MDC

Requested | Lab Qualifier
MDC

10028-17-8 H-3

0.1+-29

5.0

20 U

Comments;

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

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

Y2 - Chemical Yield cutside default fimits.

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

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

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

BDL - Below Detection Limit

Data Package ID: H30917229-1

Date Printed: Thursday, December 10, 2009

LIMS Version: 6.318A

ALS Laboratory Group — FC

Page 6 of 21
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Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911229

Client Name
ClientProject 1D

PAI 704 Rev 9
Sample Results

. ALS Laboratory Group -- FC

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

Field ID: -SU03-80
‘Lab ID: 0011228-7

Sample Matrix: WIPE Prep Batch: 3H091124-8
Prep SOP: PAI 700 Rev 10 QCBatchlD; 3H021 124-8-1
Date Collected: 18-Nov-09 Run ID: 3H021124-8A
Date Prepared: 24-Newv-09 Count Time: 30 minutes
Date Analyzed: 30-Now-03 Report Basis: As Received

Final Aliguot: 1.00 sample
Prep Basis: As Received
Moisture{%): NA
Result Units: pCi'sample
File Name:B60_04_ 113001

CASNO

Target Nuclide

Result +/- 2s TPU MDC

Requested | Lab Qualifier
MDC

10028-17-8

H-3

-2.0+-25 4.4

20 u

Comments:

QualifiersiFlags:

U -Resultis less than the sample specific MDC.

¥1 - Chamical Yield is in cantrot at 100-140%. Quantitative Yield is assumed.
¥2 - Chamical Yisld oulside default limits.
LT - Rasult is less than Requested MDC, greater than sample specific MDC.

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

M - The requested MDC was not met.

Abbraviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration -

BDL - Below Detection Limit

Data Package ID: H309711229-1

Date Printed: Thursday, December 10, 2009 ALS Laboratory Group ~ FC

LIMS Version: 6.318A

Page 7 of 21
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Tritium Analysis By Liquid Scintillation

Lab Name: ALS Laboratory
Work Order Number: 0911229
Client Name: Cabrera Setvices

PAlI 704 Rev 9
Sample Results

Group --FC

Inc.

ClientProject ID: Forest Glen Rad Scoping Survey 08-3800.04

Field 1D: SU03-81

Lab.1D: '0911229-8

Sample Matrix: WIPE Prep Batch: 3H091124-8
Prep SOP: PAI 700 Rev 10 QCBatchlD: 3H091124-8-1
Date Collected: 18-Nov-09 Run ID: 3H091 124-8A
Date Prepared: 24-Nov-09 Count Time: 30 minutes
Date Analyzed: 30-Nov-08 Report Basis: As Received

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

CASNO Target Nuclide

Result +/- 2s TPU

MDC

Requested { Lab Qualifier
MDC

10028-17-8 H-3

-0.24-26

4.5

20 u

Comments:

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

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

Y2 - Chemical Yield outside default limits.

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

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

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

Abbraviations:
TPU - Total Propagated Uncestainty
MDC - Minimum Datectable Concentration

BDL - Below Deteclion Eimit

Data Package ID: H30911229-

1

Date Printed: Thursday, December 10, 2009

LIMS Version: 6.318A

ALS Laboratory Group - 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 Nurmnber: 0911229

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

Field ID: Suosg2
‘LabiD; "0911220-0

Sample Matrix: WIPE Prep Batch: 3H091124-8
Prep SOP: PAl 700 Rev 10 QCBatchlD: 3H091124-8-1
Date Collected: 18-Nov-09 Run ID: 3H091124-8A
Date Prepared: 24-Nov-08 Count Time: 30 minutes
Date Analyzed: 30-Now-09 Report Basis: As Received

Finail Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(%5): NA
Result Units: pCifsample
File Name: B60_04_113001

CASNO Target Nuclide

Result +/- 2s TPU

MDC

Requested } Lab Qualifier

MDC

10028-17-8 H-3

0.9+-286

4.4

20 u

Comments:

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

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

Y2 - Chemical Yield cutside default limits,

L7 - Result is less than Requested MDC, greater than sample speciflc MDC.
M3 - The requested MOC was not met, but the reported

acthity is greater than the reporied MDC.,
M - The reguested MDC was not met.

Abbreviations:

TPU - Total Prapagated Uncerfainty

MDC - Minimum Detectable Concentration
BDL - Below Detection Limit

Data Package ID: H309717229-1

Date Printed: Thursday, December 10, 2009 ALS Laboratory Group

LIMS Version: 6.318A

- FC

Page 9 of 21
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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 0811229

: Cabrera Services Inc.

: Forest Glen Rad Scoping Survey 08-3800.04

Field [D; SU03-83
LabD: 0811229-10

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

Date Prepared: 24-Nov-02
Date Analyzed: 30-Nov-09

Prep Batch: 3H091124-8
QCBatchlD: 3+031124-8-1

Run [D; 3HO91124-8A

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 113001

CASNO Target Nuclide Result +/- 2s TPU MbC Requested | Lab Qualifter
MDC
10028-17-8 H-3 0.94-2.7 4.5 20 U
Comments:

Qualifiers/Flags:

U -Resultis less than the sample specific MDC.

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

¥2 - Chemical Yield ouiside

default imits.

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 reparted MDC.

M - The requasted MDC was not met.

Abbreviations:

TPU - Total Propagated Unceriainty

MDG - Minimum Detsctable
BDL. - Below Delection Limit

Concentration

Data Pabkage ID:; H30911229-1

Date Printed: Thu

rsday, 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 Resulis

Lab Name: ALS Laboratory Group -- FC
Work Order Number: 0911229

Client Narne:
ClientProject ID

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

‘Field 1D: -SU03-83-DUP
Lab |D: 0911229-11

Sample Matrix: WIPE Prep Batch: 3H091124-8
Prep SOP: PA] 700 Rev 10 QCBatchiD: 3H091 124-8-1
Date Collected: 18-Nov-09 - RunD: 3H091124-8A

Date Prepared: 24-Nov-09

Count Time: 30 minutes

Final Aliguot: 1.00 sample
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi/sample

Date Analyzed: 30-Nov-09 Report Basis: As Recelved File Name: B60_04_113001
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 01 H-27 4.6 20 u
Comments:

Curalifiers/Flags:

U -Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in contral at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside dafault limits,
LT - Resultis less than Requested MDC, greater than sample spacific MDC.

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

M - The requested MDC was not met,

Abbreviations:

TPU - Total Propagated Uncertainty

MDG - Minimum Detectable Concentration

BDL - Below Datection Limit

Data Package ID: H30911229-1

Date Printed: Thursday, December 10, 2009

LIMS Versicn: 6.318A

ALS Laboratory Group -- FC

Page 11 of 21
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Tritium Analysis By Liquid Scintillation

Lab Name: ALS Laboratory Group -- FC
Work Order Number: 0911229
Client Name: Cabrera Services Inc.

ClientProject 1ID: Forest Glen Rad Scoping Survey 08-3800.04

PAI 704 Rev 9
Sample Results

Fietd ID: SU03-84
LabID: 0911229-12

Sample Matrix: WIPE

Prep SOP: PAI 700 Rev 10
Date Coliected: 18-Nov-08
Date Prepared: 24-Nov-09
Date Analyzed:01-Dec-09

Prep Batch: 3H091124-8

QCBatchlD: 3H091124-8-1

Run 1B: 3H091124-8A
Count Time: 30 minutes
Report Basis: As Received

Final Aliguot: 1.00 sample
Prep Basis: As Received
Moisture{%): NA
Result Units: pCifsample
File Name:B60_04 113001

CASNO Target Nuclide

Result +/- 2s TPU

MbC

Requested
MDC

Lab Qualifier

10028-17-8 H-3

-0.6 +-26

4.5

20

Comments:

QualifiersiFlags:
U «Resultis less than the sample specific MOC,

Y1 -Chemical Yiel is in contral at 100-110%. Quantitative Yiald is assumed.
Y2 - Chemical Yiel outside default limits.
LT - Result is less than Requested MDG, greater than sample specific MDC.

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

M - The requested MDC was not met.

Abbreviations:
TPU - Total Propagated Uncartainty
MDC - Minimum Detectable Concentratian

BDL - Below Detection Limit

Data Package ID: H309711229-1

Date Printed: Thursday, December 10, 2008

LIMS Version: 63184

ALS Laboratory Group - FC

Page 12 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

+ 0911228

: Cabrera Services Inc.

: Forest Glen Rad Scoping Survey 08-3800.04

Field ID; ‘SU03-85
LabID: 0811229-13

Sample Matrix: WIPE
Prep SOP: PAI 700 Rev 10
Date Collected: 18-Nov-08

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

Prep Batch: 3H091124-8
QCBatchID: 3H091 124-8-1

Run ID: 3H091124-8A

Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture{%): NA
Result Units: pCifsample
File Name: B80_04_ 113001

CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 -H-3 0.2+-27 4.6 20 U
Comments:

QualifiersiFlags:

U -Resultis less than the sample specific MDC.

Y1 -Chernic;l Yield is fn control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield oulside

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 fnipot met.

Abbreviations:
TPU - Total Propagated Une
MDC - Minimum Detectable

ertainty

Concantration

BOL - Below Detection Limit

Data Package ID: H30911229-1

Date Printed: Thu

rsday, December 10, 2009

ALS Laboratory Group - FC

LIMS Version: 6.318A

Page 13 of 21
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Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911229

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

Fieid]D: SU03-85-DUP
LabID: 0911228-14

Sample Matrix: WIPE Prep Batch: 3-091124-8
Prep SOP: PA| 700 Rev 10 QCBatchlD: 3H091124-8-1
Date Collected: 18-Nov-09 Run ID: 3H091 124-8A

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

Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(9): NA
Result Units: pCifsample
File Name: B60_04_113001

CASNC Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 0.7 +-28 48 20 u
Comments:

QualifiersiFlags:

U -Resultis less than the sample specific MDC.

Y1 -Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
¥2 - Chemical Yield outside default limits.
LT - Resultis less than Requested MDC, greater than sample specific MDC.

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

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDCGC - Minimum Deteciable Concentration

BDL - Below Datection Umit

Data Package 1D: H30911229-1

Date Printed: Thursday, December 10, 2009

LIMS Version: 6.318A

ALS Laboratory Group ~ FC

Page 14 of 21
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Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sample Results

Lab Name: ALS bLaboratory Group —-FC

Work Order Number: 0911229

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

‘Field ID: SU03-86
Lab ID: 091122915

Sample Matrix: WIPE

Prep SOP: PAI 700 Rev 10
Date Collected: 18-Nov-09
Date Prepared: 24-Nov-09
Date Analyzed: 01-Dec-09

Prep Batch: 3H091124-8
QCBatchlD: 3H091124-8-1
Run 1D: 3HO9 124-8A
Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(%): NA
Resuli Units: pCifsample
File Name: B60_04_113001

CASNO Target Nuclide Result +/- 2s TPYU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 1.9+-27 4.5 20 u
Comments:

QualifiersiFlags:

U - Resultis less than the sample specific MDC.

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

Y2 - Chemical Yield outside default limits.

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

M3 - The requested MDC was ngt met, but the reported

activity is greater than the reported MDC.

M - The requested MDC was not met,

Abbreviations:
TPU - Total Propagated Uncertainty

MBC - Minfmum Detectable Concentration

BDL - Below Detection Limit

Data Package ID: H309171229-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group - FC

LIMS Version: 6.318A

Page 15 of 21
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Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911229

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 1D: SU03-86-DUP
LabID: 021122816

Sample Matrix: WIPE

Prep Batch: 3H021124-8

Prep SOP: PA| 700 Rev 10 QCBatchliD: 3H091124-8-1

Date Collected: 18-Nov-09
Date Prepared: 24-Nov-02
Date Analyzed: 01-Dec-09

Run ID: 3H091124-8A
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 113001

CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC :
10028-17-8 H-3 -2.34-25 4.4 20 u
Comments:

QuatifiersiFlags:

U -Resultis lsss than the sample specific MOC.

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

M - The requested MDC was not met.

Abbraviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Cancentration

EDL - Below Deteclion Limit

Data Package ID: H30911229-1

Date Printed: Thursday, December 10, 2009

LIMS Version: 6.318A

ALS Laboratory Group -- FC

Page 16 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

: 0911228

: Cabrera Services Inc.

: Forest Glen Rad Scoping Survey 08-3800.04

Field ID: ‘SU03-87
‘Labib: 091122817

Sample Matrix: WIPE
Prep SOP: PAl 700 Rev 10
Date Collected: 18-Nov-08

Date Prepared: 24-Nov-09

Prep Batch: 34091 124-8
QCBatchlD: 3H091 124-8-1

Run ID: 3H091124-8A

Count Time: 30 rminutes

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

Date Analyzed: 01-Dec-09 Report Basis: As Received File Name:B60_04_113001
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 -0.3+-25 4.4 20 U
Comments:

Qualifiers/Flags:

U -Resudtis less than the sample spacific MDC,

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

Y2 - Chemical Yiald outside

default limits.

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

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

M - The requested MODC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimumn Detectable
BOL - Balow Detection Limit

Cancentration

Data Package ID: H30971229-1

Date Printed: Thul

rsday, December 10, 2009

ALS Laboratory Group — FC

LIS Version: 6.318A

Page 17 of 21
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Lab Name

Work Order Number.
Client Name
ClientProject D

Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sample Results

: ALS Laboratory Group - FC

: 0911229

: Cabrera Services Inc.

: Forest Glen Rad Scoping Survey 08-3800.04

Field ID; SU03-88
Lab ID: 0911229-18

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

Date Prepared: 24-Nov-09

Prep Batch: 3H091124-8
QCBatchlD: 3H091124-8-1

Run ID: 3H091124-8A

Count Time: 30 minutes

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

Date Analyzed: 02-Dec-09 Report Basis: As Received File Name:B60 04 120101
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 -1.74+-28 4.5 20 U
Comments:

QualiflersiFlags:

U - Resultis less than the sample specific MDG.

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

Y2 - Ghemical Yield outside

default limits.

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

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

M - The requested MDC was not met.

Abbraviations:
TPU - Tatal Propagated tinc
MDGC - Minimum Detectable

artainty

Concentration

BDL, - Below Dataction Limit

Data Package ID: H30911229-1

Date Printed: Thursday, December 10, 2008

ALS Laboratory Group — FC

LIMS Version: 6.318A

Page 18 of 21
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Tritium Analysis By Liquid Scintillation

PA1 704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group -- FC
Work Order Number: 0911229

Client Name
ClientProject ID

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

Field ID: ‘SU03-89
‘Lab 1D; -0911220-189

Sample Matrix: WIPE

Prep Batch: 3H091124-8

Prep S80P: PAI 700 Rev 10 QCBatchlD: 3HG91124-8-1

Date Collected: 18-Nov-09
Date Prepared: 24-Nov-(9
Date Analyzed: 02-Dec-09

Run ID: 3H091124-8A
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 06+-27 4.6 20 u
Comments:
Quallfiers/Flags:

U -Resultis less than the sampls specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quanftative Yield is assumed,
Y2 - Chemical Yield outside default limits,
LT - Resuli is less than Requestled MDC, greater than sample specific MDC.

M3 - The requestad MDC was not met, but tha reported
activity is greater than the reported MDXC,

M - The requested MDGC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MOC - Minimum Detactable Concentration

BOL - Below Detection Limit

Data Package ID: H30971229-1

Date Printed: Thursday, December 10, 2009

LIMS Version: 6.318A

ALS Laboratory Group — FC

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: 0911228

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

. Field ID: .SU03-20
Lab'ID: 091122920

Sample Matrix: WIPE

Prep SOP: PAI 700 Rev 10
Date Collected: 18-Nov-08
Date Prepared: 24-Nov-08
Date Anaiyzed: 01-Dec-09

Prep Batch: 3H081124-8
QCBatchlD: 3H091124-8-1
Run 1D: 3H091 124-84
Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moistura(So): NA
Result Units: pCi/sample
File Name:B60_04_113001

CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MbDC
10028-17-8 H-3 0.4+-26 4.4 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 cutside default limits.

LT - Resultis less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was nat met, but the reporied

aclivity is greater than the reported MDC.

M - The requastad MDC was not met.

Abbraviations:
TPU - Tota! Propagated Uincertainty

MDC - Minimum Detectable Concentration

BDL - Below Dataction Limit

Data Package ID: H30911229-1

Date Printed: Thursday. Decemper 10, 2009

ALS Laboratory Group - FC

LIMS Version: 6.318A

Page 20 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: 0911229
Client Name: Cabrera Services Inc.

ClientProject ID: Forest Glen Rad Scoping Survey 08-3800.04

Field ID; SUDB-BIAS
Lab ID: - 0911229-21

Sample Matrix: WIPE Prep Batch: 3H091124-9
Prep SOP: PAI 700 Rev 10 QCBatchlD: 3H091124-9-1
Date Collected: 18-Nov-09 Run ID: 3H091124-9A

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

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 120101

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Requested | Lab Qualifier
MDC

10028-17-8

H-3

-1.1+4-28

4.9

20 U

Comments:

QualifiersiFiags:

U - Resultis less than the sample specific MDC.

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

LT- Result is less than Requested MDGC, 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 mat,

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

Data Package ID: H30911229-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group
LIMS Version: 6.318A

~FC

Page 21 of 21
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Tritium Analysis By Liquid Scintillation Raw Data Report

Laboratory Name: ALS Laboratory Group -- FC Prep SOP: PAI 700 Reported on: Wednesday, December 02, 2009
PAl Work Order: 0911229 Analytical SOP: PAl 704 1:47:08 PM
Sample ID Nuciide Sample Prep Batch Ingrowth Date  Quench Facter  Matrix Samp Alq inst ID AnRunID Count  GrossCPM BaseEff CniDur(min) Activity +-  MDGC ReportUnits DER #%Spk. Recoy
QC Type fype DatefTime QGBatchlD> Mme %Lumn %Moist. Analy Alg Det 1D File Name Date/Time  BKgGPM ProgEft Yield 28TPU  Declev ReporBasis RPD Flags
0911229-1 R-3 1141872009  JH091124-8 NA 118.4 WIPE 18 LS8060 IH0B1124-8A  {1/30/2009 8.000  23.85% 30 1.7 4.5 pClisample NA
=114 Trg. Analyte 11:05:00 AM 3HO91124-8-1 NA 0.43 NA 15 48-10 BE0_04_113001  5;04 PM 7.104 NA NA 27 MA As Received NA ¥]
09112292 H3 11/18/2009  2HO91124.8 NA 119.5 WIPE 18 Lssoon 3HO91124-88  11/30/2009 7.970 23.72% 30 1.6 45 pCisample NA
SMP Trg. Anahte  {1:10:00 AWM 3HO91124-8-1 NA 041 NA 18 48-11 BSO_04_113081  5:35 PM 7112 NA NA 2.7 NA As Recelved NA U
09112293 He3 11/18/2009  2HO91124.8 NA 121 WIPE 18 Lss000 JHOA1124-8A  11/30/2009 B.770 23.56% 30 07 4.5 pClisample NA
SMP Trg. Analyte 11:15:00 AWM 3H091124.8-1 NA D41 NA 18 48-12 BEC_04_113001  7:06 PM 7122 NA NA 26 NA As Recelved NA u
0811220-4 H-3 11/18/2009  2HI91124-8 NA 116 WIRPE 18 L56000 AHOA1124-8A  {11/30/2009 7.200 24.12% 30 0.2 44 pCilsample NA
SMP Trg. Anahte 11:20:00 AWM 3H091124-6-3 NA D.44 NA 15 3 BEO_M_113001  7:37 PM 7087 NA NA 26 NA As Received NA, 8}
. 09112295 H-3 11/18/2009  2HO91124-8 NA 118.2 WIPE 18 LS&000 JHO91124-8A  11/3072009 6.730 23.87% 20 07 4.4 gClisample NA
=1t Trg. Anahyte 11:25:00 AM  3H091124.B.1 NA o.44 NA 18 -2 BGC_04_113001 8:08 FM 7.102 MA NA 2.6 MNA As Recelved NA 9]
0311229-6 H-3 11872009 0911268 NA 140.3 WIPE 15 L&5000 IHO311248A  11/30/2009  7.300  21.38% 20 0.1 5.0 PCUsample NA
SMP Trg. Analyle 11:30:00 AM 3HD91124-8-1 NA 0.43 NA 18 31-3 BE0_04_113001  8:30 PM 7.267 NA NA 2.9 NA Ag Received NA u
0811229-7 H-3 111182009  2H091124-8 NA 118.8 WIPE 1s Ls&000 AHDO1124.8A  14/30/2009 5.030 24 45% a0 20 4.4 pClisample NA
SMP Trg. Analyte 11:35:00 AM  3H091124-8-1 NA 0.44 NA 18 314 BE0_04_113001  9:10 FM 7093 NA, NA 2.5 NA As Received NA v
051122¢-8 H-3 11/18/2009  2HOB1124.8 NA 121.2 WIPE 15 LS6000 IHO91124-8A  11/30/2009 7.030  2353% 30 02 45 pCiisample NA
SMe Trg Analte  {1:40:00 AM 3H091124-6-% NA 0.4 NA 18 35 BEC_04_113001  9:44 PM 1123 NA NA 2.6 NA As Recelved NA U
058112299 H3 11/18/2009  3HO91124.8 NA 1145 WIPE 18 LS5000 3IHDG1124-8A  {4/30/2009 7.570 24.29% 30 4.9 4.4 pCiisample NA
SMP Try. Analyte 11:45:00 AM 3H091124-6-3 NA 0.43 NA 18 31-8 BEO_04_113001  40;92 PM 7477 NA NA 2.6 NA As Received NA u
0911229-10 H-3 11118/2009  3HI1124-8 MA 1223 WIPE 18 LS5060 3H0S1124-BA  {4/30/2009 7600  23.41% 30 0.9 45 pClsample NA
SMP Trg. Analyte 11:5000 AM  3H091124-B-1 NA D48 NA 1s n-7 B6O_04_113001  10:43 PM 7431 MA NA 27 NA As Received NA U
091122911 H-3 11/18/2009  3HO91124.8 " NA 124.2 WIPE 1s LS60C0 IRGI124-8A  11730/2009 7.070 23.19% 0 0.1 46 pCifsample NA
SmMP Trg. Analte  11:55:00 AM  3H091124-8-1 NA 0.5 NA 1s 3{-8 BGO_04_113001  11:14 PM 7.144 NA NA 27 NA As Recelved NA u
Comments:
Data Package |D: H30917229-1
Qualifiers/Flags: Notes:

U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield [s in control at 100-110%. Quaniitative yield is assumed,

Y2 - Chemical Yield outside default limits.

W - DER is greater than Warmning Limit of 1.42

D - DER is greater than Control Limit of 2.13
+ - Duplicate RPD not withir fimits.

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

* - Aliquot Basts Is 'As Recelved while the Report Basis Is 'Dry Weight',
# - Aliguot Basis is 'Dry Weight' while the Report Basis is 'As Received'

M - Requested MDG not met,

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

H - LCS Recovery above upper control limit.

activity is greater than the reported MDC.
L - LCS Recovery below fower control limit.

P - LCS, Matrix Spike Recovery within cantrol limits.

N - Matrix Splke Recovery outside control limits
NG - Net Caleulated for duplicate results less than 5 times MDC

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

1} The Tracer results are net yleld corrected (i.e. activity measured not activity added).

2)Where sample time Is not available, 12:00 PM (Mountain) is used for decay correction.

Abbreviations:
TA - Target Analyle

TR- Tracer

TPU - Total Propagated Uncertainty

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

Date Printed: Thursday, December 10, 2009

b
=)

LIMS Version: 8.31BA

ALS Laboratory Group -- FC

Page 10of 3



Tritium Analysis By Liquid Scintillation Raw Data Report

Laboratory Name: ALS Laboratory Group --FC

Prep SOP: PAI 700

Reported on: Wednesday, December 02, 2009

PAl Work Order: 0911229 Analytical SOP: PAl 704 1:47:.08 PM
Sgé'n%i;D N;clide D\Zat;nr%];e gcega?:rt\?g Ingrcrvlw_titln': Eate Cuench Factor  Matrix SAar::Ip gllq Igst [} ArRuniD Count  GressCPM  BaseEff  CntDur(min) Activity+~  MOC Reportnits DER %Spk. Recoy
ype %Lum GEMolst y Al et ID File Name Date/Time  BkgCPM ProgEl Yield 3sTPU  Declev RepertBasis RPD Flags
0911228-12 H-3 111182008  3H091524-8 NA 120.5 WIPE 18 Ls5000 3HDA1124-8A 427172009 6.230 23.81% 30 04 4.5 pClisample NA
SMP Trg Analyte  12:00:00 PM  3H091124-8-1 NA 0.4 NA 18 310 BEC_04_113001  42:15 AM 7.119 NA, NA 2.6 NA As Recelved NA u
0911229-13 H-3 11/18/2009  H0911248 NA 1234 WIPE 18 L36000 aHoel1124-8A  1241/2009 7.230 23.32% 20 0.2 46 pElsample NA
SMP Trg. Analyte 12:05:00 PM  3HE91124.841 " NA 0.44 NA 15 3-11 BG60, 04, 113001 {246 AM 7137 NA NA, 27 NA As Recelved NA u
0911229-14 H-3 11/18/2009  3HO91124.8 NA 132.2 WIPE 18 LS8000  3HO91124-8A  {2/1/2009 7.570 22 26% 20 0.7 48 pCisample NA
SMP Trg. Analyte 12:10:00 PM  3HO91124-84 NA 08 NA 18 3112 B60_D4 113001 1:47 AM 7.200 NA NA 2.8 NA As Recelved NA u
091122915 H3 $1/18/2009  3HOS1124-8 NA 119.2 WIPE 18 L56000 3HI91124-8A 12112000 8,130 23.76% 30 1.9 4.5 pClisample NA
SMP Trg. Analyte 12:15:00 PM  3H091124-84 NA 0.43 NAa 18 181 BB0_04_113001  1:48 AM 7.109 MA NA 2.7 NA As Received NA u
091122916 H-3 111182000  3HOS1124-8 NA 118.2 WIPE 18 TSe000 IHD21124-BA - 12/4/2008 5.870 23.87% 30 23 4.4 pCisample NA
SMP - Trg. Analyte 12:20:00 PM 3HO81124-8-1 NA 0.4% NA 18 16-2 B60_04_113001 218 AM 7.102 MNA MNA 25 NA As Recelved NA u
091122917 H-3 11/18/2008  3HD91124.8 NA 1148 WIPE 1s LS6000 3H091124-BA 127142009 6900 24.25% 30 0.3 4.4 pClsample NA
sMP Trg. Analyte 12:25:00 PV 3H081124-81 NA 0.51 . NA 18 163 BGO_D4_113001  2:50 AM 7.079 NA NA 25 NA As Received NA u
091122918 H-3 11/18/2008  3HO91124-8 NA 122.5 WIPE 15 LS6000 3HO91124-88  12/2/2008 8.270 23.35% 30 1.7 4.5 pCilsample MNA
SMP Trg. Analyte 12:30;00 PM  3HI91124-841 NA 0.61 NA 15 §0-7 BE0_04_120101  1;23 AM 7132 NA NA 2.6 NA As Recelved NA u
0911228-1% H-3 11/18/2008  3HO91124-8 NA 124.9 WIPE 18 Ls8000 3HDET124-BA  12/2/200% 7.470 23.12% 30 0.6 46 pClsample NA
SMP Trg.Analle  12:35:00 PM 3HDO1124-84 NA 0.62 NA 1s 50-8 BEO_04 120101  1:54 AM 7.149 MA NA, 2.7 NA As Recelved NA U
0911228-20 H-3 11H18/2009 340911248 NA 114.8 WIFE 18 LS5000 IH09#5248A  1911/2000 7.300 24.24% 30 0.4 4.4 pClisample NA
SMP Trg.Analte  4Z:40;00 PM  3H091124-84 NA 0.47 NA 15 166 B60_04_113001  4:23 AM 7.079 NA NA 28 NA As Received NA U
0011229-21 H-3 11/18/2009  3H0911248 NA 1276 WIPE 15 L86000 3HOGTI24-94  1242/2009 7300  22.81% 30 -1 48 pCisample NA
sMP Trg.Analyte  12:45:00 PM  3H091124-84 NA 0.64 NA 18 50-8 BG0_04_120101  2:25 AM 7.850 NA NA 2.8 NA As Received NA u
3H091124-8 H-3 11/24/2009  IHEO1124-8 NA 131 WIPE 18 L.S6000 3IHDR1124-8A  {2/1j2009 7.700 272 43% 36 1.0 48 pCilsample NA.
MEB Trg. Analyte 2:48:21 PM  3H091124-8-1 NA 0.63 NA 18 16-7 BEO_04_113001  4:54 AM 7.1¢2 NA NA 28 N& As Received NA &
Comments:
Data Package ID: H309771229-1
Qualifiers/Flags: MNotes:

U - Result Is less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative yleld 's assumed.
¥2 - Chemicat Yield cutside default llmits.
W - DER Is greater than Warning Limit of 1.42
D - CER is greater than Control Limit of 2.13
+ - Duplicata RPD not within limits.
LT - Result is less than Request MDC, greater than samgle specific MDC

" - Aliquot Basis is 'As Recelved' while the Report Basis is 'Dry Weight'
# - Aliquot Basis is 'Dty Weight' while the Report Basis Is ‘As Recelved"

M - Requested MDC not met

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

L - LCS Recovery below lower contrel limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrlx Sptke Recovery within control limits.
N - Matrix Spike Recovery outside contrel limits

NC - Not Calculated for duplicate results less than 5 times MDC
B - Analyte concentration greater than MDC.

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

1) The Trace! results are not yleld corrected {i.e, aclivity measured not activity added).
2)Where sample time is not available, 12:00 PM (Mauntain) s used for decay correction.

Abbreviations:

TR- Tracer  TA - Target Analyte

TPU - Total Propagated Uncertainty

MBE - Minimum Deteclable Concentration
DER - Duplicate Error Ratlo '
BDL - Below Detection Limit

Date Printed: Thursday, December 10, 2009

=
~1

ALS Laboratory Group -- FC
LIMS Version: 6.31BA

Page 2 of 3



Tritium Analysis By Liquid Scintillation Raw Data Report

Laboratory Name: ALS Laboratory Group --FC
PAl Work Order: 0911229

Prep SOP: PAI 700
Analytical SOP: PAl 704

Reported on: Wednesday, December 02, 2009
1:47:08 PM

Sample ID Nuclide Sample Prep Batch Ingrowth Date Quench Factor  Matrix Samp Alg InstID AnRuniD Count  GrossCPM  BaseEff  CntDur(min)  Activity +/- MCC RepartUnits DER *%Spk. Recoy
QC Type Type Date/Time QCBatchiD fMime oL opMolst. Analy Alq CetlD File Name Date/Time  BkgCPM ProgEft Yield 25TPU  Declev Report2asis RPD Flags
3IH091124-5 H-3 11424/2008  3H081124-8 NA 1341 WIPE 18 155000 3HDG1124-88 127112009 70170 22.08% 30 126 5 pCisampla A 113
Lcs Trg. Analyte 2:48:29 P 3H031124-841 NA 0.29 NA 18 16-B B60_D4_113001  5:25 AM 7.213 NA NA 21 NA As Received NA P
3H091124-8 H-3 144242008  3H091124-8 A 1316 WIPE 15 155000 3IH091124-8A  £2/1/2009 68,700  22.36% 30 124 5 pGifsample 0.16 109
LCsD Trg. Analyte 2:48:21 PM  3H081124-89 NA 029 NA 18 6.2 BE0_D4_113001  5:55 AM 7.19¢6 NA NA 20 NA As Recelved NA P
3H091124-9 H-3 11/24/2009  3HO91124-9 NA 136.9 WIPE 18 156600 IHOB1124-9A  42/1/2008 7.500 21.88% 30 D8 51 pCifsample NA
MB Tra. Analyte 2:51:58 PM 3H091124-04 NA 063 NA 18 82 B&0_04_113001  g:30 AM 7.807 NA NA 3.0 NA As Received NA U
3H091124-9 H-3 1942472009 3HOB1124-9 NA 127.8 WIPE 1s 155000 3H0S1124-84  42/1/2009 63.530  22.79% ao 110 5 pCiisample NA 96.2
Lcs Trg. Analyte 2:51:5¢ PM  3H093124-91 NA 029 NA 18 284 B50_D4_113001  o:32 AM 7.851 NA NA 18 NA As Recelved NA P
3H091124-9 H-3 11/2402009  3H091124-9 NA 131.2 WIPE 18 LS6000 AHOS1124-0A 127142008 66.270 22.41% 30 117 5 pCifsample a.ze 103
LcsD Teg. Analyte 2:51:58 PM  3H081124-941 NA 027 NA is 285 E60_04_113001  10:03 AM 7.875 NA MA 19 NA As Received NA P
Comments:
Data Package ID: H30911229-1
Notes:

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

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

Y2 - Chemical Yield outside default limits.

W - DER is greater than Warning Limit of 1.42

D - DER Is greater than Contro! Limit of 2,13

+ - Duplicate RPD not within limits.

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

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

M - Redguested MDG not met

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

L - LCS Recovery below (ower control limit.

H - LCS Recovery above upper control iimit.

P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outslde control limits

NC - Not Calculated for duplicate results less than & times MDC
B - Analyte concentration greater than MDG.

B3 - Analyte concentration greater than MDC but jess than Requested MDC.

1) The Tracer results are not yleld cotrected {.e. activity measured not activity added).
2) Where sample time Is not avaflable, 12:00 PM {Mountain} Is used for decay correction.

Abbreviations:

TR- Tracer  TA - Target Analyte

TPU - Total Propagated Uncertainty

MDGC - Minimum Detectable Concentration
DER - Duplicate Error Ratio

BDL - Below Detection Limit

Date Printed: Thursday, December 10, 2009

Fy
= ]

ALS Laboratory Group -- FC
LIMS Version: 6.318A

Page 3 of 3
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BSF version '
Instrument Type
Data Capture Date
User 1 iename

User Number

User Id

User Comments
Preset Count Time
calculation Mode
H# sefected

Sample Repeats
Printer output Mode
Blank Count

IC# or SCR Selected
Replicates

RS232 OQutput Mode
Two—-Phase Selected
AQC choice

Cycle Repeats
Scintillator choice
Lumex Selected

Low Sample Reject Count

Low Leve] selection

Half Life Correction Date
wWindow Limits window 1

Preset %Error Isol

Norm Multiplier Isol

Rackground CPM 1

window Limits Window 2

Preset %Error IsoZ

Norm mMultiplier IsoZ2

Background CPM 2

Alpha/Beta Discrimination

Sam Rack Time

48-1 30.00
48-2 30.00
48-3 30.00
48-4 30.00
48-5 30.00
48-6 30.00
48-7 30.00
48-8 30.00
48-9 30.00
48-10 30.00
48-11 30.00
48-12 30.00
31-1 30.00
31-2 30.00
31-3 30.00
31-4 30.00
31-5 30.00
31-6 30.00
31-7 30.00
31-8 30.00
31-9 30.00
22 31-10 30.00
23 31-11 30.00
24 31-12 30.00
25 16-1 30.00
26 16-2 30.00
27 16-3 30.00

N R P (2 bt et e L et
FJC)EHn*JG\BLBLUBJFNDKDOO\JGHHJEUJNHH

112.
118.
121.
136,
129,
130.
125,
136.
132.
118.
119.
121.
116.
118.
140.
11i6.
121.
114.
1z22.
124.
130.
120.
123,
132,
119.
118.
114.

H#

COMINMNRUINNWUINEWN OO U R NUINO QWO H

s 3H:5-ML,10-ML

B60_04_113001

3

r LS 60
: 30 Nov 2009 13:25:54
: g:\...\LS WINCONNECTION\DATA\USERC4\UN113001,BSF

+ LS600
1 30.00
: CPM

: YES
1

STD
NO

; LIQUI

: NO

: 0

1 YES

! hohe
: 50.00
+ 1.75
: 1.00000
: 0.00
: 450.00
: 20.00
: 1.000
: 0,00
: NO

CPM I

(o8]

P00 I~~~ AN NP N RO~ NN O

sol

00

0

D

00

%Erri

CcpM Iso2 %Err2

0\0101\J0101010Vﬂ‘4“d\dOﬁ\JG\G\\JO\G\U\ONGVH“QOX?Pﬂ

LUmEX

o

.74

0.59

COOOOoOOOCDOCOOOOOOOCOOO00

.38
.62

ElTime

30.84
61.75
92.66
123.56
154.46
185.36
216.25

" 247.16

278.08
308.96
339.87
370.76
401.78
432.68
463.58
494.50
525.40
556.30
587.21
618.11
649.03
679.93
710.83
741.74
772.75

803.63

834.57

50



B60._04._113001

16-4 30.00 11l1.4 7.73 13.13 28.13 6.88 0.45 865.47

16-5 30.00 106.4 7.17 13.64 26.97 7.03 0.52 896.35

16-6 30.00 114.9 7.3¢ 13.51 27.13 7.01 0.47 927.28

16-7 30.00 131.0 7.70 13.16 29.40 6.73 0.63 958.19

16-8 30.00 134.1 70.17 4.36 30.37 6.63 0.29 989.10

16-9 30.00 131.6 68.70 4.41 31.10 6.55 0.29 1020.01

16-10 30.00 135.1 7.17 13.64 27.63  6.95 0.68 1050.96
16-11 30.00 133.9 §.60 12.45 30.67 6.59 (.68 1081.93
16-12 30.00 122.6 9.80 11.66 26.77 7.06 2.39 1112.91
29-1 30.00 111.3 8.57 12.48 29.00 6.78 0.53 1143.94

29-2 30.00 135.9 7.50 13.33 2890 6.79 0.63 1174.85

29-3 30.00 133.9 7.80 13.07 28.87 6.80 Q.58 12053.75

29-4 30.00 127.8 63.53 4.58 29.57 6.72 0.29 1236.66

29-5 30.00 131.2 66.27 4.49 27.23  7.00 0.27 1267.56

29-6 30.00 132.4 7.27 13155 20173 6.70 053 1298.16

Yoo 12729

page 2



FamEs Lo

i ZHw
UBERY 4
CPRESET TIME = 000

LDATA CALG i CFM bk $YES  BAMPLE REPEATGS:
COUNT RBLANE - RO ICH ¢ NO REFLICATES '
THO FHASE MO AQC ¢ MO CYCLE REPESTE
SLINTILLATOM: LIGID  LUMEX: MO LOW SAMPLE REJ:
LA LEMEL. H YES  HALF LIFE CORRECTION DATE: e

o P e L 1 DEC 2009 146105
COMMENT £ LE& 000 :

PRINTEFR s GTD
REZEE SEBIT

"
"
-
3

4z e

T

CHaN: 50.0 — 250.0 %ERROR: 1.75 FACTORG L. QOOoG0 . EREG, SUks {
CHAM: 480,00 - 900,40 YERROR:Z20.00  FACTOR: L O00200  REE, S0 i

ALPHA-RETA DISCRIMINATIONG NO

g : T - : - ‘ i
N M OFM LERROR CEM SERROR “ TIME

1 E7~1 EQ.00 1T 2 7eBY  ABLET HE D gy 0.77 Sh.81
? E7-2 0L 127 .3 7.47 13,56 BESEO TR £.91 H1.73
AOET-E S, 00 1250 Fu07 13,74 CoRe . B & . B4 D I L7 HE.aT
) EOL.D0 18387 a7 1ELEE 28.77 &a.8l D.&7 12%,. 55
oI5 Z0.00 13I9.4 Yol 1E.07 i A S FARAN .78 184,47
& EB7-& T ZBO.O0 1E27.3 AR R R 9. A7 .78 047 185,50
7 E7-T SOL00 1EL.3 Faulnk  LE.TY fr DS T 0. 44 21627
a8 bn 7E L4 .0Y T R&6 40 7all .82 247 .30
o &7 13,83 2R.E7 | L.6R .l SEE.LE
O A o N NG A 4 1 BB h.Th 1.1 EO9 .08
T8E 1T 0D 28 .07 &L H3 1.94 A Q0
oo 12,351 2B 57 &, ES £ ETV0.9E
8.5 .12.80 BHLEE T A.TE 1.95 A0, G
L4 B2 IO .00 FaE  1ELFT BT &L B GL.8E HH2 .98
18 50X AW 1Y .77 14,04 . WY & &G 1.4é 4467.8%
b BG4 S0 .00 122 .4 7o Ea AR BP0 5.71 i, BE 44, 78

£y

378 30,00
TT-E BOLO0

L F7-300 B0 00
11 JA7-11 Z0..00
A2 EF-LE BD.O0
13 &d-1 20.00

ORI G B £ e O On
LI ]
Do ) Sl b b ol oen

fod G B2 0 0 B L T
-2

B fh b e R e et s

17 S0-S I0.00 124.0 .07 1470 0 T ER.TD O 6.82 £ 48 BRG. AT
18 5o-& FOL00 12405 Fu90 12,99 et PR o B0 Gabl 2ie .58
1w BO-F JO.00 122,55 .27 14,59 27,97 & 0O Gudl 537 .49
20 508 F0.00 1249 7u47 13,358 LN B &uFF LI &L . 40
21 B¢ EWGELO0 127464 FaWm0 13,51 ot Py & . B el &g, Il

 Blo- 04 - 100]
. -1 -5

52



BSF version
Instrument Type
Data Capture Date
User Filename

User Number

User Id

User Comments
Preset Count Time
Calculation Mode

H# Selected

sample Repeats
Printer output Mode
Blank Count

IC# or SCR Selected
Replicates

RS232 output Mode
Two-Phase Selected
AQC Choice

Cycle Repeats
scintillator choice
Lumex Selected

Low Sample Reject Count

Low Level Selection

Hq1f Lifg gorregtion Date
Window Limits window 1

Preset %Error Isol

Norm Multiplier Isol

Background CPM 1

window Limits window 2

Preset %Error Iso2

Norm Multiplier Iso2

Background CPM 2

Alpha/Beta bBiscrimination
H#

Time

37-1 30.00
37-2 30.00
37-3  30.00
37-4 30.00
37-5 30.00
37-6 30.00
37-7 30.00
37-8 30.00
37-9 30.00
10 37-10 "30.00
11 37-11 30.00
12 37-12 30.00
13 50-1 30.00
14 50-2 30,00
15 50-3 30.00
16 50-4 30.00
17 50-5 30.00
18 50-6 30.00
19 50-7 30.00
20 50-8 30.00
21 50-9 30.00

sam Rack

OO~ WN

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

HOUIUVIOAOUVTOWHRNWUIWWASNOWW

CPM Isol

B60_04_120101

.

: LS 6000

: 01 Dec 2009 16:06:25
: C:\...\LS WINCONNECTION\DATA\USERQ4\UN120101.BSF
4

. 3H:5-ML,10-ML

: LSE000
v 320.00
. CPM
T YES
H
v STD
v NO
: NO
1
. EDIT
! NO
v NO
1
. LIQUID
¢ NO
¢
¢ YES
! none
¢ 50.00
1 1.75
: 1.00000
: 0.00

~: 450.00
v 20,00
: 1.00000
0 0.00
¢ NO .

HErrl CPM IsoZ XErrd2 LUmEX
7.57 13.27 28.30 6.86 0.77
7.47 13.36 26.30 7.12 0.91
7.07 13.74 28.53 6.84 0.59
7.47 13.36 28.77 6.81 0.67
7.80 13.07 27.03 7.02 0.74
7.43 13.39 29.17 6.76 0.47
7.03 13.77 28.63 6.82 0.44
6.73 14.07 26.40 7.11 0.82
6.97 13.83 29.87 6.68 1.13
7.83 13.05 29.20 6.76 1.01
7.83 13.05 28.57 6.83 1.04
8.80 12.31 28.57 6.83 0.90
8.53 12.50 29.23 6.75 1.95
7.03 13.77 28.77 6.81 0.83
6.77 14.04 30.57 6.60 1.46
7.33 13.48 27.90 6.91 0.53
6.17 14.70 28.70 6.82 0.48
7.90 12.99 28.00 6.90 0.61
6.27 14.59 27.97 6.90 0.61
7.47 13.36 29.13 6.77 0.62
7.30 13.51 28.37 6.86 0.64
Page 1

ElTime

649.31

e, u—rg‘;
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LSC Run Log Instrumerit ID: LS6000 379846 ALS Laboratory Group - Fort Collins

' CouniTim : Pasition
Date Sample ID e {min.) | Rack & Position Test User # Baich ID Check | Initials Comments
42909 | €uads =) ' 3 | M - H Swi| 3| 2edildV-] o | were | pf
2 A 30U 2 - ten N I | y i 1 &
3 0911943 = 12 - 5 . I | Nleeocud, f # tows
4 1 -1% 1. - 9 ‘ | A
5 T =iy . - 10 - | f
0 =75 T J
7 R/ L —lt N LU |/ i | & 4
8l _/-30-04 oy2ig - /7 ' 20 ¥§ - ) AR a2 SHeqH y -1 e | tare | becound, H i loew
9 f -(8 \ - 2 : , MH
10 = 14 -~ N
11 o -—J_O - k{
12 . SO gy - I M b -3
13 -3Les - b
14 ceesy b -7
15 —1Ch ) i 1 g
16 —FCh -9 dedl/2y ~F
17 029 - 1 - [0
19 =) ) -
19 ' -2 - L
© 20 -4 3 -_ 1|
21 -5 , . - -2 |
22 -l ' - 3 !
23 -7 -y
24|, ~3 . - X
25 -9 - b
28] . ~lO - 7
27 N —{{ - % ! |
28 }goqmq ff ) - ;1 ‘l \I
29 . 0 gy - v ,
30 _\11] {l‘[),‘q -1 & - 1 Y v 1 ¥ W
Analyst / Date e ta- 2-09 FORM 75218 xls {3/1/09)

Note: Each page is ¢opied as completed and included with the workorder/run documentation;.reviewed subsequently.
th : . B0 ]
£




LSC Run Log Instrument ID:  LS6000 - 37984%  ALS Laboratory Group - Fort Collins
CountTim Position .
- Date -Sample [D e (min.) | Rack & Pasitioh Test User # Batch 1D Check | initials Comimenis
N y-do-09 | 09y219 - 14 . 2o 3N~ W | Skl 4 3HD/ Y- T pe | e | wne
2 ( ~{S ! e = : ! ] I -
3l | At - A '. \
4 L -7 .- 3 J e '
5 \ -1% - Yy Peconad H ¥ low
6 | ' 1y -~ S b '
1 L A - % A
8 BHOMAY -§ MO - 7
9 -g Lk - ¥
10) - Flegd - 8 |
11 ' ~BCa - 10 Y /
2 T U qen - I 2O~ & l e
13 01/ 227 -d] NN \ I ¢/
14 09/(413 Q) | » 2% - 1 ! | Lecocnd, ff H o
15 : 3ol -9 b _ -2 \ Viis ‘
16 ) —-doh) - - 3 |
L — ~qLed ' - Y
18 gl ~qLCsh - 3 7
19 e - ~feby | L i, - b 4 L . Ry o+
20| 1-4-99 Ddarsly Re (e leb -~ By — /.3 i gt | e VR
2 2-(-09 MORINT | (] 30 T = He fom] | 2 3fteqii7-] : Lecousi=_all Jor /50 min.
22 ' oGl ~ 1 ‘ - 2 . v
23| | . | =1b ' - 3
24 . T ' =Y
25 | 3doqii7 - 1ebe - 5 / ]
26 1M - G ! /
27 —lies - | . |
28) v L ~lemy A 57T - % S S L 1 [y
2 0-4-04 1225 - % . 30 a1 - | H3. Sl Y SUCHAY - i s s [l
Y I N A d ¥ - 2 L a Jo NI i
Analyst / Date . (L= 2~e9 ' : FORM 762r6.xls (3/7/09)

Note: Each page is copied as completed and included with the workorder/run documentation; review

ed subsequently. -
AT T B

oy

n
th



LSC Run Log Instrument ID:  LS6000 379848 s Laboratory Group - Fort Collins

CounltTim : Position _
Date Sample 1D e (min) | Rack & Position Test User # Batch ID Check | Inilials Commentis
1 _fa--e9 O9(i1S - 13 . 0 Y . s Smi i SHoqlaYy ~ ¢ e e | MR
2 { 092t~ - Y ' : AINOHAY - S .
3 . : -1 ' - N
4 0 -1 - ]
5 0 - 7 f /
8 -1y - - 3 ! e
7 bR - 9 F. . L [
8 - AT = 1) o - - 1o : 3HoU2Y -6
° 1y - 1
1a . -1 -
1 =B ; S0 - !
12 - (8 | =2
13 L Ao l | - 3 L
14 ' oG - B | -4 3t09pav=7__ . | | l
15 . RS ' | - S | ' ,
16 L o-n - & L
17 OFfLL g ~ 1% - 7 0TIV -8
18|’ L /9 - % : S ,
19 ) QLT - | n L - 9 NV 30 Gy ~ G . i Y
20| [1-4-01 Aajlt,- [ 0 I~ 19D, —_— lid —— - i | et MR-
2] [22-098 | 3ol -1l q0 x - | Hy Omi| B 3403y~ . -
22| 030G - | - 2 -
23 \ -1 - 3. -
24 L -3 -y .
25 08Nyl -2 £z L - g L - ‘ VG kg
) N 09¢{221 -9 30 0o~ | Hb Sm | Y SHOTIHY ~ (o pece | e | Loy still 7 S
27— ‘ . . — o __
28 e
29 , _ g _
30| =——] - - =t : e kel 3?
Analyst / Date A 1372 -] ' ' FORM 76216.xls (3/7/09)

Note: Eath page is copied as campleted and included with the worlcorder/run docunﬁentqﬁc‘m; rgviewgd subsequently.
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Section 6

QUALITY ASSURANCE
SUMMARY REPORTS

57



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

LABORATORY BENCH SHEETS
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Radiochemistry Instrument Worksheet

ALS Laboratory Group -- FC

Prep Procedure: H3

Analytical QASS  NCR? Y r@ AL j

Prep]  LabD | QC ]INLAIG]Fin Al Unts | Report | GNeT | Cnt1 Rack-| Cntd Pos Cntz | Cniz Rack-| Cnt2 Pos Cnta | Cnt3 Rack: | Cnta Pas Notos
Num Type Units File/lnst Pas Chk By Fite/nst Pos Chk By FileMnst Pos Chk By

i y;m ey G R TR ¥ fﬁ
Soln#  Nuclide Salnll» PrepConc _ Units Prep Date_Aliguot Unils _Pipet 1D
51 H-3 848.361044 2523566 DPM/mI 11124108 0.1 m RS-013
Pags 2 of 4 ' Shee -
g H3 Instrument Sheet _ ALS Laboratory Group -- FC Supersades: ___ VT

Date Printed: 11/26/2009 9:58 LIMS Version: 6.314A



ALS Laboratory Group -- FC

Radiochemistry Instrument Worksheet

Reporting Un

its

Labl: - TetGipName: = oo oo o RptUtits:
09112291 HS;Edgewood_smears_ZOpCi pCifsamp
0911229-2 H3_Edgewood_smears_20pCi pCifsamp
0911229-3  H3_Edgewocod_smears_20pCi pCifsamp
0911228-4  H3_Edgewood_smears_20pCi pCilsamp
0911229-5  H3_Edgewood_smears_20pCi pCilsamp
0911228-6  H3_Edgeweod_smears_20pCi pCilsamp
09112297 H3_Edgewood_smears_20pCi pCifsamp
0911228-8  H3_Edgewocod_smears_20pCi pCilsamp
0911225-9 H3_Edgewood_smears_20pCi pCifsamp
0811228-10 H3_Edgewood_smears_20pCi pCilfsamp
0811229-11  H3_Edgewood_smears_20pCi pCifsamp
0911229-12  H3_Edgewood_smears_20pCi pCifsamp
081122913 H3_Edgewood_smears_20pCi pCilsamp
0911228-14 H3 Edgewood_smears_20pCi pCifsamp
091122915 H3_Edgewood_smears_20pCi pCilsamp
0911223-16 H3_Edgewood_smears_20pCi pCilsamp
0911228-17  H3_Edgewood_smears_20pCi pCilsamp
0911229-18 H3_Edgewood_smears_20pCi pCifsamp
091122919 H3_Edgewood_smears_20pCi pCifsamp
0911228-20 H3_Edgewood_smears_20pCi pGifsamp

Sample Barcodes

G —

3HO91124-8PS11

BHO91124-8PE12

e ages R ORI A RV sonizearse IREMI B

s paarss (N AEE G TEAAMIO e abrpaores R
S apss R S 242050 UL
S oaapey O A rptarss GRS
Snmrsarss I E AN A Shrrssearero GRS

I T

T GG AR
|

Date Printed:

11/25/2009 §:58

Serzasrs LR T e IR R AR R
Pagg% of 4 H3 Instrument Sheet

ALS Laboratory Group -- FC
LIMS Varsion: 6.314A ’

Supersedes:

2
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- Radiochemistry Prép Worksheet
ALS Laboratory Group -- FC

Prep Procedure:  H3 Reviewed By: LJF { Review Date: 11/25/2009
Non-Routine Pre-Treatment? ¥ / @ Batch:\¥M (o< Re-Prep? Y ()  Batch: M!ﬂr Prep QASS / NCR? Y @ NI
Prep SOP: PAI 700 Rev: 10 ‘ Prop Analyst: Jay Fislding Balance: Cocktail: UG-LLT
Prep SOP: NONE : Prep Date: 11/24/2009 Balance: Cocktail Pipet: T-002
Watrix Class: solid Prep Dept: RS Aliquot Pipet: RS-008
Samp | Frep LabID Qc | Dish | InitAlg | FinAlg Prop Basls Analysls Vol.{ml} Standards Frop Notas
Num | Num Type | Ne.
sampla | samipla

09112234  SMP N/A 1 1 As Recelved o Xy
olizze-2  SMP As Recelvad ¢

0811228-3 SMP '

1
2

3 As Racaived /
4 09112294 SMP As Received /

5 09112295  SMP As Recelved d

5 09112206 SMP As Received e

7 09112287  SMP As Racelven e

8 09112298  SMP As Recelved P

k] 09112289 sMe As Racaived

10 031127010 SMP As Recelved / P

11 0511225-11  SMP As Recelved / P

12 181122512  SWMP As Received —x =S

13 091122913  SMP As Recelved v (VI

0941228-14 SMP As Recaived

-
B
| m| A amjalalalalas]lalalalalalalalafalalwalalalajala) =

Aflalajalalalalalalalaijalalaia]jalafata|lalalalalala
mlam ] alald|la]| ] alajalaloal s a]ala|lafala]aja]alala

15 091122915 SMP As Received Ny

16 091122916  SMP As Recelved /

17 091122917  SNIP As Recelved i

18 09T122918  SMP As Received P

19 091122919  SMP As Received P

20 097122920 SMP As Received ] e

21 3H0B7124-8cb1  MB As Recaived /

22" 3H091124-Bcb2  MB As Received P

23 31091124-8ck3  MB As Recelved o7 :

24 IH0E11248  MB " As Raceived (V4 rd

25 3H0S1124-8 LGS As Received ] s1 pd S <

28 3Ho$1124-8 1CsD W As Racsived . vy §1 w4 = =N
—lh
Pag®™ of 2 H3 Bench Sheet ALS Laboratory Group - FG Supersedes: —-\rill'sthﬁ—-———. file
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Radiochemistry Prep Worksheet

ALS Laboratory Group - FC

Prep Procedure: i {
p H3 Reviewed By: LJF Review Date: 11/25/2009
Non-Reutine Pre-Treatment? Y !_CD Batch: £\ Re.Prep? Y / tﬁ) " Batch: h)fk Prep QASSINCR? Y f DAl
Prep SOP: PAI 700 Rev: 10 _Prep Analyst: Jay Fielding Balance: Cocktall: UG-LLT
Prep SOP: NONE . Prep Date: 11/24/2000 Balance: Cock'tai[ Pipet: T-002
Matrix Class: solid Prep Dept: RS Aliquot Pipet: RS-009
Samp | Prep LablD QC ! Dish | InitAly | Fin Alg Prep Basis | Analysis Vol.iml} Standards Prep Notes
Num & Nam Type! No.' .
sample [ sample
Comments
Lot # 87-080301. Pue Lo inadequate volume no sample duplicate or malrix spike was performed. A LCS Duplicate was performed instead.
Spiked By: Jay Fielding ) Date: 11/25/2009 -
Witnessed By: Joe D. Dauner Date: 11/25/2008
R e i
Soln# _ Nuclida SainiD PrepCong _ Units  Prep Dale Aliguot Units Pipet1D
- 51 H-3 §48.361044 2,523.506 DPM/m 11/24/09 0.1 ml  RS-013
)
Pagé® of 2 H3 Bench Sheet : ALS Laboratory Group -- FC Supersedes: _1t[25{%¢ &£ ¥,

Date Printed:  11/25/2009  9:57 _ LIMS Version: 6.314A
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Radiochemistry Pfep Worksheet

ALS Laboratory Group -- FC

Prep Procedure:  H3 Prep Batch Not Validated!!! ...z, Review Date:
Non-Routine Pre-Treatiment? ¥ / N Batch: Re-Prep? Y'/ N Batch: Prep QASS/NCR? Y I/ N
Frep SOP:PAI 700 Rev: 10 Prep Analyst: Jay Fielding { Balance: Cocktail: UG-LLT
Prep S0P; NONE . Prep Date: 11/24/2000 . Balance: Cocktail Pipet: T-002
Matrix Class: solid Prep Dept: RS Aliquot Pipet; RS-008
Samp | Prop LahlD QC | Dish | Inlt Aly | Fin Alg Pr;:p Basis Analysis Vol.{ml} Standards : Prep Notes
Num | Num Typa | No.
sample | sample '
Camments
|Lot# 97-090301. Due to Inadeqguate volume no sample duplicate or matrlx spike was performed. A LCS Duplicate was performed Instead.
& B
Spiked By: Jay Flelding 'D . Date: 11/25/2009
Witnessed By: S0 - Date: { { /Z A /D"l
. [4
3 R RS DU SO BBt At
Soln# __Nuclide Solnlp Prep Cong___Units
S1 H-3 648.361044 2523566 DPMml 11424109 0.1 ml  R5-013
I{ z:,clo fO/z\/{o‘
= .\ .
Pag?b of 2 H3 Bench Sheet ALS Laboratory Group -- FC Supersedes:; I\TI‘A-

Date Printed: 11/25/2009 8:46 LIMS Version: 6.314A
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ALS Laboratory Group -- FC

Radiochemistry Prep Worksheet

Prep Procedure: H3

Reviewed By: LJF {

Review Date:  11/25/2000

Prep SOP: PAI 700 Rev: 10

Non-Routine Pre-Treatment? Y /() Batch: N\Pc‘

Re-Prep? Y () Batch: AT

Prep QASS | NCR? Y (1.0 A

Prep Analyst: Jay Fielding Balance: Cocktall: UG-LLT

Prep 80P: NONE Prep Date: 11/24/2009 Balance: Cocktall Pipet: T-002

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

Samp | Prep Labil QC | Dish | MitAlg | FinAlg Prep Basis Analysla Vol.(ml} Standards Prep Notes

HNum | Num Type | No.

. sample | sample

1. 1 09izET-21  SMP  MIA 1 1 As Received A 1A » j,q_. o
2 1 091122921 SMP 1 1 As Recetved e
3 1 3HpSTI24.9cki NB 1 1 As Recalved ~ e
4 1 3HDS1124-9ch2 NB 1 1 As Rocoived > ———
5 1 3HDOt124.9ck3 MB 1 1 As Racoived j v TAT A
8 1  3HOS11248 NB 1 1 As Recaived [T o DAL
7 1 3H091124.9  LCS , 1 1 As Received , 51 /-""
8 1 3Hostiz40 Lesb W 1 1 As Received W s1 — —>

Comments

Lot # 97-020301. Due to Inadequate volume no sample duplicate or matrix spile was performed. A LGS Duplicate was performed instead.

Spiked By: Jay Fielding

Date: 11/25/2009

Witnessed By: Joe . Dauner

Date: 11/25/2009

3 Rl e £
Soln#  Muclide SolniD Prep Cone Prep Dale Afiguot Units  Pipet 1D
51 H-3 548.3610.44 2523.585 11/24/09 04 ml RS-G13

e Y
Pagénl of 1
Date Printed:.

H3 Bench Shest
1142502008 10:03

ALS Laboratory Group -- FC
LIMS Version: 6.314A°

TS

Supersedes: l‘! 15_/0 9



Radiochemistry Prep Worksheet
ALS Laboratory Group -- FC

Prep Procedure: | i In .
p H3 Prep Batch Not Validated!!! ...z, Roviow Dato:
Non-Roufine Pre-Treatment? Y / N Batch: ‘ Re-Prep? Y / N Bafch: Prep QASS/NCR? Y N
Prep SOP: PAI 760 Rev: 10 Prep Analyst: Jay Fielding Balance: Cocktail: UG-LLT
Prep SOP; NONE PTEP Date: 11/24/2009 Balance: Cocktail Pith: T-002
Matrix Class: solid Prep Dept: RS - Aliquot Pipet: RS-009
; H
Samp | Prep Lahliy QG | Dish | it Alg | FinAlg Prep Basis Analysis Vol.(ml} Standards Prep Notes
Num | Num Type| No, ’ .
| sample | sampfe
1 1 0911227-21 SMP 1 1 As Recefved
2 1 0911229.21 SMP 1 1 As Received
3 1  3H091124-3¢h1 MB 1 1 As Received
4 1 3HD91124-9¢h2 MB 1 1 As Received
5 1  3H091124-3cbl MB 1 1 As Recelved
6 1 3HU91124.5  MB 1 1 As Rareivad
7 1 3Hoe1124-9 LGS 1 1 As Recelved 51
B 1 3H091124-9 LCSD 1 1 As Received 51
Comments
Lot # 97.090301. Duse to inadequate volume no samgpla duplicate or matrix spike was performed. A LCS Duplicate was performed instead.
Splked By: Jay Fielding & Date: 11/25/2009
Witnessed By: <no Date: [ [I 25 /,g a
. aiekmA DL &
Soln # Units  Prep Dale Allguct Units_ Pipet [D
51 H-3 548.3610 414  2,523.565 DPMim 11724109 01 m  RS-043
(U 2vp fD/z.J}tc
Pag& of 1 H3 Bench Sheet ALS Lahoratory Group - FC Supersedes: M‘\\A‘f

Date Printed: 11/25/2009 8§46 ' LIMS Version. 8,314A



SAMPLE CONDITION FORM (SOLIDS)

ANALYST: g

OMLLS (1720 lpecauea[ouorte | Sivige in LD vial

anALYsis paTE:  ulzdlo%” _ mETHOD: Y
WORK sapLz SAMPLE CONDITION
OCRDER D Dryet TEXTURE ;i Remarks
£S5

Hoinzee, [1sz0] )

04112+ [+2]
pauzzy  1-20 - j -
v

odnzzd |lra | v | ¥ Vi 4

JZEENC
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Section 8

STANDARDS TRACEABILITY
DOCUMENTS
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- Notebook No.

44 '
PROJECT 248 2c10. 94 alle Continued From Page
P :F’to—- [l [ [ f"CC‘rf{) a.(ljou%,aﬁ c)'%-p. ! -'\_,‘_gdz;?):: QDM%V L ™
IR RN AT E N A '
R bl¥
1, Dars.«j-v T beled
S AL jed b Wb/ Lk C0,9% 36 o i
flrus &5 «F;ﬁrc ¥ bk [d( 1'39"; ],
Mot Ao ks 77.¢717 ]
o= b8 K
= )
‘ 2—:’ (los s cj'; g ‘Fcl T:Q/'?S%THA \(
(Al B0 TELI [so0la]) (6B | 120 3B, 26
Mhes |oft ég_s s | ¥t ’\Lf‘ / 2195 Zr; -+
' ’7[‘ b /ra-é-a('er?’@A_ £ .7 2 |
)l |4 [ Fonl (&) e/ T DT L]
Sl s -(: 0 Jescs j)“é/ Ny z;(c/;-F 733, / 4 26
Motss ol é;la.:_é,\ 760 - BEL _j_
A Welss A» el DI lYym.zz] = '
.Y
Fna-..( f ol éJ |
7 /:/ . | pl N £ - 5 l(— i{ i
(367, Bokc| BN O-T168 PO N ([T N | 4743 .7 T4
- J\o. 71k 54 N \a7k.2t T |
\ >4
B b tb b 1ka
\c’p\ Sind ID: 648.3610.44 NCRUAY STV .
N Descﬂpfion: 3H i
-  Expirafion: 16/21/2010 {Reverification Log
—“' Aclivity:  4743.70  dpm/mL Analysis Date Initizls  Expiration Date !
B 2s Uncertainty: 34.15  dpm/mL ! I
T Ref. Date: 91311988 :
— Ref Time: NIA -
Prep Date:  9/29f2009 Prep by: JD 1 a_-gﬁ\
Matrix/Corp. DI Water \d:w
—  HalfLifs (y): 1.23E+01 ' ;

I
i
i
I
i
;
|
I

N
|

Coniinued or Page

7 /?ﬁj/fﬁ

Read and Undersiood By
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Cate
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SR 4027F
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CAUTION
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Bl

f%} Rational ifnﬁtttute of Stanvards & @Zenhnnlug‘y

e 1 ) §
Sy @B (N RA [tate 7 .La]?; D,nygz,

)f’w*m
Standard Reference Matérial 4927E "
“Hydrogen-3: R?adioacfi“'ty Stamidard o

AN hy

R TRyt { £
2

25 (A 25T L Pt ‘_ .
This Standard Referencs Material (SRM) Bosisists of Fadicadiive’ hjfdrogen—s as waten i 57 mL of dJSMlcd
water. The solution is confained in a flame-sealed NIST borosilicate-glass ampoule. “Fhe SRM is ftended

for tha cah'bmﬁon of 'bcta-part{cle %?E‘hfg mstrgmeq"cs gnd, for the g.:gomtormg of radmche:_mcal prgcedu::es

LR BTH L ot o Blody

Radielogicdl Hazard

T . - S s - < 13 L et i g A ) .
The SRM ampoule contains Aydrogen-3 with a total activity of apﬁfoiﬁn%%ély 3.2 MBE"Hydidpen-3 decays
by, betazparticle emission. None of the baﬁa, partlcles escgpe ﬁ.'om the SRM .agpou]e During the- decay
Process no photons are emitted. Apprommats - imshielded dose Tates at severil distatioss (a5 of the referente
‘time) are given in mote fa]*. There i5 no detectable external radiation. The SRM should be used only by
persops quahﬁed to:handle radioactive material.

* o ,:'.rr . c.xw et e CES S

s o s ¢ f Y . " o © v "

The SRM ampoule contains only distilied water, There is no chemical hazard, ¥ the ampoule is to be opened

tofransfer the solution, the recommended progedure is givep ogpage 2. o
Storage and Handiing R oy

The SRM should be stored and used 5 & E’é“mpera.ture Between 5 and 65 °C. The solutmn m a.n unopened
empoule should remain stable and homogeneous tmtﬂ at least September 2008,

The ampdule (or any subsequent contamer)_ should always be clearly marked as contaifing': Sadioactive

material. If the ampoule is transported it showld be packed, marked, labeled, and shipped in accordance with
the applicarle national, international, and carrer regulations, The solution in the ampoule is 2 dangerous
good (hazardous material) because of the radioactivity.

Preparation

"This Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiztion Division,

Radioactivity Group, LR. Karem, Gronp Leader. The overall technival direction and physical measurements
Ieading to certification were provided by LL. Lucas and M.P, Unterweger of the Radioactivity Group.

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

- Bert M. Coursey, Chief

. - Ionizing Radiation Division
Gaithersburg, Maryland 26899 ) Naney M. Trahey, Chief
June 1999 Standard Reference Materials Program

Half.life and text revised October 2000

SRM 4927F, pags 1 o£6, _ . *Notcs end references are on pages 5.and 6.
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SRiﬁ-:l!JZ'?F, page 2 of 6

' . : ' TR .

Recormmended Procedure for.Opening the SRM Ampouie

sel

If the SRM solution is to be diluted, it is Tetominended thatthe diluting solution have a gomposition

1
comparable to that of the SRM solution

2)  Weareye prétection, gloves, and protectwe clothing ; audwork over a tray with absorbent paper in it.
Work in a fume hood. .

3) ' Shake the ampoule to wet all of the inside surface of the a.mpoula Retorn the ampoule to the
npright pPOSItion. R e . .

4) Chedk that all of the ]qudhas drained Gt of the neck of the atipoute, T 'nacessary, genﬂy‘tap‘the‘
neck to speed the process. .

5)  Holding the ampoule upnight, scare the narrowest part qf the neck with a serfbe or diamond- pencil..

. e f ' [

6)  Lightly wet the Scoréd ._lliné. This rs,.duces the crack p'ropagaﬁon velotity and midkes for 4 ¢leaner
brcak. s . oL e

7 Hold the ampoule upnght with a paper towﬁi, a'wiper, or a support iz Position'the soored line away '
from you. Using 2 paper towel or wiper.to avoid contamination, snap off the top of the-ampoule by
pressing the narrowest part of the neck” a.wayfrom you while pullmg the tip of-the ampoule towards
you. - ' R

i . oo RETER .

8)  Tramsfer the solution from the ampoule fsing.a pycnometer or 2 pipst with "di's.penser handl'e'.
NEVER PIPETIE BY MOUTH. L

9)  Seal any unused SRM solution in 2 flame-sealed glass ampoule, if possible, to minimize the
evapcraﬁon Joss, - . . o

See also referemce 4%, . - - - T C ,

.

*Notes and references aré on pages's and 6,

e e

e



. ... PROPERTIES OF SRM 4927F L

. " ',..‘ % o Tl ST OTIRLS TR LSRG ST e B T v 3
. .
" _ 4 Seeda Certified walues : 1. s P
H £y ! by ':"Z

Talva .. B "
Scintion denfity ... . m

(0.9984:0.002) mLTat 20,0 °C [ ™

Ridicancide L

Hydrogenxa e

-Reference tm:e b P

| .
i Masgic‘activity of the solution [c] NG

- | 1200 EST, 3:September1993 N

634.7 kBgegT o . L o ¥ e

G —— T
Mool Y e iy

02 [l . Ly T

" Relative expanded uncertainty ;=2)

A T . = vk
P ... Uscertfidvaloes _ o~

._Bhygi;ééj,hgpenﬁes:... . e e .}’.,_m.._ u mg'}.: , }:
Souyce description - hqmdmﬂame-sca]edNIST borosihcate-g]ass ampoulc‘ ]
il Ampoule specifications Body outside diameter (165 =+ 05) mm —ar::';: & M*:g ' ’

Wall Thickness T (R0 E U mm

* ; Barium content " “Léssithan 25% 'V B
. . - Lead-oxide content ¢ Y gk than 0,02% t
; Otheg heavy elements . Trace quantities . i
? SDIuﬁDll mass Appfdmﬁlately"S 0 g-‘.:! ot ’:‘. - e ,.'_v'..s; ’
pp——— S - - X T e e I .k
i Chemical Properties: . . o L SR |
“Sbtition dompositiod . Cheiifieal ™ | Concentfation: | MassFraction °||%
J £, o . Formmfi LN (mDI.L—J,) K ;J!(_g-,',g--l) .

: 0 : 55 A0 .
i e  HHO . 6x107 ., | A0t |
Py o Rl T T L Lt . RS, = -t o E— - sl

Radiological Pmpemes

None detected [f]

Radionuclidic impurities
|| Half lives used '

Hydrogen-3: (4500 £ 8) & [g] - |

Calibration method and measuring
nstrument(s)

4nB gas counting of SRM 4927E nsing -the NIST length-
compensated internal gas proportional counters and
intercomparison of SRMs 49278/4927F using two 4wk liguid-

scintillation counting systems “fh]

SBM 4927F, page 3 of 6

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

Input Quantity x,, | Method Used To Evaluate u(x), Relative Relative Relative
e source of uncertamty ~ the standard uncertainty of %, Uncetftdinty | Sensitivity | ‘Uncertainty-
(&) denotes evaluationby ~ | "OfImput | _Factor, | Of Output
(and individual statistical methods,, "Quantity, AR Quantity, ,
uncertainty components (B)-denotes evaluation by B G uz(Y)fJ’:
« where appropriate) -~gther methods (%) i i 3 (%) (K]
Massic count rate of 1 Standard deviation ofthe mean |, 018 . . 10. 0.18,.
SRM 4927E, corrected ™ | for 23 sefs of gas ccuntmg 1 S
Tor background and | measurements (A) - s
decay [h] -
Gram-mole Estimated (B) 0.20 1.0 0.20
measurements
{| Live-time [o] Estimated (B) 0.10 10 ¢,
Eixtrapolation of ~I_I;Ee:t-imzl'1:ed B) 0.20 1.0 020"
coundTate-versus-energy | - -- -
10 Zero energy "o
Thlflife of 13 | Standard uncertainty 0.18 0009 | 0002
.. | -ofthe half life (A} " ] in)
Lignid-scintillation . ~ | Stndard deviation of the migen 006 a0 0.06
intercomparison of SRM. | for 7 sets of hqmd—scmu]lanon : -
4927F and SRM-4927E | measurements (A} - e .
Radionuclidic-impurifies | Limit of detection @) [q] - [q'] 100. 00005 | ° 005
Relative Combined Standard Uncertamty of the Outpnt Quan’aty, wy)ys (%) ' 03¢
Cuverags Factor, -k . X2
Relative Expanded ‘Unceztainty: of the Output Quantity, Uy, (%) 072

SRM 4927F, page-4 of § .

- em
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*Notes and Teferences are on pages S and 6.



ULE

fa]

]

[

i .

=,

Ch

il
P
5y

[i]

 ‘The sstimatod limit of défegon for radiohudfidic ingpthities is 300 Bg-g™,

"“The gmtéa’ﬁﬁéertaiﬂty is the standard vncertainty. See referéfice 15

1 mnce [1] One  pSv i is equal Fo 0 1 mrem
“Distance from Ampoule (cm) I 3U i}
Approximate Diose Rate*(uswh) . <0.1(Not detectable)

]
Lan}

KTst] 1 G L1 Do

The stated uncertamty 1s two times the standard unc&mty -1; ., T S

.

"1’"' [

"See reference [1] y f mw e vl
wo W . H LELERSEL . T TR

L i3

The_reported yalug, y, of massic achwt_y {activity per, Aumit mas_s) at_the reference time was not
measured difectly but was derived from meamemen’tsand cilations of Hiie; ﬂﬁéﬁﬁhcs “This catl’
be expressed as y = F(zyXnxt - 3,), where f s @ mathéiateal finction dérvddfrom the dssumed

model of the measirement process.

The,valne,.x;, used for each input quantity i has.p standard certainty, u(xy), that geperates a
corresnondmg ncertainty I y, u,(y) = |@far,|-u(x,j cﬁled a é&‘ﬁi‘ﬁ%nent of combinéd Standard

Massm actmty isithe preferred namé for | the fi ahtﬂ:y actmty dmded by f:hii ‘to‘tal s of the' semple,

i
{2 &

‘]mce}:ta'mty Qf"y LA T :_',. ‘I“? ...f‘, -F el . oaREL _1'3: . A I . s "':_;
The.combmed;stanﬂar%uncertamty of y, ,@L;s thé‘ f: xtwe sgnam roét Sf g St of he | squares
of; tﬁe compane;nts of combined &  pnc Cortaimnty; ]

nu. P £ HET < u,an . o R, .;.-'--_3 At T

The combined standard uncertainty ] ’miilhphed by 4 ‘coverage factor of k = 2 to obfain U, the
expanded wmcertainty of y.

A
Since it can be assumed that the possiblé-éstimated values of the massic activity are approximataly
normally distributed with approzimate standard drcv:auun u.(y), the unl-mown value of the massic
activity is' behevcddto Tein the ‘interval Ly Uvzrﬁi' ; "feqel 3 conﬁﬁe‘ﬁ‘ée BE appromatdlj?ggapercent_

For further information’ oz the expression of uncertainties, s8¢ féferences 2} .a.nd [3].

The value of éach standar‘d unce:tamty componenf, anifl hence. the value’ oi“tﬁe expaudeﬁ‘ungrertamty
1tsé‘lg,zs ‘2 best esfimatg Pased g ¥il avaﬂable ﬁormafu ' ',;,b'ut is only appmnmatéfy’lmbm That
s say, the Tancerfhinty of the" uiiéirtainty® i Brge and xict well known. This is fme for
uncertainties evaluated by statistical methods (e &, "the relative”standird devidtion of tH& Ethndard
devigtion-of the mean for the massic response js. approximately 50%) and for uncertajntics evalnated,
by other methods_(whch conld easi[y be over “estimated Or under estirmated by substantial ; arounts). -
The unkiown valus of the' expandeduncextamty &beheved to e in the mte:rval U2 to G (' &, Within

a factor of 2 of the estimated vilue),

“

thcnsme gas counhng measureﬁ:e.‘hts Were mafl”e on e SRM-4927E solnfion durmg' 1998 and 1999,
The SEM 4527F salution was mtercomparcd with the SRM 4927E solution using liquid-scintillation

eonnting.
Relative standard uncertainty of the input quantity x,.

SRM 4927F, page 5 of 6
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. Measwrement, 1993, Availablefrom the Amencan National StandardsInsﬁtute 11 West-42nd Strest, i

The relative change in the output quanuty ¥ Elivided b;r the relative change in the input quantityx;.
¥ | Byitn |« (xly) = L0, then a 1% change in x; results in 2 1% change iy If [@/a;,} () = 0.05,
then & 1% change in x; results in a 0. 05% change in y. . .

Relative component of combined standard uncertainty of cutput quantityy, Iouuded to two-significant
figures or less. The relative component of combined standard uncertainty of y is given by w(y)ly =
| Byfay| ulxly = 18p/ae]| «(uly) - ”(xt)b:l The numerical values of (é), |8y/as| (5#v), and u,(y,fy,
all dimensionless quanhtxes, are listed in columns 3, 4, and 5, :espschvely Thus, the valne in column
5 is equal to the value in colomn 4 multiplied by the value in eolumn 3. The input quanﬁtxes are
independent, or very nearly so. Hence the covariances are zero or negligible. '

BT

'Iihe J:elahvc standard mccrtamty of her'is determined by the relative standard uncertamty of e,
" of the Balf He} "The relative standérd uncertainty of £ 15 neghgib]e -

{ayian| @) = [hee| _
'jjie live ﬁme is de.tenﬂ':‘"i"’nséﬁby coxlinh‘ilg the. plﬂses frofii a gated crystzi]icbﬁtmlled'oséﬂlaton

The standard wacertainty for each undetected mpunty that might reasqnably be® expected to be

-present is estimated to be equal to the estimated limit of detection for that impurity, Le. u{x)i =
*100%. }a)riac,f (/) = {(response per Bq of mplmt}r)?(xespunsc per Bq of H-3)}+{(Bg of
n:nptmty)/(Bq of H-3)}. 'Thws u,{y)y is the relative change in y if the impurity were present with a
. massic agtivity equal to the eshmafed lumt of datecﬁon

Iutcmaﬁonal Oggamzatwnfor Standardzzat{on (JZSO), 8o Srandazds-Handbaok sz'mesand Units,
1993, ‘Available from the Ameritan Nahonal Standards Tnstitute, 11 West 42nd Street, New York,

NY 10036 US.A. 1-212-642-4900. -

-t

Iqtemauqnal Orga.mzatxon for Standa:dmauon (ISO), Guide to 'the Expresswn of Uncertainty in

 New York, NY 10036, US.A, 1-212-647-4900. (Listed undeﬂso mlscellaneduspubhcahoxxs as “ISO
Gmdp to the, E@Iessmn 1993“) ) )

P.- . Taylor and C. “.E K:uyatt, Gridelines ﬁJr Evaluang and.E:gpressmg the Uncen‘amty of MST '

ieasurement - Resuits, NIST Techaical Note 1257, 1994, Availdble ‘from the Supenntendent of
Documents, T.S. Governmenthmtmg Office, Washmgton DC 20407 usa.

n

Natiopal Council on Radiation Protection and Measurements Report No, 58, 4 Handbook af
Radioactivity Measurements P?ocedms, Second ; Bdmon, 1985, " A¥ailable from the National Council

on Radiation Protection and Meagurements, 7910 Woadmon‘-: Avenne, Bethesda, MD 20814 U. S.A:

LIL. Lncas and M.I. Untezwegex,,Comprehemrve Review and Critical Evaluafwn of the Half-Life of
_ Tritiurn, J. Res, Natl. Inst. Stand. "Technol. 105, 341549 (2000) -

SRM 4527F, page 6 of 6
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Liquid Scintillation Counter

Instrumentation Calibration

Initial Efficiency Calibration
Standards Traceability
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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 esfimated poisson uncertainty.

Updated 10/28/09 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 3H0Y1124-4CB1 30 28.70 .
11/28/2009 5 3H091124-4CB2 30 39.27
11/28/2009 6 3H091124-4CB3 30 30 28.10 28.69 25,76 31.62 PASS
11/28/2009 7 3H091124-5CB1 30 2717
11/29/2009 8 3H091124-5CR2 30 28.40
11/29/2009 9 3H091124-5CB3 30 30 28.97 28.18 25.27 31.09 PASS
1112912009 10 | 3H091124-6CB1 30 29.60
11/29/2009: | 11 3HO091124-6CB2 30 29.00
11/30/2008 | 12 | 3H091124-6CB3 | 30 30 29.17 - 29,26 26.29 32.22 PASS
11/30/2009° | 13 | 3H091124-7CBA1 30 29_,53 '
11/30/2009 14 | 3H091124-7CB2 30 28.17 )
. 11/30/2009 15 | 3H091124-7CB3 30 {1 27.47 28.39 25.47 31.31 PASS
11/30/2009 168 | 3H091124-8CRB1 30 29.07
11/30/2009 17 | 3H091124-8CB2 30 29.23
121172008 18 | 3H091124-8CB3 30 30 2783 26.64 25.71 31.57 PASS
12/1/2008 19 | 2H091124-8CBA1 30 30.87
121172009 20 | 2H091124.9CB2 30 28.87
12/1/2009 21 2H091124-9CB3 30 30 29.73 29.76 26.77 32.74 PASS

RB_H3_Swipes_QCurve
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H-3 Swipe Quench Curve Background and Efficiency Determination

LS6000
121212009

Polynomial Coefficient

Efficiency Background +H # Range
x0 3.7192E-01] 6.0669E+00 Low = 113.6
XM -1.1270E-03{ 6.9704E-03 High = 283.3
Calib. Dalzlte : 10/26/2009
I
Sample ID Pos # Hi# Obs.CPM Coir. BCPM { CPM Corr.Fact.
3H091124-9CB1 | 16-11 1339 8.60 7.000, -1.600
3H091124-9CB2 29-3 133.9 7.80 7.000! -0.800
3H091124-9CB3 29-6 132.4 7.27 £.990' -(0.280
Average= -0.893
Sample ID Pos # H# Efficiency Background H # Check
0911227-21 16-12 122.6 0.2337 7.81 5i OK
0911229-21 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
3H091124-91.CSD | 29-5 131.2 0.2241 7.875 OK

3H091124-9_H3-5ml_Swipes
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Tritim Swipe (Glass Vial) Quench Curve Standard: 699.3020.95

1012612009 Ref. Date © 9/3/1998
Beckman LS6000 Bkg. Coefficients Spike Act. :  160351.040  dpm/mL EEL. Coelficienls
. Ax= B.9704E-03 Spike Vol. : 0.10000  mL Bx= -1.1270E-03|Window 2
Non-Spiked! Background B= 6.0669E+00 |Spiked / Efflclency C=_3.7192E-01|Control limit determination
Sample ID H#  CPM | Cale. Bkg. Sigma Diff. | Sample ID H# CPM Corr. Bekg, Cor. CPM DPM  Efficiency|Calc. EF. % Diff. Sam.ID T CPM
3H0D80422-2B01 1135 6.58 6.86 0.84 0915022-1 1135 1992.88 6.86 1986.02 8556.38 0.2321 0.2439 5.08% 3H090422-2801 26,75
3H080422-2B02 1451 7.28 7.08 -3.58 0918022-2 1424 1885.90 706 1879.84 8556.38 0.2188 02114 371% 3H090422-2B02 2773
3H090422-2B03 1662  7.78 7.23 -1.53 0816022-3 159.4 1731.13 718 1723.95 8556.38 0.2015 | 0.1823 -4.57% 3H080422-2B03 26.78
3JH090422.2B04 1794  7.83 7.32 -1.42 09160224 178.8 1499.31 7.32 1491.99 8556.38 0.1744 0.1692 -2.98% 3H090422-2B04 2763
3H090422-2B05 198.1 74 745 1.01 0916022-5 1971 1285.78 744 1278.34 8556.38 0.1494 0.1498 0.26% 3H090422-2B05 27.60
3HOD0422-2806 2144 7.12 7.56 1.28 0916022-6 215.7 1071.89 7.57 1064.32 8566,38 0.1244 0.1288 3.56% 3H090422-2B08 27,55
3HO90422-2B07 2327 7.7 7.69 1.50 0916022-7 233.0 89486 7.69 887.17 §556.38 0.1037 0.1093 5.44% 3HC90422-2807 29,35
3HOO0422-2B08 * 2482 7.7 7.80 1.81 0916022-8 250.4 737.97 7.81 730.16 8556.38 0.0853 0.0897 §.13% 3HQ0a0422-2808 2917
3H090422-2B09 2587 835 7.87 -1.29 091 6022-9 261.4 644,34 7.89 636,45 8556.38 0.0744 0.0773 3.95% 3H090422-2B09 28.07
3H0B0422-2B10 2758 7.8 7.99 0.53 0916022-10 278.5 528.08 8.01 520.07 $556.38 0.0608 0.0580 -4.50% 3H090422-2B10 29.12
3H090422-2B11 283.3 8.7 3.04 -1.73 0916022-11 287 459.26 8.07 451.19 §556.38. 0.0527 0.0485 -8.09% 3H090422-2B11 27.43
3H090422-2B12* 2959  §.72 8,13 -1.55 0916022-12* 303.6 393,26 8.18 385.08 8556.,38 0.0450 0.0298 -33.86% 3HO090422-2812* 28.15
(BKG CLs = +/ 3 sigma) *These data points are not used in the calibration (Eff CLs = +- 10%) 0916022-1 27.73
Max .81 dise fo poor fif. Pax 5.44% 0916022-2 27.34
Min -1.73 ‘ ' Min -33.88% 0916022-3 28.48
- 0916022-4 20.37
Background Determination Efficioncy Determination 0916022-5 26.96
y = 6.9704E-03x + 6.0669E+00 ¥ = -1.1270E-03x + 3.7192E-01 09160226 26.07
f0 . 0.3000 - 0916022-7 30.41
W 0916022-8 30.03
09160229 26.80
02500 0918022-10 27.47
91 091602211 25.04
0.2000 - 0816022-12* 27.34
84 Ave. = 27.02
= oy . ucL= 31.60
) 5 0.1500 - LCL= . 24.24
| §
0.1000 -
E -
0.0500 -
1100 1350 1600 1860 2100 2350  280.0 2850 0.0000 & . i . . . , . .
H# 1000 1260 1500 1750 2000 2250 2500 2750  300.0
Hi
Quench Control Limits Analysls Window Settings
Upper 2833 WIN1 (50—250}
Lower 113.6 WIN 2 (459—
W/ tofs0ftA
. J&V;ﬁm 10 - 29~ 09 -
Instrument Technician Date Superv[sory Revielt ~— Date

*.]
rlinstiscils6000\Calibrations\Quench Curves\2009110.26.09_H3_swipes_QCurve (H-3 Quench Curve)
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H-3 Swipe Quench Curve Backgiound and Efficiency Determination

LS6000
10/28/2009 Polynomial Coeficient
Efficiency Background H # Range
xM0 3.7192E-01| 6.0668E+00 Low = 113.8
xM -1.1270E-03{ 6.9704E-03 High = 283.3

Calib. Date :  10/26/2009

Sample ID Pos # H3# Obs.CPM Corr. BCPM | CPM Corr.Fact.
3H090422-3CB1 25-1 132.3 7.16 6.989 -0.171
3H090422-3CB2 | 25-5 129.3 7.38 6.968 -0.412
3H090422-3CB3 | 25-9 126.8 7.07 6.965 -0.105

Average= -0.229

Sample 1D Pos # H# Efficiency Background H # Check

0916023-1 25-2 133.4 0.2216 7.226 OK

0916023-2 25-3 197.2 0.1497 7.671 OK

0916023-3 25-4 274.8 0.0622 8.212 OK
3H090422-3B01 25-6 126.1 0.2298 - 7.175 OK
3H090422-3B02 | 25-7 196.0 0.1476 7.683 OK
3H090422-3B03 25-8 279.1 0.0574 8.242 OK

10.26.09_H3-5ml_Swipes_ICB-ICV
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B60_04_102601

BSF Version 13

Instrument Type : LS 6000

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

H# selected ! YES

Sample Repeats” o1

Printer output Mode : : §Th

Blank cCount : NO

IC# or SCR Selected : NO
Replicates : !

RS232 output Mode ! EDIT
Two-Phase Selected ! NO

AQC Choice : NO

Cycle Repeats : 1
scintillator choice : LIQUID

Lumex Selected ! NO

Low Sample Reject Count : 0.

Low Level Selection * YES

Half Life Correction Date : none

window Limits window 1 : 50.00

Preset ¥Error Isol : 1.75

Norm Multiplier Isol : 1.00000
Background CPM 1 : 0.00

window Limits wWindow 2 1 450.00
Preset %Error Iso2 . 1 20.00

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

sam Rack Time H# CPM Isol %Errl CPM IsoZ2 %Errz 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 37.34 14.51 0.06 14.85
3 34-3 7.55159.4  1731.13 1.75 28.48 13.64 0.05 23.07
4 34-2 8.75179.9  1499.31 1.75 29.37 12.48 0.05 32.52
5 34-5 10.20 197.1  1285.78 1.75 26.96 12.06 0.05 43.43
6 34-6 12.20 215.7  1071.89 1.7% 26.07 11.22 0.05 56.36
7 34-7 14.60 233.0 894.86 1.75 30.41 9.49 0.05 71.71
8 34-8 17.75 250.4 737.97 1.75 30.03 8.66 0.06 90.23
9 34-3 20.30 261.4 644.34 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 28.45 287.0 259.26 1.75 25.94 7.36 0.05 166.25
12 34-12 33.25 303.6 393.26 1.75 27.34 6.63 0.05 200.41
13 50-1. 60.00 113.5 6.58 10.06 26.75 4.99 0.84 261.76
14 50-2 60.00 145.1 7.28 9.57 27.73  4.90 0.63 322.99
15 50-3 60.00 166.9 7.78  9.25 26.78 4.99 0.39 384.17
16 50-4 60.00 179.4 7.83  9.23 27.63 4.91 0.24 445.34
17 50-5 60.00 198.1 7.10 9.69 27.60 4.91 0.22 506.46
18 50-6 60.00 214.4 7.12  9.68 27.55 4.92  0.23 567.60
19 50-7 60.00 232.7 7.17 9.64 29.35 4.77 0.21 628.73
20 50-8 60.00 248.2 7.17  9.64 29.17 4.78 0.24 689.85
21 50-9 60.00 258.7 8.35 8.94 29.07 4.79 0.20 750.98
22 50-10 60.00 275.8 7.80 9.25 29.12 4.79 0.21 812.09
23 50-11 60.00 283.3 8.70 8.75 27.43 4.93 0.19 873.21
24 50-12 60.00 295.9 8.72 8.75 28.15 4.87 0.18 934.33
g Lo Nye
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g4t

FRESBET TIME = 180,00
BaATA CALOC ¥ I B S tYES  SaMPLE REFEATS: 1 FRINTER ¥ BTD
COUNT BLARNK » MO ICH ¢ NO REFLICATES H I REZEZ sEDIT
TH FHASE B N ARC » MO CVYCLE REPEATS & 1 ’
SCINTILLATOR: LIGUID LUMEX:s MO LOW SAMFLE REJ: 0
LOW LEVEL i YEB HALF LIFE CORRECTION DATE: none
CHAaME 80,0 - 2B0.O XZERRORr: L.75 FALTOR: La000000  BEE. SUB: ]
CHARNy 480.0 -~ F00.0 UERROR:Z0.00  FACTOR: 1.000000 BRKE. SUB L
SCRIMINATION: NE ... o oo .
BAM O8O TIME S bed T Al TR B, Aondl I @0 St LUMEX ELARSED
NO MEIN CPE ZERROR OPFM  LERROR % TIME
—1 25-1 180,00 132,73 7alé I i 2.7 (.34 182.24
2 252 180.00 13E. ? 0.0 1.78 Fo, 97 2o b8 0.14 Find , BE
FOEBR-I lBD.O00 197, 47 .95 2.1%5 28,71 2&?8 O.1% 546,79
‘Q' ::-5'"'{1 ..L&:‘i:’nof:) .’2?4'“8 .ﬂ-l\nl:: 2!.?? iﬂanﬁiﬁ ?ﬂ E:]n...l.‘:l' ?28..9’8 3
—5 Z8-5 0 180.00 129.3 7o S.49 2. B Mu?7 Lo 28 L1234
b RE-6& 180.00 124641 7. BE 5.44 2008 272 W24  10O9X.G50
7 2E-F  L8G,00 1990 7R3 nLEe 30, B% .71 D17 LEFE.TL
g 2568 1B0.00 279.1 8.L32 S, 23 A 2.75 O.14 1437.83
-5 E5-9 180,00 128.8 7w Q7 S3.61 H0LO0L E.TE Q.17 Lé&do.0Z
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11

BSF Version
Instrument Type
Data Capture Date
User Filename

User Number

User Id

User Comments
Preset Count Time
Calculation Mode

H# selected

Sample Repeats
Printer output Mode
Blank Count

ICc# or SCR Selected
Replicates

RS232 OQutput 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

window Limits window 2

Preset %Error Iso2

Norm Multiplier Iso2

Background CPM 2

Alpha/Beta Discrimination

Rack Time
25-1 180.00
25-2 180.00
25-3 180.00
" 25-4 180.00
25-5 180.00
25-6 180.00
25-7 180.00
25-8 180.00
25-9 180.00

Sam

oo~ T W

132.
133.
197.
274.
129.
126.
199.
279.
128.

H#

OO WoRN Bl

1 27 oct 2009 02:45:15
: g:\...\Ls WINCONNECTION\DATA\USEROB\UNIO2701.BSF

. B60_08_102701
: LS 6000

¢+ 3H:5-ML,10-ML -
: LS6000
: 180.00
1 CPM

! YES
i

: STD

T NO

r 'NO

7.
70.
A7.
25.

~J g~~~

(58]
[es)
(WL AV, LW, QU RE, § 0 5 ] V) |
I
(e}

Page 1

CPM Iso2 %Err2

29,
30.
28,
28,
28.
30.
30.
29,
30.

28
97
71
56
89
03
23
88
01

NENMNMNMNNNNN

LUmEX
.36 182.24

o

E1Time

0.14 364.55

QOO0

.13 546.79
.14 728.98
.28 911.24
.26 1093.50
.17 1275.71
.14 1457.83
.17 1640.02

fe
JO AF

o
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iER EEEEREREN

by I H L/A 99'61

LSC Run Log Instrument ID: LS6000 379825 ALS Laboratory Group - Fort Collins
CountTim _ Position
Daie . Sample 1D e (min.) | Rack & Position Test User# Batch i Check | Initials Comments
Nle-d-09 |e90%9S0 -3 o | 35 - 2 PE -S5 |2, Froolt ~| Ao | A | s
2 1 3D ‘ - 3 i 1 ]
34 | 3B hyp - 4 \ | 1D
4 I L “30ep 2 Mg ) - 5 | Cecownt, Lymex > S 7,
50 | #nof FFEQaIOlk~leh - - G pf '
8 | 0909050 - 3 M5 03,19 - 7
7 1 “eep (20 - T l
8 < =5 B2 | - 9 l Eecawolf' Liciar 28 7.
o | 0122005 -} - 1o / M
o4 FEDRIO(l -] M . - i
m_ b L e 15%. 50 - 12 ' f J
12l EE0910/(, -1 o) (s | 17 - | U i b L L
13| 10=2%-07 boily @ 0 [ i W Lo N — Ly —_ phee— | A | pAd— .
14| J0=25-09| @909050 ~3feplolpdl %0 ST - 1 FE.s% 12 FER 0L | i 1 tlumex il >S5 7,
18 XY N o= 2 1 D J IR 8
181 J0-B3-09 | Desfe Qe lo | Lh -b5)-2| — Leh — fe | ppe— | pA—
17 40 b 09 T d l L= L —_— . — Jod d
18] _0-26-©% | 0fleOrd =1 0 I - 1 HD Y SH0% 0402 ~ e | i {H3 aw@l_émgl&_ﬁ-_ﬁwm:
19 \ =2 b. 45 1 - \ | \ { v
20 A -3 7. 58 | - 9 \ | | '
21 U~ 5.7 I -y ' | |
22 -5 wao |l | - S
23 -lp 1o -
24 -1 1. L0 - l
25 -3 17. 78 - %
26 -9 20.30 - 4
27 -10 . 2178 - 10
28 - 23 NS - i )
29 L a5 ] L - 12 l l
30 3009070 9. mip | 20 | S - | A% 1 X | .

Analyst/ Date  z&/2 (0§ *écf

Note: Each page is copied as cbmpteted and Included with the workorder/run documentation; reviewed subsequently.

\Q
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FORM 762r6.x1s {3/7/09)
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ALS Paragon

Radiochemistry Prep Worksheet

Prep Procedure:

¢

Reviewed By: DBC

Review Date;  4/23/2009

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

Non-Reutine Pre-Treatment? Y / (f Batch:

V7

Prep Analyst: Derek B. Caduff - Balance:
Prep Date: 4/22/2009 . Balance:

Re-Prep? ¥ / R  Bétch:

Y Prep QASS / NCR? Y :@M

Prep Dept: RS

Cocktall: UG LLT
Cocktail Pipet: T-002

Aliquot Pipef: RS-015

fSamp | Prep Labity QC | Dish | InitAlg | Fin Alg Prep Basis Analysts Vol,{mil) Slandards Prep Notes
Nem | Num Type; No. sample | sample

1 1 09160221 SMP ey 1 1 As Rocclved 51 0 UL NITROMETHANE ADDED
2 1 0918022-2  SMP 1 1 As Received / s1 15

3 1 0916022-3  SMP 1 4 As Recetved FAEL 30

4 1 cofsnazd4  SMP BE 1 As Received ./ s 45

5 1 09180225 SMP K 1 As Received / s EQ

B 1 0916022-6  SMP ’ 4 1 As Recelved / s1 75

7 1 05160227 SMP E 1 As Recelved / 81 50

8 1 09160228 SMP - [ 1 As Recejved / 81 105

) 1 09160229 SMP K 1. AsRecelved « / 81 120

10 1 091602210 SMP { ] 1 1 As Recelvad ‘Wf&‘@ st 135

1 1 oatezatt seP NN 1 As Received ATAN ) 150

12 1 pateoazdz SMP VIR 1 1 At Rescived / 51 165

13 1 3H090432.2B01 MB [ 771 1 As Recelved / ) u

14 1 3Ho9u4228B0Z MB | 1 1 As Recelved / - 15

15 1 3H000422-2B03 ME ] 1 1 As Receivad / / 106

15 1 3H0S042z2804 MBS | 1 1 As Recelved Ji / 45

17 1 3H0904222805 MB | 1 1 As Recelved / Wi 60

18 1 oHO3D4az2m0c mB | 1 1 As Recalvad / AN 75

19 1 3H090422-2B07 MB | 1 1 AsReceived | ] i o0

20 1 3H0S04222808 MB | 1 1 As Recaived | : 7 pi

21 4 aHusudzzzeos mB | 1 1 As Received | / 120

22 1 *3H090422-2B10 MB f 1 b " As Reteived / / 135

23 1 3HosedzzzB MB | 1 1 Ae Received [ / 150

26 1 3HOS0422-2B12 WMB ———— 1 17 AsReceved L — Lo 165

\O ,
Page 1 of 2 H3 Bench Sheet ALS Paragon Supersedes: ____ 13407 7144

Date Printed:

4123/2009 7:51

LIMS Versloa: 6.265A



Radiochemistry Prep Worksheet
ALS Paragon

Prep Procedure: H3

Reviewed By: DBC ﬂm Review Date:  4/23/2009
Non-Routine Pre-Treatment? Y I(Iy Batch: A : Re-Prep? Y [ {0 Batch: M Prep QASS/NGR? Y | A
Prep SOP: PAI 700 Rev: 10 Prep Analyst: Derek B. Caduff Balance: Cocktail: UG LLT
Frep SOP: NONE Prep Date: 4/22/2009 Balance: Cocktall Pipet: T-002
Matrix Class: liquid Prep Dept: RS Aliguot Pipet: RS-015
Samp | Prep LablD Qac § Dish | WitAlg § Fin Alyg Prep Basls Analysis Vol.[ml} Standards prep Nates
Num [ Nuvm . Type| No.
sample | sample
Comments ____ U O VO e e
IUG LLT LOT #97-080401 T
Splked By: Derek B, Gadulf Date: 4/22/2009
Witnessed By: Jeff Kujawa Date: 4/22/2009
E = BT _
Soln#  Nuclide SolpiD PrepConc __ Units _ Prep Dale Afiguot Units_ Pipet 1D
51 H-3 §99.3020.95 88180.122 DPWmI 04/22/0% 0.1 ml RS-008
D
—_ :
Page 2 of 2 M3 Bench Sheet ALS Paragon Supersedes: __ (Mol /147

Date Printed: 412312009 7:51 LIMS Version: B.255A



ALS Paragon

Radiochemistry Prep Worksheet

i L L1 1

N =

Prep Procedure:  H3 'Prep Batch Not Validated!!! .. ..cis,: Review Date:
Non-Routine Pre-Treatment? Y /{ N Batch: Re-Prep? Y I N Batch: Prep QASSINCR? Y I N

Prep SOP: PAI 700" Rev: 10 Prep Analyst: Dersk B. Cadul’foﬂL Cocktail:

Prep S0P: NONE Prep Date: 4/22/2009 Cocktalt Plpet'.
Matrix Class: llquid Prep Dept: RS Aliquot Pipet:

Samp | Prep LabiD Qc 1 Dish | Init Atq | Fin Alg Prep Basis Analysls Vof.[ml) Standards Prep Notes
Num | Hum Type| Ne.
sample | sanple |

1 1 09180221 SMP 1 1 As Recelved 51 D UL NITROMETHANE ADDED

2 Kl 0918022-2  SMP 1 As Recelved si - 15

3 1 09160622-3  SMP [ 1 As Received 51 a0

4 1 £916022-1 smp 1 1 As Received 51 15

5 ] 0916022-5  SMP 1 1 As Recelved 81 &0

5 1 0916022.6  SMP 1 1 As Receivard 51 75

7 1 0918022.7  SMP 1 1 As Recelvod s1 %0

8 1 0946022-8  SMP i 1 As Recaived s - 105

9 1 - 0916022-9  SWP 1 1 As Recelved s1 120

10 1 091602210  SMP 1 1 As Recelved 51 135

11 1 0318022-11  SMP 1 1 As Recelved s 150

12 1 0316022-t2 SMP 1 1 As Recelved s1 165

13 1  3HO90422-2B01 MB 1 1 As Recelvad 1]

14 1 340904222802 ME 1 k] As Received 15

15 1 3H000422-2B03 MB 1 4 As Received w0

16 1 3HC90422.2B04 MB 1 1 As Received 45

17 1 3H090422-2B05 MB 1 1 As Recelvad 60

18 1 3H090422.2B06 MB 1 4 As Received 5

18 1 3n090422-2807 MB 1 1 As Recabved 0

20 1 311090422-2B08 MB 1 1 As Recalved 405

21 1  3H090422-2B09 MB 4 1 As Received 120

22 1 3H090422-2810 MB b i As Received 136

23 1 314090422-2B11 MB 1 1 As Recelved 150

24 1 3HO204222B12 MR 1 1 As Received 165

.
(=i

b —
Page 1 of2 -
Date Printed:

H3 Bench Sheet
412212008

11:44
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Radiochemistry Prep Worksheet

'rep Batch 3H090422 3

ALS Paragon

Prep Procedure:

I—|3

Reviewed By: DBC 4

Review Date:

5/1/2009

Non-Routine Pre-Treatment? Y I(fp Batch: M Re-Prep? Y I(@ Batch: /,V:/f Prep QASS { NCR? Y I(j!(j M
Prep SOP: PAI 700  Rev:10 Prep Analyst: Derek B. Caduff Balance: Cocktail; UG LLT
Matrix Class: liquid Prep Dept: RS Aliquot Pipet: RS-015
SamplPrep| Lablp Q¢ ! Dish | InitAlg | Fin Alq ¢ Prep Basls Analysis Valiml)| - Standards i‘ Prop Notes
Mum | Num Type., No. ! { | :i
: ; sample : sample : i
1 1 09160231 SMP ———_ 1 1 As Recelved ,______.-—-~7 51 -
2 1 00150232 SMP /1 3 As Recaived 7 ey - /;
3 1 0316023-3  swp /] 1 As Recalved N/ 51 NF
4 1 3Me904323E01 ME ] 1 1 As Received WS/ — e
5 1 3d0004223802 MB V) /R 1 1 As Recelved AN ./ ) A
6 1 3Hos0422-3803 MB AN 1 1 As Recelved S RN NN o
¥ 4 oRosoazz3cEt mE [ ) 1 1 Asfleceived LA
8 1 3Ho4zzacez M8/ 1 1 As Recelved ./ VAR "
) 1 3HO20422-3CB3 MB | —— 1 1.  AsRecelved L——  ——— (.

Comments
UG LLT LOT #97-080404

Splked By: Derek B, Caduff

Witnessed By: Jelf Kujawa

Date: 4/22/2008
Date: 42212009

TRES

AtigE . Ty o

Soln #

MNuelide SolniD PﬁrepConc Units Prep Date Aligust Units _Pipet ID
51 H-3 '848,.3610.056  2,627.459 DPMAnl  04/22/08 0,9 ml RS-GO8
==
.' . -
7
Page 10f 1 H3 Bench Sheet ALS Paragon Supersedes: Y/J‘J‘/j? id ?'?

Date Printed:

5/112009 11:52

LIMS Verson: 6.258A




ALS Paragon

Radiochemistry Prep Worksheet

o 1 | l

Prep Procedure:  H3 Prep Batch Not Validated!!! ...z, ' Review Date:
Non-Routine Pre-Treatment? ¥ / N Bafch: Re-Prep? Y I N Batch: Prep QASS /INCR? Y / N

Prep SOP: PAI 700 Rev: 10 Prep Analyst: Derek B. Cadu’rﬂw( Balance: Cocktail: UG LLT

Prep SOP: NONE Prep Date: 4/22/2009 Batance: Cocktail Pipet: 7-002
Matrix Class: fiquid Prep Dept: RS . Aliquot Pipet: RS-015

Samp | Prep LablD Qe | Dish | InitAly } Fin Alg Frep Basls | Analysis Vaol.(mt) Standards Prop Notes
| Mum | Hum Type | No. ’
sample | sample

1 14 p%16023-1 SMP 1 1 As Recalved §1

2 F] §916023-2 SMP 1 1 As Recelved s1

3 1 09160233  SMP 1 1 As Raceived 81

4 1 3Ha90422-3B01 M8 k| 1 As Recelved

5 1  3H080422.3ED2 MB 1 1 As Rocelved

] 1 3H090422-3803 LCSD 1 1 As Recefved

Comments

suitiore 77-0830 T

Splked By: Derek B. Cadulf 0fil

/22

Withessed By:

Date: l_.“ll{a‘!v

Date: ‘t(ﬁﬂﬁg

Soin#  Nuclide - SolniD Prep Date Allguot Units  Pipet 1D
51 H-3 648.3610,05 2827459 DPWmI 04/22i09 0.1 ml  RS-008
(3
J—
=) .
o " 774_
Page 1 of 1 H3 Bench Sheet ALS Paragon Supersedes:

Date Printed: 4/22/2009 i1:47

LIMS Varslom: 6,255A
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wchete| fom G577 QIS o
{Tv Sind ID: 699.3020.95 ]%73‘7/9% roTomo
- + I.—---!
: Description: H-3 ) end
Expiration:  2/25/2009 . Revesffication Log Do
Activity: 16035104 dpm/mL Analysis Date ~  Injtigls  Explration Date ror
WL 0B ' W ley ] #7407 ——
P 85 Unoertginty:  1154.63 dpm/ml 7 - pe | 8.l
Ref, Dato:  9/3/1998 4z[o8-
Ref Time: NIA -
Prep Date:  2/7/2008- Prep by: DC .
Matrix/Comp. DI WATER ’ :
- Hah‘Life ) 1.23E+01 . e rpe
RTINS R L | : l“{j‘m)f’s i a 1
r ' '; Ii ; i i L‘.antl'iufad on Page
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(3 Sttonal Tnstite of Stomhands & Tichnalogy

Cortiffeate #5720 L5757

S-07-@3
Standard Reference Material 4927F
Hydrogen-3 Radioactivity Standard

This Standard Reference Materinl (SEM) consists of radioactive Iydrogen-3, as water, in 5 ml, of distillsd
water. ‘The solation i5 contained in a flame-sedled INIST borosilicate-glass amponls, The SRM is jntsnded
for the ualibra.ﬂnn_of ‘beta-pariide connting mstrumenis and for the monttoring of mdiochernica] prozedures,

Radislopical Hazard

The SRV ampouls contains I:ydroganSwzﬂt a totg] achvity of approepdmately 3.2 MBg. Hydrogen-3 decays
by beta-partidle.enrsdon. None of the beta partides escape from the SRM empoule. Du::mg the decay
process 0o photons are cmitted, Approsimete nnshielded dosexates ab soveral distances (as of the yeference
time) are given in note-[a]*. There is no detectable external radintion, The SRM should be used oxly by
persens goalified to handle radioactive reaterisl .

The SRM ampouls conteing only distilled wetsr, Thers i3 no chermical hezerd, T the ampouie i5 to bs opeaed
to iransfer the solution, the recommended procedure is given on page 2, °
' . Stura'ge and Handling

The SEM should bs stored rnd used ata tempsramre. betwesn 5 and 65 °C. 'The solution In Zn unopencd
armpouls shoild ramam stable and homogensons untll at Jeast September 2008, .

The ampoals (or any subsuquant confainer) shoul€ abways be clearly marked s oontammg radimactive
meterizl, Tf the ampoule is trensported it showld be packed, masked, lebeled, and shipped in accordance with
the applicable natonal, international, aud caxier regrlations. The suh:ﬁcn n thc ampouls Is o dange:cus
good (hazﬂdcus material) because of {he radioactivity. . . .

) Preparatmn
This Standerd Reference Material was prepared in the Physics Laborstory, Tonizing Radiation, Division, .
Radioastivify Grang, L.R. Karars, Group Leader. The everall techminal directon &od physical measurements
ieading to cextifeation were provided by LL. Lncas and M.P, Unterwager af the Radivactivity Grcrnp
The smppart aspects involved In the preparation, cortification, 'and issuence of this SRM were caur.dmaicd,
through the Standard Referenca Materials Program by J.W.L. Thomes,

Bert M. Consay, Chief
Im:lzmg Radiation Division

(aithersburg, Maryland ?B&QQ , ] NancyM. T&ahey, Chief
Fome 18595 Btendard Reference Metarisls Progrem -

Ehl-lifs and text revised Octubar 2000

SRW 4927F, pege 1 of 6 #otes and yeferencas sTe onpages § and 6,

.
¢ e tia e ed s
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Recommended Procedurs for Opentng the SRM Ampunle
1) EtheSRM solution i5 o be difuted, It i rechimendsd that the diluting solution have & compositon
eomparable fo that of the SRI solution. .
2)  Wear eye protection, gioves; and protective clothing and work over a tray with ebsorbeznt paperin it
Work in a fome hood, -
3)  Shake the smpoule to wet all of the inside surface of the arpoule, Retmm fhe ampoule to the
4 mprght position.
4y Chedetoat all of e Fquid bas drained ont of the nedk of the amponie, Fnecessaxy, gertly tap the
nedk to speed the process. .
Ey) .Holéingthc awponls upright, score the naviowest part of the nsck with 2 serbe or diamond pencil,
6)  Lightiy*wet the scored tne, 'This xednces fhe crack propegation veloelly and makes for o clesuer
brealt, ' - )
i 7}  Fold the mipbuls upright wifh a paper towel, & wipas, or a suppart ig. Position the soored line awey
. fromyou Using a paper towel orwiper to avaid comtamination, szap off the top of the eraponls by
pressing the nevrowest past of the neck awey from you while pulling the tip of the ampoule towards
you, . ) .
8) . Trensfer the sclufion from the empoule using & pycuomatsr or & pipet with dispenser handie:
. MNEVER PIFETTE BT MOUTEL . . .
{ : .
)  Seal asy npused SRM solution in 2 fame-zedled glass ampoule, ¥ possible, to minimize. the
evaporativn 10ss. P .
Ses also rederence [41%
1
A
SRM 4927F, page 2 of 6 - ’ *Natesanamfmcuu;?agm ad 6.
5
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FRUFERTIES OF SRM 4927F

.
it —_ e ———a—.

* amrm——— e d e - 4

* Certiffied yalues
Solmtion deasity (0.998 0.002) gromL~t at 200 °C [B]*
Redionudide Eyirogen-3 ’
Refercnce fhme 1200 EST, 3 Sepiember 1958
TMzssic activity of ths selntion [of 6347 kBgeg™?
Relative expanded wmeertainty €=2) .| 0.72% [d] []
: Uhncertified valocs )
Fhysical Properties:
Soures description Liguitt i Hame-seeled NIST borosilicats-glass smpoale
Ampoule specifications - | Body outside dismeter {163 £ 0.5) mom
' “Well Thickness {0.60 £ 0.06) mm
. Bazitm content | Legs than 25%
Lead-oxide content +Loss then 0.02%

_ QOther hepvy elsments "‘Trace quantitiss
Bolution mess Approximetely 50 g ) '
Chemical Propertise: .
Sohition ‘composition -~ . Chermical " Conceatzation Mazs Fragtion

. . Formmla {(moleL%), (ag ™)
' "EO ‘55 100
WEHD - 6% 107" Lx 103
Radiclogiea! Properties: )
Radiormelito fmpuities None detected [f]
Hslf fives nsed Fydrogen-3: (4500 8) & fg] °

' Cabibration method and measnring
instroonent(s) '

4nB gas connting of SEM 49278 nsing the NIST lengfh-" -
compensated internal gas proportional somnters and
infezvomparisor of SRMs 4027B/4927F nsing two 45l Heuid-
scintilintion éovmiing systems [b]

SRM 4527F, page 5 of6

. ™otes and reforsmees are ox pages S md 4
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EVALUATION OF THE UNCERTAINTY OF THE MASSIC ACTIVITY [d]*

B TV S

Relative Expanded Uticertainty of the Cratput Quenthy, T, (%)

Toput Quantityx,,- Method Used ‘To Bvaluate z{x), Relative Relative Relative
the goures of wmeerteinty | the stendesd wncertainty ofx | Uncertshity | Sepaitivity | Uncertainty
(A) denotes evalnation by Of Input Pactoz, Of Ontgnt
(and individual statistical mothods _Quantity, Jeptae| Queertity,
uneertainty components (B) denoies evalnation by wlxle, &h) w0,
whaze EPETODLAtE) other methods (%) [ il (7 ¥
1dassic coumt rate of Standaré deviation of the mean | 0.18 0 . 0.18
SRM 49278, comectad for 23 sets of gas counting
for background and medsurements (A)
decay (] - _ .
Gramrmocle Eistimated (B) 0.20 10 020
measrements
Live-time |} Estimated {B) 0.10 1.0 010
Retrapolstion of Estimated (B) 0.20 1.0 0:20
count-rate-versus-Eurrgy .
to Zero erergy .
Hatf Hfe of -8 " Standerd ungertainty’ 0.18 £.009 go0z
of the belf Hife (A) [’ inl | . .
Liquid-scintiliation Stendard devigtion cfthemern | - 0.06 10 0.06
intercomperison of SRM ] for 7 sets of Houic-selntilfation
1| 49277 and SRM 49278- | measursmente(A) ,
 Rafonudidic fmpuritles | Limft of detection (8) [d] 100, 0.0005 0.5
Relative Combined Stndard Uncertzinty of fhe Ouipot: Quantity, #.)6, (%) ]
"Coverage Factor, & . x2
0.72

SRM. 4927F, page 4 of6

#1otes mmd referepces are on prges 3 A A
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NOTES

The Sisvert iz the SE unit for dose equivaient Ssereferencs[1), Ons pSviz equelto 0.1 mrem.
Distanes from Ampoule (cm): 1 3 ° 100 -
Approdmate Dose Rate (uSy/h):  <0.1{Not detectable)

The stated wncartainty it two times fhe standard Nncertainty,

Mipssic acfivity is the preferred name for the quaniity activity divided by the total vaass of the szmyple,
See Teferencs 1],

'The reported valne, y, of moassic activity (activily per wmit mess) o fbe reference'time was not
meastred directly bt was dexived from meassrements and calculations of other qeantities, Ths can
be sxpressed 28 = 0%, « - &) Where fis o mathemationl fimetion dexived from the sssumed
maodel of the measorement process. . . :

The valne, 7, nsed for eadh input quenifly £ has & standsrd umeertnindy, z:(x;), that generates a
corresponding mmeertainty I y, ) = |8y wi), called a component of combined sfardard
wmeartainty af y. . . . : .

The eombined standard wncertainty of y; (), is the positive squgre oot of the snm of the sguares
of the compozents of compbined standard uncertainty, *

“The combined standsrdmertaintyisnﬁiﬁpﬁudbyu coverege factor of & = 2 to obtain T, tae
expanded mncértatnty of y.

Since it can be gsnumed Thet the possible estimated values of the massic activity ave approximately
womally distribated with spproximats standerd deviation k() the usknown value of the maslo
activity i belisved to iie in the intervaly & I with & level of confidenca of approximately 95 percent.
Per firrther information on the expression of unesrtainties, see references [2] and [3].

Ths value of each standard uncertainty corepement, and hence the veine of the expandsd uneertsinty
itself, is & best estimate based npon all avaitable Information, but is only approsimately inown. That

. Is to say, the “mcertainty of the vmcortabaty” is lerge and mot well kuown. This i true.for

Tmeeztainties evalnated by statistical methods {e.z, the Telative standard dovition of the stendard
deviztion of the mean for the mastie responseds approximetely 5094) and for meerteinties evaluated
by othermethods (which conld easlly be over sstimated or nnder estimated by substantia] amowmiz),
The wmknown velue of the expended mneertaindy s believed to lie in the inferval U2 to 2U7 (e, within
& factor of 2 of the ostimated yalus). . ' .

The estimzted Emit of detection for radiomudidic lnpurities is 300 Bo-g ™
The stated uncertrinty i3 the standaxd uncertainty, See reference (5.

Baxtensive ges-couniing measnzements were made an the SR 49278 sotution dozing 1998 and 1599,
The SRM 4927F solution was intercompered with the §RM 4927 solution vsing Bouid-seintillation

counting. .

Relative standard vnobrtainty of fhe fput querkity %,

ERM 4927F, page 5 of 6
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The relative change in the cutput qua.ui:ty y ditlded by the relative change i1 the ingut guantiyx;,
It |gyléw] () = 10, them £.1% change inx results in a 1% change iny. ¥f |8yéx| -(uh) = 005,
then § 1% changs iny reenlts fn 2 0.05% chengs . .

Relative comptnent of combined standard uncerteinty of cu.tput guarttyy, romnded to two significant
fgores or leas, The relative componeat of combined standard uncarteinty of y iy given by 2,()y =
[yi8n] ) = |oy/an| (i) « 1. The momerical valnes of (), |5/2a) - 634), and wiy)h,
all dimensionless quanhm:s, are listed jn columms 4, 4, and §, respectively. Thus, the value in eohmn
3 s equal to the valos fn columm 4 mtﬂtlp]lcd‘by the valne o ¢oluwm 3, The fupwt quantities azs
ind=pendent] ox very neady o, Eéxee the coveriances are zeyo or negligible,

The relative standerd unneri:amtjf of Astis detaunmed'by the relafive standerd ‘meertainty of A (i.e.,
of the half Hfe), ‘The relativs standard mmeariainty of # 35 neghgible

vl «Gulyy = [het]

" The Tt thme is determined by counting the pulses from & gated wystal-controlled oscillator,

The stanclard mmeertainty for eack undstested mpmdty that might raaso.uably be &zpscl:aﬁ to be
present is estinated to be equel to the estimated it of detection for thet impurhy, Le nie)sy =
100%. |y~ () = {(response per By ¢f tmpurity)/(response per Bg of E-3)}-{(Rq of
impurity)/(3q of K33}, Thus uy)fy in the relative chenga fn y i the impurity were prasent with a
massly otivity equal to the estimated lmit of detection,

REFERENCES
Intemahunal Crgaizationfor Standarﬂmtiun(ISO), IS0 Standmrds Hundbogk - Quantities and Units,

1993, Ayeilible from the American Nationsl Stendards Fostitate, 11 West 42nd Street, New Yok,
NY 10036, USA. 1-212-642—4900

¥mtemational Orgiuizaifon for Standardization {(80), Gnide to the Eypresfon of Uncertainy in
Mezsurament, 1993, Available from the Americen National Standards Institate, 11 West dnd Street,
New York, NY 10036, U.S:A. 1-212-642-4900, (Listed mnder 180 miscelansons publications as TS0

Guide to the Bxpression 1993")

B. M. Teylor and G, B, Kuyati; G’uzdzhwﬁrEvaIuang gnd Bxpressing the Unceriabmy af NIST
Meosrement Results, NIST Techmical Note 1257, 1994, Available from the Superintendent of
Docaments, 1.8, Guvarmneuifrmﬁng Office, Washington, DC 20407, U8.A.

Natioaal Clommell on Radiation Protestion and Meeswzements Repurt No. 58, .4 Bmdbook of
Readipeciivity Measuraments Procedures, Second Edition, 1985.- Ayailable from the MNatioral Cougell
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Ber e nt 214
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Standard Reference Maierlal 4927.’?" 7 o
H?’ dfopen-3. Kﬁ@iﬁ’aCﬁﬁWﬁmdgrd PN m..,,ra

aft o <
s Srentiond Referense Matesial (SR Sirdsists of Shdioafie i Hiropen, bs wallis 5Tl 3 distilled

waien- The soltution i contained in & fizme-sealed NIST borostHcate-glass ampoule, Whe SHM i Fended

.ca:!’ié]".‘:_iv ion of b%ggﬁdam&tmg%@mfs and,farthemomtomg of ra.cﬁochemmlprocedums
Rediologicd] Hazard PR R ey s

The SR m&uﬂé cuuiéf:sﬁh&r’émgén-ﬁ vt thtal activity of ‘ﬂgmﬁ'%y 32 MBY "Hydsbpen3 decays
by, be: %pa:hdesm:sston. one of the bety particles escape from the SRM awpoule. During the. decgy
ToCEss 5O phatons are emitted, A t% ‘tmskislded &osa £5ted at sovd dktaicss (45 of Hhe Tefronds
time) are given io note [a]*, ‘:Dm:c is no ﬂatectabls external radiation. The SRM shomld be used oy by

DETSODE Bﬂw%mwmm SRV SRR TR » 4" ) rE .-1 . F

o i ‘--“:‘7 mr%_ﬂ-bﬁsfmﬁ o e oy B R R RO
Bo.eoa e Taw W

Py T

Aw 57 &, O b

The SRM amponls contsing only distilied water. Thereds 10 chemical hazard, ¥ fae empoule s to be opened

l',l

‘togdrgpsfer the selution, ke recommended P;.Qeg_ﬁmﬂs BvERoOnERESZ L L

(N3 & '” o m. \-;.r.

Storage and Hendling

The SRIV should be stired snd used i 5 Finperate Setwosh 5 and 65 °C. The soItt’dim m'En m:cpwsg
ampoule shonld remeic swle and omogensons umil a Icast September 2008, ®

“The ampéule {or auy subsequent container) shonid aiways be clenrly marked 2s oconteifing Tedicective
material, I the aopoule is transported it shonld be padked, marked, lebaled, and ghipped in accordance with
the applicat-le national, intemational, and camier regulations, ’.{'.hs -sbhufion in the zmpoule Is a dangerons
good (harardous material) becanse of rhe radinactivify.

Preparation
This Stupdard Reference Materisl was prepated in the Physics Laboratory, Ionizing Radiation Divisien,
Radioactivity Greup, LR, Karam, Group Leader, The overall techmical divection and physical mezmrements
Teading to certification were provided by LL. Lucas and MP. Unterweger of the Radioactivity Group.
The snpport aspects invalved in the reparation, certification, and isguance of this SRM were coordinated
through the Standard Reference Materials Progrem by TW.L. Thorues,

Bert M., Courszy, Chief

Ionizing Redietion Division
Geithershurg, Marylend 20895 : Neney M. Trabey, Chis?
Jone 1949 Standard Refarence Materizls Program
Halfiife and text revised October 2000 .
SRM 45275, prge 1 of5, _ 2 . "¥Notes and references avs onpeges 5 god 6

o Lrrfifieaf | 1 1p 0teE
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Recommended Procedure for Opening the SRMAmpnulé
¥ the SRM solution is to be dilnted, i mecmmdad fhatr tha dliluting solution kave a cémposition

5
comperable to t.'nat of the SRM sohﬁum
2)  Wear eye protection, gloves, 5 a.ud nroteqh'zs clo,tlmgandwurk over a t:a,ywzth ahsurbentuaperm it
“Work:in & fume Boad.
3) . Shake the empoule-to wet ll of the ingide surface of the a.mpuula Retoon the' ampcule. to the
upright positids. . ¢ - o , .
4)  Chedicthatall of the Tiqhid fias drained it of the ek of fhe alfFonie. Ifnccessa:y, genﬂy:fap'ﬂle'
. xneck to speed the process. -
5)  Holding the ampoule mpright, score thenamowest part_alf_ﬂ:a neckwith 2 sczibe or dismond-pencil..
. e . ' * . . n
6} Iﬁghﬁy wet t'hq_gqorjjﬁ :hne This :e:_ﬁuces the a:ackﬁmpagaﬁon welotiy .anﬂ.m?é'k;s fqr ﬁ"’é[éan'ar
7 Hold ﬂ:eampuulaupnghtmfh 2 paper towel, a-vipar, m:asuppnrt;:g Posttiofrthe smmdlmﬂ away
from you. Using 2 peper towel or wiper-to avojd contamination, snap off the top of the'ampouls by
pressing ihe na::mwestpart of the neck’ awa;r:from yuu while pulimg thetip oi-the ampoule ‘towards
you. ;
. . Lo v
8)  Tremsfer the sofution ‘from the ampoule i:sing.a Drenometer ox & pipet w:t‘h dispenser hendle!
NEVERFIPETIE BY MOUTH.
Soel, any wnused SEM sqluhon m 4 ﬂa.me-sealed glazs smpowle, i possible, to Tinimize tha
evapora.ﬁon loss. L .
Sesulso referepee [4]%, . ) - - " . -.r .
) e e . -!- . Jt
- T
M-S i
¢ Hl PR LR
ot )
s '
L
sm'a.&gzzm, page2ofE ° ' : “*Notes and referances’zid on paged’s and 6

.r"|‘:
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- ... PROPERTIES OF SRM 4927F T,
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| Refrefetime v, i

- | 1200 BST, 3-Septemberttsss

n e

1 i
Y Masiciactivlfy of thé solufion [E].-#

e LA

6347 ¥Byeg® o .
TN TV o

il melative expanded wmeerizinty (=2)
[]

ORI
672% [dile] - . ! et ey e

A} e

il Sontee description

Liguid n flame-sanled NIST ﬁéé&%cat;—giaxs ampoﬂe_‘:-’ﬂ"j—‘-!‘f

T e ey p= ST
Body ontside diampter

Aumnoulz specifications | _

3
{165 0.5) mau ypwendc e 2
‘Wall Tiokaress (U060 ¢.04) mm A

d : P Rarinm content ©v'eleadthan 25% % -
. - - e Lead-gaide content -+t eg than 002%
. ; Othegheavy elemcats .1race guantities

| Sohidon maes

P wgh ok KoL 2
Appbifnately B . A

- g =" Ly

U S——

'R‘EI.'E ‘f‘ o

.- —r— " fapbrn b g 48 i Y.
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H _3 .
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P .. —.  Uncetifiedvahnes L B obeea

_Physicdl Bropestiestn, | - . —- e oy “’”“_Ll 4
- H

TR

& ir

oy,

.Cﬁ . ";"'""]T I—‘_—.----: , — - ) i o ]
o1 R oo smmemnd s e -.. ! ,::n_—“ x it o , .h.
'Sofion Sotposition = Cheiifical T ConcenFaton Meng Frctitm "9
) . Formuls™! (mobL™) ] vqEeg?)
; y=As) 1. s Soveginn |
i SEHO .. | . 6207 .. f . Axit. |
T e e &Y - = TR = e o == e el

I Tr

‘Radlolngical Boperties:

Retfimcidic mpuritics

Nome detocted [f]

Tydrogen3: (4500+58) d [g) -

Cah‘braﬁunmat‘nnti and measaring
fustrrment{s) :

4xB pas counting of SRM 49278 nsiag-the MEST length-
compensated interral ges proportional counters and
intercomparison of SRMs 4927B/M4027F using two-4iB Bquid-
scintiliaHon conniing sysiems 't

SR 4927F, page.5 06

*Notes and refrrences are ou pages 5 and g,
I L
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EVALUATION OF THE UNCERTAINTY OF THEMASSIC ACTIVITY [y
.Input Quantityx,, | Method Used To Evalnaten(z), | Relafive Relative Relative
Fre source of ‘mcertzinyy I “the standexd wcertatty ofx Thauefidinty Sensitivity | Uncertairty*
. (4) denotes evalpation by 'Of Tnput |} |, Factor,+ '] Of Ontput
(end individual ) statistical meﬂuds%y ‘Quentity, | |3 vtk [w Quastity,,
uneartainty componenté (B)-denotes svalnation 23k, G w{i,”
4 _where approprizte) +vyther methods (%) @ 1] 5 (%) K
Massic court rate of Stsndard deviation ofthe miean D18 « 0. .0 o
SREL {4278, corrected ™ | for 25 sefs of gas cobuting - o -
forbackgromnd and = _[ measurements (A) T S i
decay [h] . i A
Graw-mole Estimated (B) 6.20 0 0.20
measmem.ms :

1 Live-fims [pj Estipated (8) " 010 10 gin
Bxtropolation of .. | sfwated (8) | . 030 "9 020"
coupi-ae-verses-energy - i - '
fp ZeTD LTBTEY *1.

e of B3 - | Stendard uncertainty ‘ 018 0009 | 0002

. .5, |-ofdhe half Be (&) - | n]

Lignid-ecintiflation Sthndard deviation of the TEEn | 006 LE] 0.06
infereomparison of SR¥ | far 7 sets of thﬁd—smtmmgg . '

49277 gud SRM~92TE |- msesuroments (i\) - )
Rediomaidifmporites it of detecion @) [} 100. 00005 | © 005

e -

RelatveCombmedStandard’tfmertamty of the Outpthuaur:rly =V, (@) 035"

4 CovcrageFanwr k - x2
RelatvcExpmded‘D‘nnmtyufthe Dutppt Quantliy Ty, (%) 072 . )
N .'g;f,..-.; * . SN

; ‘ .
. ':TJ'.. .
SBJ\'E.EZ'?F:‘;naga-# of§ . *Notez and referencey are ox pagesS end 6,
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[  The'Sisvsrtis the ST unit iy dose SdiBvalent, §§e STeTancE [11 e plv 35 eqin}vto 0 shiem,

“Distaace from Ampoule (o) LA ] '1DD
Approximete Rose Re.teh(psvm)é 1 SOEDoOE dsteqtabis,) .
v 1
Jand ey P R ar R
m stapei] vngertainty $5iwo thiids fs Hghierd moe e P _5‘\
i w ,Massic ucﬁvity:s,the pzefa:retipams iy ﬂ:e m;gn&@mctmﬁy cﬁwdacl by ﬂié' -to‘mﬁ::lass of Eis semple;
Sse refarencs [1] b e s ome e e
. T . . A -

. . ﬁempmtedvahq,y,ofmasmacmq.( gr it masg) at th xgr:g_e:enceﬁme ot
Teasured Bitechy but was dmedﬁ:ommeasurmer‘%%@ ‘gal‘:ﬁl* GHOTS Of SEer _‘éﬁl“‘ﬁ’ﬁgﬁ.ﬁ
be sxpressed 283 = i3 5,), Where £ 6 metheAates fmchon déridd ot fhe Ssvmued

mode] of the measurement process. . 13 .
Thc e Salue,zn, w35d for each mpr.tt naniiiy £ has.ahs;andnra ameeriaingy, w{y), that geperates 2
coresperiin ummmmy,m@)—;% {xgﬁmau‘éﬁé‘ﬁ‘feﬁrufcémﬁ‘ gaxdl
-, MEM ’lf-g, Ll L I U u.' oo T .TE‘ - Zn A wind i '_;
—_ M 2 el !J"
o me.cmbinea tan% gjﬁumt_g_-i‘ty of’ y uig'_jl;s the pos:&va sgﬂa:reroot of?ﬁ"é“sﬁm cifth:: > Squaves
f«ihsﬂl’m" fcombm r:ﬁ.,. .’3, iyt « ok, _,_-_‘e"i .
The combined standard uncertainty ?ﬁuﬁpﬁcd b & ‘coverage' fictor of % = 2 to'obfein U, the
expauded mmcertataty of y. ’

Since it can be exsumed that the poﬁnﬁgﬁnitm values uf ths-maumc activity are approzimately
o ally fbrfed with gppmmate stan dswaﬁon ﬂ;a unlzgm valne of the massfs
ieveildd He in ﬁa:_;rtcmly:&—m g Towst of vonnfets o Y g bprmard&.‘q‘

For further information on the expregeion of moarta:lnttes, sﬁiwfo:‘aneas 2 and [3]
. The £ Sach standad} uncsrmym‘xy vafué"ﬁ"hﬁe expalif¢l impartaiity
= T%ﬂf,_m H SRR By wz;ilzablzaJ:J'Jiél’%FJE Bl fs onty apgmmaté[y‘lmbm That

bt

2'best eafiroatS BRI yp i
10 say,tha“ﬂmcertamtyoffb.e‘mmmy" “ie’ér"a"f%iﬂmtwallk:gm' This s fue for

nucertainties evaloated by statistical msthods (e.g. the :elaﬁve'stanéé:ct deviztin of tHEFtndard
dewahcm-af fhe mean for theamassio zesponse &, 509%) and for imcertainties svalmated,
by ofnermcthuﬂs‘(’ cg;gc.i Easily bE over estimateftr nnder eetithated by substantial monnis)

The rrkiown vakis afme‘axpandeduaé%:y "'Eaﬁsvedto_ﬁem them?rmIU/Zto 2 (i, within
amctor of 2 of fhe egtimated vilus).

[ The estimated fimit of detecﬁm for mﬁmﬁdm pitities &5 300°Bg-g,
e Tho statid Sndertatnty is the standard sncerteinty. See Ie‘fereﬁse 153-

[h] Hreative, i cmmﬁ measufemmtswcrg‘madwn e BRI 40278 solution cirfing’1998 ‘At 1099,
The SRM 4927F solufion was fiteicomperes with the SRM 49278 sohation msing liquit-scintillation

counting, .
Il Relative standard tmeartainty of the npnt quactity %

. 0
i

o,

SRMEADZIT, page 5 uf 6
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The relatm change in the output que_uttyy amded by the relative chemge in the inmat quant:ty.x, .

¥ [gp/dy]-(4) = 10, then a 1% change inx; temiis in & 1% chengeiny, X ]ay/a;,; (i), = 003,

fhen & 1% change in x; 'resulis in aUUS% chengs in y.
1l

Relative component of combined stendard vacertsinty of oytpmt qu.ﬂ.nﬂt}y,munﬁedto twa sign!ﬁcant

Sgures or I=5. The relative component of combined standard nncertainty of y s given by

| vl wizy = Iayfaz,[ {ely) » u'{:a:,)b:,. The megerical values of ), [ayfax,] (i), a.m:flj ug(v)é!,-

dimensionless quantities, are listed in eoluyms 3, 4, and 5, reslscctmly w5, the vales in colirmn
5 15 equal to the valne in cojrmn 4 mcrlb.plibd byﬂ:e.vzlae in column 3. The mput qumhues are
independent, or very neatly so, Hence the tovariances ate zero or negligible, * *

’I:I:le Telative staiidatit wnisriginty of h-¢s determintd by 'tha relative s&andaxdmbsrtamiynf ) (Le,
uftheha]fl:te_) "Iﬁaexelatvesmda:duucm'tamtynft:snegixgible. .

|epia] Gal) = |h=]
'_{'he Fva time 35 demm%’edby wzm!mgtue p:ﬂses frofid gafed crystal-com:oﬂbé osci!]a;tor.

The standzrd nncertainty fur each wnistected impurity that might reesqnably be™ cxpec‘tea ta be

(Dresent is estimated o be c?a.lto the eshma’aed]mut of detachun for that fmprcdty, 1e, 2k =

“100%. ]ajzjale (o) = DHSe PEr B:_( of :mpunly'_')‘i’(respmsa per Bq «of H3)}-{(Bg of

nnpunty)l(Bq of B33} Thuas () is the relative chénge ia y If the fmpmity were prosent with 2
massic agtivity equel to fhe estimated limit of detoction. -

REFERENCES,

Wit ‘.- wr ¢ 3

Interna.hcnalO;zanimﬂonfp:‘Stgndudizanon[ISO),.&?O.S?andards'Hmdbabk Quantf.‘iesmd Tnits,
1953, "Availablé from the Ameritan Niﬂdnal ‘Standards Tnstifuts, 11 West 43nd Street, New York,
NYmoss USA 1212624000, - o .. )

jomal Drgamzatmn for Standg,td:zaﬁon (ISO), Guide to the Expression-of U'z:certazngf n

. Meusgement, 1995, Availablefrom the American N Nations] StandardsTostimte, 11 ?Vestll-zn.d Sizest,’
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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 dafa is acquired, new historical limits are set as follows:
Control limits for reagent blanks are established from 30 individual historical data points (10 bafches). Limits are +/- 3 standard deviations
from 30 individual historical data points. Individual reagent blanks and the average of reagent blanks from each batch are in control if the
Count Rate (CPM) is within the established contrel limits.

CURRENTLY UNDER INTERIM LIMITS!

Updated 10/28/09 mh Individual Reagent Blanks Average of Reagent Blanks
Count | Count
COUNT Duration| Rate
DATE # Sample ID {m) (CPM) | Total Cis.] Mean LCL ucL Pass 7 LCL ucL Pass ?
10/27/2009] 1 3H090422-3CB1 180 7.16 1288.8 3.49 8.24 PASS
10/27/2009f 2 JH090422-3CB2 180 7.38 1328.4 . 3.49 8.24 PASS
10/28/2009| 3 3H080422-3CB3 180 7.07 1272.6 7.20 3.49 8.24 PASS 349 8.24 PASS

RAINST\LSCILSS000\CE'S_BKGD_WIN2_CKS\RB_H3_Swipes_QCurve.xls
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(44}

H-3 Swipes "Window 2" Control Limits (LS 6000)

The background count rate is determinad from the average of the reagent bianks for the batch.

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

Updated 10/28/08 mh

COUNT Count Average count Count Batch Average Lower Upper
DATE # Sample ID  |Duration (min.)] Duration (min.)| Rate (CPM) | Reagent Blank | Confrol Limit | Control Limit
10/27/2009 1 3H030422-3CB1 180 20.98
10/27/2009 2 3H090422-3CB2 180 28.89
10/28/2009 3 3H090422-3CB3 180 180 30.01 2963 28.41

30.84

RAINSTILSCALSB000\CB'S_BKGD_WIN2_CKS\RB_H3_Swipes_QCurve.xls




I

I— ..

DAILY INSTRUMENT PERFORMANCE CHECKS - LS6000 (LL OFF, LUMEX OFF)

Daily IPCs consist of the following standards;

Efficiency Check -
Beckman Tritium Standard Beckman C-14 Standard
Lot HNZ(202 Lot CNZ3112
101900.00 dpm 98500.0 dpm
2/17/2005 REF 2/17/2005 REF
2/17/2010 EXP 2/172010 EXP
INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/08/09. mbe
Historical Control Limits as of 06/12/09 MH
Decay Carrected Tritiom Carbon-14
UCL 70748.54 8043921
Mean Value 67379.56 76608.77
LCL 64010.58 72778.33
Decay Corrected
Obs Date -3 CPM H-CPM PASS? C-14 CPM PASS?
122 10/26/2009 51452,50 67035.95 OK 76690.2 OK
123 10/27/2009 5135220 66915.61 OK 76616.2 OK.
124 10/28/2009 51270.40 66819.35 OK 76543.7 QK

RAINSTALSCALSB000\DAILY QC\LSQAB6000 (DAY QC:LL OFF, LUMEX OFF)
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DAILY CHECK LL ON *T¢ SOURCE- LS6000

Te standard SPIKE

836.3020.70 KNOWN ACTIVITY
7/25/2008 REF 58000.38 dpm/g
7/25/2009 EXP 58000.38 dpm
INSTRUMENT RE-GALIBRATED FOR ALL TESTS STARTING 04/08/09. mbc
Historical Control Limits 6/12/2009
blank Blank Quench # spike
UCL 21.36 52.5 11454.01
Mean Value 17.11 50.0 10187.61
LCL 12.85 47.5 8921.21
[Obs#] Pate | BlankC.R. [ Pass? |Quench#| Pass | Spiked C.R.| Pass? |
122 10/26/2009 16.9 OK 49 OK 10005 OK
123 10/27/2009 18.9 OK 48.4 OK 10078 oK
124  10/28/2009 16.2 OK 50.2 oK 10045.7 OK

RAINSTALSC\LS6000\DAILY QC\LSQAB000 (Tc-99 Day QC: LL ON, LUMEX OFF)



Liquid Scintillation Counter
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DAILY INSTRUMENT PERFORMANCE CHECKS - 1.86000 (LL: OFF, LUMEX OFF)

Daily IPCs consist of the following standards;

Efficiency Check -
Beckman Tritium Standard Beckman C-14 Standard
Lot HNZ0202 Lot CNZ3112
101906G.00 dpm 985000 dpm
2/17/2005 REF 211712005 REF
2/17/2010 EXP 2/17/2010 EXP
INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/08/09. mbe-~ ~~ ™
Historical Controf Limits as of 06/12/69 Mi1
Decay Corrected Tritium Carbon-14
UCL 70748.54 80439.21
Mean Value 67379.56 76608.77
LCL 64010.58 72778.33
Decay Corrected
Obs Date H-3 CPM H-CPM PASS? C-14 CPM ~ PASS?
144  11/26/2009 51210.50 67041.06 0K 767339 QK
145 11/29/2009 51005.30 66803.39 OK 76446.6 OK
146 12/1/2009 51205.20 67085.94 OK 76478.7 OK
147 12/2/2009 5114430 67016.51 0K 76475.6 oK

RAINSTALSCALSB000\DAILY QC\LSQAB000 (DAY QC:LL OFF, LUMEX OFF)
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DAILY CHECK LL ON **T¢ SOURCE- LS6000

*Te standard SPIKE
836.3020.70 KNOWN ACTIVITY
712512008  REF 58000.38 dpmig
7125120089 EXP 58000.38 dpm
INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/08/09. mbc
Historical Control Limits 6/12/2008
blank Blank Quench # spike
ucL 2136 52.5 11454.01
Mean Value  17.11 50.0 10187.61
LCL 12.85 47.5 8921.21
[Obs#| Date | BlankC.R. | Pass? [Quench#] Pass | Spiked C.R.! Pass? |
144  11/26/2008 14.6 OK 50.3 OK 10189.8 OK
145  11/28/2009 18.2 OK &1 OK 10512 OK
146 12/1/2009 19.2 OK 51.2 OK 10647.8 OK
147  12/2/2009 18,7 OK 51.2 OK 10554.1 OK

RANSTALSCALSB000\DAILY QC\LSQAB000 (Tc-99 Day QC: LL ON, LUMEX OFF)



