ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division

December 15, 2009

Mr. Mike Barsa

Cabrera Services, Inc.

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

Re: ALS Workorder: 09-11-225
Project Name: Forest Glen Rad Scoping Survey
Project Number: 08-3800.04

Dear Mr. Barsa;

Twenty wipe samples were received from Cabrera Services, Inc. on November 23, 2008. The samples were
scheduled for the following analysis:

Tritium pages 1-118
The results for this analysis are contained in the enclosed reports.
Thank you for your confidence in ALS Laboratory Group. Should you have any questions, please call.

Sincerely,

AYLS Laboratory Group
Lance Steere
Senior Project Manager

LRS/eh
Enclosure (s): Report

ALS USA, Corp
Pari of the ALS Laboaratory Group
225 Commerce Drive Ft. Collins, Colorado 80524
Phoene (970) 490-1511 Fax (970) 490-1522 www.alsenvirc.com
A Campbell Brothers Limited Company




ALS Laboratory Group -- FC

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0911225
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
SU01-01 0911225-1 WIPE 17-Nov-09 9:00
SU01-01-DUP 0911225-2 WIPE 17-Nov-09 9:05
Su01-02 0911225-3 WIPE 17-Nov-09 9:10
SU01-03 0911225-4 WIPE 17-Nov-08 8:15
SU01-04 0911225-5 WIPE 17-Nov-08 9:20
SU01-05 09112255 WIPE 17-Nov-08 9:25
SU01-06 0911225-7 WIPE 17-Nov-09 9:30
SU01-06-DUP 0911225-8 WIPE 17-Nov-09 9:35
SU01-07 0911225-9 WIPE 17-Nov-09 9:40
SU01-08 0911225-10 WIPE 17-Nov-08 9.45
SU01-09 0911225-11 WIPE 17-Nov-09 9:50
SU01-10 0911225-12 WIPE 17-Nov-09 9:55
SU01-11 0911225-13 WIPE 17-Nov-09 10:00
SU01-12 091122514 WIPE 17-Nov-09 10:05
SU01-12-DUP 091122515 WIPE 17-Nov-09 10:10
SU01-13 0911225-16 WIPE 17-Nov-09 10:15
SU01-14 0911225-17 WIPE 17-Nov-09 10:20
SU01-15 0911225-18 WIPE 17-Nov-09 10:25
SU01-18 0911225-19 WIFPE 17-Nov-09 10:30
SU01-17 0911225-20 WIPE 17-Nov-09 10:35

Page 1 of 1 ALS Laboratory Group -- FC

LIMS Version: 8.314A Date Printed: Tuesday, November 24, 2009
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ALS Laboratory Group

225'Commerce Drive Fort Collins, CO 80524
B800-443-1511 or (970} 490-1511 (970) 490-1522 Fax

Accession Number (LAB ID)
Date _11/20/09

Chain-of-Custody

D41l 235

Page_d? "

Project Name / No.:

Forest Glen Rad Scoping Survey

Sampler(s):

KK, AC, MB, AW

(clelo ene) Turnaroun@r Rusihr{Btie- ’GEE’EQ Return to Client

Report To: Michae! Barsa
Phone: 410-332-8177
Fax: 410-332-8183
Company: Cabrera Services
103 E. Mount Royal Ave, Suite 2B
Address: o '
Baltimore, MD 21202
S
o
) (=]
circle mathod or speclfy under comments m
s
5
n £
= Q
Sample ID Date | Time* £ i
© —
i &
8 par
[m] » o 2]
] X 5 2
O b= «
AEAF: 2
SU01-09 1117/09 | 9:50 1 X
sU01-10 1117/09 | 955 | 1 X
SU01-11 11/17/09 | 10:00 | 1 X
SU01-12 11/17/09 | 10:05 1 X
SU01-12-DUP 11/17/09 | 10:10 1 X
SU01-13 11/17/09 | 10:15 1 X
SuUQ1-14 1117109 | 10:20 1 X
SU01-15 1117108 | 10:25 1 X
JsU01-16 11/17/09 | 10:30 1 X
SU01-17 11/17/08 | 10:35 IS 1 X
Comments: Relinquished By: (1) |Relinquished By: {2}
08-3800.04, Task 2 Total number of containers: 10 Signature W%"?fz/— Signature
WRAMC Forest Glen Annex Radiological Survey IPrinted Name M thael Bars Printed Name
SM=Smear Date _ W[ 20 Time (HO& Date Time
Company CQFOFU":\ Company
Received By: () Mﬂ Recelved By: 2
Signaturk S 0/ =) |Signature
Printed Name ¢ ; ot Pri
i rinted Name
Date [1/ ﬁzz@ 3 Time %i E Date Time
Form 202rd.xls (1/3/01) Company H‘ LS Company

* Time Zone e one) ! T MDT PDT

** [ndicate specific analytes under comments.

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



CONDITION OF SAMPLE UPON RECEIPT FORM

Client: C ;P(P; ‘(Lm Workorder No: m | ) Q.Q,S_’

Project Manager: L’&g

ALS Laboratory Group - Fort Colling

Initials: | AC  Date: || 23 207

1. Does this project require any special handling in addition to standard Paragon procedures? YES @;)
2. Are custody seals on shipping containers intact? NONE QQZ—S) NO
1. Are Custody seals on sample confainers intact? @ YES NO
4. Is there a COC (Chain-of-Custody) present or other representative documents? (Yiis ) NO
5. Are the COC and bottle labels complete and legible? 6%@\ NO
6. Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. NO

of containers, malrix, requested analyses, etc.)

. N ]
7. Were airbills / shipping documents present and/or removable? DROP OFF| @S} NO
8. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) @@ YES NO
9. Are all aqueous non-preserved samples pH 4-97 Q| YES NO
10. Is there sufficient sample for the requested anajyses? . C@ NO
1. Weie all samples placed in the proper containers for the requested anatyses? @Ey NO
12. Are all samples within holding times for the requested analyses? Cﬁ@ - NO
13. Were all sample containers received intact? (not broken or leaking, ete.) YES NO
14. Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon)
. N/ YES NO

headspace free? Size of bubble: < green pea > green pea
1 Do perchlorate LCMS-MS samples have headspace? (at least 1/3 of container required) YES NO
I5. Were samples checked for and free from the presence of residnal chiorine?

(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? YES @
18. Were cooler temperatures measured at 0.1-6.0°C? IR gun used*: @ #4 I ORNAS, YES 61 O)

~
Cooler # I
Temperature ("C): %‘?‘ e)t/\-} ( | Q L ")
No. of custody seals on cooler: 3.,

poT

Survey/! External pR/hy reading: l(ﬁ

Acceplance

Information Background pR/hr reading: N

Were external pR/ir readings < two times background and within DOT acceptance criteriaf YEé / NO / NA {If no, see Form 008.}

Additional Information;

S—

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

* Svmpln i e Yot aolel tnhiuce

If

Project Manager Signature / Date:

applicable, was the client contacted? YES/ NO /NA Contacj /

Date/Time:

A s o

*IR Gua #2: Oakton, SN 29922500201 -0066 *IR Gun #4: Qakton, SN 2372220101-4002

Form 201r22.x1s (671/08)

Page 1 ofL



From: Origin ID: ODMA (410) 332-8177
Mike Barsa

Fed=x.

Ship Date: 20N0V09
AciWgt 10.0LB

Page 1 of 1

0N 258"

CABRERA SERVICES Baress | CAD: 4239785INET9090
103 E. Mount Royal Ave Account#: §
Ste 2B Delivery Address Bar Code
I
SHIPTO:  (800) 443-1511 BILL SENDER Ref#  05-3600.04.T2 :
Lance Steere Ego;ce # ,
Paragon Analytics Dept # ]
225 Commerce Dr. /
Fort Collins, CO 80524

‘ 10f2 MON - 23NOV A2

R ksl oo 793037512435 STANDARD OVERNIGHT
. Q X ‘{ . q'; #4# MASTER ##
' ‘ 80524 -

. i

el e

CO-Us
DEN

XH FTCA

After printing this label:

1. Use the 'Print' button on this page to print your label to your laser or |nI<Jet printer.

2. Fold the printed page along the horizontal line.

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

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

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

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



ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division
Fort Collins, Colorado

Tritium
Case Narrative

Cabrera Services Inc.
Forest Glen Rad Scoping Survey — 08-3800.04
Work Order Number: 0911225

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

2. These samples were prepared according to procedure SOP700R10.

3. The samples were analyzed for the presence of tritium according to procedure SOF704R8. The
analyses were completed on 12/01/09,

4. Upon analysis of samples 0911228-8, -14, and -18, it was noted that the quench factor (H#)
was ouiside of the current usable calibration range. Thus, an approximate volume of 10 ulL
of nitro-methane was added to the samples and associated QC to bring them into the usable
calibration range.

5. The analysis results for these samples are reporied on an 'as received’ basis in units of
pCi/sample.

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

7. The magnitude of the negative activity for sample 0911225-16 is greater than the 2 sigma TPU at
2.3 sigma. The analyst's review of the data does not indicate a problem with the instrument data
or the subsequent reporting systems. It is believed that the data guality is unaffected and the
results are submitted without qualification. Under typical conditions, where background level
sample data is normally distributed and analyzed by paired observations, this event is likely to
oceur at least 2.5% of the time.

8. "Window 2" count rates were observed below the lower threshold, determined from calibration on
11/28/2009 for samples 0911225-10, -13, and -15. 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.



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

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

(e [ -0
Emily Knodel Date
Radiochemistry Primary Data Reviewer

%% A n-10-09

Radiochemistry FinalData Reviewer Date




Section 1

CHAIN OF CUSTODY



ALS _Laboratory Group -- FC

Sample Number(s) Croés-Reference Table

Paragon OrderNum: 0911225
Client Name: Cabrera Services Inc.
Client Project Name: Forest Glen Rad Scoping Survey
Client Project Number: 08-3800.04
Client PO Number:

Client Sampie Lab Sample | COC Number | Matrix Date Time

Number Number Collected | Collected
SU01-01 0911225-1 WIPE 17-Nov-09 8:00
SU01-01-DUP 0911225-2 WIPE 17-Nov-09 9:05
SU01-02 0911225-3 WIPE 17-Nov-09 8:10
SU01-03 09112254 WIPE 17-Nov-09 9:15
SUD1-04 0911225-5 WIPE 17-Nov-09 2:20
SU01-05 0911225-6 WIPE 17-Nov-09 9:25
SU01-06 0911225-7 WIPE 17-Nov-09 8:30
SU01-06-DUP 0911225-8 WIPE 17-Nov-09 9:35
SU01-07 0911225-0 WIPE 17-Nov-09 9:40
SU01-08 0911225-10 WIPE 17-Nov-09 9:45
Su01-09 0911225-11 WIPE 17-Nov-09 9:50
SuU01-10 0911225-12 WIPE 17-Nov-09 9:55
SU01-11 091122513 WIPE 17-Nov-09 10:00
SU01-12 0911225-14 WIPE 17-Nov-09 10:05
SUQ1-12-DUP 0911225-15 WIPE 17-Nov-09 10:10
SU01-13 0911225-16 WIPE 17-Nov-09 10:15
3U01-14 0911225-17 WIPE 17-Nov-09 10:20
SU01-15 0911225-18 WIPE 17-Nov-09 10:25
3U01-16 0911225-19 WIPE 17-Nov-09 10:30
SUG1-17 0911225-20 WIPE 17-Nov-09 10:35

Page i of 1 ALS Laboratory Group -- FC Date Printed: Thursday, December 10, 2009
LIMS Version: §.318A
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ALS Lahoratory Group

225 Commerce Drive Fort Collins, CO 80524
800-443-1511 or (970) AS0-1511 (970] 490-1522 Fax

Accession Number

Chain-of-Custody o

{LAB D)

Al 325

e 11/20/09

Page o?

11

Projoct Name / No.: Forest Glen Rad Scoping Survey Sampler(s): _ KK, AC. MB. AW {cirela ons) Tumaroun@r Rush-{Brre- )w 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
L .
Addres Battirare, MD 21202
<
P
circle methed or spacify under commanis 1%
8
=
" E
Q
Sample ID Date | Time* £ @
[} -
E g
S g
- o
° =
d o
Z L
SU01-09 11/17/08 | 9:50 1 X
SU01-10 11/17/09 | 9:55 1 X
SUO1-11 11117/09 | 10:00 [((3% 1 X
SU01-12 11/17/09 | 10:05 {34 1 X
i
SUD1-12-DUP 1117/09 | 10:10 [55) 1 X
SUD1-13 11708 | 10:15 (110, 1 X
SUO1-14 11117009 | 10:20 |(F%) 1 X
SU01-15 11/17/08 | 10:25 |(&) 1 X
SU01-16 11/17/09 | 10:30 {1% 1 X
sSU0-17 11/17/09 | 10:35 @/ 1 X
Cominents: Relinguishad By: ] (1) |Relinquished By: (2}
1068-3800.04, Task 2 Tolal number of containers: 10 Signature W/ﬂw Signature
WRAMC Farast Glen Annex Radiolegical Survey Printed Name _M.chazl B‘\fj‘\. Printed Name
SM=Smoaar pate 1] 20 Time [HCS IDate Time
Gompany Cealpter Company
Recaived By » ; <" ) 1) [Received By: 2
Signaturg S At C" l-*—/‘d%‘u; Signalure
Printed Name]M_ﬁ_@i’J_'Ft Printed Name
Date | 1]?,3 &9 Time _XitS Date Time
Form 202r4.xis (1/3/01) Company fq’ LCJ Company

* 'ﬁ\me Zane (circla one) © T MDT PDT

** Indicate specific analytes under comments.

Distribution: white / yallow (Faragon); pink retalned by coriginator.



ALS Laboratory Group - Fort Collins

CONDITION OF SAMPLE UPON RECEIPT FORM

Client: J;% M\Q‘ Warkorder No: m i j_rz\ &gw
Project Manager: ],)&Q Initials: _| & Date: | { "%2 f[)ﬁ

1. Deoes this project reguire any special handling in addition to standard Paragon pracedures? YES | @D
1 Are custody seals on shipping containers intact? NONE ':’ES? NO
3 Are Custody seals on sample containers intact? @ YES NO
4. Is there a COC (Chain-of-Custedy) present or other representative documents? (‘{_Eg) NO
5. Are the COC and bottie labels complete and legible? (Ys}| NoO
6. Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. YEé } NO

of containers, matrix, requested anatyses, elc.) d

— ~

LWare airbills / shipping documents present and/or removable? DROY OFF @S) NO
5. Are all aqueous samples requiring preservation preserved correctly? (excluding volaiiles) at]  YES NO
y. Areall aqueou§ non-preserved samples pH 4-97 ' T %YES—““{\JB
1t. Is there sufficient sample for the requested analyses? 6@ NO
11. Were all samples placed in the proper containers for the requested analyses? @y NO
2. Are all samples within holding times for the requested analyses? @ | NO
1. Were all sample containers received intact? (not broken or leaking, etc.) J YES) NO
14, Are all samples requiring ne headspace (VOC, GRQ, RSK/MEE, Rx CN/S, radon)

headspace free? Size of bubble: < green psa > green pea

5 Do perchlorate LCMS-MS samples have headspace? (at least 1/3 of container required)

/’q -~
(us/| YES | WNO
N/A

""l YES | NO

1

16. Were samples checked for and free from the presence of residual chlorine?

(Applicable when PM has indicated samples are from a chiorinated water source; note if fishd preservation @f/f;‘j YES NO
with sodium thiosulfate was not observed.)
t7. Were the samples shipped on ice? YES @
5. Were cooler temperatures measured at 0.1-6.0°C? IR gun used*: L #2 #4 l (]){r?& YES CI"I @
Cooler #: l —

Temperature ("C): !AWLE/\@V& ( ] g-‘ L{j

No. of custody seals on cooler: 3_

oot \
Survay! External uR/hr reading: ]g v
Acceplance ;
[niormatan Background pR/iv reading: b

Were external pi/hr readings = two times backeround and within DOT acceptance critcrix\ﬂ’l?s {INO A NA  (IM'nn, see Form 008}
e

Additiopal Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE,. EXCEPT #1 AND #1o

* SamBPUen vt e Y00t aole inwhuge.

If applicable, was the client coptacted? YES /NO /NA  Contagls / Date/Time:
7] o
1

Project Manager Signature / Date:

*IR Gun #2: Qakvon, SN 29922500201-0066 *IR Gun #4: Oakton, SN 2372220101-0002

Form 209r22.xis (6/1/08) b s of ]
age 1 0



From:  Origin [D: ODMA  (410) 332-8177
Mike Barsa
CABRERA SERVICES
103 E. Mount Royal Ave
Ste 2B
Baltimore, MD 21202

FedEsz.

Experess

L0 IR e

Ship Date: 20NOV09
ActWat: 10.0LB

CAD: 4239785NET 9000
Accounts § FHre

Page 1 of 1

OANLas"

SHIPTO:  (800) 443-1514
Lance Steere

Paragon Analytics
225 Commerce Dr.

Fort Collins, CO 80524

BILL SENDER

Delivery Address Bar Code

WA

| KIRENINNARTEREL] 31 BUINN LR

M

b/

L PR '

Ref#  08-3800.04-T2
Invoice # 7
PO# /
Dept # W
ot
1002 MON - 23NOV A2
oo 793037512435  STANDARD OVERNIGHT
## MASTER ##
80524 )
co-Us s
XH FTCA S

I

|

After printing this [abel:

1. Use the 'Print' button on this page to print your label to your l2ser or :nkget printer.

2. Fold the prlnted page along the horizontal line.
3. Place label in shipping pouch and affix it io your shipment so that the barcode portion of the label can be read and scanned.

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

Use of this system constitutes your agreement to the service conditions in the current FedEx Service Guide, available on fedex.com.FedEx wilt not be
responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-delivery,misdelivery,or misinformation, untess
you declare a higher valug, pay an additional charge, document your actual loss and file a timely claim.Limitations found in the current FedEx Service
Guide apply. Your right to recover from FedEx for any loss, including intrinsic valueof the package, loss of sales, income interest, profit, attorney’s fees,
costs, and other forms of damage whether direct, incidental consequential, or special is limited to the greater of $100 or the authorized declared value,
Recovery cannot exceed actual documented loss.Maximum for items of extracrdinary value is $500, e.9. jewelry, precious metals, negotiable
instruments and ather items fisted in our ServiceGuide. Written claims must be filed within strict ffme fimits, see current FedEx Service Guide.

httrre-/larww fedex com/chinnimeo/html/en/PrintTFrame htm 11/20/2009



Section 2 9

SAMPLE RESULTS SUMMARY




Ciient 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 Otd

er: 0911225

Reported on: Thursday, December 10, 2008

Page: 10f 3

" . 1:27:23
Client Project Number: 08-3800.04 PM
Lab Client Sample ID Sample Nuclide Result+/- 2 s TPU | MDC Units Matrix Prep Batch Date Flags
Sample ID Type Analyzed

09112251 SU01-01 Sample H-3 -11+-26 4.5 pCi/fsample WIPE 3H091124-4 11/28/2009 u
0911225-2 SU01-01-DUP Sample H-3 2.0+-26 46 pCifsample WIPE 3H091124-4 11/28/2009 U
0911225.3 sUe1-02 Sample H-3 0.4 +-26 45 pCifsample WIPE 3H091124-4 11/28/2009 U
0911225-4 5U01-03 Sample H-3 0.3+-27 46 pGifsample WIPE 3H091124-4 11/28/2009 §)
0911225-5 SU01-04 Bample H-3 1.4 4-286 4.6 pCifsample WIPE 3HD91124-4 11/2812009 u
0911225-6 SUD1-05 Sample H-3 -18+/-286 45 pCifsample WIPE 3HD91124-4 11/28/2008 u
0911225-7 SU01-06 Sampie H-3 1.9+-25 4.4 pCifsample WIPE 3HO091124-4 11/28/2009 U
0011225-8 SuU01-06-DUP Sample H-3 0.2+-29 4.9 pCifsample WIPE 3HD91124-4 121172009 u
0911225-9 SUn-G7 Sample H-3 -1.4 +/-27 4.7 pCifsample WIFE 3H081124-4 11/28/2009 U

Comments:

Data Package ID: H30971225-1

QuallftersiFlags: Abbreviations;

U -Resultis less than the sample specific MDC. TRU - Total Propagated Uncerainty

LT - Resut is less than Requested MDC, greater than sample specific MDC. MDG - Minimum Detectable Cencentration

¥1 - Ghemical Yieid is in control at 100-110%, Quantitative Yietd Is assumed.

¥2 - Chemfeal Yield outside default limits. EDL - Below Detection Limit

M - The requested MDC was not met.

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

Date Printed: Thursday, December 10, 2009 ALS Laboratory Group ~- FC Page 1 of 3

-
(=1

LIMS Versior: §.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 Laboratery Group --FC

PAl Work Order: 0911225

Reported on: Thursday, December 10, 2009

Page: 2 of 3

. . 1:27:23 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

0911225-10 Sun-cs Sample H-3 0.7 +-28 48 pCifsample WIPE 3H091124-4 11/28/2009 U
0911225-11 SU01-09 Sample H-3 03+-27 48 pCifsample WIPE 3H091124-4 11/26/2009 u
0911225-12 SU01-10 Sample H-3 -1.6+-2.7 4.8 pCifsample WIPE 3H091124-4 11/28/2009 u
0911225-13 SUa1-11 Sample H-3 -1.5+/~2.6 45 pCifsample WIPE 3H091124-4 11/2B8{2009 u
0911225-14 SUa1-12 Sample H-3 0.1+/-28 47 pCifsample WIPE 3H091124-4 12172009 u
0911225-15 Sua1-12-DUP Sample H-3 -1,3+/-2.6 45 pCifsample WIRE 3H091124-4 11/28/2009 u
0911225-16 SU01-13 Sample H-3 39+-34 6.0 pGifsample WIPE 3H091124-4 1142812009 u
0911225-17 Sua1-14 Sample H-3 =1.0 +/- 2.6 45 pCitsample WIPE 3H091124-4 11/26/2009 U
0911225-18 BU0I-15 Samgple H-3 07 +-2.7 47 pCifsample WIPE 3HD91124-4 12172009 u

Comments:

Data Package ID: H30977225-1

QualiflersiFiags: Abhreviations:

U - Resultls less than the sample specific MDC. TFU - Total Propagated Uncertainty

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

Y1 - Chemical Yield Is in control at 100-110%. Quantitative Yield Is agsumed.

Y2 - Chemical Yield outside default limits, 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 MDG,

Date Printed: Thursday, December 10, 2009 ALS Laboratory Group -- FC Page2 of 3

5=
=Y

LIMS Version: 6.318A




Client Name: Cabrera Services inc.

Tritium Analysis By Liquid Scintillation Sample Results Summary

Client Project Name: Forest Glen Rad Scoping Survey

Laboratory Name; ALS Laboratory Group --FC

PAIl Work Order: 0911225

Page: 30of 3
Reported on: Thursday, December 10, 2009

. . 12723 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
021122518 sUC1-16 Sample H-3 0+-27 46 pCifsample WIPE 3H091124-4 11/28/2009 U
0911225-20 suo1-17 Sample H-3 15+H-26 45 pGifsample WIPE 3H091124.4 1112812009 U
Comments:
Data Package ID: H30911225-1
QualiflersiFlags: Abbreviations:
U - Resultis less than the sample specific MDC. TPU - Total Propagated Uncertainty
LT - Result is less than Requested MDC, greater than sam ple specific MDC. MDC - Minimum Detectable Concentration
Y1 - Chemical Yield is In control at 100-110%, Quantitative Yield Is assumed.
Y2 - Chemlcat Yield outside defaut 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 reperted MDC.
Date Printed: Thursday, December 10, 2009 ALS Laboratory Group ~ FC Page3of 3

o
(]

LIMS Version: 6.318A
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Lab Name

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

Work Order Number: 0911225

Client Name
ClientProject ID

1 ALS Laboratory Group - FC

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

Lab'lD: 3H091124-4MB

Sample Matrix; WIPE

Prep SOP; PAI 700 Rev 10
Date Collected: 24-Nov-09
Date Prepared: 24-Nov-09
Date Analyzed: 28-Nov-09

Prep Batch: 3H091124-4 Final Aliquot: 1.00 sample
QCBatchID; 3H091124-4-1 Result Units: pCilsample
Run ID: 3H091124-4A File Name:BG60_04_112801

Count Time: 30 minutes

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 “H-3 -0.4+-29 5.0 20 u
Comments:
QualifiersiFlags: Abbreviations:

U -Result is less than the sample specific MDC,

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

Y2 -Chemical Yield outside default limits.

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

M - Requested MOC not met.
B - Analyte concentration greater than MDC.

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

Data Package ID: H30811225-1

TPU - Tota! Fropagated Uncertainty
MDC - Minimum Detectable Concentration

BOL - Below Detection Limit

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group - FC Page 1 of 1

LIS Version: B.318A
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Tritium Analysis By Liquid Scintillation

PAI 704 Rev 9

Laboratory Control Sample(s}

Lab Name: ALS Laboratory Group -- FC

Work Order Number: 0911225

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

Lab1D: 3H091124-4LCS

Sample Matrix: WIPE

Prep Batch: 3H091124-4

Prep SOP: PAl 700 Rev 10 QCBatchlD: 3H091124-4-1

Date Collected: 24-Nov-09
Date Prepared: 24-Nov-09
Date Analyzed: 28-Nov-08

Run iD: 3H091124-4A
Count Time: 30 minutes

Final Aliquot: 1.00 sample
Result Units: pCi/sample
File Name:BG0_04 112801

CASNO Target
Nuclide

MDC
Results +/- 2s TPU

Spike Added

% Rec

Control
Limits

Lab
Qualifier

10028-17-8 H-3

115 +- 19 5

114

102

86-115

=]

Comments:

Qualifiers/Flags:

U -Resultis less than the sample specific MDC.

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

Abbreviations:

TPU - Total Prepagated Uncertainty

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

Y2 - Chemical Yield cutsids default limits.
L - LCS Recovery below lower controt limit,
H - LCS Recovery above upper contro! fimit.

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

M3 - The requested MDC was not met, but thereported

aclivityis greater than the reported MDC.

Data Package I1D: H309711225-1

MDC -~ Minimum Betectable Concantration

Date Printed: Thursday, December 10, 2008

LIMS Version: 6.318A

ALS Laboratory Group - FC

Page1of 2

15



Lab Name

Work Order Number
Client Name
ClientProject ID

Tritium Analysis By Liquid Scintillation

PAI 704 Rev 9

Laboratory Controtl Sample(s)

. ALS Laboratory Group -- FC

1 0911225

: Cabrera Services Inc.

: Forest Glen Rad Scoping Survey 08-3800.04

Lab iD: 3H091124-4LCSD

Sample Matrix: WIPE

Prep SOP: PAI 700 Rev 10
Date Collected: 24-Nov-09
Date Prepared: 24-Nov-09
Date Analyzed: 28-Nov-09

Prep Batch: 3H091124-4
QCBatchiD: 3H091124-4-1
Run 1D; 3H091124-4A
Count Time: 30 minutes

Final Aliquot: 1.00 sample
Result Units: pCifsample
File Name:B60_04 112801

CASNO

Target
Nuclide

MDC
Results +/- 25 TPU

Spike Added

% Rec

Control
Limits

Lab

Qualifier

10028-17-8

H-3

124 +f- 20 5

114

109

85-115

P

Comments:

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

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

Abbreviations:

TPU - Total Propagated Uncertainty

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

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

P - LGS Recovery within control limits,

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

aclivity is greater than the reported MDC.

Data Package ID: H309771225-1

MDC - Mirimum Detectable Concentration

Date Printed: Thursday, December 10, 2008

LIMS Version: 6.318A

ALS Laboratory Group - FC

Page 20of 2
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Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Puplicate Sample Results (DER)

Lab Name: ALS Laboratory Group -- FC

Work Order Number: 0911225

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

. Field ID:

l.ab ID:; 3H09t124-4LCSD &

Sample Matrix: WIPE
Prep SOP:PA! 700 Rev 10
Date Collected: 24-Nov-09

Date Prepared: 24-Nov-09
Date Analyzed: 28-Nov-09

Prep Batch: 3H081124-4

QCBatchlD: 3H091124-4-1
Run ED: 3H091124-4A

Count Time: 30 minutes

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi/sample
File Name: B60_04 112801

CASNO Analyte Sample Duplicate DER [DER
Result +- 2sTPU MDC Flags Result +/- 2 s TPU MDC Flags Lim
10028-17-8 H-3 115 +/- 19 5 P 124 +- 20 5 P 0.297 2,13
Comments:
Dupilcate Qualiflers/Flags: Abbreviations:

U - Result is less than the sampla specific MDC.

¥1 - Chemical Yield is in contrel at 100-110%, Quantitative vield is assumed.

Y2 - Chemical Yield outside default limits.
W - DER is greater than Warning Limit of 1.42
D - DER is greater than Control Limit of 2.13

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

M - Requested MDC not mat.

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

L - LCS Recovery below lower conirol limit,

H - LCS Recovery above upper centrol limit.

P - LCS, Matrix Spike Recovery within contro! limits.
N - Matrix Spike Recavery cutside cantrol limits

Data Package ID: H309711225-1

TPU - Total Propagated Uncartainty
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 0f 1
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Tritium Analysis By Liquid Scintillation

PAI 704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group --FC

Work Order Number: 0911225

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

Field[D: SU01-01
Lab ID: 09112253

Sample Matrix: WIPE Prep Batch: 3H091124-4
Prep SOP: PAIl 700 Rev 10 QCBatchlD: 3H091124-4-1
Date Collected: 17-hov-09 Run ID: 3H091124-4A
Date Prepared: 24-Nov-09 Count Time: 30 minutes
Date Analyzed: 28-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_112801

CASNO Target Nuclide

Result +/- 2s TPU

MDC

Requested | Lab Qualifier
MDC

10028-17-8 H-3

-1.1+H-26

4.5

20 u

Comments:

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

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

Y2 « Chemical Yield cutside default limits.

LT - Resultis less than Requested MDC, greater than sample specific MCC,
M3 - The requested MDC was not med, but the repened

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

Abbreviations:
TPU - Total Propagated Uncertainty
MDG - Minimums Detectable Concentration

BDL - Below Detection Limit

Data Package ID: H30971225-1

Date Printed: Thursday, December 10, 2009

LIMS Version: 6.318A

ALS Laboratory Group — FC

Page 1 of 20
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Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911225

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: SU01-01-DUP
Lab |D: - 09112252

Sample Matrix: WIPE Prep Batch: 3H091124-4
Prep SOP: PAI 700 Rev 10 QCBatchiD: 3H091124-4-1
Date Collected: 17-Nov-08 Run ID: 3H091124-4A

Date Prepared: 24-Nov-09

Count Time: 30 minutes

Date Analyzed: 28-Nov-09 Report Basis: As Received

Final Aliguot: 1.00 sample
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi/sample
File Name: B60_04_112801

CASNO

Target Nuclide

Result +/- 2s TPU

MDC

Requested | Lab Qualifier
MDC

10028-17-8

H-3

-2.0+/-286

46

20 U

Comments:

QualifiersiFlags:

U -Resultis less than the sample specific MDE,

¥1 - Chemical Yield is In contral at 100-110%. Quanftative Yield is assumed.
¥2 - Chemical Yield culside 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 reperted MDC.

M - The requested MDC was notmet,

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Congentration

BDL - Balow Detection Limit

Data Package ID: H3097171225-1

Date Printed: Thursday, December 10, 2008

ALS Laboratory Group
LIMS Version: 6.318A

- FC

Page 2 of 20

20



Tritium Analysis By Liquid Scintillation

PAl 704 Rev 9
Sample Results

Lab Name: ALS Laborafory Group - FC

Work Order Number: 0911225
Client Name: Cabrera Services Inc.

ClientProject ID: Forest Glen Rad Scoping Survey 08-3800.04

Field ID; SU01-02
Lab'ip: 0911225-3

Sample Matrix: WIPE Prep Batch: 3H091124-4
Prep SOP:PAI 700 Rev 10 QCBatchID: 3H091124-4-1
Date Coliected: 17-Nov-09 Run [D: 3H081124-4A

Date Prepared: 24-Nov-09
Date Analyzed: 28-Nov-09

Count Time; 30 minutes
Report Basis: As Recaived

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture{%): NA
Result Units: pCifsample
File Name:B50_04_112801

CASNO

Target Nuclide

Result +/- 2s TPU

MDC

Requested | Lab Qualifier
MDC

10028-17-8

H-3

0.4 +-26

45

20 U

Comments:

Qualifiers/Flags:

U -Resuitis less fhan the sample specific MDC.

¥1 - Chemical Yield is in contral at 100-110%. Quanfitative Yield is assumed.
¥2 - Chemical Yield outside default limits.

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

M3 - Tha requested MDC was ot met, but the reported
activity is greater than the reported MDC.

M - The requested MOC was not met.

Abbreviations:

TPLU -Total Propagated Uncertainty

MDC - Minimum Delectable Concentration

BDL. - Below Detection Limit

Data Package 1D: H30911225-1

Date Printed: Thursday, December 10, 2309

ALS Laboratory Group
LIMS Version: 6.318A

- FC

Page 3aof 20

21



Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911225

Client Name!
ClientProject ID

PAI 704 Rev 9
Sample Results

i ALS Laboratory Group --FC

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

Field ID; -SUD1-03
Lab ID: 09112254

Sample Matrix: WIPE

Prep Batch: 3H091124-4

Prep SOP: PAl 700 Rev 10 QCBatchiD: 3H091124-4-1

Date Collected: 17-Nov-09
Date Prepared: 24-Nov-09
Date Analyzed: 28-Nov-09

Run [D: 3H091124-4A
Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture{%): NA
Result Units: pCi/'sample
File Name: B60_04_112801

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Requested
MDC

Lab Qualifier

10028-17-8

H-3

-0.3+-27

4.6

20

Comments:

Qualifiers/Flags:

U -Resultis less than the sample specific MDC.

¥4 - Chamical Yield is in control at 100-110%. Quanfitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Resultis less than Requested MDC, greater than sample specific MDG.

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

M - The requested MDC was nat mat.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Conceniration

BDL - Belaw Datection Limit

Data Package ID: H30971225-1

Date Printed: Thursday, December 10, 2008

LIMS Version: 6.318A

ALS Laboratory Group - FC

Page 4 of 20
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Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911225

Client Name
ClientProject D

PA[704 Rev 9
Sample Results

. ALS Laboratory Group -- FC

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

Field ID: SU01-D4
Lab ID:; 0911225-5

Sample Matrix: WIPE Prep Batch: 3H091124-4
Prep SOP: PAI 700 Rev 10 QCBatchlID: 3H091124-4-1
Date Collected: 17-Nov-09 Run ID: 3H091 124-4A

Date Prepared: 24-Nov-09
Date Analyzed: 28-Now-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: B60_04 112801

CASNO

Target Nuclide

Result +/- 2s TPU

MDC

Requested | Lab Qualifier
MDC

10028-i7-8

H-3

-1.44/-26

4.6

20 U

Comments:

Qualifiers/Flags:

U -Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in contre! at 100-110%. Quantitative Yiald is assumed.
Y2 - Chemica! Yield cutside default limits.

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

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

M - The requested MDC was not met,

Abbreviations:

TPU - Total Propagated Uncertainty

MCC - Minimurn Detectable Concentration

BDL - Below Detection Limit

Data Package ID: H30911225-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group
LIMS Version: 6.318A

~-FC

Page 5 0f 20
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Laby Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911225

Client Name
ClientProject ID

PAI 704 Rev 9
Sample Resulits

: ALS Laboratory Group -- FC

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

Field D: SU01-05
Lab iD: 0911225-6

Sample Matrix: WIFE Prep Batch: 3H091124-4
Prep SOP: PA| 700 Rev 10 QCBatchlD: 3H091124-4-1

Date Collected: 17-Nov-08 Run ID: 3H0S91124-4A
Count Time: 30 mirutes
Report Basis: As Received

Date Prepared: 24-Nov-09
Date Analyzed: 28-Nov-09

Final Afiquot: 1.00 sample
Prep Basis: As Received
Moisture{%): NA
Resuit Units: pCi/fsample
File Name: B60_04_112801

CASNO

Target Nuclide

Result +/- 2s TPU

MDC

Requested | Lab Qualifier
MDC

10028-17-8

H-3

-1.8+-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 cutside default limits,
LT - Resultis less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was nat met, but the reported
activity is greater than the reporied MDC,

M - The requested MDG was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDG - Minimum Detectable Concentration

BDL - Below Detection Limit

Data Package ID: H30971225-1

Date Printed: Thursday, December 10, 2008

ALS Laboratory Group
LIMS Version: 6.318A

- FC

Page & of 20
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Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911225

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: "SU01-06
LabD: 0811225-7

Sample Matrix: WIPE

Prep Batch: 3H091124-4

Prep SOP: PAI 700 Rev 10 QCBatchlD: 3H091 124-4-1

Date Collected: 17-Nov-08
Date Prepared: 24-Now-09
Date Analyzed: 28-Nov-09

Run 1D: 3HO91 124-4A
Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi'sample
File Name: B60_04_112801

CASNO

Target Nuclide

Result +/- 2s TPU

MDC

Requested
MDC

Lab Qualifier

10028-17-8

H-3

-1.9+-25

44

20

Comments:

Qualifiers/Flags:

U -Result is less than the sample specific MDC.

¥1 - Chemical Yield is in controt at 100-110%. Quantitative Yield is assumed.,
¥2 -Chemical VYisld outside default limits,
1T - Resultis less than Requsested MDC, greater than sample specific MDC.

M3 - Tha regquested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The reguested MDC was rot met.

Abbreviations:

TPU - Total Propagated Uncertainty

MCC -Minimum Detectable Concentration

BOL - Below Detestion Limit

Data Package ID: H30917225-1

Date Printed: Thursday, December 10, 2009

LIMS Version: 6.318A

ALS Laboratory Group - FC

Page 7 of 20
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Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0811225

Client Narne
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: SU01-06-DUP
LabiD: 00112258

Sample Matrix: WIPE

Prep Batch: 3H091124-4

Prep SOP: PAI 700 Rev 10 QCBatchlD: 3H091124-4-1

Date Collected; 17-Nov-08
Date Prepared: 24-Nov-09
Date Analyzed:01-Dec-08

Run 1D: 3H091 124-4A
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_120101

CASNO

Target Nuclide

Result +/- 2s TPU

MbC

Requested
MDC

Lab Qualifier

10028-17-8

H-3

0.2+/-29

4.9

20

Comments:

QuallfiersfFlags:

U -Resultis less than the sample specific MOC.

¥1 - 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 repored
activity is greater than the reported MDC.,

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Gencentration

BDL - Below Datection Limit

Data Package ID: H30911225-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group
LIMS Version: 6.318A

- FC

Page 8 of 20
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Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group -- FC

Work Order Number: 0911225

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

Field1D: $U01-07
Lab ID: 09112259

Sample Matrix: WIPE

Prep SOP: PAI 700 Rev 10
Date Collected: 17-Nov-09
Date Prepared: 24-Nov-09
Date Analyzed: 28-Nov-09

Prep Batch: 3H091124-4
QCBatchID: 3H091 124-4-1
Run ID: 3H031124-4A
Count Time: 30 minutes
Report Basis: As Received

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

CASNO Target Nuclide Result +/- 2s TPU MDC Requested § Lab Qualifier
MDC
10028-17-8 H-3 -1.4 #-27 47 20 u
Comments:

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

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

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MGG was naot met, but the reported

activity is greater than the reperted MTC.
M - The requested MDC was not met.

Abbreviations:
TPU - Total Propagated Uncertainty
MOC - Minimum Datectable Concantration

BDL - Below Detaction Limit

Data Package ID: H30911225-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group -~ FC

LIMS Version: 6.318A

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

Lab Name: ALS Laboratory Group - FC

Work Order Number: 0911225

Client Name: Cabrera Services Inc.
CiientProject [D: Forest Glen Rad Scoping Survey 08-3800.04

Field ID: SU01-08
Lab ID: :0911225-10

Sample Matrix: WIPE

Prep SOP: PA| 700 Rev 10
Date Collected: 17-Nov-09
Date Prepared: 24-Nov-09
Date Anatyzed: 28-Nov-09

Prep Batch: 3H091124-4
QCBatchlD; 3H091124-4-1
Run 1D: 3H091124-4A
Count Time: 30 minutes
Report Basis: As Received

Final Aliguot: 1.00 sample
Prep Basis: As Received
Moisture{%}: NA
Result Units: pCi'sample
File Name: B60_04 11281

CASNOC Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 0.7 2.8 48 20 U
Comments:

Qualifiers/Flags:

U -Resultis less than the sample specific MDC.

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

¥2 - Chemical Yield outside default limits.

L7 - Resultis less than Requested MDC, greater than sample specific MDC.
M3 - Tha requested MDC was not met, but the reported

adtivity is greater than the reporied MDC.

M - The requested MDC was not met,

Abbreviations:

TFPU - Total Propagated Uncertainty

MDC - Minimum Detectable Goncentralion

BDL - Betow Detection Limit

Data Package ID: H309171225-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group —~ FC

LIMS Version: 6.318A

Page 10 of 20
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Lab Name

Work Order Number
Client Name
ClientProject ID

Tritium Analysis By Liquid Scintillation

PAI 704 Rev 9
Sample Results
: ALS Laboratory Group -- FC
1 08911225

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

Field‘iD' SU0-09 Sample Matrix: WIPE Prep Batch: 3H091124-4 Final Aliquot: 1.00 sample
Lab ID: ‘09*1122'5_11 : Prep SOP: PAI 700 Rev 10 QCBatchiD: 3H0S1 124-4-1 Prep Basis: As Received
e Date Collected: 17-Nov-09 Run ID: 3H091 124-4A Moisture(%): NA
Date Prepared: 24-Now-09 Count Time: 30 minutes Result Units: pCifsample
Date Analyzed: 28-Nov-09 Report Basis: As Received File Name:B60_04 112801
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 ) 0.3+-27 46 20 u
Comments:

Qualifiers/Flags:

U -Resultis fess than the sample specific MDC.

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

¥2 - Chemical Yield outside

default limits.

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

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

M - The requastad MDC was not met.

Abbreviations:

TPU - Total Prapagated Unc
MEG - Minimum Datectable
BDL - Below Detection Limit

ertainty

Concentration

Data Package ID: H3087171225-1

Date Prinfed: Thursday, December 10, 2009

LIMS Version: 6.318A

ALS Laboratory Group - FC

Page 11 of 20
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Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sample Results

Lab Name: ALS Laboratory Group ~- FC

Work Order Number: 0911225

Client Name: Cabrera Services Inc.
ClientProject ID: Forest Glen Rad Scoping Survey 08-38060.04

Field ID: SU81-10
Labk ID: 0911225-12

Sample Matrix: WIPE

Prep SOP: PA| 700 Rev 10
Date Collected: 17-Nov-09
Date Prepared: 24-Nov-02
Date Analyzed: 28-Nov-09

Prep Batch: 3H091124-4
QCBatchlD: 3H091124-4-1
Run |D: 3H091124-4A
Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(%): NA
Result Units: pCifsample
Fite Name: B850 _04 112801

CASNO Target Nuclide Result +/- 2s TPU MDC Requested § Lab Qualifier
MDC
10028-17-8 H-3 A6 +H-27 4.8 20 1]
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

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

Y2 - Chemical Yiald outside default limits.

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

activity is greater than the reported MDC.

M - The requested MCC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

0L - Below Detection Limit

Data Package ID: H30911225-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group — FC

LIMS Version: 6.318A

Page 12 of 20
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Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911225

Client Name
ClientProject ID

PAl 704 Rev 9
Sample Results

: ALS Laboratory Group -- FC

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

Field iD: SU0-11
" Lab ID: 0911225-13

Sample Matrix: WIPE Prep Batch: 34081 124-4
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H081 124-4-1
Date Collected: 17-Now-09 Run 1D; 3H091124-4A

Date Prepared: 24-Now-08
Date Analyzed: 28-Nov-09

Count Time: 30 minutes
Report Basis: As Recelved

Final Aliguot: 1.00 sample
Prep Basis: As Received
Moisture(3): NA
Result Uniis: pCi/'sampie
File Name: B60_04_112801

CASNO

Target Nuclide

Result +/- 25 TPU

MDC

Requested
MDC

Lab Qualifier

10028-17-8

H-3

-1.5+-26

4.5

20

u

Comments:

Quallfiers/Flags:

U -Result is less than the sample specific MDC.

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

¥2 - Cnemical Yield outside default limits.

LT - Result is [ess than Requestéd 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,

Abbreviations:

TPV - Total Propagated Uncertainty

MDC - Minimum Detectable Cancentration

BDL - Below Detection Limit

Data Package ID: H30977225-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group
LIMS Version: 6.318A

-FC

Page 13 0f 20
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Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sampie Results

Lab Name: ALS Laboratory Group -- FC

Work Order Number: 0911225

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

Field1D: SUD1-12
Lab ID: 0911225-14

Sample Matrix: WIPE

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

Prep Batch: 3H091124-4
QCBatchlD: 3H091 124-4-1
Run ID: 3H091 124-4A
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_120101

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 0.1+-28 47 20 u
Comments:

Qualifiers/Flags:

U -Resultis less than the sample specific MDC.

Y1 - Chemical Yiald is in control at 100-910%. Quantitative Yield is assumed.

Y2 - Chemical Yield cutside default limits.

LT - Result is less than Reguested MDC, greater than sample specific MDC,
M3 - The requested MDC was not mel, but the reported

activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:
TPU - Total Propagated Uncertainty

MDC - Minimum Detaclable Concentration

BDL - Below Detection Limit

Data Package ID: H30911225-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group - FC

LIMS Version: 6.318A

Page 14 of 20
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Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: (0911225

Client Name
ClientProject ID

PAI 704 Rev 9
Sample Resulis

: ALS Laboratory Group - FC

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

Field ID: SUQ1-12-DUP
Lab ID; 0911225-15

Sample Matrix: WIPE Prep Batch: 3H091124-4
Prep SOP: PAI 700 Rev 10 QCBatchID: 3H091124-4-1
Date Collected: 17-Nov-09 Run ID: 3H091124-4A

Date Prepared: 24-Nov-09
Date Analyzed: 28-Nov-09

Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(%):NA
Result Units: pCilsample
File Name: B60_04 112801

CASNO Target Nuciide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 -1.3+H-286 45 20 u
Comments:

Qualifiers/Flags:

U -Resultls less than the sample specific MDC.

Y1 - Chemical Yield is In contro! at 100-110%. Quantitative Yield is assumed.
¥2 - Chamical Yisld cutside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

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

M - The requested MDC was not mef.

Abbreviations:

TPU - Total Prapagated Uncertainty

MDG - Minimum Deteclable Conceniration

BDL - Below Detection Limit

Data Package ID: H30871225-1

Date Printed: Thursday, December 10, 2009

LIMS Version: 6.318A

ALS Laboratory Group -- FC

Page 15 of 20
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Lab Name

Work Order Number
Ciient Name
ClientProject ID

Tritium Analysis By Liquid Scintillation

PA]| 704 Rev 9
Sample Results

: ALS Laboratory Group -~ FC

1 0911225

: Cabrera Services Inc.

: Forest Glen Rad Scoping Survey 08-3800.04

Field 1D: SU01-13 Sample Matrix: WIPE Prep Batch: 3H091124-4 Final Aliquot: 1.00 sample
Lab ID: 0911225-16 Prep SOP: PA1 700 Rev 10 QCBatchID: 3H091124-4-1 Prep Basis: As Received
. Date Collected: 17-Now-09 Run ID: 3H091 124-4A Moisture{%): NA
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pCi'sample
Date Analyzed: 28-Nov-09 Report Basis: As Received File Name: B60_04_112801
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
10028-17-8 H-3 : -3.0+/-34 6.0 20 U
Comments:

QuallfiersiFlags:

U -Resultis less than the sample specific MDC.

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

¥2 - Chemical Yield outside

default limits.

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

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

M - The requasted MDC was not met.

Abbreviations:
TPU - Total Propagated Unc:
MEC - Minimum Eatectable

erainty

Concentration

BOL - Below Detection Limit

Data Package 1D: H309717225-1

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

LIMS Version: 6.318A

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

Lab Name: ALS Laboratory Group -- FC

Work Order Number

: 0811225

Client Name: Cabrera Services Inc.

ClientProject ID

: Forest Glen Rad Scoping Survey 08-3800.04

Field ID; SUO1-14
LabID: 0911225-17

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

Date Prepared: 24-Nov-09
Date Analyzed: 28-Nov-09

Prep Batch: 3H091124-4
QCBatchlD: 3H091 124-4-1

Run ID: 3HC91 124-4A,

Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(%): NA
Resuit Units: pCilsample
File' Name: B60_04_112801

CASNO Target Nuclide Result +/- 2s TPU MDC Requested | l.ab Qualifier
MDC
10028-17-8 H-3 -1.04-286 4.5 20 U
Comments:

Qualifiers/Flags:

U -Resultis less than the samplz specific MDG,

Y4 - Chemical Yield is in control at 100-110%. Quantitative Yiald is assumed.

Y2 - Chemical Yield autside

defautt 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 raguested MDC was not met,

Abbreviations:
TPU - Total Propagated Unc
MDC - Minimum Detectable

ertainty

Cancentration

BDL - Below Detection Limit

Data Package ID: H309711225-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group — FC

LIMS Version: 6.318A

Page 17 of 20
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Lab Name

Work Order Number
Client Name
ClientProject ID

Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sample Results

: ALS Laboratory Group «- FC

1 0911225

: Cabrera Services Ing.

: Forest Glen Rad Scoping Survey 08-3800.04

FieldID: SU01-15 )
LabiD: 091122518

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

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

Prep Batch: 3H091124-4
QCBatchlD: 3H091124-4-1

Run ID: 3H091124-4A

Count Time: 30 minutes
Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi/fsample
File Name: B60_04 120101

CASNO

Target Nuclide

Result +/- 2s TPU

MDC

Requested
MDC

Lab Qualifier

10028-17-8

H-3 0.7 +-27

47

20

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

defauit limits.

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

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

M - The requested MDC was not met.

Abbreviations:
TPU - Total Propagated Ung

MDC - Minimum Detectable

ertainty

Congantration

BDL - Below Detaction Limit

Data Package ID: H30911225-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group - FC

LIMS Version: 6.318A

Page 18 of 20
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Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Sample Results

Lab Name: ALS Lahoratory Group -- FC

Work Order Number:

0911225

Client Name: Cabrera Services Inc.

ClientProject ID

: Forest Glen Rad Scoping Survey 08-3800.04

‘Field ID; SU01-16 _
Lab ID: 0911225-19

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

Date Prepared: 24-Nov-02
Date Analyzed: 28-Now-09

Prep Batch: 3H091124-4
QCBatchlD: 3HO91 124-4-1

Run ID: 3H091124-4A

Count Time: 30 minutes
Report Basis: As Received

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

CASNO

Target Nuclide

Result+/- 25 TPU

MDC

Requested
MbC

Lab Qualifier

10028-17-8

H-3 0+-27

4.6

20

Comments:

Qualifiers/Flags:

U - Reasultis less than the sample specific MDC.

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

Y2 - Chemical Yiald aufside

default limits.

LT - Resuitis less than Requested MDC, areater than sample specific MDC.

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

M - The requested MDC was not met.

Abbreviaiions:
TPU - Totat Propagated Unc
MDC - Minimum Detectable

ertainty

Concentration

BDL - Below Detecticn Limit

Data Package ID: H30911225-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group - FC

LIMS Version: 6.318A

Page 19 of 20
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Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0911225

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 1D; ‘SU01-17
Lab’ID: 0911225-20

Sample Matrb: WIPE Prep Batch: 3H091124-4
Prep SOP: PAl 700 Rev 10 QCBatchlD: 3H091124-4-1
Date Collected: 17-Nov-02 Run ID: 3H091124-4A

Date Prepared: 24-Nov-09
Date Analyzed: 28-Nov-09

Count Time: 30 minutes
Report Basis: As Received

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

CASNO

Target Nuclide

Result +/- 2s TPU

MDC

Requested | Lab Qualifier
MDC

10028-17-8

H-3

-1.5+-26

4.5

20 U

Comments:

QuallfiersiFlags:

U -Resultis less than the sample specific MDC.

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

LT - Result is less than Requested MDC, greater than sample spacific MDC,

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

M - The requested MDG was not mat.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

Data Package ID: H30871225-1

Date Printed: Thursday, December 10, 2009

ALS Laboratory Group
LIMS Versicn: 6.318A

-FC

Page 20 of 20
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Section 5

RAW DATA
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Tritium Analysis By Liquid Scintillation Raw Data Report

Laboratory Name: ALS Laboratory Group --FC

Prep SOP: PAl 700

Reported on: Wednesday, December 02, 2009

PAI Work Order: 0911225 Analytical SOP: PAl 704 1:01:43 PM
Sample ID Nuclide Sample Prep Batch Ingrowth Date Quench Factor  Matrix Samp Alg Inst ID AnRuniD Count  GrossCPM  BaseEff  CntDurfminy  Actvity +~  MDC ReporiUnits DER #%Spk, Retoy
QC Type Type DatefTime  QCBatchiD fMme oeLum %Molst. Analy Alg Det I File Name Date/Time  BkgCFM ProgEH Yield 2sTPU  Declev ReportBasis RPD Flags
091122541 H-3 11/17/2008  3HO911244 NA 115.6 WIPE 1¢ L55000 3HDE1124.4A  11/28/2009 6730 24.16% 30 11 4.5 pClisample NA
SMpP Trg. Analyte 9:00:00 AM  3HD91124-4-1 NA D78 NA 18 5-2 BO_D4_112B01  11:33 AM 7.340 NA NA 26 NA As Received NA U
0811225-2 H-3 11A17/2000  3HOS11244 NA 1208 WIPE 1s L56000 IHOG1124-4A  {1/28£2000 6330 23.60% 30 20 48 pCifsample NA
SMP Trg. Analyte 9.06:00 AM  3H091124-4-1 NA 0.48 NA 18 5-3 BED_04_11280%  12:04 PM 7.375 NA NA 286 NA As Received NA U
0911225-3 H-3 11/17/2009  3HOB11244 NA 116.7 WIPE 18 [56000 IHOI1124-4A  {1/28/2009 7.100 24.15% 30 0.4 4.5 PCifsample NA
SMP Trg. Analyte 4:10;00 AWM 3H091124-4-1 N& 0.38 NA 18 54 BEO_D4_112801  42:35 PM 7.340 NA NA 26 NA As Recelved NA u
0911225-4 H-3 11/47/2009  3HO911244 NA 121 WIPE 18 LS600G 3HOR11244A  {1/28/2009 7.200 23.56% 20 03 4.6 pClsample NA
SMP Trg. Analyte 9:15:00 AM  3H091124-4-1 NA 0.36 NA 18 55 BS0_04_112801 1:06 PM 7.377 NA NA 27 NA As Recelved NA u
09112255 H-3 11/17/2000  3H0911244 NA 1217 WIPE is Lst000 IHOB1124-4A  11/28/2008 6.630 23, 48% 30 4.4 4.6 pClsample NA
SMP Trg.Anziyte 920,00 AM  3H091124-4-1 NA 0.38 NA 18 56 860_04_112801  1:37 PM 7.282 NA NA 26 NA As Recelved NA u
09112256 H-3 171772009 SH0B}1244 NA 117 WIPE 18 Ls6000 3HO91124-4A  14/28/2G08 5.400 24.01% 30 -1.8 4.5 pGC¥sample NA
SMP Trg. Analyte  9:25:00 AM  3H091124.41 NA 0.38 NA 18 57 BS0_D4_112601 08 PM 7.349 NA NA 28 NA As Received NA u
0911225-7 H-3 172009 SHOBTTZAA NA 114.5 WIPE 15 L56000 IHO91124-4A  11/28/2000 5,300 24.20% 30 1.9 4.4 pC¥sample NA
SMP Trg. Analyte 9:30:00 AM  3H0S1124-4-1 NA 0.35 NA 18 58 BSO_D4_112801  2:38PM 7.332 NA NA 2.5 NA As Received MNA u
0211225-8 H-3 1417/2008  3HD911244 NA 1313 WIPE 18 L8000 3HOS11 2444 12/172000 7.570 22.39% 30 0.2 49 pCifsample MA
SMP Trg Analyte  9:35:00 AM  3H0S1124-4-1 NA 0.77 NA 18 3741 B60_04_120101  4:07 PM 7.448 NA NA 29 NA As Received NA ]
0814225-9 H-3 11/17/2009  IH091#224 NA 124.2 WIFE 18 156000 AHOB11244A  41/28/2009 8.670 23,19% 30 1.4 47 pCifsample MA
SMP Tra. Analyte 9:40:00 AM  JHDI1124-4-1 NA 039 NA 18 5-10 B60_04_112801  3:40 PM 7.400 NA NA 2.7 NA As Received NA u
091122510 H-3 111772009  2HO91f224 NA 129.9 WIPE 18 Ls6000 IH091124-4A  11J28/2009 7.070 22.64% 30 07 4.8 pCifsample - NA
SMP Trg. Analyte 9:45:00 AN 3H091124-41 NA 045 NA 1s 511 BEO_04_112801  4:11 PM 7434 NA NA 28 NA As Received NA U
0911225-11 H-3 1141712009 H0911244 NA 12241 WIPE 1s Lss000 IS 124-4A 1172872009 7.530 23.43% 30 0.3 48 pClsample NA
=141 Trg. Analyte 9:50:00 AM  3HD91124-4-1 NA 0.41 NA 18 5-12 BS0_04_112801  A:42 PM 7385 NA NA 27 NA As Recelved NA u
Comments:

Data Package ID: H3087171225-1

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

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

Y2 - Chemical Yiekd! outside default limits.

W - DER [s greater than Warning Limit of 1,42
D - DER is greater than Control Limit of 2.13

+ - Duplicate RPD not within limits.

LT - Result i3 less than Request MDG, greater than sample specific MDC

* - Aliquot Basls Is "As Received' while the Report Basis 's 'Dry Weight.
#- Aliguat Basis Is 'Dry Weight while the Report Basls Is ‘As Received'

M - Requested MDC not et

M3 - The mquasted MDC was not met, but the reperted
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 limits,
N - Matrix Spike Recovery outside control limits

NG - Not Calculated for duplicate results less than 5 times MDC
B - Analyte cancentration greater than MDC.

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

Nates:
1) The Tracer resuits are not yleld corrected {i.e. activity measured not activity added).

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

Abbreviations:

TR- Tracer TA - Target Analyte

TPU - Tatal Propagated Uncertainty
MDC - Minimum Detectable Concentration
DER - Dupiicate Error Ratio

BDL - Below Detectlon Limit

Date Printed: Thursday, December 10, 2009
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Tritium Analysis By Liquid Scintillation Raw Data Report

Laboratory Name: ALS Laboratory Group --FC

Prep SOP: FAI 700

Reported on: Wednesday, December 02, 2009

PAl Work Order: 0911225 Analytical SOP: PAl 704 1:01:43 PM
Sample ID Nuclide Sampte Prep Batch Ingrowth Date Quench Factor  Matrix Samp Alg Inst 1D AnRunlD Count  GrossCFM  BaseEff CntDur(min)  Activity +~ MDC ReportUnits [PER %Spk. Recov
QC Type Type DatefTime  QCBatchiD Mime IMoist. Analy Alg Det 1D Fite Name DafefTime  BkgCPM ProgEt Yield 2sTPU  Declev ReportBasis RPD Flags
s
3H091124-4 . H2 1172412005  3HO911244 NA WIPE 18 L56000 3H0S1124-4A  11/208/2009 67.570 21.91% 30 124 5 pGlsample 030 109
LCSD Trg. Analyte 11:03:14 AM  3HI91124-4-1 NA NA 18 16-1 B60_04_112801  11;24 PM 7.479 NA NA 20 NA As Recelved NA P
Comments:
Data Package ID: H30971225-1
Qualifiers/Flags: Notes:

U - Result is less than the sample specific MDC.

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

Y2 - Chemical Yield oulside default limits,

W - DER is greater than Warning Limit of 1.42

D - DER Is greater than Control Limit of 2.13

+ - Duplicate RPD not within limits.

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

" - Aliquot Basls Is 'As Recelved' while the Report Basis is 'Dry Weight.
#- Allquot Basis |s 'Dry Weight' while the Report Basis Is 'As Recelved'

M - Requested MDC not met.

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

L - LCS Recovery helow lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control {imits.
N - Matrix Spike Recovery outside control limits

NG - Not Ca'culated for duplicate resulis less than 5 times MDC
B - Analyte concentration greater than MDC.

B3 - Analyte conceniration greater than MDC but less tharn Requested MDC.

1) The Tracer results are not yleld comected (i.e, activity measured not activity added).
2] ¥Where sample time Is not avallable, 12:00 PM {Mountaln) Is used for decay correction,

Abbreviations:

TR-Tracer  TA - Target Analyte

TPU - Total Propagated Uncertatnty

MDC - Minimum Detectable Concentiration
DER - Duplicate Error Ralio

BDL - Below Detection Limit

Date Printed: Th_ursday, December 10, 2009
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BSF Version

Instrument Type

Data Capture Date

user Filename

User Number

User Id

User Comments

Preset Count Time
Calculation Mode

H# selected

Sample Repeats

Printer output Mode
Blank Count

IC# or SCR selected
Replicates

RS232 Qutput Mode
Two-Phase Selected

AQC Choice

Cycle Repeats
scintillator Choice
Lumex Selected

Low Sample Reject Count
Low Leve]l selection
Half Life correction Date
window Limits Window 1
Preset %Error Isol
Norm Multiplier Isol
Background CPM 1 :
window Limits window 2
Preset %Error Isol
Norm Multiplier Iso2
Background CPM 2
Alpha/Beta Discrimination

Time H#

135.
115.
120.
115,
121.
121.
117,
114.
110.
124,
129.
122.
136.
127.
117.
105.
115.
166.
115.
108.
121.
116.
138.
134.
135.
135.
130.

Sam Rack

Woo~Ichuh bt
[ R R R RV, U RS R Ry
1

1
TRHE

VIR WNRENRPOWRNOWWVERWNE
W
o
o
S

[
w
NN MRUIVIL
NN )
|

18 22-6 30.00

VIV R ONONOSNIORENRAHEENONONONOOTW

B60_04_112801

i3

{ LS 6000

: 28 Nov 2009 11:02:04
: g:\...\Ls WINCONNECTION\DATA\USERO4\UN112801 . BSF

+ 3H:5-ML,10-ML

1 LS6000
: 30.00
r CPM
1 YES
1
: §TD
: NO
' NO
1
: EDIT
1 NO
1 NO
01
: LIQUID
i NO
: 0
: YES
: hone
: 50.00
: 1.75
: 1.00000
: 0.00
: 450.00
20.00
1.00000
0.00
NO
CPM Isol %Errl CPM Is02 %Err2 LumgEx
7.47 13.36 28.70 6.82 0.71
6.73 14.07 27.70 6,94 0.78
6.33 14.51 26,17  7.14 0.46
7.10 13.70 290.10 6.77 0.38
7.20 13.61 26.27 7.12 . 0.36
6.63 14.18 26.40 7.11 0.38
6.40 14.43 27.03  7.02 0.39
6.30 14.55 27.87 6.92 0.35
7.70 13.16 28.17 6.88 0.37
6.67 14.14 27.07 7.02 0.39
7.07 13.74 25.60 7.22 0.46
7.53 13.30 26.73  7.06 0.41
7.67 13.19 28.27 6.75 0.58
6.63 14.18 27.70  6.94 0.43
6.57 14.25 24.60 7.36 0.43
6.97 13.83 25.87 7.18 0.52
6.63 14.18 25.67 7.21 0.58
6.10 14.78 26,40 7.11 0.45
6.80 14.00 26.87 7.04 0.45
6.83 13.97 27.33 6.98 0.49
7.40 13.42 27.63 6,95 0.46
6.53 14.29 27.87 6.92 0.47
7.30 13.51 30.07 6.66 0.62
63.97 4.57 28,30 6.86 0.31
67.57 4.44 29.73 6.70 0.27
7.30 13.51 28.10 6.89 0.58
7.07 13.74 27.17 7.01L 0.63
Page 1
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140.
112.
123.
141.
132.
115.
122.
127.
118.
141.
107.
137.
113.
136.
113.
117.
153,
111.
109.
145.
148.

QOONNUIRLULIOHWNOROM LIS NOW

NN AN NGO ORI OV

B60_04._112801

13.97

Page 2

NS SISO NSNS O N A SN N AN NGy Oy

COFOOOOOOOOOCOOOOoOOOCO

.41 865.37
.67 896.28
45 927.17
.67 958.08
.57 989.00
.50 1019.92
.50 1050.81
.50 1081.73
.67 1112.67
.38 1143.68
.57 1174.59
.58 1205.49
.43 1236.38
.29 1267.27
.43 1298.15
.59 1329.06
.48 1359.97
.90 1390.92
.16 1421.85
.57 1452.75
.92 1483.66
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BSF version
Instrument Type
bata Capture bate
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 salected
AQC Choice

Cycle Repeats
scintillator choice
Lumex Selected

Low Sample Reject Count

Low Level Selection

Half Life Correction pate
window Limits window 1

Preset %Error Isol

Norm Multiplier Isol

Background cPm 1

Window Limits window 2

Preset XError 1so02

Norm Multiplier Iso2

Background CPM 2

Alpha/Beta Discrimination
H#

Time

30.
30.
30.
30.

Rack

37-1
37-2
37-3
37-4
37-5
37-6
37-7
37-8
37-9
37-10 -
37-11
37-12
30-1
50-2
50-3
50-4
50-5
50-6
50-7
50-8
50-9

Sam

s
HOWo ST NI

[
[\

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

3

MO O 2 OUTOD W P ST W W B~ O W

3860_04_.120101

! LS 6000
: 01 Dec 2009 16:06:25
H g:\...\LS WINCONNECTION\DAJA\USERO4\UN120101.BSF

: 3H:5-ML,10-ML

1

: NO
: NO
1

: NO
: NO
L

1 NO
: 0

! NO

CPM I

I B Soa B B2 B = p Tl B - N I R B T T T
L T T T e

: LsS6000
1 30.00
v CPM
! YES
v STD
. EDIT
¢ LIQUID
+ YES
! hone
: 50.00
: 1,75
v 1.00000
: 0.00
: 453.00
v 20.00
» 1.00000
: 0.00
spl %Erri
57 13.27 28.30
47 13.38 26.30
07 13.74 28.53
47 13.36 28.77
80 13.07 27.03
43 13.39 29.17
03 13.77 28.63
73 14.07 26.40
97 13.83 29.87
83 13.05 29,20
83 13.05 28.57
80 12.31 28.57
53 12.50 29.23
03 13.77 28.77
77 14.04 30.57
33 13.48 27.90
17 14.70 28.70
90 12.99 28.00
27 14.59 27.97
47 13.36 29,13
30 13.51 28.37
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LSC Run Log Instrument ID: LS6000 379843  -ALS Laboratory Group - Fort Collins
CountTim ‘ - | Position -
Date. Sample D . e(min,) | Rack & Position | . Test User# Batch D Check | Initialg Coimments
N H-335-07 | 3N -Ucp) 3o S - iy Smi Yy SO Ul - bgr— | W
2 | ¢ 694213 - ‘ . - 2 \ : ; |
3 2 \ -3 I \
4 ) a1 - & |
5 -4 | - - S
6 -5 - b
7 L —
.8 ) -7 - 7 ’ ] 4
9 ) °% -9 Lecount, B # low
10 -9 - o INin
11 . -i0 - N
12 L -1 W -~ A
13].. - WHOR Y ~ Y O 22 - [
14 - 0911225~ ]2 L - 2 | _ - .
15 A \ ~b : -3 | ) ' v
16 Ty - Yy ' pz\écomqlf". B low
17 _ <3 -3 OIS
18 -l . = {p
19 -17 . - 7 i
20 ) {8 - : . - X Cocacwmd , H_p# Low
21f (9 - 9 N
22 L -0 . - 10
23 3609 — i B . -
24 : ~EeS - N
2250 -Lesh IS ~ 1
26} o L~y P\ - 2
27 3H09N2Y - Seini | -3 \ SHCGHAY ~ S
28 AV . - Yy | ‘ | v
29 ] R - 5 | ‘ | Lecoyund , H # taw
30 v A=) V [ 4 - Y, J 2 Vol N B
Analyst / Date fze (L1 -0% . ' FORM 762r6.xIs (3(7/09)

Note: Each page is copied as completed and included with the workorder/run documentatio!j; gq\gjevaéeq subsequently.
N .
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LSC Runlog -~ Instrument ID: LS6000 - 37984  ALS Laboratory Group - Fort Collins
CountTim Position -
Dale Sample 1D e (min.} | Rack & Position Test User # Batch [D Check initials Comments
I g-do-09 | o9)119 - I : o S # Sl | Y4 IHOINN T pere | Mo | pine
2 [ -(S I e - 1 i ] | !
3 ! G - A l 'n
4 | -7 13 -
5 \ -8 - Y Feconl - ¥ Low
6 | ' <9 - s b :
7 l L L0 -6 A
8 BHOU XY -5 ME -
8 AT -_ %
10 ~FLESH -9
1 ‘ “BLLY - 10 A
12 i VAL TN - U 202 - !
- 13 0 2LT-di RV ;- ! &
14 QAT - 2%~ | | 1 | Pecsund, K H fow
15 : IHOAY - P Mb - 2 '. M ‘
18 : -qcbl - 3 |
7 -qeed 4 - Y
18 1 -9rcsh -3 A
19 - I ~frhy | L J, - b L L . A2 &
20} 1) -/-0O9 deddy ®¢ /0 Joh = MR — /.3 — eat | ead WA
21 2-(-0% WO~ 1 C) 30 ST - | Hy  fomi 2 3He4T- | ; becoun - all tlor /30 min.
22 ] ol — | [ - 2 . .
23 : lI -1b -3
C 24 - Tl - Y
25 ST [T - 1Eba - 5 I
26 ~ 1M B -l A
27 ) s - 7 [
% I [ty | L 57T - % v - C T N
200 0--08 | 91a8-% . Y 31 - 1 Ha. Sem) Y 3HEANAY - v wert ) fut I¥lis
W L | L -y d 4 - 2 L [ N NI A
Analyst / Date b (L= 2-o8 _ : _ FORM 762r6.xls (3/7109)

Mote: Each page is copled as complete'd and included with the workorder/run documentation; reviewed subsequently. -
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L.56000
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L.SC Run Log Instrument ID: ALS Laboratory Group - Fort Collins
CountTim Pasition )
Dale Sample 1D e (min.) ! Rack & Position Test User # Batch 1D Check | Inilials Comments
1 ja-r-09 OFIAS - 13 30 3T -~ 3 Hy Smy i 3foqlxy -y s boer | MR
2 ( 0FiALl - - Yy ) ‘ Rk P UEN ;
3 1. . -1l - S .
4 l — 1. - b .
5 \ -t - 7 ’ ’
5 ' 17 - % | ! ‘
7 g g - 9 I L f
8 pH2AT = 1) - lo 3o 2Y -
9 -~y - 1]
10 -14 -l
" - 1B so - 1
12 (9 ! P - 2
13 N \ |- 3
14 0FH % - B L =Y 3609 )2y -1
15 R -5 l
16 ) -n -~ L
17 OF LG ~ 1B - 7 350FhIV -8
181 Lo -19 - % : L
19 \ ©UILLT - )] & 4 - 9 I Vi JHeliiy - 9 ) J L/
- 20} {1-4-07 Datly e 70 L =g —— L 6d — st | eewt) MR-
21 L2:2-9% | 3090y ~1c 40 ir - | HhH (Omf] 8 30— i
22 ! O%MI0G 1 - | - 2 '
23 T - 3
24 -2 -y T
25 09yt -2 N2 Lo~ 5 A NE L Lt
26, 09/(227 - § 30 o~ 1 My Sm )] 4 SHOR 24 s pote | el | Loy atill > 57
Y| E— - . il 23
28 SR Ens—
29 _
0| =—T = S heZ
Analyst / Date A 12-2 -0 FORM 762r6.xls (3/7/09)

Note: Eatch page is copied as completed and included with the workarder/run docun;\enta_ticn; reviewed subsequently.
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Section 6

QUALITY ASSURANCE
SUMMARY REPORTS

52



No NON-CONFORMANCE REPORTS or QUALITY
ASSURANCE SUMMARY SHEETS are included in this data
package.
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LABORATORY BENCH SHEETS
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ALS Laboratory Group -- FC

Radiochemistry Instrument Worksheet

Prep Procedure:
p dore:  H3 Analytical QASS I NCR? Y /(fp _ Ll
Prep LablD QC §nit Alg En Algf Units | Report Gnt 1 Cnt 1 Rack-| Cnt 1 FPos ontz Cnt 2 Rack- | Cnt 2 Pos cnt 3 ©ni 3 Rack- | Cnt 3 Pos Netes
Num Typa Lnits Fllellnst Pos Chk By Fliefinst Pos Chk By Fllefinst Pos Chk By
e ST i 2
Soln# _ Nuclide SalnlD Prep Conc Units Prep Date Afiquot Unlts Pipet [D
S1 H-3 B4B8.361044 2.5623.626 DPMm 1442409 0.1 m RS-013
oy
Pag®'2 of 4 H3 Instrument Sheet un
g ALS Laboratory Group -~ FC Supersedes: R

Date Printed:  11/256/2009 9:37

LIMS Version: 6.314A




' Radidchemistry Instrument Worksheet
ALS Laboratory Group -- FC

Reporting Units

Lablp: - - TstGrpNatie: o o o RbtUhlts:
0911225-1 H3_Edgewood_smears_20pCi pCilsamp -
0911225-2  H3_Edgewood_smears_20pCi pCilsémp
0911225-3 H3_Edgewood_smears_20pCi pCifsamp
0911225-4 H3_Edgewood_smears_20pCi pCifsamp
0911225-6  H3_Edgewaod_smears_20pCi pCifsamp

0911225-6 H3_Edgewood_smears_20pCi pCifsamp
0911225-7  H3_Edgewaod_smears_20pCi pCifsamp
0911225-8 H3_Edgewood_smears_20pCl pClisamp
0911225-9  H3_Edgewood_smears_20pCi pCifsamp
0911225-10  H3_Edgewood_smears_20pCi pCifsamp
0911225-11  H3_Edgewood_smears_20pCi pCifsamp
0811225-12 H3_Edgewood_smears_20pCi pCifsamp
0911225413  H3_FEdgewood_smears_20pCi pCifsamp
0911225-14 H3_Edgewood_smears_20pCi pCiisamp
0911225-15 H3_Edgewood_smears_20pCi - pCifsamp
0911225-16 H3_Edgewood_smears_20pCi pClfsamp

0911225-17  H3_Edgewood_smears_20pCi pCifsamp
0911225-18 H3_Edgewood_smears_20pCi pCifsamp
0911225-19 H3_Edgewood_smears_20pCi pCilsamp
0911225-20 H3_Edgewood_smears_20pCi pClisamp

Sample Barcodes

S | A T Suerisearss RN RRAERRRAEN
e INWARMTHEMERE s [ AT R
Sossedrss. A A A GBI 544950 A AT TR R
St o R - wornmoso NIURCAGHRERAAAREN

e A S LA Shamrsadpso JRFE R AR
St za s EDMNAMINNTIE, - S [T

| Sosriphapony L St pAdpo AT

tn
Page™ of 4 H3 Instrument Sheet ~ ALS Laboratory Group -- FC
Date Printed: 11/25/2008 837 LIMS Version: 6.314A

Supersedes: MR
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_ Radiochemistry Prep Worksheet
ALS Laboratory Group --FC

Prep Procedure: H3

Reviewsd By: LJF {

Review Date:

11/25/2009
Non-Routine Pre-Treatment? ¥ / @ Batch: Al !FA' Re-Prep? Y @ Batch: r:J_\P( Prep QASS/NCR? Y I@ A |‘k‘
Prop SOP: PAI700  Rev: 10 Prep Analyst: Jay Fielding Balance: Cocktail: UG-LLT
Prep SOP: NONE Prep Date: 11/24/2009 Balance: . Cocktail Pipet: T-002
Matrix Class: solid Prep Dept: RS Aliquot Pipet: RS-009
Samp | Prep . LabID aC | Dish | InitAlg | Fin Al Prep Basis | Water Added(mi)| Moisture(®%) | Analysis Vol{mi} Standards Prep Notes
Nuem | Num Type | No.
. sampla | sample
Comments .
Lot # 97-080301. Due fo inadequate volume no sample duplicate or makix splke was performed. A LCS Duplicate was performed instead.
Splked By: Jay Flelding Date: 11/25/2009
Witnessed By: Joe D, Dauner Date: 11/25/2009
= T T
:.'}1.7.' ! g:a....i. .j%éﬁﬁﬁggﬁgﬁ« i e e A Ll oS b
Soln #___ Nuclide SclnlD Units Prep Dale Aliguot Unils Pipet ID
51 H-3 B548.561044 2523826 - DPMIml 11/24/08 0.1 m  RS-013
t
\"
4\
—
Pag=2 of 2 M3 Bench Sheet ALS Laboratory Group - FC Supersedes: { ll_‘v‘iloc‘l iyz,

LEMS Version: 6.314A

Date Printed: 111252009 9:49




Radiochemistry Prep Worksheet
ALS Laboratory Group -- FC -

L]
Prep Procedure:  H3 Prep Batch Not Validated!!! .....q5, Review Dates
Non-Routine Pre-Treatment? Y / N Batch: Re-Prep? Y I N Batch: " Prep QASS/NCR? Y / N
Prep SOP: PAI 700 Rev:10 Prep Analyst: Jay Fielding Balance: Gacktail: UG-LLT
Prep SOP: NONE PI’GP Date: 11/24/2000 Balance: Cocktail Pipet: T-002
Matrix Glass: solid Prop Dept: RS . Aliquot Pipet: RS-009
Samp | Prep LablD QC | Dish [ InitAlg | FinAlq Prep Basis | Analysis Vol.{ml} Standards Prep Notes
Num | Num Typa| No.
sample | sample
1 1 091122541 sme . 1 1 As Racelved
2 1 09ti225-2  SMP 1 1 As Recelved
3 1 09112253  SMP 1 1 As Recefved
4 1 0811225-4 sMe 1 1 As Recelved
5 A 0911225-5 SMP 1 1 As Recalved
6 1 0911235-6 SMP 1 1 As Received
7 1 09112257 SMP 1 1 As Recelved
8 1 09112258 sSMp 1 1 As Recelved
9 1 0911225.8  SMP 1 1 As Recelved
10 1 0911225-10 SMP 1 1 As Received R
" 1 091122511 SMP 1 1 As Recoived
12 1 0911225.12 SMP il 1 As Recelved
13 1 091122513 SMP 1 1 As Received
14 1 0911226-14 SMP 1 1 As Received
15 1 091122618  SMP 1 1 As Recelved
16 1 091122616  SMP 1 1 As Recelved
17 1 091122517 SMP 1 1 As Received
19 1 0911226-18 SMP 1 1 As Received
19 1 091422615  SMP. 1 1 As Rocelved
20 - k| 0914226.20 SMP 1 1 As Recolved
21 1 3HOH{24-4chi WB 1 1 As Recolyed
22 41 3H091124.4ch2 MB 1 1 As Received
23 1 3HO91124-dch3 MB 1 1 As Recaived
24 1 3HD9{124-4 MR 1 1 As Recelvad
25 1 3H091124.4 LCS 1 1 As Received 81
26 1 Ho91i24-4  LCSD 1 1 As Recefved 51
o
Pag’é"ﬁ of 2 H3 Bench Sheet ALS Laboaratory Group -- FC ' Supersedes: M\f&

Date Printed: 11/25/2009 8:43 LIMS Version: 6.314A



ALS Laboratory Group - FC

Radiochemistry Prep Worksheet

Prep Procedure:  H3 Prep Batch Not Validated!!! ......qs, Reviow Dato:
Non-Routine Pre-Treatment? Y / N Batch: Re-Prep? Y / N Batch: Prep QASSINCR? Y / N
Prep SOP: PAI 700 Rev:10 Prep Analyst: Jay Fielding { Balance: ‘Cocktaii: UG-LLT
PTEP SQOP: NONE PI’Eb Date: 1-”2‘“2009 Balance: Cocktail Pipet: T-002
Matrix Class: solid Prep Dept: RS Aligquot Pipet: RS-009
Samp | Prep LablD QC | DIeh | WitAlq | FinAlyg Prop Basis | Analysis Vol.{ml) Standards Prep Notes
Num | Num Type| No.
sample | sampla
Comments

]Lot# 87-090301, Due to inadeqty&e volume no sampte duplicate or matrix spike was performed. A LGS Duplicats was performad instead.

Spiked By: Jay Fielding b

Date: 11/25/2009

Witnessed By: [0

pate: 14/ 2.5 /o7

‘?ﬁ.‘ R

i

Soln ¥

RIS T e

~ Prep Conc Uniis Frep Dale Alguot Uniis_ Pipet 1D

kb

Nudlide SalniD
51 H-3 648,3610.44 2523626 DPMini 11124109 0.1 ml RS-013
5 Lry lDllelo

oY
Pag‘E’ 2of2
Date Printed:

H3 Bench Sheet
1112512008 8:43

ALS Laboratory Group -- FC
LIMS Version: 6.3144

Supsersedes: N‘\‘hr




SAMPLE CONDITION FORM (SOLIDS)

ANALYST: 'b/

ANALYSIS DATE: it]zd{e%”

METHOD: 5};{

SANMPLE CONDITION

WORK SAMPLE
ORDER D bywet | TEXTURE . Remarks
0?”215 7["'2,0 kﬁuﬂé UE Swipe n LD vt wrth Sml.:
loinzey 120 ) | | R
odnzl? |12y
pauzzy  |i+Zo S
oinzeg li*et | v | ¥ A v
— g /7
>
/S
[
J e \\’b .
/’/
_/,/
/- e — X
C— —>
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Section 8

STANDARDS TRACEABILITY
DOCUMENTS
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Continued From Fage
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nJ AL jem b bl LIk ce.9% 5(0‘3 te
Hewss &3 b JC [ Y L&J‘sr A [‘39—.-_-5 .L
. /I/ﬂ 71— /”_a*_s. ??é 7‘? ]
J __ﬁj; o . ?? (o) g 3/4/
7 ‘
N — -
' 2’_{) Mes L g ‘7%2 ] ILOJ?SJ'C‘:J’TMA \
Mest b | Emato 100 [6lhels | (240! B, e
- ==
Aed o 16T < —%f'aL / 266195 2 _
INLL Sk 177 mé’:[‘ﬁf?"@J:L ;.07 S 1
YN AR o/ | DL ddac]
Miss -g b Jebscs J-jzi Y /[,{c - 733.V 4 X3
Mebs s ol G [a_;_sf/\ AR _L
I helss| UL DI Y3z [= |
. S~y
C‘-c‘\-{ 7 ¢ r"L._r &L,]C.,
Ir/ | Vi LY A <] f 4 7
369, spokel BN /0116 N (16 o7l UL (474377 (7
~ L bk 84 S\ e R T
— \Tg\_ . i arn | Y i ) { n\‘
\fgg\ Stnd ID: 648.3610.44 N WEHIU ?
@ bescrfpﬁon: 3H i
Expiration: 10/21/2010 Reverification Log |
— Acfivfty’ 4743.70 dpm/mL Analysis Date Iniials  Expiration Date z
i 2s Uncertainty: 3415  dpm/ml. i 1 E
o Ref. Date: ~ 9/3/1998 ;
— Ref Time: NIA T
Prep Date:  9/29/2009 Prep by: JD 0 4_\{\
Matrix/Comp. DI Water \ i )
——  HalfLife (y: 1.23E+01 ' :
o g_ !G‘?&DO‘ iy i %& | :
IEENE NN RN
i | b : i g , Continued on Mage
R . Read and Undersiood By . )
/eld e 10/25[89
Signed " Dare siled [ pate 65
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Sta.nda:rd Reference Material 4927H
~Hydfogén-3-RadiGactivity ‘Stanidarg ¢ o

‘Jun & T

'I'b.té Standard Referencs Matesial SRM) consists of :radmachve “hy‘drogcn—S as water, in 5 m'L O distilled
water. The solution js contained in 2 flame-sealed NIST borosilicate-glass ampoule. *The SRM is Titended
for :t.'ne calibxauon of bcta—partlcle counhng ms,t:uments and, for the momtonng of radmchem:cal pmcedunes

M oW Bl

Raificlogicdl Hazard - W

£ L ER ;"sh:' - L 5 e .- N T : . .
The SRV ampoule contains hydrogen-3 with a total activily of approximataly 3.2 MEY “Hydtdgen-3 decays
by, bete-particle ¢mission. None of the sty ‘Pamcles escape from the SRM ampoule, Daring the decay
process no photons are emitted. Appr te tmshielded dose Fates at scvéral tistaticss (2 of the referenbe
‘time) are given in note [a}*. "There is no detectable- external radiation. The SRM should be used only by

pexsens qualified t¢ to.handle radmact:vematenal. . - N . .
3 [P (R (Lt~ iy e - F

A N
com ml T ..‘.-.v.ﬁf?!.. O RIEIEY. - S TH W b e st oph, B BERE ¥ ghagets
T Chemlcal'ﬁ’ﬁzard T S R She
e - s . o3

G- S e T o TERIR s

The SRM ampoule contains only distilled water, There is 1o chemical hazard, X{ the ampoule is ta be opened
to transfer the soluﬁgn,lihc Iecommendcd p;occdm‘e is glven oz page 2. . e

i L .- B, "
Storage and Handling s A

gt

The SRM should be stored and used & 2 tempera.trn’e between5'and 65 °C. 'The solutxon m an unupened
smpoule ghould remain stable and homogeneous until at least September 2008.

The ampoule (or any subsequent conteiner) should always be clearly marked as contaifiing'Zadioactive
material. If the ampoule 5 transported it should be packed, marked, Iabeled, and shipped iv accordance with
the applicatle national, international, and carrier regulations, The solwtion I the ampoule is 2 dangerous
good (hazardous material) because of the radicactivity.

Preparation
"‘This Standard Reference Material was prepared in the Physics La'boratory, Tonizing Radiation Division,
Radioactivity Group, LR. Karam, Group Leader. The overall techmical direction and physical measurements
leading 1o certification were provided by L1. Lucas and MP, Unicrweger of the Radioactivity Group.
The support aspects involved in the preparation, certification, and issuagce of this SRM were coordinated
through the Standard Reference Materials Program by J.W.L. Thomus.

Bert M. Coursey, Chief

Tomizing Radiation Division
Gaithersburg, Maryland 20809 . Nancy M. Trahey, Chief
Jure 1999 Standard Refersnce Materials Program

Half-Iife angd text revised October 2000

SRM 4927F, page 1 oL6, “*Notes end references are on pages 5,and 6.
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Recommended Pracedure for. Openmg the SRM Ampuule

1)  If the SRM solution is to be diluted, it Ismcommended thatthe dilnting soluticon have a cémposition
comparable to t'uat of the SRM solution

t
2) Weareye protection, gloves, and pmtectwe clothing ; and.work aver a tray with absorbent paper in it,
Work in a fume hood.

3) | .Shake the ampoule o wet all of the inside surface of the ampoule Return the ‘ampoule to the
upright ppsmon. .

B

4) Chedk that all of the ]xqmdhas drained gut of the néck of the atipoule, Ifnacessary, gent‘ty ‘tap*thc
neck to speed the process.

5}  Holding the ampoule upright, scare the mamrowest part of the neck with 2 seribe or diamond'pencil..

6y  Lightly wet the ,sq_ored lme This re.duces the crack propagatlon yelocity and makes for d cIcaner
h:eak. .

7 Hold t‘he ampou]e upnght with a paper towel, a'wiper, or’a support jig. Position'the scored ine away
from you, Using a paper towel or vnper 1o avoid contamination, snap off the top of the-ampmue by
pressing the nar.rowest part of the neck away:&om you while pu]lmg the tip of-the ampoule towards

you. . s
8)  Transfer the solution from the ampoule wsing & pycnometer or a pipst w:tth dzspanser handle
NEVER PIFETTE BY MOUTH. .
9)  Seal any unused SRM slution m 2 flame-sealed glass ampoule, if possible, to minimize the
‘evaporation loss. VN ) .
See also reference [4]%, . - ' - . - . .
: ,);__ .
i X o
3 )
SRM4927F, page 206 ° - ‘ “*Notes and referencesaré oo paged 5 and €.
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. -, PROPERTIES OF SRM 4927F U

T —'7-'..-.- e -‘p:‘-"‘.f'a P

Certified yalues : 1. O C e, ray?

e ‘. s e iTed
:
s . LA
s W, o P
e
BT .t v Wt YR

| 95002 gt Tar 209 5 5]~

4 Solntion demsity, ..,
Rigionuelide 7 ]

Hydmgenis =

Py

{ Reterenice time = .

| 1200 BST, 3:Septembers1993

| .
l Masgid activiy of the solution [6] Wit

e, el ol PRI

634.7 KBy-g7*

ettt ettt 2]

P et | e 13

|| Relative expanded nacertainy =2 | 0723 [d[e] . ., e LS
B 1 H T I . L)
é_ . oo — - . . g L= &
. .. —..  Uncertified valugs L B
T . o oa - ¢
..I!hysmall’jxopcx:tles.w.. s P . i -k
Y Source description Liquid in flame-gealed NIST borosillcate-g]ass ampmﬂc -~ ‘5 3
i a—c ¥
4 Ampoule specifications _Body outside diameter (i6.5= 0.5) WM A C “x:l N

" ChemiealProperfes |~

'Sgléﬁﬁﬁ‘ﬁﬁﬁposiﬁoﬁmﬁm - Cheniicatl""‘ o ToneentFAtON Mass Fraction *
I | . Formuld”’ (mot-L?) pegegl) ¢
: H,0 35 A gD
1| o -.?H:HO R . 6.%:;0'7 . LA X.J:E}'s J
k e TTERT e S 2t - -:.- G R ot ::5- - <l

T L e P e

Radiological Propartles.

Radionuckidic impurities

None detected [

{| Half hives used

Hydrogen-3: (4500 £ 8) d [g] -

Calibration method and measuring
nstnmment(s)

4nf gas counting of SRM 4927E nsing the NIST lengih-
compensated internal gas proportional counters and
intercomparison of SRMs 4927B/4927F using two-4%f liquid-
scintillation counting systems "[h]

SRM 4927F, page 3 of 6

) L. “Nyall Thickuess (06U E U4y T S

* : Barium content |7 “Lesfthan2.5% 7 e

. . - Lead-oxide content T 9 ghs than 0.02% {

Otheg heavy elenients .Trace quantities . y

{| Solution mass Approxxmately5 0 g HE e '

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

Relative Expa:nded Uncertainty- of the Ouiput Quantxty, Uy, (%)

Input Guantity x,, . Method Used To Evaluate u(x), Relative Relative Relative
e souzce of ‘uncertainty | 'the standard uncertanty of %, | Uncefidinty | Sensitivity | Uncertaiuty-
) (A) denotes evalpationby ‘Of Input | _ Factor, - '| Of Output
(and individuzl statistical methody,, ‘Quantity, IEAR Quantity,,
uncertainty components (B)-denotes evaluztion by a(x)ie, G - W),
* where appropriate) »-gther methods (%) i} 5} 5 (%) K]
Massic count rate of | Standard deviation of the mean 018 . . 1O ) 0.18..
SRM 4927E, cotrected = | for 23 sefs of pas counhng 1 o :
for background and .| measurements (A) a - .
decay [H] . ]
Gram-mole Fstimated (B) 0.20 10 0.20
m»asu:aments
| Live-time ol Bstimated (B) 0.10 10 di0 .. |
Extrapolation of ... -Esﬁmimd ®), . . 0.20 10 | 0207
connt-rate-versus-emergy | - -~ S :
to zero energy "o,
Half kife of H-3 { Standard uncertainty “ ] oas 0009 "| 0002
.. | -of the half Iife (A) © [m] o]
‘Liguid-scintillation " ~ Sthndard deviation of the niigan 0.06 10 0.06
intercomparison of SRM | for 7 sefs of Izqmd-scmt:llanon : '
4927F and SRM-4927E: |- measurementsGA) - - . |
| Rediondlidic mpuriies — Limis of detection (B) ] - 100, 00005 | ° 005
Relative Combined SrandaIdUncertamty of the Output Quanmy_. 2V, (%) 036
Cuveragc Factor, &k x2
0.72

SRI\:{. 49275‘?;:«&13&4 of6 .

*Nates and references ar: on pages'S and 6.
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Distance from .Ampoule (em): T 30 Ci00°
Approximate Dose Rate(uSvm) . <0.1(Not detectable) .
b
@ 'I'he stated uncertamty 1s two Himes the standa:d nncertaznﬁy X 1;] ‘?-' J{:':v R }‘

------

Massm actmty isithe preferred namé fm: the quanttty actmty dlvlded by fhe ~to'ta.1 ks of the' sample.

"' See reference £ D e o e
wo 54 woy RE : VELAERL . T e

The reported valuq, ¥, of massic acnvny (activity per umit mass) at fhe reference time was not
measured E{nectly but was dcnqed from measm:emcn"tsa?g galcﬁlaﬁons of of.her guanﬁhes "This cafl
be expressed asy = fltn Xyt . x,,) where fis a mathénatical funéticn demed From fhe dssumed

model of the measurement process. : o s
13 s e

The, valne,t, uscd for each input quantgr_,z hag a standard ungkrt.amty, ulx), that generates 3
correspondmg uncertainty m y, u,(y) =" iy -u'(x() cﬁl.led a mmpnnent of combined" Standard:

uncertainty ofJ “ s - 3 _— s o p iy o
= . . e . At LI 1 . R “-r‘-!
Ihe.cumbmeg&stanﬂard,,uncertam“ty of y, u,(y) ]S thé ppsmve sgnara ICJDt “‘f ﬂ:‘!c‘xsgm of_ihg Equaxes
of he .components of combined stun unc rtmﬁl;y,, I
L :u#- W o, 5_"'.:-_,—,\“,
The combined standard uncertainty & Eﬂﬁphed B 2 % ‘coverage' fhctor of k to obfain U, the
expanded uncerteinty ofy.

AL
Since it can be assumed that the pos:'bl?“e’sﬁmatﬂd values of the massic activity are approximatciy
normaIiy distributed with approximate standard deviation ¥ <(¥), the unknown value of the messic

o

activity,is: beheyad,.to e in the mterval y % Umﬁl a’fe\cel of conﬁﬂence o app:cmmatdfg?‘ﬂ‘s percent.
For further information on the expression of uncertainties, sé¢ eferences 2] and [3].

The yalue of ach standar“& unce.rtamty compone.m;, 21l hence, he vaing ofﬂae expafidéd tmpertainty
1ix§]§, is.a best esumate“based upozﬁﬂl avaﬂablemf I tlon, but 15 oniy appromma’ccly’kuown That
is'to say, the "nncertiin cerfiinty of the uidSttainty" {s tirge amil mot well Known. This is true “for
uncertainties evaluated by statistical-methods {e.g., the relative” standlizd dévidtibh of e Sthndard
denatlon -of the mean for the massic response ; s, approximately 50%) and for uncertainties svainated
by other mcthods (wtnaﬁ could Sasily be oyer estimatedl or under eitiriated by substantial acsounts). -
The unknown value of the expandedunce:tamty nbeheved toBie in themtarvaf U2 to 20§ (' e,;mthm

a factor of 2 of the estimated vilue).

’I’he est:mated Limit of dete:imn for radmnuéﬁdm mpuntles 1s 300 Bq g

1
“The stated fincertainty is the standard uncertainty. See referéfice {5

Ftendive. gas countmg measu:ements were maﬂ“epn fie SRM 49278 solufion dm-mg’1998 and 1993,
The SRM 4927F solution was mtercompa:cd with the SRM 4927E soiution using liquit-scintillation

counting.

Relative standard uncertainty of the inpat quantity x;.

SRM 4927F, page 5 of 6
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. massic activity equal to the estimated limit of detsction.

The relative change in the output guentty y :imded by the relative change in the input quantityx,.
I |gy/an|+(x/y) = 1.0, then a 1% change in x; results in 2 1% change my. If j@a/ax,l (o), = 0.05,
then a 1% change in x; results in a 0; 05% change in y. . .

Relative component of combined standard upcertainty of output quanutyy, roundad to two-significant
figures or less. The relative component of combined standard uncertainty of y is given by w{)y =
|yl @)y = |3plas] «Culy) » (v, The numerical values of #E)k;, 18y/em | « (sly), anid 1,0},
all dimensionless quantttes, are listed in colums 3, 4, and 5, Icgpechvely Thus, the value in column
5 is equal to the value in column 4 multiplied by the value in colommn 3. The input quanhhas are
independent, or very neaxly so. Hence the covariances are zeyo or negligible. * ° -

Py

'I'he relatrve sbanda.rd mcertamty of h-r'is determined by the relative standard m:s.certamty of A (Le
" of the half ]ﬁe) "The selative standard vncertainty of ¢ 15 neghgible

|Bpiagl =t} = [t
'i;iie live time is dete:ﬁﬁéé by co{intiﬁg the ﬁlﬁses frofii 8 gated Crystaiicbﬁuolied'oséﬂlaton

The standard uncertainty for each undetected 1mpur1ty that might reasqnably be” expected to be
. present is estimated to be egual to the esnmated Timit of detection for that impurity, ie. ufn)k; =

*100%. [c"{viax,[ (b)) = {(rcsponse “per Bq'of' mpunty)?(response per Bg.of E-3}{(Bq of
zmpmty)/(Bq of H-3)}. 'Thus u,{y)y is the' relative chinge in y if the impurity were present with a
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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 confrol limits are established using the average count rate frbm the three reagent blanks
associated with each prep batch +/- 3X the estimated poisson uncertainty.

Updated 10/29/09 mh
COUNT GCount Average count Count Batch Average Lower Upper PASS/
DATE # Sample ID  |Duration (min.)| Duration {min.)] Rate (CPM) | Reageni Blank | Control Limit | Control Limit| FAIL
11/28/2009 | 4 | 3H091124-4CB1 30 ' 28.70 '
11/28/2000 | 5 | 3H091124-4CR2 30 49.27
11/28/2009 | 6 | 3H091124-4CB3 30 30 28.10 28.69 25.76 31.62 PASS
11/29/2009 | 7 | 3H091124-5CB1 30 27.17
11/29/2008 | 8 | 3H091124-5CB2 30 28.40
11/29/2009 | 9 | 3H091124-5CB3 30 30 28.97 28.18 25.27 31.09 PASS
11/29/2008 | 10 | 3H091124-6CB1 30 28.60
11/20/2009 | 11 | 3H091124-6CB2 30 24.00
11/30/2000 | 12 | 3H091124-6CB3 | 30 30 29,17 29,26 26.29 32.22 PASS
11/30/2009 | 13 | 3H091124-7CB1 30 29.53
11/30/2008 | 14 | 3H091124-7CB2 30 28.17 _
. 11/30/2000 | 15 | 3H091124-7CB3 30 30 2747 28.39 25.47 31.31 PASS
11/30/2009 | 16 | 3H091124-8CB1 30 29.07
11/30/2008 | 17 | 3H091124-8CB2 30 29.23
12M/2009 | 18 | 3H091124-8CB3 30 30 27.63 28.64 25.71 31.57 PASS
12/1/2008 | 19 | 2H091124-9CB1 30 30.67
12/1/2009 | 20 | 2H091124-9CB2 30 28.87
12M12009 21 2H091124-8CB3 30 30 29,73 29.76 26.77 32.74

RB_H3_Swipes_QCurve

PASS
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H-3 Swipe Quench Curve Background and Efficiency Defermination

LS6000
12122009

Polynomial Coefficient

|

Efficiency Background H # Range i

*x*0 3.7182E-01{ 6.0668E+00 Low= 113.6 |

xM -1,1270E-03| 6.9704E-03 High = 283.3 |

Calib. Date : 10!26!200;9

;

: l

Sample [D Pos # H# Obs.CPM Corr. BCPM | CPM Corr.Fagt,

3H091124-4CB1 51 1353 747 7.010 -0.460 |

3H091124-4CB2 | 22-1 1364 7.67 7.018 -0.652 i

3H091124-4CB3 15-2 135.5 7.30 7.011 -0.289 |

Average= ~0.467 .

Sample 1D Pos # H# Efficiency Background H # Check
09112251 5-2 115.6 0.2416 7.340 OK
0911225-2 5-3 120.6 0.2350 7.375 OK
0914225-3 54 415.7 0.2415 7.340 oK
0911225-4 5-5 121.0 0.2356 7.377 OK
0811225-5 5-6 121.7 0.2348 7.382 QK
0911225-6 5-7 117.0 0.2401 7.349 OK
0911225-7 58 114.5 0.2429 7.332 OK
0911225-8 371 131.3 0.2239 7.449 OK
0911225-9 5-10 124.2 0.2319 7.400 oK
0911225-10 5-11 129.1 0.2264 7.434 oK
0911225-11 512 1221 0,2343 7.385 OK
091122512 22-2 127.7 0.2280 7424 OK
0811225-13 223 1174 0.2396 7.352 OK
091122514 372 127.3 0.2285 7.421 OK
081122515 225 115.6 0.2416 7.340 OK
0911225-18 22-6 166.7 0.1840 7.666 oK
091122517 22-7 116.8 0.2414 7.341 OK
0911225-18 37-3 125.0 0.2310 7.405 oK
091122518 22.9 121.8 0.2346 7.383 OK
0911225-20 22-10 116.2 0.2410 7.344 OK
3H091124-4MB 22-11 138.0 0.2164 7.498 (9]¢
3HO091124-4LCS | 2212 134.4 0.2204 7471 oK
3H091124-4LCSD | 1541 136.6 0.2181 7479 0K

3H091124-4_H3-5ml_Swipes




Tritium Swipe (Glass Vial) Quencit Curve Standard:  659.3020.95
10/26/2009 Ref. Date : 9/3/1998
Reckman LS6000 Bkg. Cocfficients Spike Act.:  160351.040  dpmvml. EIf. Coeflicients
. Ax= 6.9704E-03 Spike Vol. : 0.10000 mL Bx= -1.1270E-03|Window 2
Non-Spiked/ Background B= 6.0669E+00 |Spiked / Efficlency C=_ 3.7192E-01}Confral limit determination
Sample ID H#  CPM | Calc. Bkg. SigmaDiff. | Sample ID Hi# CPM Corr. Bckg, Comr. CPM DPM  Efficiency|Cale. Eff. % Diff. Sam. [D CPM ||
3HOBO422-2B01 1135 658 6.85 0.84 0916022-1 113,86 1992.88 6.86 1986.02 8556.38 0.2321 D.2439 5.08% 3HO90422-2B01 26.75
3H090422-2B02 1451  7.28 7.08 -0.58 0916022-2 1424 1885.90 7.06 1878.84 8556.38 0.2196 0.2114 371% 3H090422-2B802 27.73
3H00C422-2B03 1668 7.78 7.23 -1.53 09168022-3 159.4 1731.13 7.18 1723.95 8556.38 0.2015 0.1923 -4.57% 3H090422-2803 26.78
3H09C422.2B04 1794 7.83 7.32 -1.42 09160224 179.9 1499.31 7.32 1491.99 8556.38 0.1744 0.1692 -2.98% 3H000422-2804 27.63
3H000422-2B05 1981 74 7.45 1.01 0916022-5 197.1 1285.78 7.44 127834 8556.38 0.1494 0.1498 0.26% 3HO90422-2B05 2760
3H0O0422-2B06 2144 712 7.56 1.28 0916022-6 2187 1071.89 7.57 1064.32 8556.38 0.1244 0.1288 3.56% 3H090422-2B06 27.55
3HOD0422-2B07 2327 7,17 7.69 1.50 0918022-7 233.0 894.88 7.69 887.17 8556.38 01037 | 0.1093 5.44% 3H090422-2B07  29.35
3H0B0422.2B08 ~ 2482  7.17 7.80 1.81 0916022-8 250.4 737.97 7.81 730.16 8556.38 0.0853 0.0897 5.13% 3H090422-2B08 2817
3HO0B0422-2B09  258.7 8.35 7.87 -1.29 091602_2-9 261.4 644.34 789 636,45 '8556.38 0.0744 0.0773 3.95% 3H090422-2B09 20.07
3HO90422-2B10 2758 7.8 7.89 0.53 0916022-10 278.5 528.08 8.01 520.07 8556.38 0.0608 0.0580 -4.50% 3H090422-2B10 28.12
3H090422-2B11 2833 8.7 8.04 -1.73 0916022-11 287 459.26 8.07 451.19 8556.38. 0.0527 0.0485 -8.09% 3H090422-2B11 27.43
3H090422-2B12* 29585 8,72 8.13 -1.55 0916022-12* 303.6 393.26 §.18 385.08 8556.38 0.0450 0.0298 -33.88% 3H090422-2B12* 28.15
(BKG CLs = +/- 3 sigma) *These dala points are not used in the calibration (Eff CLs = +-10%) 09160221 27.73
Max 1.81 due fo poor fit, : Max 5.44% 0916022-2 27.34
Min -1.73 ] ' Min -33.88% 0916022-3 28.48
: 0916022-4 2937
Background Determination Efficiency Determination 0916022-5 26.95
- . 0916022-6 26.07
o y = 6.9704E-03x + 6.0669E+00 0.3000 - y = -1.1270E-03x + 3.7192E-01 0915022.7 3041
0916022-8 30.03
09160229 26.80
0.2500 - - 0816022-10 2747
9 0916022-11 25.94
0.2000 0916022-12* 27.34
Ave.= 27.02
B8 4
= §‘ UcL= 31.60
& £ 0.1500 LCL= . 24.24
71 &
0.4000 -
[
0.0500
1100 1350 1600  1B50  210.0 2350 2600 2850 0.0000 i . . . i : i .
HE 1000 1260 1500 1750 2000 2250 250.0 2750 2000
H#
Quench Contral Limits Analysis Window Settings
Upper 283.3 WIN 1 {50-250)
Lower 113.6 ' WIN 2 (450-906) )
P A/W/ 16/50/A
et c/’é’é” Ly 0 -8~ 09 , -
Instrument Technician = Date Supervisory Reviely ™~~~ Date
- ) .

rinstscs6000\Calibrations\Quench Curves\2009110.26.09_H3_swipes_QCurve {H-3 Quench Curve)
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®H Swipe Efficiency Calibration Verification / Method Blank Verification 10/27/09

Caliiration Source Check

L86000

Analysis Date: 10/27/2009
Muelide: *H

Half Life; 1,230B401 yr.

Calilyration Clech Source:
Spike Standard: 648.3610.05
Reforence Datet 9031908
Splked DPM:  5141.07 dpm/mL
Spike Volume : 1 ml
Spiked inte : 1 sample
Current S8pk. Act, :  127.i9 pCifsample

U= PL=

Calibration Check Source Count 0.112 9,102
) Sample ID Rack Tos__| Prep Date | Cat. Dur. | Anal, Vol.| GraGPM | BkgCPM | Effics Activity | I {denom.)| Chen. Yield| LCS Recovery:] Pass/rall | Units 35 CU U PU 23 1T
0916023-1 5 P Ar222609 130 1 7006 7.23 02216 131.50 0478 100% 103.4% PASS || pCisemple | 2.743 | 1472765 | 1341268 | 20.108
0916023-2 25 3 412212009 180 1 47.93 7.67 0.1457 12473 0323 1004 98.1% PASS || pCirsample | 2.444 | 1396964 | 1272235 | 19.206
0916023-3 25 4 42212009 180 1 25,13 821 0.0622 126,09 0.134 100% 99.1% PASS || pCifsamiple { 6415 | 14.12263 | 12.86168 | 20.150

: = PU=

Method Blank Check Conni 0.712 0,102

Sample ID Rack, Pos Prep Bate | Cnt, Bur. "Anil Vol.] GrsCEM | BRECPM | Efhtienty [Chem, Yield) Ridempmy|  activity MDC TassiTail Unils s CU 1U ru 2sTPU |

3H090422-3B01 25 [ 412272009 180 1 7.52 (At 0.2268 100% 0,496 0.6957 1.95 PASS | pCifsample | 1.153 | 0.07792 | 0.07096 1.158
3H090422-3B02 25 4222009 180 i 193 768 01476 L00% © 0318 0,7746 3.11 PASS | pCifsample | 1,850 | 0.08676 | 0.07501 1854
JH090422-3803 25 .8 4f22/2009 180 i 812 8.24 0.0574 100% 0124 | -0.9835 8.10 PASS || pCifsample | 4.874 | -0.11016 | -0.10032 | 4876

R:INSTUWSCULSE000\CALIBRATIONS\QUENGH CURVES\200912,26.09_H3_swipes QCurve (3H 1CV_ICB}
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H-3 Swipe Quench Curve Backgiound and Efficiency Determination

LS6000
10/28/2009 . Polynomial Coeticient
Efficiency Background H # Range
*x"0 3.7192E-01]| 6.0669E+00 Low = 113.6
xM -1.1270E-03| 6.9704E-03 High = 283.3

Calib. Date : 10/26/2009

Sample 1D Pos # Hat Obs.CPM Corr. BCPM | CPM Corr.Fact.
3HD90422-3CB1 | 25-1 132.3 7.16 6.989 -0.171
3H090422-3CB2 | 25-5 128.3 7.38 6.968 -0.412
3H090422-3CB3 | 25-9 128.8 7.07 6.965 -0.105

Average= -0.229

Sample ID Pos # H# Efficiency Background H # Check

0916023-1 25-2 1334 0.2216 7.226 OK

09160232 25-3 197.2 0.1497 7.671 OK

0916023-3 25-4 274.8 0.0622 8.212 OK
3H090422-3801 256 128.1 0.2298 - 7.175 OK
3H090422-3B02 | 25-7 199.0 0.1476 7.683 OK
3H090422-3B03 | 25-8 279.1 0.0574 8.242 OK

10.26.09_H3-5ml_Swipes_ICB-ICV



FAaBE: 4
A1 om TS ow Bl e Ao 2& Q0T 2009 1012
USER: 4 COMMERNT 3 LE&AOOD
FRESET TIME
DATH Cal.0 p
COUNT Hi.ONE o Ny
TR FHABE H M
SCINTILLATOR: LIGUID
LOW LEVEL 8 YES

&I, D0
LEM M
IO

FRIMTER y H5TD
BED s EDIT

F:\ ROt

YRS  EAMPLE REFEATE:
MO REFLICATES
ALC MO CYOLE REFESTS 3
LUMEX : RO LOW SAbPLE REJ: ]
HALF LIFE DORRECTYION DATE:

2
[l ol

EETE Y

e

Sk 0
SR O

BIE.
Eis .

L. Qoo
L D0000O0

HERROR: L.

a5 o L G
AERRORYED.O

B, O

0.0 -
‘{E'E:":i " tj b

AN §

FE FalLTOR:
R o R G

FARTOR

| U

SLPHA-BETA DISCHTM

BaM POS
NG

1 ZF4-1

2 342

4 b4

345

& Edi

7oA

8 EH4-8

9 34-9

L Tl L0
11 H4-11
12 T4-iZ
I BO-1
14 B
15 B0~
e Bl
17 BO-5
18 BO—&
17 BO-7
20 BO-5
D1 B
D B 10
2E BO-11

D4 BO-12

TIME
MIN

b. oD
£.95
7.55
g, 75
10,20
12,20
14,60
17.75
0, B0
24,75
2R 45

wppett gmy
it b ad vl

S, 00
il D0
HO o 00D
&0 L0
&0, 0D
&Y, 0
&0, )
&, G0
i, O
&y,
{1, DO
GO L0

el

PP

= & =

2

0 = 3 fd (0 S8 ) R g
MR R RS LN 3 Y

BRI 53 B R B R b e e
LR = Rt SR

u

=87 .4

EOZ.6

1155
145.1
1hé&.9
17% .4
izg. 1
214 .4
2T F

aloetaln F
482
BEB.T
B27G.8
o

i el ot

EE5.9

NATIGN: - NO ;o

L ehk

P [ e

R 8 E P

Rondt L Al 000

BLAFEED

CPM ARRROR

19952 . B
188H. 90
L7ELLLE
147905
1285.78
1a7L.8%
g4, B
TET T
bdbdh Bl
Lae. 08
AT, 2
G9E. 26
é! n ':‘.5(:'3
Y
778
7. 8%
7.10
71
7417
7.17
g, 38

AT T O T B L £~ ] wd ] d ] o ~d ]

B
e s I 1 T £« PR s QNI 3 0§ QECy [ § QY + B o S SURE T ACRIF U A IRV T A S

-

M A B Beode B0 ) 44 28 ~d O fR CH LR £ LN LN £8 LT £ OH o b

u

7L 83 "
B.70 e
8.72 0 73

LM

B7.VE
827 .4
28, 48
e A
26,96
aE.07
S 41
B0, 0%
Bé w0
R7 .47
BE. A
T
. 7R
o i o}
.78
pry N
27 . &l
a7 . 0%
2. NG
G e A7
-
29, L3
e A
281

AERRFOR s

LLIME X

TIME

14.78 .08 720
14,51 £, 06 14.8%5

1Z.64 0,08 25,07
12.48 0,08 2L ED
12,06 0,05 45,47

Q.08 Gh. 36
.05 71.71
.06 QULER

11.22
Y. 45
.64

8. 57 2., 15 11134
7. &7 0,08 1Z36.95
7wl Q.08 16628
H.63 .05 200.41

26174
F22,99

. B
0 &5

A, B
490

4,99 0, 5% w8417
4,91 0.24 425 54
4.91 0,22 S& .4
4.92 .23 BAT . 60

HEB.TE

4,77 0.21

4.78 0. 24 H8F 85
4,7% .20 FR0D.95
4,77 0.21 H1Z.0%
4,93 .19 875.Z1

4,87 0,18 934,3X
GO~ 04— 1©20|

Wete 1o -27-6f
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B60_04_102601

BSF version r 3

Instrument Type 1 LS 6000

bata capture Date 1 26 oct 2009 09:14:01
User Filename : C:\...\LS WINCONNECTION\DATA\USER(4\UN102601.BSF
User Number p 4 ‘
User Id * 3H:5-ML,10-ML
User Comments : LSG000
Praset Count Time : 60.00
calculation Mode ;. CPM

H# Selected ! YES

Ssample Repeats~ o1

Printer Output Mode : : S5TD

Blank count i NO

TC# or 5CR Selected : : NO

Replicates : LA

RS232 output Mode : EDIT
Two-Phase Selected 1 NO

AQC Choice ! NO

Cycle Repeats | d 1
scintillator Choice : LIQUID

Lumex Selected : NO

Low Sample Reject Count 1 0.

tow 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 window 2 1 450.00
Preset %Error Iso2 . 1 20.00

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

sam Rack Time H# CPM Isol %Errl CPM Iso? %Err2 LumEx ETTime

1 34-1 6.60 113.6  1992.88 1.74 27.73 14.78 0.08  7.20
> 34-2 6.95 142.4  1885.90 1.75 77.32 14.51 0.06 14.85
3 34-3 7.55 159.4  1731.13 1.75 28.48 13.64 0.05 23.07
4 34-2 8.75 179.9  1499.31 1.75 2037 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
& 34-6 12.20 215.7  1071.89 1.75 26.07 11.22 0.05 56.36
7 34-7 14.60 233.0 894.86 1.75 30.41 9.49 0.05 71.71
g 34-8 17.75 250.4 737.97 1.75 30.03 8.66 0.06 90.23
9 34-9 20.30 261.4 644.34 1.75 26.80 8.57 0.05 111.34
10 34-10 24.75 278.5 528.08 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
i5 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 2935 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 20.07 4.79 0.20 750.98
22 50-10 60.00 275.8 7.80  9.25 2912 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
@¢J0ﬁ7ﬁ

Page 1



PoaBE: 1

Eow s Sl o DD e gl 27 00T 2009 0Z2:41
LIgER: & - COMMENT &« L8&0DG .

FREBET TIME 16350, 00

DaTa Call H (4 R S sYESE  BaMPLE REFPESTS: i FRINTER s BTD
COUNT BLARNK i MO OOICHE s NO O REFL-ICATER : 1 REZEFZ 7 tEDTT
THO FHASE F WO ARC s NG CYOLE REFPREATS 1 '

%
ot

SCINTILLATOR: LIGAUID  LUMEX: NO o LOW S5AMPLE REJ:
Lo LEVEL. H YES  HALF LIFE CORRECTION DATE: none

CHAaN: 50,0 - REO.O0  ZERROR: 1.75%  FACTOR: 1.000000 REG. SUE: (8]
CHARN 480,00 - Q00,0 MERROR: Z0.00 FACTOR: L.000000  Bke. SUBR: i

CRININATIONG NG

S RN VIS X CR WP -~ IR e e

BAM  POZ . TIME (S LA e T e Iredl W it LUMEX  ELAFPBED
ML) FEN CFM RERROR CEM RERROR A TIME

180,00 1323 T lds 29,98  2.7F  0.36  L1B2.34

—1 2351 B, 57
2 RB-Z 180.00 133.4 0. s 1.4 F0.97 2. b8 .14 o a4, 58
I ORI 180,00 1F7.2 47 .98 2.15 8.7 2.78 0,13 Db T
4 2E-4 180.00 274.8 2. L Z2.97 B B 2.7% .14 ?gsn@a_
—4 Z8-5  1B0.00 1ZF.35 7 oo .49 R, B 2.77 0. 328 PL1.2
G 26 180.00 126.1 7o B2 S DGR 2,72 Du b 1H?$"Jﬂ
7 O2E-7  LB0.O0 19%.0 VR .29 Bo N 2.710 0.17  AETE.TL
8 25~-8 180.00 279.1 g.1L2 5,23 Y., E8e 2.7E Q.14 1457 .85
— E0-9  1B0.00 128.8 T a7 t.6l F0.0L 0 E.72 .17, Ledo.02

Bbo - - /02 70/
s 1057 ~A

82



) B60_08_102701
BSF version 3

Instrument Type v LS 6000
Data Capture bate : 27 0Oct 2009 02:45:15
User Filename : C:\...\LS WINCONNECTION\DATA\USER(}8\UN102701.BSF
User Number : 8

User Id : 3H:5-ML,10-ML
User Comments 1 LS6000
Preset Count Time + 180.00
Calculation Mode : CPM

H# Selected : YES
Sampie Repeats 1
Printer output Mode : STD
Blank Count : NO

IC# or SCR Selected T NO
Replicates 1

RS$232 output Mode : EDIT
Two-Phase selected : NO

AQC choice : NO
Cycle Repeats 1
scintiTllator Choice : LIQUID
Lumex Selected 1 NO

Low Sample Reject Count : 0

Low Level Selection t YES
Half Life Correction Date ! none
window Limits Window 1 : 50.00
Preset ¥Error Isol : 1.75
Norm MuTtiplier Isol 1 1.00000
Background CPM 1 : .00
window Limits Window 2 : 450.00
Preset %Error IsolZ : 20.00
Norm Multiplier Iso2 ¢ 1.00000
Background CPM 2 : 0.00
Alpha/Beta Discrimination T NO

Sam Rack Time H# CPM Isol %Errl CPM Iso2 %Err2 LumeEx ElTime

1 25-1 180.00 132.3 7.16 5.57 ) 29.98 2.72 0.36 182.24
2 25-2 180.00 133.4 70.06 1.78 30.97 2.68 0.14 364.55
3 25-3 180.00 197.2 47 .93 2.15 28.71 2.78 0.13 546.79
4 25-4 180.00 274.8 25.13 2.97 28.56 2.79 0.14 728.98
g 25-5 180.00 129.3 7.38 5.49 28.89 2.77 0.28 911.24
6 25-6 180.00 126.1 7.52 5.44 30.03 2.72 0.26 1093.50
7 25-7 180.00 199.0 7.93 5.29 30.23 2.71 0.17 1275.71
8§ 25-8 180.00 279.1 8.12 5.23 29.88 2.73 0.14 1457 .83
9 25-9 180.00 128.8 7.07 5.61 30.01 2.72 Q.17 1640.02
/odﬁfg?

page 1
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}H L/ﬁ%:

LSC Run Log Instrument ID: LS86000 379825 ALS lLaboratory Group - Fort Collins
CountTim Position
Daie . Sampile ID e(min.) | Rack & Position Test User # Batch 1D Check | Initials Comiments
lo-J-09 [ero%esS0 -3 {30 3S - 0 PE -55 1} T o0l -] i | A |
2 1 1 "])b - .3 { 1 i
31 | -3uEbng - Y \ L
a_| RE ~30ep 2 dup ) -3 | Recount  Lumex >3 V.
5|1 ™aaof FrE0ai0lk ~leha A - & P
s | 9909050 - 3MS 019 - 7
7 1 “3REP [80 - X ’ -
8 o > AEP2 =9 J ‘ Qecocu;tr’l Lisnax 28 7,
9 0922008 - - o ) LA
10 PEQSIOp - M & - U
me L Ares 153. 50 - 2 ' «
g2l PEOSIOf, - Y e 1 17 - | S L. et o :
13| 10=23-09 | buity B 10 bpd  ~13,1-4 S ) plto— | it | pAg— .
4] 102509 _@909050 -3 Raolofq)l (80 57 - | FE.&S 12 FESR 016 -] \ 1 |mex shlt > S 2,
Bl L L ‘—3_@%\.1 I - 2 L L J N N
Blip-B-09 | dasl O 10 o  —dy)-2)  — Ll — M | are—) A
17} 4o b -0 8 Ly J Joo- L _— | d — T d
18] 026-09 | 031020 —1 bt | 34 - | H2 y SHOT o) - wre | w13 gl vial Swipe B.Curvec
19 ' | =1 k.45 V- A \ | \ { Y Y
20 A 7ss | | - 1o B |
21 Y .78 - Y i
22 -3 |0.10 - 5
23 -l .lo -
24 -] . O - 7
25 -3 17: 75 - %
26 -9 20.30 - 4
27 -10 2478 ) I
28 = 25 4S - | \
29 R X 23.A5 | L - 1
30| JHOTOUTY. ~ 2 b | 00 | B - | L L . e J R

Analyst/ Date _ zé2. 1048 ~&]

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

oh
=S

L2

FORM 762r6.xls {3/7/09)



ﬁ Noﬁe: Each page is copied as completed and included with the workorder/run documentati?n; reyigw_eﬁ subsequently.

P
RIS L

£ SC Run Log Instrument ID: L.S6000 379828  ALs Laboratory Group - Fort Gollins
. CountTim . Position -
Date Sample 1D e{min) | Rack & Position Test User # Batch 1D Check | Initials Comments
N I0-26-09 | 2HOGMIg-2 M B ko SO - A 1o 9 3RO 23 -4 e | e H) qlast v@JMMBM’M
2l <A e | | =3 \ \ v [
3 ~hmbly | | -y \
4 ~A b .S l -5 \
5 = Mo | - . / '
.8 ~d M} -
7 -4 MBS - g ! ' ;
: App - g | ’
e - = [0 - 10 /
o | 2ol . T /
11 v L mpla b Y L + & & L
12 10+17-0% Deddy @« IC 11 ol b YW L2 a— Lok - dere | ) plA—
13} 10/7-09 | _3neen2) - 3cb) BO_|AS - i ¢ A SHO 942 - H3 g vial swipey TAVs/Ipls
14 Mk Dab -] o U
15 3 ~d -
16 L - Y
17 3o Fou2) -3 L4 - S [
18 ~3up) - L |
18 Yy - T I [
20 ~> Wb - % [ - I ]
21 A L u’ﬂb b v - & WJ’ J/ [ L )
22} o8- Nucly ® e 10 b -RBg¥iguser —1 L — ferz | pet— | pIA—
sal ! : ; ]
24 — ' —
25
26 o —
27 ]
28 —~
289 - . -
0| j IOy o ——F
Analyst/ Date ____jitt o5 -F

FORM 782r8.xls {31T/09)
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ALS Laboratory Group -- FC

Radiochemistry Instrument Worksheet

Reportmg Umts

ST T il

Sample Barcodes - - :

ososrizes___ |ATMERRR T GERERIGRALI riersars2 R
Sonprsaarss R QRO Snarss A
onorzaarss | RARSH IR A e ar B
g A EE AT A s e
stz arss A N osrgazesto L R
S | T O S e
_ T iy (VIR TRAMAIATANAL,
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Eteero N |11 T ey R A
vemzme  (AEAMROTRAMOEN e L .
swmewer _ [IMOAGNOEOINRY =~ st HAGHAREINRIRM A
®oe20f3  H3 Instrument Sheet

Date Printed:

6/9/2009 )

14:35

ALS Laboratory Group ~FC

LIMS Version: B8.266A

Supersedes:
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ALS Paragon

Radiochemistry Prep Worksheet

Prep Procedure:

H3

e

Reviewed By: DBC

Review Date:

4/23/2009

Non-Roufine Pre-Treatment? Y / (¥ Batch: /l///i' ' Re-Prep? Y / §3  Batch: .. i Prep QASS / NGR? Y / (D A
Prep SOP: PAI 700 Rev: 10 Prep Analyst: Derek B. Caduff - Balance: Cocktall; UG LLT
Iirep SOF: NONE Prep Date: 4/22/2C09 Balance: Cocktail Pipet: T-002

Malrix Class: Il'quid_ Prep Dept: RS Afiquc?t Pipef: RS-015

Samp | Prep Labib Qc | Dish | InltAlg | Fin Alg Prep Basis Analysls Val.(ml) Standards Prep Notes
Num | Nuin Type} No, sample | sampie

1 1 09160221 SMP o 1 1 As Recolved o 751 0 UL, NITROMETHANE ADDED
2 1 0918022-2  SMP 1 1 ps Received /s 15

3 1 0913022-3  SMP 1 1 As Recelved VAL 30

4 1 09160224  SMP E 1 As Recelved ] / 51 45

§ 1 (9160225 GNP [l 1 As Recelved J/ st &0

[ 1 09160226  SMP [ 1 1 As Recelved / st 75

7 1 05160227  SWP j E] 4 As Recelved / st a0

8 1 0316022-8  SMP [ 1 As Recelved / 81 105

9 1 osfeozzs  sMP | 4 1, AsRecelved 7/ ST 120

161 o9leozz-0 SMP y | 1 1 Ag Recelved &/,&@ s1 135

11 1 o9t60za1 sMP Sy 1 1 As Roceived NR S1 150

12 1 odleozzdz sMP MR 1 1 As Received I 51 185

13 1 3HD090422.2BD1 MB [ 1 As Recaived / 7 a

14 1 3H020422-2802 ME 7 $ 1 As Recelved / : / 15

45 1 3H090472-2803 MB | 1 1 As Receivad / { g

18 1 3npend2zom04 MB | 1 1 As Recelved / / a8

17 1 oHO904222B05 MB | 1 1 As Recalvad / Wi 60

18 1 3HOPO4222B06 ME | 1 1 As Receivad / WAk 75

19 1 3aHosodaz-EB07 MB | 1 t As Received [ ) IR an

20 1  3H090422-2808 ME ! 1 ] Az Recsived | /Y 108

21 1 3HO904727B09 MB | 1 1 As Received | i 120

22 1 'aHosodzz-2Bi0 MB | 1 1 - AsReceived [ / 135

23 1 3H0304222B11 MB | 1 1 As Recaived f / 150

24 1 3H0904222B12 MR ———— 4 1 AsReceived e L 165

oo .
P;Ee 10f2 H3 Bench Shest ALS Paragon Supersedes: 43107 _fff!{l’
Date Printed: 4/23/2009 7:51 LIMS Varglon: 6,255A




ALS Paragon

Radiochemistry Prep Worksheet

Prep Procedure:

H3

Reviewed By: 0BG ﬂm

Review Date:  4/23/2009
Non-Routine Pro-Troatment? ¥ /() Batch: A Re-Prep? Y / () Baich: W Prep QASS / NCR? Y 1 8
Prep SOP: PAI 700 Rev:10 Prep Analyst: Darek B. Caduff Balance: Cocktail: UG LLT
Prep SOP: NONE Prep Date: 4/22/2009 Bafance: Cacktail Pipet: T-002
Matrix Class: liquid Prep Dept: RS Aliquot Pipet: RS-015
Samp | Prep LablDp Qc 1§ Qish [ InftAlg | Fin Alg Prep Basls Analyeis Vol.(ml) Standards Prep Nates
Num | Nuin Type| MNo. sample | sample
Comments O - R e
|US LLT LOT #97-080401
Spiked By: Derek B. Gadulf Date: 4/22/2608
Witnessed By: Jelf Kujawa Date: 4/22/2008
Soln# __ Nuclide SolnlD
51 H-3 599.3020.95 B8, 169122 DPMmI 04/22/10% Q.1 ml RS-008
o
—i
Page 2 of 2 H3 Bench Sheet ALS Paragon Supersedes: ___M{wfel {141
Date Printed: 4/23/2009 7:51

LIMS Version: 6.255A
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ALS Paragon

Radiochemistry Prep Worksheet

Prep Procedure:

H3

'Prep Batch Not Validated!

Reviewed By:

Review Date:

Non-Routine Pre-Treatment? Y { N Batch: Re-Prep? Y 7/ N Batch: Prep QASSINCR? Y I N
Prep SOP: PAI 700 Rev: 10 Prep Analyst: Derek B. Caduﬁoﬂ(' Balance: Cocktail:
Prep SOP: NONE Prep Date: 4/22/2009 Balance: Cocktall Pipet:

Matrix Class: liquid Prep Dept: RS Aliequiot Pipet:

Samp | Prep LabiD QcC | Dish | InitAlg | FinAlg Prep Basis | Analysls Vol{mi} Standards prep Motes
Num } Num Typej No,
sample | sample
4 1 0948022-1  SMP 1 1 As Recelved s 0 UL NITROMETHANE ADDED
2 A p9i622.2 SMP 1 1 As Recelved st - 15
3 T 0916022-3 SMP b 4 As Received s 30
4 1 09160224 SMP 1 b As Recaived S1 45
5 1 0315022-5  SMP 1 1 As Reteived s1 50
6 1 0916022-6  SMP 1 1 As Received ] 75
1 1 ‘03180227 SMP 1 1 As Recelvod ] 20
8 1 0916022-8  SMP ] 1 As Recelvad 51 - 105
2 1 0916U22-3  SMP 3 1 As Recelved 51 120
10 1 081802210  SMP 1 1 As Received S1 135
i) k] 091602219 SMP 1 1 As Recelvad 51 150
12 1 091602212 SMP 1 1 As Recelved . S1 165
12 1 3HD90422-2801 MB 1 1 As Recelved ]
14 1 3HU9U422-2B02 MB 1 1 As Received 16
1§ 1 3H0D04222B03 My 1 1 As Received 0
16 1  3H089422-2B04 MB 1 1 As Receivad a5
17 1 3H090422-2B05 MB 1 3 As Recelved &0
18 1 3H090422-2806 ME 1 1 As Racelved 15
19 1 3HQ20422-2B07 MB 1 1 As Recalved 90
20 1 3H0D90422-2B0B  MB 1 1 As Recaived 105
24 1 3HDR0A22.2BUY MB 4 1 As Recelved 120
22 1 3Hpoo422.2B10 MB 4 1 As Recejved 135
23 1 3+0994222B11 MB 1 1 A5 Recelved 150
24 1 3tooo4z2-2B812 WME 1 1 As Roceived 165
=)
-
Page 1 of2 - H3 Bench Sheet ALS Paragon Supersedes: AL
Date Printed: 4{22/2008 11:44 LIMS Version: 6.255A




Frbl 6o0crey BESEUE R

WGGZ'g (LoISIaA SINI
0 :sapasiadng ‘ uofered gy 188Yg youagd £ z 10 Z obeg
: &

o1/
wi 4
800-6¥ w10 G0/E/f0  WWWdd  Ccl B8} 88 5610606 BED &H IS
Qredld squny Babjy eleq dsid &0y Sdon dalg  Givios SPIONN % UIo5
SR e atInos ande RS

59/,& A ajeQ » [77// :AQ passalim
'kﬂhtié :aeq ‘ ] 0 hg paxidg

i e e e ) e e e JOARRO~( L wr01iMIen
S]UALULIOYD
ajdwes | adwes
. . ‘on |adAL winN | ey
SajoN dalg SpiepLEs {|wiy1op sisfleuy | sjseg doig biyuwg | biywwy | usia | oo QigeT daig | diueg
st Adeg daig pinbi| :5S€15 Xy3Ew

fNadid 1onbily
800¢/221y 2] da'ld INON dos dgjd

adid j1ejoon “sotieled
AE00D '8oueleg ~{ff Unpe0 @ 4R12a asheuy dald 0L:A%Y 002 IVdl *dOS daig
N I A &NONJSSVO daid o N f A edaid-ay AR N f A £3UBLEAl)-aid SURNOY-UON
B)B(] malAR :Ag pamslag Ak ' .
Y aRemend  iHpOlEpIeA 10N Uosleq doid ¢H  :empedoid deig
' uofieied sy

1saysyIopy dald Aysiweayooipey




ALS Laboratory Group - FC

Radiochemistry Instrument Worksheet

Prep Procedure:

W3 (Glgss \/4/ S\wzm 103

5[ TOBS

Analytical QASS / NCR? Y 1@ A

Preqn LabiD Qc | {nlt Alg] Fin Alg] Units | Report Cnt 1

Cnt 1 Rack-| Cnt 1 Pos Cnt2 Cnt 2 Rack- | Cnt2 Pos Cnt3a

Gnt 3 Rack- ] Cnt3 Pos Notes
Num Type Units Filelinst Pos Ghk By Filefinst Pos Chk By File/inst Pos CGhk By
1 19150234  SWP 4 1 sample pC'n.ll lbfaé)@i’ _ — ‘ .
1 o9ispR3-z  sMP 1 1 sample pCi AS __:.; ﬂrﬂ < WEJ) [L%LL M}{TO
1 09160213 SMP 1 1 sample pCifl —[_’ ! }.
1 3Hosv4zz-3B01 MB 1 1 sample  pcift ~( / / [qg _
1 1H080422.3807 M8 4 1 sample pCHl _7 @O
1 3H090422.3R02 MB 1 1 sample pCill Lo /
€ | // (40
1 3H090422-3CE1 MB 1 1 sample pCHl - .
1 IMpscaz2.aCH MB 4 1 sample pCil N ‘lS / . . ([8 j
1 3H09042Z-3C8: M8 1 1 sample pCill N L '__q \-l/ el m A [O \J
]
' S e e T e
_Sol::# Nucde SolniD PrepGone  Units __ Prep Date Aliquot Units Pipet [D
. 81 H-3 648.361005 2827459 DPMimi 04/22/09 0.1 ml RS-008
Reporting Units
th oo TEGrpNames. s T
05160231 . H3 pCifl
09160232  H3 pCi
0o180233 M3 __pCil
Sample Ba_l_'_?odes :
e B AT AR omAaPs? B AR
A R R D e A
mescciercl|[1 11 T | e R ROV
;‘98?-?_@‘;;;?_2}?5_________‘__‘___lllllllﬁllﬁllﬂﬂllllilﬂﬂlﬂlﬂllﬂlllﬁlllﬂlllllﬂlllll! oo e A
mmeee S
;&ge 1 of | H3 lnstrumentSh.eel ALS Labkoratory Group -- FC Supersodes: W
ate Printed: 6/9/2009 14:36 LIMS Versian: 6.268A 7
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ALS Paragon

Radiochemistry Prep Worksheet

Prep Procedure:  H3 Prep Batch Not Validated!!! ... ...z, Review Date:
Non-Routing Pre-Treatment? Y /| N Batcin: Re-Prep? Y/ N Batch: Prep QASS/NCR? Y I N
Prep SOP: PAI 700 Rev: 10 Prep Analyst: Derek B. Caduf 4 ( Balance: Cocktail: UG LLT
Prep SOP: NONE Prep Date: 4/22/2009 Balanca: Cocktail Pipet: T-002
Matrix Class: liguid Prep Dept; RS . Altquot Pipet: RS-015

Samp | Prep LahlD} Qc | Dish | WitAlg | FinAig Frep Basls Analysls Vol.fmt) Standards Prep Notes
§ Num | Num Type | No. -
| sample | sample
1 1 09160231 SMP 1 1 A3 Recelved 51
- 1 0916023-2  SMP 1 1 As Recelved 81
3 1 09150233  SMP 1 1 As Recejved $1
4 1 3Ho90422-3801 MB 1 b ] As Racelved
5 1 3H0I0422-3B02 MB 1 1 As Recelved
] 1 3H090422-3B03 LCSD 1 1 As Received

Comments

ielitiors 77080 T

Spiked By: Derek B, Cadult 2fj{

Witnessed By: /rﬂé\
/o

Date: H[HM‘!

Date: 9(@255_"2 :

Er

Soln# _Nuclide -

Prep Conc

Units

Piep Date_Allguot Units _ Pipet 10

SolnlD
51 H-3 648.361005 2,827,458 OPMml 04/22/09 0.1 M RS-008
. é.‘: r"
I
P f 1 . 7
age 1 o H3 Bench Sheet ALS Paragon Supersedes:

Date Printed: 4/22/2009 i1:47

LIMS Version: 6.255A
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Descripiion: H-3
Expiration; 2/26/2009
Activity: 160351.04

La

(85 Uncertainty:  1154.53
Ref, Dats:  9/3/1098
Rsf Time: N/A
Frep Dale:  2/7/2008.

Matrix/Comp. D] WATER

Haff Life fy): 1.23E+01

-

dprhme

dpm/mL

Frep by: DC

E;ﬁﬁ 08

Revarffication Ing
Analysis Date *
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j M:; Rational Tnstitite of Stanuars & @tzﬁ:rm[ﬁgy s
Ty of ) \ ' fp
Certificate  #72 277

Standard Reference Material 492’7F
Hydrogen-3 Radioactivity Standard

This Standard Reference Materdal (SRM) consists of radivactive Iydrogen-3, as water, in 5 will of distilled
water. The solufion is contained i a flame-gealed NIST berosticate-glass ampoule, 'me SEM is intended
for the calibration of beta-particls counting nstroments and for e menttoring of rdinchemical procedures,

Rediclogical Hazard
The SRM ampouis contamshyﬂmvanB with a total actiity of approxmately 3.2 MBq. Hydrogen-3 decays
by beta-particle.emmssion. Nome of the betz particles escape from the SRM, smpouls, During the decay
process 0o phofons are emitted, Approximete unshieided dose Tatos at several distinces (ss of the reference

time) are given in mote [4]¥, ‘There s no dateoteble externa] radiztion, The SRM should be used oxly by
persans qualified to handle radivactive zoaterial, .

Chemical Hazard

Tha SRM emponle comizing cnly distlled water, Thers is no chsemicel bazard. If the ampople i3 to be opened
to trausfer the solution, the :cuammmdcd procednrs is given on page 2.

. Sturage and Hondling

The SXM should be stored and usad t a temparatire betwzea 5 end 65 *C- The solution in Bn moponcd
ampouls shotlf run&am stable and homogensons oot at Jeast Septembar 2008, )

The smpoals (ar sy aubsr.qusnt container) should alwzys be deexly marked a8 confaining radivactive
material. Ethe zmpuule I frensported it shonld be packed, mesked, labeled, snd shipped in accofdance with

+he applicable national, temational, and carrier regulations. ‘The soitr&on o tha empovle i B dangercus

good (hazerdons matexial) becense of the rachioactivity.
! Preparation
Thiy Stendand Refirence Material was prepared in the Physies Leboratory, Yonizing Radiation Divisips,

Radioastivity Grozp, LR Karsm, Group Leader. The overall technical direction and physical measmrements l

Jeading to ceréification were provided by L.L. Lncas and MP, Unierwager of the Radioactivity Gm-np

The swppart aspects involved ia the proparstion, certification, and issnznce of fhis SRM wers coordinated,
fhrongh the Standard Reference Materials Program by JW.L, Thomes,

Beri M. Coursay, Chief

] ~ Ionizing Raciation Division
Gelthersburg, Maryland 20899 Nancy M. Trehay, Chief
Jumne 1095 * Btandard Referenpe Meterials Program
Half-life and text revised Qetober 2000 . .
SRY 4927F, page 1 of 6 ¥Notes and references are onpages 5 =ad 6

98
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1)  If the SRM solution is to be diuted, it Is Yecomimehtied that the dilnting solution havea compus:tmn
comparabls te that of the SRM solution.
2) Wemeye protection, gloves, end protective clotling and work over a iray with absorbent paperin r&.
Work in 2 finne hood,
3 Shake the mporle to web 21l of the Inside sueface of the aripowle, Reiom the mmpovle to the
Tpright position,
4y Chedthat 8Tl of tho liquid has drained ont of ths nedk of fhe ampoule: I necessary, gently tap the
zeck o speed the Drocess
5) . Holding the ampoule upright, dcore thenaﬁuwes'tpmoftha neck with a scribe or disrnond penel
§)  Lightly*wet the scored line, 'I'hm rednees the cra.ck pIDpagahon velocity end meakes for a cleaner
break, )
T Hold the ampoule upright with a pauerfowel, 8 wiper, ar & suppozt ig. Position the scored line swey
. from you Using a paper fowel or wiper to sveld cantamination, saap off the top of the ampoois by
prossing the narrowest part of the neck awsytcm you whils pn]hng the fip of the ampoulu towards
you, .
8) . Tranafer the sclutiop fom the empoule wsing & pyenomsier or 2 pipet with dispenser hsmdla.
. NEVER FIFETTE BYMOUI’H.
)  Seal sty mrused SRM suhrﬁon na ﬁama-sea‘lad glass pmpowle, ¥ powsitle, to minimize. fae
mpm’nan lgss.
Ses also reference [4T%
SRM 4927F, page 2 of 6 * - . *Notes ans referances ara- orl Phges 5 md &

Recoromsnded Procedure for Opening the SRM Ampoule

¢ - - o ..
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PROFERTIES OF SRM 4927F

n_sq

w Certified yaltes
Solution density (0.998:+ 0.002) geml~ at 20.0 °C [H]¥
Radicauclide Hydrogen3 ]
Reference fime 1200 BST, 3 September 1998
Mzssic actieity of fhe solntion [e] 6347 kBgegt
Relative expanded uneerteingy (B=2) .| 0.72% [d] [e]
Uncertified values
FPhysical Propexfies: .
Souzee description Liquid i flame-goaled NIST borosilicate-glass emponle
Ampoale specifications - | Body outside dismeter {165 0.5) mm
: “Wall Thickness (0,60 £ 0,04 2
. Barinm content | Legy than 2.5%
L=ad-oxide contant +Losg then 0,0295
_ Ofher heryy, elomente "Traes quantitiss
Scletion mess Approximetely 5.0 g ) )
Chemical Properties; .
Scltion ‘composition - . Chemical " Conosptration Mass Fraction
. . Formnls, {aoleLh. (gr=™
"HO ‘55 100
3RS - 6% 107 R
Radiolopical Properties: . ’
Radionnelicic $mpurities Nane detected fE]
Half Bves used Fydrogen-3: (4500 8} d [g] °

Calibration method and measuring

Ingtrrment(s)

4nB gas counting of SRM 49278 using the NIST lenpth-" -
compensated internal gas proportional cornters and
imtercomparison of SRMs 4927E/4927F using two 4xB Hgudd-
seictilletion éoumting systems Jh)

SRM 4527, pags 5 of 6

~  *lotes and references are o pages 5 end 6.

e U SR
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EVALUATION OF THE UNCERTAINTY OF THE MASSIC ACTIVITY [d]*

L 115

Relative Rapanded Uneeriztuty of the Output Quantity, Ufy, (%)

Input Quantity x,- Mathod Used To Bvaluate ufs), Relative Ralative Relative
the souvoe Of uncertginty |  the standard uncerteinty of x; Uncertatdty | Sepsiivity | Uncertalmty
) (A) denotes evelnation by Of Input Factor, QOf Onfput
{and ndiwidual statistical methods Quantity, jepiay]» Quantty,
Tsertainty components (B) denates evalnation by T ueiy, Gl M,
where EppTopriate) other mothods (%) M [ (%) M
Massic count rate of Staadard devietion of the mean, . 0.18 . 0.18
SRM 4827, correctad for 25 sets of ges conmtog
for backgrownd and medsnremenis (A)
decay [B] ° _ .
Grazrmole Bstimated (B) 0.20 1.0 020
THEREUTEINEN(S
Live-time [p} Estimated (B) 0.10 10 010
Ftrapolation of Estimated (B) 0.28 1.0 020
count-rate-versus-Snergy .
to Zero energy : . _
Balf o of H-3 Stenderd ungeriainty’ 0.18 0,009 0002
of the half ife {A) ] - I . .
Liguid-sciniiliztion Stendard devistion of themean | - 0.06 10 0.6
Infércompesison of SRM | for 7 sets of Hquid-sclntTlation
1 4927% and SRM 49278 | mezsurementa(A) .
| Radonueidio impurities | Limit of detection (B) [4] 100, 0.0005 0.05
Relatiye Corshined Stendard Unweatainty of the Ouipnt Quantify, ), (%) 03%
'"Covcraga Ractor, k& . ) z2
I 072

SRM AD2TE, page 4 o6

FRotes aud references axe an pzges S nd 6,

L T S —

101



P 1

(2]

]
[

(4)

Iel

i
£
B

B

— e —

NOTES

The Sievert i the S unit far doss equivalsnt. See reference [1), Ons xSvis equd] to 0.1 mrem
Distance from Ampoule (ca): 1 30 100 .
Agpprovimets Dose Rate (uSvh): <010k detectable)

The stafed nncertainty it two tmes the standard vincertatnty,

Massic activity is the preferred name for the qnanfity activity divided by the total mass of the samgle,
Sec zeferenes [11.

The Teported value, , of massic aciivity (aotivily per vall mess) ef the refersoce #mo was not
measured divectly bt was derived from meastrements and calenlations of ofker qnantities, Ths czn
be expressed 28 Y = f,225, . . %,), Where £ is & mathemaficsl foncHon darived from the -essomed
madel of the measvrement procas. . . )

"The valwe, 7, used for each input quentiy £ bas a stendard mcariaimy, wfy), that geuerates 2
comesponding wmeertainty In ¥, wfy) = |8van) (), =led a component of combined stapdumd
unieerteinty ofp. - . - .

The combined standard wocertatuty of y, u,(), is the positive square root of the spm of the squares
of the eczmagents of combined stardard wncertainty, '

“The combined stenderd wacertainty is mlitipliod by ® coverage factor of & = 2 to cbtain U, the
expended meértabnty of y.

Since it can be asmumed thet the possihls estimated valnes of the massic aptivity are approsimately
normally distributed with approximats staudard devistion (), the ooknown value of the massio
activity is elieved to lie In the intervaly & U with & leve] of confidence of epproximatsly 95 percent,
Fer urther rformation on the expression. of mesrtainties, see references [2] and [3].

The valee of each standard wacertainty commpovent, 2né henes the vatue of the expandad poeertainty
itself, is & best estimate based upom all availsbledformation, ot is ooty approximetely known. That

- s to say, the “uncertainty of the nprerfainty” it lerge end not well known. This is true.for

uneertainties evaluaind by statistical methods {e.z.; the wiative standard devistion of the standaxd
deviztion of the roean for the massic respouse is approximately S096) aud for wmeertainties evaluated
by other methods (which could easily be over estimated or nnder estimated by sebstantial amomuts),
“The wnknown value of the expzededunceriaintyis believed to Le in the fmfexval UV2 to 2U (Le., within
2 factor of 2 of the satfmated valns).

The esifmated Kmit of detection for radiomolidio impurities is 300 Bg=g
The stated pueertainty i3 the stenderd imeertainty, Sse reference (5T,

Extensive gas-couniing measnrementsweze made on e SRM 4§2:7.‘B solutipn during 1998 and 1999,
The SRM 4927F solution was intexcompared with the SRM 4827E solution using liquid-scintifiation

connting,

Reletive standerd nﬂcﬂtamty of the mpu.t gquentity %.

SRM 4927F, pags 3 GF §
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SRM 49277, page & of 6

The refative change in the outpul quaz_ftityy divided by the rejative changs in the fnput guantity z,
I | Byfae| « Gafy) = 10, them 2,19 change inx; resultain 2 1% change iny. H |8y/éx| - (ah) = 005,
fhen & 1% chenpe inx regults I g 0.05% change in 3. .

Relative compdnent of corabined standard wmeertainty of output quantityy, romded to two slgmificant
figores o less, Tha relative component of cordbined standard wneértainty of y & giver by )y =
| By/an] ey = (|- Gil) - ubabq. The mumerical valoes ofu)éy, |59W8a] - Gi), 2ad m@),
=l dimensionless quantities, aze Hsted in colimans 3, 4, and 5, raspectively. Thws, the valie In columrm
5 is squal to the value in cohumm 4 multiplied by the value in solzam 3. The input quantities 2re
ndspendent; or very nealy so, Hence the covariances are 2ey0 or negligitle, '

The refative standerd uncertainty of het is determined by the relative standerd Tmoestainty af . (e,
of the half Tife), The relative standard wnpertainty of 7 i5 neglighle. .

Jafan]s(uh) = |het]
The Tivk thoe is determined by counting the pulses from 2 gated erystal-conirolled asellator,

The standard mmcerteinty for each nndetected bupnity thaf might reasonably be expected to be
present i estimated to be equal to the estimated Hmit of dstection for that fmpurity, Le. uf)s =
100%. |oviaw](wh) = {(respomse per Bg Of impwity)/(respémse per Bq of E-3)}-{(Bg of
Impuriy)/(Bq of ¥-3); Thus 1)y is the zelative chenge iny if the impurity were present with 2
massic activity equal 1o the satimated Imit of detsction.

Tnterpationel Organizetion for Standardization (I50), IS0 Standards Handbook: - Quarntities and Unl,

1993, Aysilable from the American National Stahdards Institate, 11 ‘West 42nd Strect, New York,
NY 10036, US.A, 1-212-642-4500.

Tnternationzl Orginizetion for Standardization (ISO), Guide fo the Eypresion of Uncertabny in
Meosuramert, 1993, Available from the Americin Nations] Stendards Inxinte, 11 West 42nd Steet,
New Tod, NY 10036, U.8:A. 1-212-642-4000. (Listed tndex ISO miscellansons priblications as TS0
CGuide to the Eapression 19937

B. M. Talox and C, B. Knyatt, Guidelines for Evelugiing end Expressing the Usceriainly of NIST
Measirament Resulis, NIST Techaical Note 1297, 1994, Aveileble from the Superictendent of
Doczumens, .8, Govenment Prting Office, Washington, DC 20407, T.S.A.

National Comncl on Radiation Protection and Measerements Report Mo 58, 4 Hendbook of
Radicactivity Measurements Frocedures, Sscond Edtiion, 1985, Aveilable from the National Couuci!
on Radiation Protection and Measmements, 7510 Woodmont Avenrie, Bethesde, WD 20814 US.A.

L.L. Lucas snd 3P, Unterweger, Comprahensive Review and Crifival Bvaluation of the FuiiLife of
Tritiurn, 1. Res. Natl. Tost, Stand. Technol. 105, 541-549 (2000), |
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i jﬁ.atwrral Fngtitute nf Stanvards & ﬁiecbnulagp

3 o 3.;.«3 Bor 4
&/ e@gri;[ /19 D648

. ARBH-OE

Sl ene oy o anlp
Standard Reference Mafena] 4927F" g
' HydoREn-3- Radiactvity ‘Standgyd, » > o

rl = o N 2
75k Stantevd Refezoncd Mutesial (SRt Sorists orBeon B toflesgen s, s willEN 575 distilled

water. The sohition is contained in 2 flame-sealed NIST burosihcata—glass ampoule, SRM iy Ttended

fqrﬂm caJib;guon afbggparhda%gimngmagmmm forﬁaemamtanng ofradiaahemcalp:occdms
Radiologicd] Hazard OB R s das

The SRHE ampoula contafns hy&mgen-s WIﬂl a total activily of apprumi’%ys.z MBY "EydtSgen-3 deczys
by, Regfpamdz egsum. None of t}}a bsta arficles ssca fmm the SRM.mJ:gpunIe Dusing the-decay
Process no p]lotans are extited. Ap;.u‘oxn:aate nnsﬁ:alded ciosa Fates at sev%maﬁ‘c*u (as 8 the Teferende
Hms) are given i nots fa]* There I8 no detwtab]s external radiation, The SRM shonld be used onfy by
persops quatified iphandiepadiosctivematerial. ., o RS . '

PR IR - N L '..!f:i, R o -t d - oF e ledla e, & RATE . @‘?33:&

T oA v, W oephow ﬂbﬁ Cﬁfﬂ?gx@r{ﬁx o Thager "oEReS
The SRM ampouie contains onlydis&ﬁadm Thete is no chemiral hazard, Tfthe axpoule is to be opened
togugpsfer the golution, the fecommended progede s givep o pAge 2. L,

i

Storage and Hendfing R s

The SR shord be sioted sad used & » {Sdpesifis botweets S and 65 °C. The solptivh '3n unopmec'i
amponle ghonld Temein stable and homogeneons mﬁl at least September 2008, -

The ampéule (or any stbssquent container) showld always be clearly marked es comteiffing'Esdicective
material, Xf the empoule is trausported it shonld be packed, mazked, labeled, and shipped in accordance with
the app]m.?:le national, intemational, and catrier regulations, '.Hze. solfution in the ampouls is a dapgerons

£good (hazardinus materil) ecanse of the radivactivity,
Preparation
This Standard Reference Materiel -was prepared in the Physics Taboratory, Tonizing Radiation Division,
Radioactieity Gronp, LR. Earam, Group Leader. The overall tectmical direction and physicel meammwements
Jeading to cexiification were provided by L1, Lneas and M. Unterweger of the Radinactivity Group,
The support aspects invelved in fhe prepuration, certification, end issuance of this SRM were coordineted
through the Standard Reforence Matezial Program by LW.L. Thomas,

Bezt M. Concsey, Chief

Jonizing Radietion Divison
Gaithersburg, Mexyland 20855 S Nancy M. Trahey, Chicf
Jone 1509 Standard Reference Materials Program
Dsli-life and fext revised October 2000
ERM 4527 poge 1 086, _ . ) . "‘Nnte:andr&i’mmmmmpagesignﬁﬁ.
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5
comparzable to ‘that of the SRM sointmn.
2)  Wear eye profection, gloves, o a.nd p:oteqm ciothmgand.work over a t:a,ywzth abanrbent paperm it
Waork in & fume hood,
3)  .Shake ihe a@mﬂe 40 wet all of the, inside suriace of the amponia. Retomn the” ampnule. to the
mg'htppsﬂ:lmn. . S P . .
£ Chec fhat 21 of t'ha]lqmd.has trained Ulfb of the neck o the siponls, Ifnecsssa.ry, ganﬂy:tap'the'
. nedkto speed the pocess. -
5)  Holiing the ampoule npright, score thenmrowest partq:fﬂ:ta neckwith a seribe or diamond-peneil.
KO i ] . - i
6)  Lightly wet the scoréd Jind, This reduces the crack fropagation velotity and migkes for d'dkaner
. I"eak 5 - * ' e ' o ’ n !
7y  Holdfhe ampoﬂe%pngﬁtﬁiﬂiapaparwwﬁ, 2-wiper, or'R snppor:*.gl.g. Posttion the scored Hne awafr ’
from you. Using & paper towel c:rw:perto avpid contemination, suap off the top of the-ampouls by
p:essmgthena::rowest?art of fhe neck a.wayfrom ynu while pmhng the Hip of-the amponle towards
you. .
> o P T
8)  TTransfer the solntion from the ampcsule tsing 2 pjenometer or 2 pipet with-dispenser handle!
NEVERPIPETIE BY MOUTH., |
L4} S:aalE gy nnnsed SRM solution m & fame-seeled gim ampottle, if possible, to minimize the
‘evaporafion loss. « . : Y
. -
Seerlug referepce [d4]%,. . - ’ . . . © .o .
e FOR . . ' W .
N R . '
L ks o f 2
] ol " i
24 )
-
t :
SRM&SZ&F, page 2 oE6 . ‘ *Notss and references zid on paged’s and 6.

.. M " surl .
Recommended Procedure for. Openhlg the SRM.Amuule
If the SR solution is to be dilnted, & irrchaminbiided thet Hio diluting soluticn bave a gémpositicn

o
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© -\ PROPERTES OF SRM402TF S,

- [ e ELrt ATE OPTILE TSNS BRSELA T AT L R .
‘ 3| .
W, o 73l urdm Ceytified waluss_; j.. - L rerpd

=t

g 23

5=m.‘.u. . B IS o o ot A ol S o -’*
Solution density, .. e, 305 (0.598:1:0,002) goml " at 20.0,7C b7
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oo b ey
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‘ Relative expanded wneertainty F=2)
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Liquid in flame-soaled NIST b'&ébﬁﬁmtg—glass ampoule - *-'7-"51

e

| X ks

{165 0.5) mm e ¢ ar
. 7 =
L "“ggf&;ﬂ? |r ..JF"} ;
Tead-ugide comtenf " * Laps thap 0,02%
Otherheavy elenients . . Trace queatities

Rody outside dizmeter

P

Rarinm content

- e

Appiitnatdys0g® , AT
3

- O - T
e - 4 - - pp— d—— e =,

- ar

e e

Cheifedt ™ T Concerffatlb | Mbss Freioticn ")
" Formuld ! - (moll~hy ot wgg)

B0 . 55 S |
AHED .. x0T wded

ey

o Lt - . T SR ow

1. I ==

- MR

Fone detected [{]

Fiydrogen3: (508 d [g +

dnib gas counting of SRM 4927F using-the MIST length-
compensated infernal ges proportional counters and
Jntercomparison of SRMs 4927B/4927F nsing two-4nB Heuid-
scintillation conmiing systems ‘[H]

SKIM 4927F, page.3 06

"Motes aud refexenses are o1 page; 5 2nd g



m_ay

EVALUATION OF THE UNCERTAINTY OF THEMASSIC ACTIVITY [q*

nput Quentilyx, | Method Used To Evaluate u(s), Relativs Relative Relative
s souxee of mcertamty ~ 'the standazd wcc\rtamty ufx, Uncsitdinty S:nntmty “Uncertainty"
. (&) denotey svaluation by ‘Of Imput | | Pactor,« '} Of Oniput
(and mﬁlﬁdual gtatistical ma‘th?dbh, *Quantity, l@;fac‘ [- ngj‘;g, ,
umeerteinty components {B)-denotes evetnation by ufaly, &bl - wil,
4 where appropdate) »vuther methods {%) {1 K| ORI E
Masocout Tate of | Stenderd doviation ofthomiean |, 038 .« . 10. [ 038 |
SR 48278, corrected | for 23 sefs of gas counting T S o .
forpackgromnd and - ., measurements (A) ST IR foo -
decay [h] . . .
Graun mole Bstimated (B) ) 0.20 0 1 o2
|| Live-sime 7 U Eetimated ® 00 .| 040 10 036 |
Bxtrapolaion of .., | Hsfimated (8), ot 7 e e
connt-yaie-versesS-omErgy | - v | . L '
t0 ZETO SnBTEY ' . o
HafHoof 3 ¢ | Seaderdwacertminty | I8 0009 " | o000z
. o |ofthemaflfe (&) - 1 st}
Lignidscintiliation ' " | Stmdard devigliop of thefen | 005 | A0 006
intercomperison of SRM | for 7 sets of qumd-smnﬁ]]zﬁng. . . '
4927R wmd SRMHMO2TE, | measurements () - e e 4
Radioonaldie mpuies —| Liuit of Geteetion @) I -___ 160 00005 | | 005
Relative Combined Standard'[fnm'tamty of the qum Quamtis, ) %) O o
{| Coverage Factor, k ., s 22
Mmm&dmmd&swm Ty, (%) 072
N i : ‘
. L3
f 'lﬁ': g
m’ﬂzﬁfmm-# of 8 . *Notes and yeformnces axe on pagers and 6,
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[ S S Y 4 Ng‘ . it B . A LT i

+2 mr S e s ey ‘ A
[2] 'I'ne. Sisvert is the ST unit for dose equmalent Sas reiemnce [1]: f’(_)ge. Svis -e‘qm' 1o 01 owem.
“Distencs from Ampoule (zm): r waeah AT T ORER PE
Approzimats Dase RateugpSvm)‘. o SOLT0E detentab;p)

J\a.l [0 B g " i L N A A
1)} unoenaintymtwotunesihgqtaﬁa:gm rla;ng . ,\_’ iy : ?.‘

“ ‘“.
»

[, ,Maqsic ‘nctivity.is.the prafezted pamé fpr'the qug;:hiamnﬁvﬂy divided hy 8 S of Hhe sample:

S=-=:esi"f.-.rlemce[1]@J e, 2 me e ) i e - ‘s .
a1 'J_‘ua._zggnrtg"c} walog, v, of massie actmg (activity per oodt mage) at the teference Hme yas not

measeTed directy but was déxiged from measupamenixﬂnd ﬁ*ﬁ&%aﬁﬁmﬂ Tris ¢o¥
be expressed 25y = fu, . z,,) whare f‘ s & mathamatag fmeton dbritéd Frat the Hesmmed
model of the measmrement pracsss. iy ..

1 A Fee

Ths, Nelige, Tond for each m_'pl.tt 7, Standurd ameerfainty, u(y), that g
TR s

w:r;éffn?’dhg mceﬁmiy n y R;CV) el ciiled & cumpnneni of exnffney

- . "
. .1 ey 'F? ] €. . - r o
Lo J‘a - LR L, e __.rj

7]

Mﬂ 2 i do, , e
. ihe,cgﬂbm tan%at Nr _j.yufy !é%,,zs 7 sgua:e:ont ofﬁ'e"i:_jj‘m of the sguares
¥ S
] uﬂ_gzewponenﬂﬂf .' =g Hwﬂ 35, ,,-.;-‘E:;':-f.'m---

The combined stantderd u:uoertamty E‘s"mqupricd bj & ‘coverage i’actor of & = 2 to ob¥ain ¥, the
expanded macertainty ofy,

Sinee it cau be assumed that the posibfﬁasﬁmated values of ﬂw mausic a.r:hvity are approximately
no::qally fintted, with proﬁmate stanga: duv:atun u?gy)‘; ugknown, valne of the messic
uzvedftu fie in ffw g:tervaly:gu conﬂﬁ&n“é'e’b‘f’ab_prmmatdﬁ?‘% %Eament.

v o1 M L4

For firrther information on the expression of uncartamﬂas §8€ Taferences [2] and [3].

el. of 'Eachstmt;zrf@unmwn cum;a = henoe the vald Wit npa::ﬂeﬁimceztamty
I Ii v?h'_g;bcst esbmaib‘bté'sédgpﬁh Fil Spmiiable & m'm.ﬂ_‘tl gﬂt 1s ooty apgx"émmatéIy’knnwn. That
15 edy, the Simeerfiinty of £ vhcittainty" &Lifge andl ot well "This is#ine ‘For
uncertamﬁcs evalnated Yy statistioal mofliods {e.g, the Telativestandrd devidtiE of fHE stmdard
dzwahonﬂf the mean for themnassic response m’,appmma.tcly 50%) and for uncertainties evalnated,
by otn.armefuods_@v ol eaaﬁygg over estimated &r npdéT estiriated by .mbstanhal a:.—ounts)
“The ¥uknown valus Gf the expended npertaiity '”"Ealisvedmliem the interval f2 1o 20 (L, within
= factor of 2 of fhe estimsted vilug), "

[ij 'Ihs esumatcdlmt of de.tacﬁon for ras‘ﬁonu"cﬁdzc mymﬁes is SQD‘Bq gl " o
[ “The stess¥ sincestainty & the standard dncertainty, See referdfice {5 '

fh) Exreﬁssve gas-ummhng mensuYelien warp'jmadc.pn fre SRI{4027E sglution citmp" 1908 ayd 7999,
The SRM 4927F solution was mismomumﬁ with the SRM 4927R sckation using liquic-scintilistion
counting..

I

E| Relative standerd vmeertainty of the inpot quantify .

SRM 4927F, page 5 of 6
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The velative change in the oulput quanﬁtyy clmded by' the relztive change in the input qu
E |8wan| @4 = 1.0, then & 1% chanps inx; resulis in 271% chenge iny. X layl’&:;l (x,fy) 0.05
then a 155 change in a7 Tesalts in av.ns% change in y.

It

Relative component of combined standrd uncertzinty of outpat Yoistityy, mlmdedto two sign!ﬂnant
e or legs, The relative compouent of combined gtandard uncertainty of p is given by wy()fy =

léylaq['u(xf)b' | Bt | = @) * H(’-‘z)/x:- The mumerical valuss of d(f, |3£/&:z[ (), and wiy, -
colomn

21l dimensionless quamtitios, ave listed in eclurme 3, 4, and 5, respectively. Thus, the vaine in
5 is equal to the vatue in colmun 4 mulhplmdbythevnluem cabrm 3, Ihemputqnanhnesars
independent, or vezy nearly so, Hence the covariancss are zeyo or neghgible.

 Thao Iclativs staiidard mmbériifinty of M7 determinéd by the relative sfandardmoarta::u.yof}\ (3.3
“of ﬂ:lelxaiEInej “The relative stendéird uncertatity of ns neghgible.

|apfas] ) = e
Tiic Jive time 3 dmﬁ%’n"é& by m’iﬁgm pilses froft 4 gated c;yswllcbiitmnea-osanam

The stendard uncertamty Jor each wistected :mpm:rq that wmight reasonably b e:pecteﬁ to be
present s estimated to be c?al to the egtimated fimit of defection for that mpurity, ie. 20k, =
100%. |ov/En|~(e) = {{Fespomse per By of iipurity)i(respdase er By of H3){(By of
smpurity)(Bq of B.3)}. Thus w@)f is the relative changs in y if thé impurly were present with 2
, massic aciivity equal to the sshmatadlmtofd&techun. .
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LS6000 H-3 Swipes Background Determination

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

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

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

CURRENTLY UNDER INTERIM LIMITS!

Updated 10/29/08 mh

L.t

Individual Reagent Blanks

Average of Reagent Blarks

Count Count
COUNT : Duration| Rate
DATE # Sample ID (m) (CPM) | Total Cts.] Mean L.CL UcL Pass ? LCL UcL Pass ?
10/27/2008f 1 3H090422-3CB1 180 7.16 1288.8 3.49 8.24 ~PASS
10/27/2000; 2 3H090422-3CB2 180 7.38 1328.4 . 349 8.24 PASS
10/28/20081 3 3H090422-3CB3 180 7.07 1272.6 7.20 3.49 8.24 PASS 3,49 8.24 PASS

RAINSTALSC\LSB000\CB'S_BKGD_WIN2_CKS\RB_H3_Swipes_QCurve.xls
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H-3 Swipes "Window 2" Control Limits (LS 6000)

The background count rate is determined from the average of the reagent blanks fer the batch.

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

Updated 10/29/09 mh

COUNT Count Average count Count Batch Average Lower Upper
DATE # Sample ID  [Duration (min.)| Duration {min.)] Rate (CPM) | Reagent Blank | Control Limit | Control Limit
10/27/2008 | 1 | 3HO90422-3CB1 180 29.98
10/27/2008 | 2 | 3H0D0422-3CB2 180 28.89
10/28/2008 | 3 | 3H090422-3CB3 180 180 30.01 29.63 28.41 30.84

RAINSTULSCILSB000\CE'S_BKGD_WIN2_CKSIRB_H3_Swipes_QCurve xls
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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(0202 Lot CNZ3112
101900.00  dpm 98500.0 dpm
2/17/2005 REF 2/17/2005 REF
2/17/2010 EXP 2/17/2010 EXP
INSTRUMENT RE-CATLIBRATED FOR ALL TESTS STARTING 04/08/09. mbc
Historical Control Limits as of 06/12/0% MH
Decay Corrected Tritham Carbon-14
UCL 70748.54 8043921
Mean Value 67379.56 76608.77
LCL 64010.58 72778.33
Decay Comrected
Obs Date H-3 CFM H-CPFM PASS? C-14 CPM PASS? J
122 10/26/2009 51452.50 67035.93 OK 76690.2 OK
123 10/27/2009 51352.20 66915.61 OK 766162 OK
124 10/28/2009 5127040 66819.35 OK 765437 OK

RAINSTALSCILSG00M\DAILY QCWLSQAB000 (DAY QC:LL OFF, LUMEX OFF)
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DAILY CHECK LL ON **Tc SOURCE- LS6000

**Te standard SPIKE
836.3020.70 KNOWN ACTIVITY
71252008 REF 58000.38 dpm/g
71252009 EXP 58000.38 dpm
INSTRUMENT RE-CALIBRATED 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 10187.81
LCL 12.85 - 47.5 8921.21
[Obs#| Date | Blank C.R. | Pass? |Quench#| Pass 1 SpikedC.R.| Pass? |}
122 10/26/2009 16.9 OK 49 OK 10005 OK
123  10/27/2009 18.9 OK 48.4 OK 10076 OK
124 10/28/2009 16.2 OK 50.2 OK 10045.7 OK

RAINSTALSCALS6000\DAILY QC\LSQAB000 (Tc-99 Day QC: LL. ON, LUMEX OFF)



Liquid Scintillation Counter

Quality Control Data

Daily Instrument Performance Checks
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DAILY INSTRUMENT_‘ PERFORMANCE CHECKS - LS§6000 (LY. OFF, LUMEX OFF)

Daily IPCs consist of the following standards;

Efficiency Check -
Beckman Tritinm Standard Beckman C-14 Standard
Lot HNZ0202 Lot CNZ3112
101900.00 dpm 98500.0 dpm
2/17/2005 REF 2/17/2005 REF
2/17/2010 EXP 2/17/2010 EXP
INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/08/09.. mbe
Historical Conftrol Limits as of 06/12/09 MIL
Decay Corrected Tritium Carbon-14
UCL 70748.54 80439.21
Mean Value 67379.56 7660897
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 OK 767339 OK
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 51144.30, 67016.51 OK 76475.6 oK

RANINSTALSCALSEG000\DAILY QC\LSQAG000 (DAY QC:LL OFF, LUMEX OFF)
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DAILY CHECK LL ON **T¢c SOURCE- LS6000

Te standard SPIKE
836.3020.70 KNOWN ACTIVITY
7/25/2008 REF 58000.38 dpm/g
712512009 EXP 58000.38 dpm
INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/08/03. mbe
Historical Control Limits 6/12/2009
blank Blank Quench # spike
UCL 21.36 52.5 11454.01
Mean Value  17.11 50.0 10187.61
LCL 12.85 47.5 8921.21
[Obs#] Date | Blank C.R. | Pass? |Quench#| Pass | Spiked CR.| Pass? |
144  11/26/2009 14.6 OK 50.3 oK 10189.8 OK
145  11/28/2009 18.2 OK 51 OK 10512 OK
146  12/1/2009 19.2 CK B1.2 OK 10647.8 OK
147  12/2/2009 16.7 OK 51.2 OK 105654.1 oK

RAINSTALSCWL.S6000\DAILY QCW.SQABG00 (Tc-89 Day QC: LL ON, LUMEX OFF)



