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Mr. Frank Hagar

Northgate Environmental Management, Inc.
1100 Quail St., Suite 102

Newport Beach, California 92660

Re: Tronox Henderson
Work Order: 236938

Dear Mr. Hagar:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the enclosed analytical results for the
sample(s) we received on September 10, 2009 and September 11, 2009. This original data report has been
prepared and reviewed in accordance with GEL’s standard operating procedures.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical
needs on time every time. We trust that you will find everything in order and to your satisfaction. If you have
any questions, please do not hesitate to call me at (843) 556-8171, ext. 4453.

Sincerely,

borsd A, Hicr

Edith Kent
Project Manager

Chain of Custody: 2027.001.00709, 2027.001.00721, 2027.001.00727, 2027.001.00729, 2027.001.00733,
2027.001.00744 and 2027.001.00746
Enclosures

problem solved



Tronox LLC
Tronox Henderson
SDG:236938
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CASE NARRATIVE
for
Tronox LLC
Tronox Henderson
SDG:236938

October 09, 2009

Laboratory Identification:

GEL Laboratories LLC

2040 Savage Road

Charleston, South Carolina 29407
(843) 556-8171

Summary

Sample receipt

The samples arrived at GEL Laboratories LLC, Charleston, South Carolina on September 10, 2009 and
September 11, 2009 for analysis. Shipping container temperatures were checked, documented, and within
specifications. The samples were delivered with proper chain of custody documentation and signatures. All
sample containers arrived without any visible signs of tampering or breakage. There are no additional comments
concerning sample receipt.

Items of Note

All samples under this SDG were logged as an open SDG until a sufficient amount of samples were received by
the lab. The client was notified that the SDG was closed on September 11, 2009 and the turnaround time would
start from then.

QC Issues

The following samples did not meet the Tronox QA program sample result uncertainty limit of <30% for Ra-226
with the results between 2 and 5 times the MDA and were counted for the maximum time: and 236938001. The
following samples did not meet the Tronox QA program sample result uncertainty limit of <30% for Alpha Spec
Uranium with the results between 2 and 5 times the MDA and were counted for the maximum time: 236938001,
236938007, 236938009, 236938010, 236938011, 236938012, 236938013 and 236938016. The following
samples did not meet the Tronox QA program sample result uncertainty limit of <30% for Alpha Spec Thorium
with the results between 2 and 5 times the MDA and were counted for the maximum time: 236938013,
236938017 and 236938018. The following samples did not meet the Tronox QA program sample tracer yield
requirements of 70-120% for Alpha Spec Uranium due to matrix issues: 236938002, 236938003, 236938008,
236938011 and 236938015. The following samples did not meet the Tronox QA program sample tracer yield
requirements of 70-120% for Alpha Spec Thorium due to matrix issues: 236938001, 236938002, 236938003,
236938004, 236938005, 236938006, 236938007, 236938008, 236938009, 236938010, 236938011, 236938012,
236938013, 236938014, 236938015, 236938016, 236938017, 236938018 and 236938019. The following
samples did not meet the Tronox QA program sample result uncertainty limit of <30% for Alpha Spec Uranium
with the results greater than 5 times the MDA and were counted for the maximum time: 236938004, 236938005,
236938008, 236938017 and 236938019. The following samples did not meet the Tronox QA program required
detection limits for Alpha Spec Uranium due to limited sample volume and were counted for the maximum time:
and 236938015. The soil Thorium batch had the following additional Tronox QA program issues: the lab DUP
and MS did not meet program tracer yields of 70-120%; the MS had an uncertainty of >30% with activity
between 2 and 5 times the MDA. The soil Uranium batch had the following additional Tronox QA program
issues: the method blank did not meet the required detection limit due to keeping the aliquot size consistent with
the samples; the LCS had an uncertainty of >30% with activity between 2 and 5 times the MDA; sample
236938003 did not meet FWHM of 100 keV or less; sample 236938017 and the lab DUP did not meet the
%RPD but did meet the RER requirements. Please see the attached e-mail for further details on QA issues.

GEL Laboratories L.c PO Box 30712 Charleston, SC 29417 2040 SavageZRoad Charleston, SC 29407 P 843.556.8171 F 843.766.1178 www.gel.com



Sample Identification
The laboratory received the following samples:

Laboratory ID Client ID

236938001 SA187-10B
236938002 SA187-25B
236938003 SA187-39B
236938004 SA188-10B
236938005 SA188-25B
236938006 SA188-37B
236938007 SA122-0.5B
236938008 SA122-10B
236938009 SA122-20B
236938010 SA122-31B
236938011 SA31-0.5B
236938012 SA31-10B
236938013 SA31-20B
236938014 SA31-32B
236938015 SA102-10B
236938016 SA102-30B
236938017 SA109-10B
236938018 SA109-25B
236938019 SA109-34B
236938020 EB091009-SO1

Case Narrative

Sample analyses were conducted using methodology as outlined in GEL Laboratories, LLC (GEL) Standard
Operating Procedures. Any technical or administrative problems during analysis, data review, and reduction are
contained in the analytical case narratives in the enclosed data package.

Data Package

The enclosed data package contains the following sections: Case Narrative, Chain of Custody, Cooler Receipt
Checklist, Data Package Qualifier Definitions and data from the following fractions: Radiochemistry.

This data package, to the best of my knowledge, is in compliance with technical and administrative
requirements.

Eartd . S
Edith Kent

Project Manager

GEL Laboratories L.c PO Box 30712 Charleston, SC 29417 2040 Savagesﬂoad Charleston, 5C 29407 P 843.556.8171 F 843.766.1178

www.gel.com
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and
Supporting
Documentation
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l Laboratories Lic

SAMPLE RECEIPT & REVIEW FORM

Fx 2749 3098 assq

/ .
Client: Ketp //.q/w( Hea1z_ |SDGIARCOCWork Order: AP09% | .
Received By: il (— Date Received: q-jp 09
Suspected Hazard Information é S *If Com.mts.> X2 area background on samples not marked "radioactive”, contact
e Radiation Safety Group of further investigation.
COC/Samples marked as radioactive? IVMaximum Counts Observed*: %\- o
Classified Radioactive I or IIl by RSO? I '
COC/Samples marked containing PCBs? v
Shipped as a DOT Hazardous? V4 (Hazard Class Shipped: UN#:
Samples identified as Foreign Soil?
Sample Receipt Criteria é 2 2 Comments/Qualifiers (Required for Non-Conforming Items)
L. X 3 . Circle Applicable:
1 Shipping containers received intact and ‘/ seals broken  damaged container  leaking container  other (describe)
sealed?
.. . Preservation Method:
2 Samples requiring cold preservation / ice bags blue ice dry ice none other (describe)
within 0 <6 deg. C? 0{ 3 o
3 Chain of custody documents included
with shipment?
Circle Applicable:
4 Is ampl e containers intact and sealed? seals broken  damaged container  leaking container  other (describe)
. . ‘ Sample ID's, containers affected and observed pH:
5 Samples requiring chemical /
preservation at proper pH? - |if Preservation added, Lot#:
6 VOA vials free of headspace (defined as / Sample ID' and containers affected:
< 6mm bubble)? )
(If yes, immediately deliver to Volatiles iaboratory)
7 |Are Encore containers present? /
Id's and tests affected:
8 |[Samples received within holding time?
o Sample ID's on COC match ID's on Sample ID's and containers affected:
bottles?
. le ID" ed:
10 Date & time on COC match date & time / Sample ID's affect
on bottles? Ve
. Sample ID's affected:
1 Number of containers received match / ample s aflecte
number indicated on COC?
12 COC form is properly signed in
relinquished/received sections?
Comments:

Date q-i 09

N

PM (or PMA) review: Initials
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’ Laboratories Lic

SAMPLE RECEIPT & REVIEW FORM

ReZ - yoi RenTe

Client: SDG/ARCOC/Work Order: ) %] 5% | .
Received By: i m I[//—' Date Received: Z" 109 0
Suspected Hazard Information & 2 *If Coupts. > x2 area background on sdmples not marked "radioactive", contact
> the Radiation Safety Group of further investigation.
COC/Samples marked as radioactive? «|Maximum Counts Observed*: Cyy 20
Classified Radioactive I or Il by RSO?
COC/Samples marked containing PCBs? |-
Shipped as a DOT Hazardous? v ji&ard Class Shipped: UN#:
Samples identified as Foreign Soil?
3 . . w
Sample Receipt Criteria = ‘z‘ 2 Comments/Qualifiers (Required for Non-Conforming Items)
hiopi ) . ) / Circle Applicable:
1 SSe ;]P;I:;rr: g containers received intact and / sealsbroken  damaged container  leaking container  other (describe)
. . " Preservation Method,
2 Samples requiring cold preservation / ice bags blue ice dryice ~ f none ) other(describe)
within 0 < 6 deg. C? 1 c
Chain of custody documents included
3 . .
with shipment?
Circle Applicable:
4 |Is ampl e containers intact and sealed? seals broken damaged container  leaking container other (describe)
.. . 2 Sample ID's, containers affected and observed pH:
5 Samples requiring chemical /
preservation at proper pH? - [If Preservation added, Lot#:
6 VOA vials free of headspace (defined as / Sample ID's and containers affected:
< 6mm bubble)?
AT yes, immediately deliver to Volatiles laboratory)
7 |Are Encore containers present? /
Id's and tests affected:
8 [Samples received within holding time?
0 Sample ID's on COC match ID's on Sample ID's and containers affected:
bottles? .
. Sample ID's affected:
10 Date & time on COC match date & time ample (D' affect
on bottles?
Sample ID's affected:
1 Number of containers received match ample s atlecte
number indicated on COC?
12 COC form is properly signed in
relinquished/received sections?
Comments:

FX 1979 1877 ¢d7f

NS 4-10-09

Date

PM (or PMA) review: Initials
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, Laboratories Lic

SAMPLE RECEIPT & REVIEW FORM

Vel Twme o

4 |Sample containers intact and sealed?

Client: .
ien SDG/ARCOC/Work Order: ZA(0™2 /.
Recei : '
eceived By //’f,Z, Date Received: 7-* )2 7
Suspected Hazard Information » g *If Com-'ns_ > x2 area background on samples not marked “radioactive”, contact
> the Radiation Safety Group of further investigation.
COC/Samples marked as radioactive? /" |Maximum Counts Observed*: &y _ST
Classified Radioactive II or Il by RSO? V) ’
COC/Samples marked containing PCBs? v/ ,
Shipped as a DOT Hazardous? { / Ha/zard Class Shipped: UN#:
Samples identified as Foreign Soil? v
Sémple Receipt Criteria 5 é Comments/Qualifiers (Required for Non-Conforming Items)
Shioni ) ) ) L Circle Applicable:
1 > ;IP;]:;'? g containers received intact and / scalsbroken  damaged container  leaking container  other (describe)
Samples requiring cold ti i
preservation ice bags blue ice “dry im other (describe
2 {within 0 < 6 deg. C? v 26S o &
Chain of custody documents included
3 . .
with shipment?
Circle Applicable:
seals broken damaged container  leaking container other (describe)

Samples requiring chemical
preservation at proper pH?

Sample ID's, containers affected and observed pH:

If Preservation added, Lot#:

VOA vials free of headspace (defined as
< 6mm bubble)?

=

Sample ID's and containers affected:

y

7 |Are Encore containers present?

[(If yes, immediately deliver to Volatiles laboratory)

8 |Samples received within holding time?

1d's and tests affected:

S le ID's and contai affected:
° Sample ID's on COC match ID's on / ample IS and conlainers aftec
bottles?
. S le ID's affected:
0 Date & time on COC match date & time ample
1 on bottles? ;
. . Sample ID's affected:
Number of containers received match
1 number indicated on COC?
COC form is properly signed in
12 relinquished/received sections?
Comments:

FX 7979 A4bL A58

PM (or PMA) review: Initials

Date

Lsi‘j//é_/

A
/11 /09
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' Laboratories Lic

SAMPLE RECEIPT & REVIEW FORM

s

_)f// FBodiooq -
N —

SoR on cHin
o 59%45

) P :
Client: ya
Ke £ / A o %W SDG/ARCOC/Work Order: 2‘5(00\’33% YA
Received By: i \
Y ﬂ'f/k Date Received: T~/ o 4
Suspected Hazard Information 8 2 *If Com.'nts'> x2 area background on samples not marked "radioactive", contact
> the Radiation Safety Group of further investigation.
COC/Samples marked as radioactive? " IMaximum Counts Observed*: CPrr—)
Classified Radioactive If or ITl by RSO? /L i
COC/Samples marked containing PCBs? /,/
Shipped as a DOT Hazardous? " JMazard Class Shipped: UN#:
Samples identified as Foreign Soil? 74
0 3 . w2
ngp]e Receipt Criteria = ‘Z: Z° Comments/Qualifiers (Required for Non-Conforming Items)
T . . R / Circle Applicable:
1 SSch;}::jl;lg containers received intact and / seals broken  damaged container  leaking container  other (describe)
Samples requiring cold preservation 4 Freservation Method:
A ice bags blue ice dryice . other (describe
2 within 0 <6 deg. C? / 15¢ D ohalinaia
3 Chain of custody documents included
with shipment?
Circle Applicable:
4 Samplc containers intact and sealed? seals broken damaged container leaking container other (describe)
. N Sample ID’s, containers affected and observed pH:
5 Samples requiring chemcal /
preservation at proper pH? If Preservation added, Lot#:
6 VOA vials free of headspace (defined as / Sample ID' and containers affected:
< 6mm bubble)?
(If yes, immediately deliver to Volatiles laboratory)
7 |Are Encore containers present? \/
Id's and tests affected:
8 |Samples received within holding time?
' i ffected:
, Sample ID's on COC match ID's on ‘/'Sample ID's and containers affecte
bottles? 9‘4 see sz/é@ o/
. Sampie ID's affected:
10 Date & time on COC match date & time ‘/ apre T atled
on bottles? s
. . Sample ID's affected:
1 Number of containers received match /
11 | ymber indicated on COC?
COC form is properly signed in /
12 relinquished/received sections?
Comments:

7 pafe. +Time =9-1609 (53

//?( 7769 3500\ $05 3

s

Date 9/// /// o9

PM (or PMA) review: Initials
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GEL Closed SDGs 236817 and 236938

Subject: GEL Closed SDGs 236817 and 236938

From: Heather Shaffer <Heather.Shaffer@gel.com>

Date: Fri, 11 Sep 2009 15:40:07 -0400

To: Cindy Arnold <Cindy.Arnold@ngem.com>, Frank Hagar <Frank.Hagar @ngem.com>, Edie Kent
<emk @gel.com>, Derrick Willis <Derrick.Willis @ngem.com>

CC: Heather Shaffer <hea01394 @gel.com>

With today's receipts, we closed soil SDGs 236817 and 236938. Attached is a list of the samples in the SDGs.
As soon as we have completed the login review, you will receive the full receipt package for these SDGs.

Thank you,
Heather

Heather Shaffer

Project Manager Assistant

GEL Laboratories, LLC

2040 Savage Road

Charleston, SC (USA) 29407
Main: 843.556.8171 x 4505

Fax: 843.766.1178

E-mail: heather.shaffer@gel.com
Web: www.gel.com

236817.x1 Content-Type: application/msexcel
0 Content-Encoding: base64
Content-Type: application/msexcel
236938.x1s P PP

Content-Encoding: base64

16
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SDG 236938 QC Issues - Alpha Spec Th, Alpha Spec U, Ra-226

1of2

Subject: SDG 236938 QC Issues - Alpha Spec Th, Alpha Spec U, Ra-226

From: Edie Kent <emk @ gel.com>

Date: Fri, 09 Oct 2009 12:17:05 -0400

To: Cindy Arnold <Cindy.Arnold@ngem.com>, Frank Hagar <Frank.Hagar @ngem.com>, Derrick Willis
<Derrick.Willis@ngem.com>, Team Kent <Team.Kent@ gel.com>

CC: Martha Harrison <Martha.Harrison @ gel.com>

The following are the QC issues regarding this SDG for Alpha Spec Th,
Alpha Spec U and Ra 226:

*Soil Ra 226 Issues:*

Sample 236938001 did not meet the Tronox QA program sample result
uncertainty limit of <30% with activity between 2 and 5 times the MDA
and were counted the maximum possible count time.

*S0il Thorium Issues:*

The following samples did not meet the Tronox QA program tracer yield

requirements of 70-120%: 236938001, 236938002, 236938003, 236938004, 236938005,
236938006, 236938007, 236938008, 236938009, 236938010, 236938011, 236938012, 236938013,
236938014, 236938015, 236938016, 236938017, 236938018, 236938019, lab DUP and matrix
spike. The samples met GEL's standard tracer yield requirements and the method blank and
LCS met the contract tracer yield requirements.

The following samples did not meet the Tronox QA program sample result

uncertainty limit of <30% for Th-228 with activity between 2 and 5

times the MDA and were counted the maximum possible count time: 236938013 and the matrix
spike.

The following samples did not meet the Tronox QA program sample result
uncertainty limit of <30% for Th-232 with activity between 2 and 5
times the MDA and were counted the maximum possible count time: 236938017, 236938018.

*S0il Uranium Issues:*

Sample 236938015 did not meet the Tronox QA program required detection limit for U235/236
due to low tracer yield. The method blank did not meet the required detection limit for
U233/234, U235/236, or U238 due to keeping the blank volume size consistent with the
samples. The samples counted the maximum possible count time in order to achieve the
lowest possible MDA.

The following samples did not meet the Tronox QA program sample result

uncertainty limit of <30% for U-235/236 with activity greater than 5

times the MDA and were counted the maximum possible count time: 236938004, 236938005,
236938008, 236938017, 236938019.

The following samples do not meet the Tronox QA program sample result

uncertainty limit of <30% for U-235/236 with activity between 2 and 5

times the MDA and were counted the maximum possible count time:

236938001, 236938007, 236938009, 236938010, 236938011, 236938012, 236938013, 236938016,
and the LCS.

The following samples did not meet the Tronox QA program tracer yield

requirements of 70-120% but did meet GEL's standard tracer yield

requirements: 236938002, 236938003, 236938008, 236938011, 236938015. The method blank
and the LCS met the contract tracer yield requirements.

Sample 236938003 does not meet the resolution requirement of having a full width half
maximum of 100 keV or less. With a tracer yield of 62.2%, the sample meets GEL's
standard tracer yield requirement and the tracer peak is within the expected region of
interest for U232.

Sample 236938017 and the lab DUP did not meet the Tronox QA program requirements for $RPD
for U235/236 but did meet the relative error ratio requirement with a value of 0.692.

This will be noted in the case narrative.
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SDG 236938 QC Issues - Alpha Spec Th, Alpha Spec U, Ra-226

2 0f2

Edie

Edith M. Kent

Project Manager

GEL Laboratories, LLC

2040 Savage Road
Charleston, SC (USA) 29407
Direct: 843.769.7385 x4453

Main: 843.556.8171
Fax: 843.766.1178
E-mail: emk@gel.com
Web: www.gel.com

18
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List of current GEL Certifications as of 08 October 2009

State Certification
Arizona AZ0668
Arkansas 88-0651
CLIA 42D0904046
California — NELAP 01151CA
Colorado GEL
Connecticut PH-0169
Dept. of Navy NFESC 413
EPA Region 5 WG-15J
Florida — NELAP E87156
Georgia E87156 (FL/NELAP)
Georgia DW 967
Hawaii N/A
ISO 17025 2567.01
Idaho SC00012
Illinois — NELAP 200029
Indiana C-SC-01
Kansas — NELAP E-10332
Kentucky 90129
Louisiana — NELAP 03046
Maryland 270
Massachusetts M-SCO012
Nevada SC00012
New Jersey — NELAP SC002
New Mexico FL NELAP E87156
New York — NELAP 11501
North Carolina 233
North Carolina DW 45709
Oklahoma 9904
Pennsylvania — NELAP 68—-00485
South Carolina 10120001/10120002
Tennessee TN 02934
Texas — NELAP T104704235-07B-TX
U.S. Dept. of Agriculture S-52597
Utah — NELAP GEL
Vermont VT87156
Virginia 00151
Washington Cl1641

20




RADIOLOGICAL
ANALYSIS

21




Radiochemistry Case Narrative
Tronox LLC (KERR)
SDG 236938

Method/Analysis Information

Product: Alphaspec Th, Liquid
Analytical Method: DOE EML HASL-300, Th-01-RC Modified
Analytical Batch Number: 905546

Sample ID  Client ID

236938020  EB091009-SO1

1201930820 Method Blank (MB)

1201930821 Laboratory Control Sample (LCS)
1201930822  Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories
LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-038 REV# 12.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volumes in this batch.

Designated QC

A laboratory duplicate was not run with the analytical batch since it was designated by the client as a
field QC. A laboratory control sample duplicate 1201930822 (LCSD) was analyzed for precision.
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QC Information
All of the QC samples met the required acceptance limits.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Sample Re-prep/Re-analysis
Sample 1201930820 (MB) was recounted due to high MDA.

Miscellaneous Information:

NCR Documentation

Nonconformance reports are generated to document any procedural anomalies that may deviate from
referenced SOP or contractual documents. A nonconformance report (NCR) was not generated for this
SDG.

Manual Integration
No manual integrations were performed on data in this batch.

Additional Comments
The Th-228 blank result is greater than the MDA but less than the RDL.

Qualifier information

Manual qualifiers were not required.

Method/Analysis Information

Product: Alphaspec Th, Solid
Analytical Method: DOE EML HASL-300, Th-01-RC Modified
Prep Method: Dry Soil Prep

Analytical Batch Number: 906331
Prep Batch Number: 902340
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Sample ID Client ID

236938001 SA187-10B

236938002  SA187-25B

236938003 SA187-39B

236938004  SA188-10B

236938005 SA188-25B

236938006  SA188-37B

236938007  SA122-0.5B

236938008  SA122-10B

236938009  SA122-20B

236938010  SA122-31B

236938011 SA31-0.5B

236938012  SA31-10B

236938013 SA31-20B

236938014  SA31-32B

236938015 SA102-10B

236938016  SA102-30B

236938017  SA109-10B

236938018  SA109-25B

236938019  SA109-34B

1201932711  Method Blank (MB)

1201932712 236938017(SA109-10B) Sample Duplicate (DUP)
1201932713  236938017(SA109-10B) Matrix Spike (MS)
1201932714  Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on a "dry weight" basis.

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories
LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-038 REV# 12.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
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The following sample was used for QC: 236938017 (SA109-10B).

QC Information
Refer to Non-Conformance Report.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Sample Re-prep/Re-analysis
None of the samples in this sample set required reprep or reanalysis.

Miscellaneous Information:

NCR Documentation

Nonconformance reports are generated to document any procedural anomalies that may deviate from
referenced SOP or contractual documents. The following NCR was generated for this SDG:

NCR 742699 was generated due to Failed Recovery for Surrogate or Tracer and Other. 1. Samples
236938013 and 1201932713 have Thorium-228 activity between two and five times the MDA and
uncertainty greater than 30% of that respective activity. Samples 236938017 and 236938018 have
Thorium-232 activity between two and five times the MDA and uncertainty greater than 30% of that
respective activity. 2. Samples 236938001, 236938002, 236938003, 236938004, 236938005,
236938006, 236938007, 236938008, 236938009, 236938010, 236938011, 236938012, 236938013,
236938014, 236938015, 236938016, 236938017, 236938018, 236938019, 1201932712 and
1201932713 do not meet the client’s tracer yield requirement of 70 - 120%. 1. Samples were all
counted the maximum count time of 1000 minutes to achieve the best possible uncertainties. PM
notified, reporting results. 2. Samples meet the GEL standard tracer yield requirement and the blank
and laboratory control sample meet the client’s tracer requirements. PM notified, reporting results.

Manual Integration
No manual integrations were performed on data in this batch.

Additional Comments

The blank, 1201932711 (MB), did not meet the detection limit for Th228 due to keeping the blank
volume consistent with the other sample aliquots. All other samples met the detection limits.

Qualifier information

Manual qualifiers were not required.

Method/Analysis Information

Product: Alphaspec U, Liquid
Analytical Method: DOE EML HASL-300, U-02-RC Modified
Analytical Batch Number: 905548
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Sample ID  Client ID

236938020  EB091009-SO1

1201930842  Method Blank (MB)

1201930843  Laboratory Control Sample (LCS)
1201930844  Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories
LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-011 REV# 17.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
A laboratory duplicate was not run with the analytical batch since it was designated by the client as a
field QC. A laboratory control sample duplicate 1201930844 (LCSD) was analyzed for precision.

QC Information
All of the QC samples met the required acceptance limits.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Sample Re-prep/Re-analysis
None of the samples in this sample set required reprep or reanalysis.

Miscellaneous Information:

NCR Documentation
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Nonconformance reports are generated to document any procedural anomalies that may deviate from
referenced SOP or contractual documents. A nonconformance report (NCR) was not generated for this
SDG.

Manual Integration
No manual integrations were performed on data in this batch.

Additional Comments
Additional comments were not required for this sample set.

Qualifier information

Manual qualifiers were not required.

Method/Analysis Information

Product: Alphaspec U, Solid
Analytical Method: DOE EML HASL-300, U-02-RC Modified
Prep Method: Dry Soil Prep

Analytical Batch Number: 906332
Prep Batch Number: 902340
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Sample ID Client ID

236938001 SA187-10B

236938002  SA187-25B

236938003 SA187-39B

236938004  SA188-10B

236938005 SA188-25B

236938006  SA188-37B

236938007  SA122-0.5B

236938008  SA122-10B

236938009  SA122-20B

236938010  SA122-31B

236938011 SA31-0.5B

236938012  SA31-10B

236938013 SA31-20B

236938014  SA31-32B

236938015 SA102-10B

236938016  SA102-30B

236938017  SA109-10B

236938018  SA109-25B

236938019  SA109-34B

1201932715 Method Blank (MB)

1201932716  236938017(SA109-10B) Sample Duplicate (DUP)
1201932717  236938017(SA109-10B) Matrix Spike (MS)
1201932718  Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on a "dry weight" basis.

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories
LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-011 REV# 17.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
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The following sample was used for QC: 236938017 (SA109-10B).

QC Information
Refer to Non-Conformance Report.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Sample Re-prep/Re-analysis
Samples 236938003 (SA187-39B), 236938007 (SA122-0.5B) and 236938008 (SA122-10B) were
recounted due to poor resolution.

Miscellaneous Information:

NCR Documentation

Nonconformance reports are generated to document any procedural anomalies that may deviate from
referenced SOP or contractual documents. The following NCR was generated for this SDG:

NCR 742648 was generated due to RDL less than MDA, Failed Recovery for Surrogate or Tracer and
Other. 1. Sample 236938015 does not meet the required detection limit for U235/236. The blank,
1201932715, does not meet the required detection limit for U233/234, U235/236 or U238. 2. Samples
236938002, 236938003, 236938008, 236938011 and 236938015 do not meet the client’s required
tracer yield requirement of 70 - 120%. 3. Sample 236938003 does not meet the resolution requirement
of having a full width half maximum of 100 keV or less. 4. Samples 236938004, 236938005,
236938008, 236938017 and 236938019 have Uranium-235/236 activity greater than five times the
MDA and uncertainty greater than 30% of that activity Samples 236938001, 236938007, 236938009,
236938010, 236938011, 236938012, 236938013, 236938016 and 1201932718 have Uranium-235/236
activity between two and five times the MDA and uncertainty greater than 30% of that respective
activity. 1. Sample 236938015 does not meet the required detection limit due to the low tracer yield
and the blank does not meet the detection limit due to keeping the blank volume size consistent with
the samples. Samples counted for 1000 minutes to achieve the lowest possible MDA. PM notified,
reporting results. 2. Samples do meet the GEL standard tracer yield requirement. The method blank
and laboratory control sample do meet the client requirements. PM notified, reporting results. 3. With
a tracer yield of 62.2%, sample does meet the GEL standard tracer yield requirement and the tracer
peak is within the expected region of interest for U232. PM notified, reporting results. 4. Samples were
all counted the maximum count time of 1000 minutes to achieve the best possible uncertainties. PM
notified, reporting results.

Manual Integration
No manual integrations were performed on data in this batch.

Additional Comments
The sample and the duplicate, 1201932716 (SA109-10B) and 236938017 (SA109-10B), did not meet

the relative percent difference requirement for U235/236, however they do meet the relative error ratio
requirement with a value of 0.692.

Qualifier information

Manual qualifiers were not required.
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Method/Analysis Information

Product:

Analytical Method:

Prep Method:

Analytical Batch Number:

Prep Batch Number:

Sample ID
236938001
236938002
236938003
236938004
236938005
236938006
236938007
236938008
236938009
236938010
236938011
236938012
236938013
236938014
236938015
236938016
236938017
236938018
236938019
1201930306
1201930307
1201930308
1201930309

Gas Flow Radium 228

EPA 904.0/SW846 9320 Modified
Dry Soil Prep

905320

902340

Client ID

SA187-10B

SA187-25B

SA187-39B

SA188-10B

SA188-25B

SA188-37B

SA122-0.5B

SA122-10B

SA122-20B

SA122-31B

SA31-0.5B

SA31-10B

SA31-20B

SA31-32B

SA102-10B

SA102-30B

SA109-10B

SA109-25B

SA109-34B

Method Blank (MB)
236938017(SA109-10B) Sample Duplicate (DUP)
236938017(SA109-10B) Matrix Spike (MS)
Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on a "dry weight" basis.

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories
LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in

accordance with GL-RAD-A-009 REV# 15.
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Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
The following sample was used for QC: 236938017 (SA109-10B).

QC Information
All of the QC samples met the required acceptance limits.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Sample Re-prep/Re-analysis

Sample 1201930306 (MB) was recounted due to high MDA. Samples 1201930307 (SA109-10B),
236938009 (SA122-20B), 236938013 (SA31-20B), 236938018 (SA109-25B) and 236938019
(SA109-34B) were recounted due to client uncertainty requirement. Sample 236938019 (SA109-34B)
re-eluted to verify sample result. Second count being reported.

Chemical Recoveries
All chemical recoveries meet the required acceptance limits for this sample set.

Miscellaneous Information:

NCR Documentation

Nonconformance reports are generated to document any procedural anomalies that may deviate from
referenced SOP or contractual documents. A nonconformance report (NCR) was not generated for this
SDG.

Additional Comments
Additional comments were not required for this sample set.

Qualifier information

Manual qualifiers were not required.

Method/Analysis Information
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Product: GFPC, Ra228, Liquid
Analytical Method: EPA 904.0/SW846 9320 Modified
Analytical Batch Number: 905326

Sample ID Client ID

236938020  EB091009-SO1

1201930326  Method Blank (MB)

1201930327 Laboratory Control Sample (LCS)
1201930328  Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories

LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-009 REV# 15.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
A laboratory control sample and a laboratory control sample duplicate, 1201930327 (LCS) and
1201930328 (LCSD), were run with the batch instead of a sample duplicate per client requirement.

QC Information
All of the QC samples met the required acceptance limits.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.
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Sample Re-prep/Re-analysis
Sample 1201930326 (MB) was recounted due to a suspected blank false positive.

Chemical Recoveries
All chemical recoveries meet the required acceptance limits for this sample set.

Miscellaneous Information:

NCR Documentation
Nonconformance reports are generated to document any procedural anomalies that may deviate from

referenced SOP or contractual documents. A nonconformance report (NCR) was not generated for this
SDG.

Additional Comments
Additional comments were not required for this sample set.

Qualifier information

Manual qualifiers were not required.

Method/Analysis Information

Product: Lucas Cell, Ra226, liquid
Analytical Method: EPA 903.1 Modified
Analytical Batch Number: 904649

Sample ID  Client ID

236938020  EB091009-SO1

1201928562 Method Blank (MB)

1201928563  Laboratory Control Sample (LCS)
1201928564  Laboratory Control Sample Duplicate (LCSD)

The samples in this SDG were analyzed on an "as received" basis.

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories
LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-008 REV# 12.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.
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Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
A laboratory duplicate was not run with the analytical batch since it was designated by the client as a
field QC. A laboratory control sample duplicate 1201928564 (LCSD) was analyzed for precision.

QC Information
All of the QC samples met the required acceptance limits.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Sample Re-prep/Re-analysis
Sample 236938020 (EB091009-SO1) was recounted to verify sample activity. Second count being
reported.

Miscellaneous Information:

NCR Documentation

Nonconformance reports are generated to document any procedural anomalies that may deviate from
referenced SOP or contractual documents. The following NCR was generated for this SDG:

NCR 738448 was generated due to Other. 1. Sample, 236077019, has activity between 2 and 5 times
the MDA and uncertainty is greater than 30 percent. Samples counted the maximum count time. 1.
Reporting results

Additional Comments
The laboratory control sample and the laboratory control sample duplicate, 1201928563 (LCS) and

1201928564 (LCSD), did not meet the relative percent difference requirement, however they do meet
the relative error ratio requirement with value of 1.5683.

Qualifier information

Manual qualifiers were not required.

Method/Analysis Information
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Product: Lucas Cell, Ra226, solid
Analytical Method: EPA 903.1 Modified
Prep Method: Dry Soil Prep
Analytical Batch Number: 905690
Prep Batch Number: 902340
Sample ID  Client ID
236938001 SA187-10B
236938002  SA187-25B
236938003 SA187-39B
236938004  SA188-10B
236938005 SA188-25B
236938006  SA188-37B
236938007  SA122-0.5B
236938008  SA122-10B
236938009  SA122-20B
236938010  SAI122-31B
236938011 SA31-0.5B
236938012  SA31-10B
236938013 SA31-20B
236938014  SA31-32B
236938015 SA102-10B
236938016  SA102-30B
236938017  SA109-10B
236938018  SA109-25B
236938019  SA109-34B
1201931153 Method Blank (MB)
1201931154  236938017(SA109-10B) Sample Duplicate (DUP)
1201931155 236938017(SA109-10B) Matrix Spike (MS)
1201931156  Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on a "dry weight" basis.

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories
LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-008 REV# 12.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
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Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
The following sample was used for QC: 236938017 (SA109-10B).

QC Information
All of the QC samples met the required acceptance limits.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Sample Re-prep/Re-analysis
None of the samples in this sample set required reprep or reanalysis.

Miscellaneous Information:

NCR Documentation

Nonconformance reports are generated to document any procedural anomalies that may deviate from
referenced SOP or contractual documents. The following NCR was generated for this SDG:

NCR 742532 was generated due to Other. 1. Sample 236938001 has Radium-226 activity between two
and five times the MDA and uncertainty greater than 30% of that respective activity. Samples were all
counted the maximum count time of 30 minutes to achieve the best possible uncertainties. 1. PM
notified, reporting results.

Additional Comments
Additional comments were not required for this sample set.

Qualifier information

Manual qualifiers were not required.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all
of the requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data
designated for CLP or CLP-like packaging will receive a third level validation upon completion of the
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data package.

The following data validator verified the information presented in this case narrative:

Reviewer/Date: % /%/7 ’
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GEL Laboratories LLC NCR Report No.: 738448
Form GEL-NCR Revision No.: 1
COMPANY - WIDE NONCONFORMANCE REPORT
Mo.Day Yr. Division: Quality Criteria: Type:
25-SEP-09 Radiochemistry Specifications Process
Instrument Type: Test / Method: Matrix Type: Client Code:
LUCAS CELL DETECTOR EPA 903.1 Modified Liquid KERR

Batch ID:
904649

Sample Numbers:
See Below

Potentially affected work order(s)(SDG): 236077,236699,236817,236938,237010,237170,237343

Application Issues:
Other

Specification and Requirements
Nonconformance Description:

NRG Disposition:

1. Sample, 236077019, has activity between 2 and 5 times the MDA and
uncertainty is greater than 30 percent. Samples counted the maximum

count time.

1. Reporting results

Originator's Name:

Takesha Mungo 25-SEP-09

Data Validator/Group Leader:

Layota Yom 25-SEP-09
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GEL Laboratories LLC NCR Report No.: 742532
Form GEL-NCR Revision No.: 1
COMPANY - WIDE NONCONFORMANCE REPORT

Mo.Day Yr. Division: Quality Criteria: Type:

06-OCT-09 Radiochemistry Specifications Process

Instrument Type: Test / Method: Matrix Type: Client Code:

LUCAS CELL DETECTOR EPA 903.1 Modified Solid KERR

Batch ID: Sample Numbers:

905690 See below

Potentially affected work order(s)(SDG): 236938
Application Issues:
Other

Specification and Requirements
Nonconformance Description:

NRG Disposition:

1. Sample 236938001 has Radium-226 activity between two and five
times the MDA and uncertainty greater than 30% of that respective
activity.

Samples were all counted the maximum count time of 30 minutes to
achieve the best possible uncertainties.

1. PM notified, reporting results.

Originator's Name:
Lyndsey Pace 06-0OCT-09

Data Validator/Group Leader:
Layota Yom 06-OCT-09
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GEL Laboratories LLC
Form GEL-NCR

NCR Report No.: 742648
Revision No.: 2

COMPANY - WIDE NONCONFORMANCE REPORT

Mo.Day Yr. Division: Quality Criteria: Type:
07-OCT-09 Radiochemistry Specifications Process
Instrument Type: Test / Method: Matrix Type: Client Code:
ALPHA SPECTROMETER DOE EML HASL-300, U-02-RC Solid KERR

AL
vVioaimneu

Batch ID:
906332

Sample Numbers:
See Below

Potentially affected work order(s)(SDG): 236938
Application Issues:

RDL less than MDA

Failed Recovery for Surrogate or Tracer

Other

Specification and Requirements
Nonconformance Description:

NRG Disposition:

1. Sample 236938015 does not meet the required detection limit for
U235/236. The blank, 1201932715, does not meet the required detection
limit for U233/234, U235/236 or U238.

2. Samples 236938002, 236938003, 236938008, 236938011 and
236938015 do not meet the client's required tracer yield requirement of
70 - 120%.

3. Sample 236938003 does not meet the resolution requirement of
having a full width half maximum of 100 keV or less.

4. Samples 236938004, 236938005, 236938008, 236938017 and
236938019 have Uranium-235/236 activity greater than five times the
MDA and uncertainty greater than 30% of that activity

Samples 236938001, 236938007, 236938009, 236938010, 236938011,
236938012, 236938013, 236938016 and 1201932718 have Uranium-
235/236 activity between two and five times the MDA and uncertainty
greater than 30% of that respective activity.

1. Sample 236938015 does not meet the required detection limit due to
the low tracer yield and the blank does not meet the detection limit due to
keeping the blank volume size consistent with the samples. Samples
counted for 1000 minutes to achieve the lowest possible MDA. PM
notified, reporting results.

2. Samples do meet the GEL standard tracer yield requirement. The
method blank and laboratory control sample do meet the client
requirements. PM notified, reporting results.

3. With a tracer yield of 62.2%, sample does meet the GEL standard
tracer yield requirement and the tracer peak is within the expected region
of interest for U232. PM notified, reporting results.

4. Samples were all counted the maximum count time of 1000 minutes to
achieve the best possible uncertainties. PM notified, reporting results.

Originator's Name:

Joseph Moulden 07-0OCT-09

Data Validator/Group Leader:

Scott Moreland 07-0OCT-09
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GEL Laboratories LLC
Form GEL-NCR

NCR Report No.: 742699
Revision No.: 2

COMPANY - WIDE NONCONFORMANCE REPORT

Mo.Day Yr. Division: Quality Criteria: Type:
07-OCT-09 Radiochemistry Specifications Process
Instrument Type: Test / Method: Matrix Type: Client Code:
ALPHA SPECTROMETER DOE EML HASL-300, Th-01-RC Solid KERR

AL
vVioaimneu

Batch ID:
906331

Sample Numbers:
See below

Potentially affected work order(s)(SDG): 236938
Application Issues:

Failed Recovery for Surrogate or Tracer

Other

Specification and Requirements
Nonconformance Description:

NRG Disposition:

1. Samples 236938013 and 1201932713 have Thorium-228 activity
between two and five times the MDA and uncertainty greater than 30% of
that respective activity.

Samples 236938017 and 236938018 have Thorium-232 activity between
two and five times the MDA and uncertainty greater than 30% of that
respective activity.

2. Samples 236938001, 236938002, 236938003, 236938004,
236938005, 236938006, 236938007, 236938008, 236938009,
236938010, 236938011, 236938012, 236938013, 236938014,
236938015, 236938016, 236938017, 236938018, 236938019,
1201932712 and 1201932713 do not meet the client's tracer yield
requirement of 70 - 120%.

1. Samples were all counted the maximum count time of 1000 minutes to
achieve the best possible uncertainties. PM notified, reporting results.

2. Samples meet the GEL standard tracer yield requirement and the blank
and laboratory control sample meet the client's tracer requirements. PM
notified, reporting results.

Originator's Name:

Joseph Moulden 07-OCT-09

Data Validator/Group Leader:

Kate Gellatly 09-OCT-09
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis Report
for

KERROO3 Tronox LLC
Client SDG: 236938 GEL Work Order: 236938

The Qualifiersin thisreport are defined asfollows:

* A quality control analyte recovery is outside of specified acceptance criteria
**  Anayteisasurrogate compound

U Anaytewas analyzed for, but not detected above the MDL, MDA, or LOD.

Where the analytical method has been performed under NEL AP certification, the analysis has met all of the
reguirements of the NELAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above
the detection limit.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions to your Project Manager, Edith Kent.

(&

Reviewed by
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102
Newport Beach, California 92660 Report Date: October 8, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: SA187-10B Proiect: KERRHenderson
SampleID: 236938001 ClientID: KERR003
Matrix: SO
Collect Date: 09-SEP-09 06:34
Receive Date: 10-SEP-09
Collector: Client
Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”
Thorium-228 1.60 +/-0.346 0.358 0.050 pCilg JXD2 10/01/09 1420 906331 1
Thorium-230 112 +/-0.245 0.128 0.050 pCilg
Thorium-232 1.05 +/-0.246 0.179 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 132 +/-0.124 0.0531 0.040 pCilg JXD2 10/02/09 2026 906332 2
Uranium-235/236 0125 +/-0.0436 0.0341 0.040 pCilg
Uranium-238 114 +/-0.113 0.0354 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 2.25 +/-0.492 0.557 0.500 pCilg JXC5 10/05/09 1604 905320 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 0.489 +/-0.185 0.208 0.500 pCilg KSD1 10/06/09 1325 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340

Thefollowing Analytical M ethods wer e perfor med

M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified

2 DOE EML HASL-300, U-02-RC Modified

3 EPA 904.0/SW846 9320 Modified

4 EPA 903.1 Modified

Surrogate/Tracer recovery Test

Result

Nominal  Recovery% Acceptable Limits

Actinium-227 Tracer
Uranium-232 Tracer
Barium-133 Tracer

Alphaspec Th, Solid "Dry Weight Corrected"
Alphaspec U, Solid "Dry Weight Corrected"

Gas Flow Radium 228 "Dry Weight
Corrected”
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38.0 (15%-125%)
82.3 (15%-125%)
103 (25%-125%)



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102
Newport Beach, California 92660 Report Date: October 8, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: SA187-25B Proiect: KERRHenderson
SampleID: 236938002 ClientID: KERR003
Matrix: SO
Collect Date: 09-SEP-09 07:10
Receive Date: 10-SEP-09
Collector: Client
Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”
Thorium-228 149 +/-0.296 0.266 0.050 pCilg JXD2 10/01/09 1420 906331 1
Thorium-230 2.56 +/-0.344 0.130 0.050 pCilg
Thorium-232 0.973 +/-0.217 0.130 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 251 +/-0.194 0.0767 0.040 pCilg JXD2 10/02/09 2026 906332 2
Uranium-235/236 0.330  +/-0.0809 0.0572 0.040 pCilg
Uranium-238 241 +/-0.188 0.0541 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 1.02 +/-0.374 0.518 0.500 pCilg JXC5 10/05/09 1604 905320 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 1.88 +/-0.301 0.117 0.500 pCilg KSD1 10/06/09 1325 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340

Thefollowing Analytical M ethods wer e perfor med

M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified

2 DOE EML HASL-300, U-02-RC Modified

3 EPA 904.0/SW846 9320 Modified

4 EPA 903.1 Modified

Surrogate/Tracer recovery Test

Result Nominal

Recovery% Acceptable Limits

Actinium-227 Tracer
Uranium-232 Tracer
Barium-133 Tracer

Alphaspec Th, Solid "Dry Weight Corrected"
Alphaspec U, Solid "Dry Weight Corrected"

Gas Flow Radium 228 "Dry Weight
Corrected”
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452 (15%-125%)
63.2 (15%-125%)
105 (25%-125%)



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102
Newport Beach, California 92660 Report Date: October 8, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: SA187-39B Proiect: KERRHenderson
SampleID: 236938003 ClientID: KERR003
Matrix: SO
Collect Date: 09-SEP-09 07:46
Receive Date: 10-SEP-09
Collector: Client
Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”
Thorium-228 0.878 +/-0.348 0.479 0.050 pCilg JXD2 10/01/09 1420 906331 1
Thorium-230 1.59 +/-0.324 0.179 0.050 pCilg
Thorium-232 1.26 +/-0.291 0.179 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 2.00 +/-0.181 0.0465 0.040 pCilg JXD2 10/06/09 1407 906332 2
Uranium-235/236 0265 +/-0.0742 0.0398 0.040 pCilg
Uranium-238 191 +/-0.178 0.0606 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 117 +/-0.428 0.592 0.500 pCilg JXC5 10/05/09 1604 905320 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 0.785 +/-0.218 0.188 0.500 pCilg KSD1 10/06/09 1325 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340

Thefollowing Analytical M ethods wer e perfor med

M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified

2 DOE EML HASL-300, U-02-RC Modified

3 EPA 904.0/SW846 9320 Modified

4 EPA 903.1 Modified

Surrogate/Tracer recovery Test

Result Nominal

Recovery% Acceptable Limits

Actinium-227 Tracer
Uranium-232 Tracer
Barium-133 Tracer

Alphaspec Th, Solid "Dry Weight Corrected"
Alphaspec U, Solid "Dry Weight Corrected"

Gas Flow Radium 228 "Dry Weight
Corrected”
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305 (15%-125%)
62.2 (15%-125%)
9.3 (25%-125%)



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102

Newport Beach, California 92660 Report Date:  October 8, 2009

Contact: Mr. Frank Hagar

Project: Tronox Hender son
Client Sample ID: SA188-10B Proiect: KERRHenderson
SampleID: 236938004 ClientID: KERR003
Matrix: SO
Collect Date: 09-SEP-09 12:11
Receive Date: 10-SEP-09
Collector: Client

Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”

Thorium-228 1.76 +/-0.375 0.289 0.050 pCilg JXD2 10/01/09 1420 906331 1
Thorium-230 0.927 +/-0.263 0.194 0.050 pCilg

Thorium-232 115 +/-0.279 0.0525 0.100 pCil/g

Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 1.09 +/-0.103 0.0332 0.040 pCilg JXD2 10/02/09 2026 906332 2
Uranium-235/236 0.126  +/-0.03%4 0.0234 0.040 pCilg

Uranium-238 0922  +/-0.0945 0.0274 0.040 pCilg

Rad Gas Flow Proportional Counting

Gas Flow Radium 228 "Dry Weight Corrected”

Radium-228 0.867 +/-0.339 0.473 0.500 pCilg JXC5 10/05/09 1604 905320 3
Rad Radium-226

Lucas Cell, Ra226, solid "Dry Weight Corrected"

Radium-226 0.956 +/-0.231 0.196 0.500 pCilg KSD1 10/06/09 1325 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340
Thefollowing Analytical M ethods wer e perfor med
M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified
2 DOE EML HASL-300, U-02-RC Modified
3 EPA 904.0/SW846 9320 Modified
4 EPA 903.1 Modified
Surrogate/Tracer recovery Test Result Nominal Recovery% Acceptable Limits
Actinium-227 Tracer Alphaspec Th, Solid "Dry Weight Corrected" 319 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 91.7 (15%-125%)
Barium-133 Tracer Gas Flow Radium 228 "Dry Weight 109 (25%-125%)
Corrected”
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102

Newport Beach, California 92660 Report Date:  October 8, 2009

Contact: Mr. Frank Hagar

Project: Tronox Hender son
Client Sample ID: SA188-25B Proiect: KERRHenderson
SampleID: 236938005 ClientID:  KERRO0O03
Matrix: SO
Collect Date: 09-SEP-09 12:41
Receive Date: 10-SEP-09
Collector: Client

Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”

Thorium-228 1.00 +/-0.276 0.275 0.050 pCilg JXD2 10/01/09 1420 906331 1
Thorium-230 1.39 +/-0.296 0.210 0.050 pCi/g

Thorium-232 0.905 +/-0.232 0.140 0.100 pCil/g

Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 1.83 +/-0.136 0.0318 0.040 pCilg JXD2 10/02/09 2026 906332 2
Uranium-235/236 0.131  +/-0.0401  0.00958 0.040 pCilg

Uranium-238 1.47 +/-0.122 0.0346 0.040 pCilg

Rad Gas Flow Proportional Counting

Gas Flow Radium 228 "Dry Weight Corrected”

Radium-228 0.983 +/-0.448 0.669 0.500 pCilg JXC5 10/05/09 1604 905320 3
Rad Radium-226

Lucas Cell, Ra226, solid "Dry Weight Corrected"

Radium-226 1.70 +/-0.324 0.0482 0.500 pCilg KSD1 10/06/09 1325 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340
Thefollowing Analytical M ethods wer e perfor med
M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified
2 DOE EML HASL-300, U-02-RC Modified
3 EPA 904.0/SW846 9320 Modified
4 EPA 903.1 Modified
Surrogate/Tracer recovery Test Result Nominal Recovery% Acceptable Limits
Actinium-227 Tracer Alphaspec Th, Solid "Dry Weight Corrected" 371 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 89.7 (15%-125%)
Barium-133 Tracer Gas Flow Radium 228 "Dry Weight 96.8 (25%-125%)
Corrected”
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102
Newport Beach, California 92660 Report Date: October 8, 2009
Contact: Mr. Frank Hagar
Project: Tronox Hender son
Client Sample ID: SA188-37B Proiect: KERRHenderson
SampleID: 236938006 ClientID: KERR003
Matrix: SO
Collect Date: 09-SEP-09 13:10
Receive Date: 10-SEP-09
Collector: Client
Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”
Thorium-228 1.20 +/-0.254 0.201 0.050 pCilg JXD2 10/01/09 1420 906331 1
Thorium-230 1.64 +/-0.278 0.143 0.050 pCilg
Thorium-232 111 +/-0.229 0.128 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 1.93 +/-0.136 0.0332 0.040 pCilg JXD2 10/02/09 2026 906332 2
Uranium-235/236 0226  +/-0.0529 0.0293 0.040 pCilg
Uranium-238 2.02 +/-0.140 0.0419 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 235 +/-0.511 0.589 0.500 pCilg JXC5 10/05/09 1604 905320 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 119 +/-0.256 0.199 0.500 pCilg KSD1 10/06/09 1325 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340

Thefollowing Analytical M ethods wer e perfor med

M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified

2 DOE EML HASL-300, U-02-RC Modified

3 EPA 904.0/SW846 9320 Modified

4 EPA 903.1 Modified

Surrogate/Tracer recovery Test

Result

Nominal  Recovery% Acceptable Limits

Actinium-227 Tracer
Uranium-232 Tracer
Barium-133 Tracer

Alphaspec Th, Solid "Dry Weight Corrected"
Alphaspec U, Solid "Dry Weight Corrected"

Gas Flow Radium 228 "Dry Weight
Corrected”
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475 (15%-125%)
915 (15%-125%)
97.8 (25%-125%)



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102
Newport Beach, California 92660 Report Date: October 8, 2009
Contact: Mr. Frank Hagar
Project: Tronox Hender son
Client Sample ID: SA122-0.5B Proiect: KERRHenderson
SampleID: 236938007 ClientID: KERR003
Matrix: SO
Collect Date: 09-SEP-09 06:58
Receive Date: 10-SEP-09
Collector: Client
Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”
Thorium-228 1.65 +/-0.450 0.577 0.050 pCilg JXD2 10/01/09 1420 906331 1
Thorium-230 112 +/-0.301 0.295 0.050 pCilg
Thorium-232 157 +/-0.323 0.197 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 1.93 +/-0.172 0.0434 0.040 pCilg JXD2 10/06/09 1407 906332 2
Uranium-235/236 0.102  +/-0.0456 0.0371 0.040 pCilg
Uranium-238 131 +/-0.142 0.0483 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 1.20 +/-0.318 0.339 0.500 pCilg JXC5 10/05/09 1604 905320 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 0.665 +/-0.183 0.141 0.500 pCilg KSD1 10/06/09 1325 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340

Thefollowing Analytical M ethods wer e perfor med

M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified

2 DOE EML HASL-300, U-02-RC Modified

3 EPA 904.0/SW846 9320 Modified

4 EPA 903.1 Modified

Surrogate/Tracer recovery Test

Result

Nominal  Recovery% Acceptable Limits

Actinium-227 Tracer
Uranium-232 Tracer
Barium-133 Tracer

Alphaspec Th, Solid "Dry Weight Corrected"
Alphaspec U, Solid "Dry Weight Corrected"

Gas Flow Radium 228 "Dry Weight
Corrected”
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332 (15%-125%)
728 (15%-125%)
108 (25%-125%)



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102
Newport Beach, California 92660 Report Date: October 8, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: SA122-10B Project: KERRHenderson
SampleID: 236938008 ClientID: KERR003
Matrix: SO
Collect Date: 09-SEP-09 07:14
Receive Date: 10-SEP-09
Collector: Client
Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”
Thorium-228 1.36 +/-0.290 0.231 0.050 pCilg JXD2 10/01/09 1420 906331 1
Thorium-230 111 +/-0.246 0.147 0.050 pCilg
Thorium-232 113 +/-0.244 0.102 0.100 pCi/g
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 177 +/-0.227 0.0717 0.040 pCilg JXD2 10/06/09 1407 906332 2
Uranium-235/236 0.213 +/-0.087 0.0278 0.040 pCi/g
Uranium-238 1.38 +/-0.203 0.0828 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 0.986 +/-0.386 0.532 0.500 pCilg JXC5 10/05/09 1604 905320 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 131 +/-0.279 0.216 0.500 pCilg KSD1 10/06/09 1400 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340

Thefollowing Analytical M ethods wer e perfor med

M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified

2 DOE EML HASL-300, U-02-RC Modified

3 EPA 904.0/SW846 9320 Modified

4 EPA 903.1 Modified

Surrogate/Tracer recovery Test

Result

Nominal  Recovery% Acceptable Limits

Actinium-227 Tracer
Uranium-232 Tracer
Barium-133 Tracer

Alphaspec Th, Solid "Dry Weight Corrected"
Alphaspec U, Solid "Dry Weight Corrected"

Gas Flow Radium 228 "Dry Weight
Corrected”
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426 (15%-125%)
36.4 (15%-125%)
92.1 (25%-125%)



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102
Newport Beach, California 92660 Report Date: October 8, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: SA122-20B Project: KERRHenderson
SampleID: 236938009 ClientID: KERR003
Matrix: SO
Collect Date: 09-SEP-09 07:39
Receive Date: 10-SEP-09
Collector: Client
Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”
Thorium-228 117 +/-0.294 0.264 0.050 pCilg JXD2 10/01/09 1420 906331 1
Thorium-230 2.83 +/-0.417 0.204 0.050 pCilg
Thorium-232 111 +/-0.261 0.146 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 4.01 +/-0.218 0.0411 0.040 pCilg JXD2 10/03/09 0951 906332 2
Uranium-235/236 0.174  +/-0.0526 0.0363 0.040 pCilg
Uranium-238 3.74 +/-0.211 0.0378 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 0.961 +/-0.211 0.307 0.500 pCilg JXC5 10/05/09 1732 905320 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 121 +/-0.256 0.196 0.500 pCilg KSD1 10/06/09 1400 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340

Thefollowing Analytical M ethods wer e perfor med

M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified

2 DOE EML HASL-300, U-02-RC Modified

3 EPA 904.0/SW846 9320 Modified

4 EPA 903.1 Modified

Surrogate/Tracer recovery Test

Result

Nominal  Recovery% Acceptable Limits

Actinium-227 Tracer
Uranium-232 Tracer
Barium-133 Tracer

Alphaspec Th, Solid "Dry Weight Corrected"
Alphaspec U, Solid "Dry Weight Corrected"

Gas Flow Radium 228 "Dry Weight
Corrected”
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38.4 (15%-125%)
9.5 (15%-125%)
106 (25%-125%)



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102
Newport Beach, California 92660 Report Date: October 8, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: SA122-31B Project: KERRHenderson
SampleID: 236938010 ClientID: KERR003
Matrix: SO
Collect Date: 09-SEP-09 08:05
Receive Date: 10-SEP-09
Collector: Client
Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”
Thorium-228 122 +/-0.279 0.233 0.050 pCilg JXD2 10/01/09 1420 906331 1
Thorium-230 1.06 +/-0.257 0.217 0.050 pCilg
Thorium-232 0.954 +/-0.228 0.129 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 1.68 +/-0.141 0.0371 0.040 pCilg JXD2 10/03/09 0951 906332 2
Uranium-235/236 0.08%4 +/-0.040 0.0412 0.040 pCi/g
Uranium-238 1.50 +/-0.133 0.0371 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 1.48 +/-0.413 0.530 0.500 pCilg JXC5 10/05/09 1604 905320 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 0.941 +/-0.237 0.206 0.500 pCilg KSD1 10/06/09 1400 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340

Thefollowing Analytical M ethods wer e perfor med

M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified

2 DOE EML HASL-300, U-02-RC Modified

3 EPA 904.0/SW846 9320 Modified

4 EPA 903.1 Modified

Surrogate/Tracer recovery Test

Result Nominal

Recovery% Acceptable Limits

Actinium-227 Tracer
Uranium-232 Tracer
Barium-133 Tracer

Alphaspec Th, Solid "Dry Weight Corrected"
Alphaspec U, Solid "Dry Weight Corrected"

Gas Flow Radium 228 "Dry Weight
Corrected”
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4.3 (15%-125%)
923 (15%-125%)
107 (25%-125%)
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Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102

Newport Beach, California 92660 Report Date:  October 8, 2009

Contact: Mr. Frank Hagar

Project: Tronox Hender son
Client Sample ID: SA31-0.5B Proiect: KERRHenderson
SampleID: 236938011 ClientID: KERR003
Matrix: SO
Collect Date: 09-SEP-09 09:13
Receive Date: 10-SEP-09
Collector: Client

Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”

Thorium-228 1.65 +/-0.359 0.374 0.050 pCilg JXD2 10/03/09 1152 906331 1
Thorium-230 0.805 +/-0.214 0.133 0.050 pCi/g

Thorium-232 1.29 +/-0.276 0.186 0.100 pCil/g

Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 1.01 +/-0.174 0.073 0.040 pCilg JXD2 10/03/09 0937 906332 2
Uranium-235/236 0.151  +/-0.0783 0.072 0.040 pCilg

Uranium-238 0.914 +/-0.165 0.0583 0.040 pCilg

Rad Gas Flow Proportional Counting

Gas Flow Radium 228 "Dry Weight Corrected”

Radium-228 2.42 +/-0.518 0.598 0.500 pCilg JXC5 10/05/09 1604 905320 3
Rad Radium-226

Lucas Cell, Ra226, solid "Dry Weight Corrected"

Radium-226 1.04 +/-0.244 0.166 0.500 pCilg KSD1 10/06/09 1400 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340
Thefollowing Analytical M ethods wer e perfor med
M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified
2 DOE EML HASL-300, U-02-RC Modified
3 EPA 904.0/SW846 9320 Modified
4 EPA 903.1 Modified
Surrogate/Tracer recovery Test Result Nominal Recovery% Acceptable Limits
Actinium-227 Tracer Alphaspec Th, Solid "Dry Weight Corrected" 36.5 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 48.1 (15%-125%)
Barium-133 Tracer Gas Flow Radium 228 "Dry Weight 93.8 (25%-125%)
Corrected”
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Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102
Newport Beach, California 92660 Report Date: October 8, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: SA31-10B Proiect: KERRHenderson
SampleID: 236938012 ClientID: KERR003
Matrix: SO
Collect Date: 09-SEP-09 09:20
Receive Date: 10-SEP-09
Collector: Client
Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”
Thorium-228 1.40 +/-0.304 0.290 0.050 pCilg JXD2 10/03/09 1152 906331 1
Thorium-230 1.38 +/-0.267 0.141 0.050 pCilg
Thorium-232 119 +/-0.249 0.141 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 1.68 +/-0.160 0.052 0.040 pCilg JXD2 10/03/09 0937 906332 2
Uranium-235/236 0.0958 +/-0.044 0.0367 0.040 pCi/g
Uranium-238 1.28 +/-0.139 0.0429 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 2.10 +/-0.427 0.438 0.500 pCilg JXC5 10/05/09 1604 905320 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 0.908 +/-0.234 0.192 0.500 pCilg KSD1 10/06/09 1400 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340

Thefollowing Analytical M ethods wer e perfor med

M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified

2 DOE EML HASL-300, U-02-RC Modified

3 EPA 904.0/SW846 9320 Modified

4 EPA 903.1 Modified

Surrogate/Tracer recovery Test

Result

Nominal  Recovery% Acceptable Limits

Actinium-227 Tracer
Uranium-232 Tracer
Barium-133 Tracer

Alphaspec Th, Solid "Dry Weight Corrected"
Alphaspec U, Solid "Dry Weight Corrected"

Gas Flow Radium 228 "Dry Weight
Corrected”
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4.7 (15%-125%)
92.9 (15%-125%)
105 (25%-125%)
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Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102
Newport Beach, California 92660 Report Date: October 8, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: SA31-20B Proiect: KERRHenderson
SampleID: 236938013 ClientID: KERR003
Matrix: SO
Collect Date: 09-SEP-09 09:41
Receive Date: 10-SEP-09
Collector: Client
Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”
Thorium-228 0.870 +/-0.277 0.354 0.050 pCilg JXD2 10/03/09 1152 906331 1
Thorium-230 3.00 +/-0.375 0.132 0.050 pCilg
Thorium-232 0.872 +/-0.208 0.132 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 411 +/-0.245 0.0114 0.040 pCilg JXD2 10/03/09 0937 906332 2
Uranium-235/236 0.160  +/-0.0569 0.0451 0.040 pCi/g
Uranium-238 3.39 +/-0.223 0.0365 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 1.56 +/-0.321 0.485 0.500 pCilg JXC5 10/05/09 1732 905320 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 2.04 +/-0.322 0.178 0.500 pCilg KSD1 10/06/09 1400 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340

Thefollowing Analytical M ethods wer e perfor med

M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified

2 DOE EML HASL-300, U-02-RC Modified

3 EPA 904.0/SW846 9320 Modified

4 EPA 903.1 Modified

Surrogate/Tracer recovery Test

Result Nominal

Recovery% Acceptable Limits

Actinium-227 Tracer
Uranium-232 Tracer
Barium-133 Tracer

Alphaspec Th, Solid "Dry Weight Corrected"
Alphaspec U, Solid "Dry Weight Corrected"

Gas Flow Radium 228 "Dry Weight
Corrected”
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412 (15%-125%)
9.6 (15%-125%)
9.8 (25%-125%)
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Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102

Newport Beach, California 92660 Report Date:  October 8, 2009

Contact: Mr. Frank Hagar

Project: Tronox Hender son
Client Sample ID: SA31-32B Proiect: KERRHenderson
SampleID: 236938014 ClientID: KERR003
Matrix: SO
Collect Date: 09-SEP-09 10:08
Receive Date: 10-SEP-09
Collector: Client

Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”

Thorium-228 115 +/-0.300 0.269 0.050 pCilg JXD2 10/03/09 1152 906331 1
Thorium-230 2.98 +/-0.438 0.179 0.050 pCi/g

Thorium-232 0.875 +/-0.233 0.0486 0.100 pCil/g

Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 3.44 +/-0.238 0.0128 0.040 pCilg JXD2 10/03/09 0937 906332 2
Uranium-235/236 0.243  +/-0.0702 0.0159 0.040 pCilg

Uranium-238 3.79 +/-0.250 0.0327 0.040 pCilg

Rad Gas Flow Proportional Counting

Gas Flow Radium 228 "Dry Weight Corrected”

Radium-228 1.25 +/-0.319 0.315 0.500 pCilg JXC5 10/05/09 1604 905320 3
Rad Radium-226

Lucas Cell, Ra226, solid "Dry Weight Corrected"

Radium-226 2.24 +/-0.333 0.120 0.500 pCilg KSD1 10/06/09 1400 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340
Thefollowing Analytical M ethods wer e perfor med
M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified
2 DOE EML HASL-300, U-02-RC Modified
3 EPA 904.0/SW846 9320 Modified
4 EPA 903.1 Modified
Surrogate/Tracer recovery Test Result Nominal Recovery% Acceptable Limits
Actinium-227 Tracer Alphaspec Th, Solid "Dry Weight Corrected" 34.7 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 85.1 (15%-125%)
Barium-133 Tracer Gas Flow Radium 228 "Dry Weight 104 (25%-125%)
Corrected”
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Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102

Newport Beach, California 92660 Report Date:  October 8, 2009

Contact: Mr. Frank Hagar

Project: Tronox Hender son
Client Sample ID: SA102-10B Proiect: KERRHenderson
SampleID: 236938015 ClientID: KERR003
Matrix: SO
Collect Date: 10-SEP-09 07:12
Receive Date: 11-SEP-09
Collector: Client

Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”

Thorium-228 145 +/-0.379 0.366 0.050 pCilg JXD2 10/03/09 1152 906331 1
Thorium-230 1.05 +/-0.309 0.279 0.050 pCi/g

Thorium-232 1.05 +/-0.289 0.186 0.100 pCil/g

Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 1.04 +/-0.241 0.221 0.040 pCilg JXD2 10/03/09 0937 906332 2
Uranium-235/236 u 0.0429  +/-0.0626 0.109 0.040 pCilg

Uranium-238 1.16 +/-0.244 0.187 0.040 pCilg

Rad Gas Flow Proportional Counting

Gas Flow Radium 228 "Dry Weight Corrected”

Radium-228 2.16 +/-0.405 0.332 0.500 pCilg JXC5 10/05/09 1604 905320 3
Rad Radium-226

Lucas Cell, Ra226, solid "Dry Weight Corrected"

Radium-226 148 +/-0.307 0.232 0.500 pCilg KSD1 10/06/09 1430 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340
Thefollowing Analytical M ethods wer e perfor med
M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified
2 DOE EML HASL-300, U-02-RC Modified
3 EPA 904.0/SW846 9320 Modified
4 EPA 903.1 Modified
Surrogate/Tracer recovery Test Result Nominal Recovery% Acceptable Limits
Actinium-227 Tracer Alphaspec Th, Solid "Dry Weight Corrected" 28.2 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 30.7 (15%-125%)
Barium-133 Tracer Gas Flow Radium 228 "Dry Weight 99.8 (25%-125%)
Corrected”
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Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102

Newport Beach, California 92660 Report Date:  October 8, 2009

Contact: Mr. Frank Hagar

Project: Tronox Hender son
Client Sample ID: SA102-30B Proiect: KERRHenderson
SampleID: 236938016 ClientID: KERR003
Matrix: SO
Collect Date: 10-SEP-09 07:45
Receive Date: 11-SEP-09
Collector: Client

Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”

Thorium-228 1.83 +/-0.320 0.219 0.050 pCilg JXD2 10/03/09 1152 906331 1
Thorium-230 1.80 +/-0.304 0.155 0.050 pCilg

Thorium-232 1.10 +/-0.238 0.139 0.100 pCil/g

Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 2.02 +/-0.178 0.0494 0.040 pCilg JXD2 10/03/09 0937 906332 2
Uranium-235/236 0.0943  +/-0.0446 0.038 0.040 pCilg

Uranium-238 191 +/-0.172 0.012 0.040 pCilg

Rad Gas Flow Proportional Counting

Gas Flow Radium 228 "Dry Weight Corrected”

Radium-228 2.05 +/-0.377 0.281 0.500 pCilg JXC5 10/05/09 1604 905320 3
Rad Radium-226

Lucas Cell, Ra226, solid "Dry Weight Corrected"

Radium-226 0.875 +/-0.218 0.189 0.500 pCilg KSD1 10/06/09 1430 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340
Thefollowing Analytical M ethods wer e perfor med
M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified
2 DOE EML HASL-300, U-02-RC Modified
3 EPA 904.0/SW846 9320 Modified
4 EPA 903.1 Modified
Surrogate/Tracer recovery Test Result Nominal Recovery% Acceptable Limits
Actinium-227 Tracer Alphaspec Th, Solid "Dry Weight Corrected" 43.6 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 86.8 (15%-125%)
Barium-133 Tracer Gas Flow Radium 228 "Dry Weight 105 (25%-125%)
Corrected”
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Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102

Newport Beach, California 92660 Report Date:  October 8, 2009

Contact: Mr. Frank Hagar

Project: Tronox Hender son
Client Sample ID: SA109-10B Proiect: KERRHenderson
SampleID: 236938017 ClientID: KERR003
Matrix: SO
Collect Date: 10-SEP-09 09:08
Receive Date: 11-SEP-09
Collector: Client

Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method

Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”

Thorium-228 1.48 +/-0.646 0.945 0.050 pCilg JXD2 10/03/09 1150 906331 1
Thorium-230 1.70 +/-0.479 0.482 0.050 pCi/g

Thorium-232 0.864 +/-0.329 0.322 0.100 pCil/g

Alphaspec U, Solid "Dry Weight Corrected"

Uranium-233/234 1.87 +/-0.166 0.0505 0.040 pCilg JXD2 10/03/09 0937 906332 2
Uranium-235/236 0.117  +/-0.0457 0.014 0.040 pCilg

Uranium-238 1.67 +/-0.156 0.0113 0.040 pCilg

Rad Gas Flow Proportional Counting

Gas Flow Radium 228 "Dry Weight Corrected”

Radium-228 115 +/-0.303 0.305 0.500 pCilg JXC5 10/05/09 1604 905320 3
Rad Radium-226

Lucas Cell, Ra226, solid "Dry Weight Corrected"

Radium-226 148 +/-0.272 0.187 0.500 pCilg KSD1 10/06/09 1430 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340
Thefollowing Analytical M ethods wer e perfor med
M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified
2 DOE EML HASL-300, U-02-RC Modified
3 EPA 904.0/SW846 9320 Modified
4 EPA 903.1 Modified
Surrogate/Tracer recovery Test Result Nominal Recovery% Acceptable Limits
Actinium-227 Tracer Alphaspec Th, Solid "Dry Weight Corrected" 204 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 89.7 (15%-125%)
Barium-133 Tracer Gas Flow Radium 228 "Dry Weight 107 (25%-125%)
Corrected”
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Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102
Newport Beach, California 92660 Report Date: October 8, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: SA109-25B Proiect: KERRHenderson
SampleID: 236938018 ClientID: KERR003
Matrix: SO
Collect Date: 10-SEP-09 09:38
Receive Date: 11-SEP-09
Collector: Client
Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”
Thorium-228 0.426 +/-0.232 0.314 0.050 pCilg JXD2 10/03/09 1150 906331 1
Thorium-230 5.24 +/-0.609 0.200 0.050 pCilg
Thorium-232 0.506 +/-0.194 0.138 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 6.37 +/-0.307 0.0619 0.040 pCilg JXD2 10/03/09 0937 906332 2
Uranium-235/236 0.345 +/-0.0814 0.0453 0.040 pCilg
Uranium-238 5.74 +/-0.291 0.0423 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 101 +/-0.290 0.455 0.500 pCilg JXC5 10/05/09 1732 905320 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 3.03 +/-0.405 0.193 0.500 pCilg KSD1 10/06/09 1430 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340

Thefollowing Analytical M ethods wer e perfor med

M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified

2 DOE EML HASL-300, U-02-RC Modified

3 EPA 904.0/SW846 9320 Modified

4 EPA 903.1 Modified

Surrogate/Tracer recovery Test

Result Nominal

Recovery% Acceptable Limits

Actinium-227 Tracer
Uranium-232 Tracer
Barium-133 Tracer

Alphaspec Th, Solid "Dry Weight Corrected"
Alphaspec U, Solid "Dry Weight Corrected"

Gas Flow Radium 228 "Dry Weight
Corrected”
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313 (15%-125%)
95.4 (15%-125%)
104 (25%-125%)
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Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102
Newport Beach, California 92660 Report Date: October 8, 2009
Contact: Mr. Frank Hagar
Project: Tronox Hender son
Client Sample ID: SA109-34B Proiect: KERRHenderson
SampleID: 236938019 ClientID: KERR003
Matrix: SO
Collect Date: 10-SEP-09 10:00
Receive Date: 11-SEP-09
Collector: Client
Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Alpha Spec Analysis
Alphaspec Th, Solid "Dry Weight Corrected”
Thorium-228 171 +/-0.394 0.430 0.050 pCilg JXD2 10/01/09 1419 906331 1
Thorium-230 1.90 +/-0.344 0.171 0.050 pCilg
Thorium-232 117 +/-0.274 0.171 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 1.98 +/-0.193 0.0535 0.040 pCilg JXD2 10/03/09 0937 906332 2
Uranium-235/236 0.126  +/-0.0537 0.0179 0.040 pCi/g
Uranium-238 1.99 +/-0.194 0.0535 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 1.01 +/-0.390 0.619 0.500 pCilg JXC5 10/07/09 2227 905320 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 1.67 +/-0.347 0.172 0.500 pCilg KSD1 10/06/09 1430 905690 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 CXC1 09/15/09 1358 902340

Thefollowing Analytical M ethods wer e perfor med

M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified

2 DOE EML HASL-300, U-02-RC Modified

3 EPA 904.0/SW846 9320 Modified

4 EPA 903.1 Modified

Surrogate/Tracer recovery Test

Result

Nominal  Recovery% Acceptable Limits

Actinium-227 Tracer
Uranium-232 Tracer
Barium-133 Tracer

Alphaspec Th, Solid "Dry Weight Corrected"
Alphaspec U, Solid "Dry Weight Corrected"

Gas Flow Radium 228 "Dry Weight
Corrected”
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34.9 (15%-125%)
717 (15%-125%)
726 (25%-125%)
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Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102
Newport Beach, California 92660 Report Date: October 8, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: EB091009-SO1 Proiect: KERRHenderson
SampleID: 236938020 ClientID: KERRO003
Matrix: w
Collect Date: 10-SEP-09 10:37
Receive Date: 11-SEP-09
Collector: Client
Parameter Qualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Alpha Spec Analysis
Alphaspec Th, Liquid "As Received"
Thorium-228 U 0.0174  +/-0.0173 0.028 0.030 pCi/L AXD210/02/09 0919 905546 1
Thorium-230 U -0.00339 +/-0.0115 0.026 0.030 pCi/L
Thorium-232 U -0.00509 +/-0.00743 0.0209 0.030 pCi/L
Alphaspec U, Liquid "As Received"
Uranium-233/234 U 0.00715 +/-0.0147 0.028 0.030 pCi/L AXD210/02/09 2025 905548 2
Uranium-235/236 U 0.00 +/-0.0123 0.030 0.030 pCi/L
Uranium-238 0.0127  +/-0.0111 0.0076 0.030 pCi/L
Rad Gas Flow Proportional Counting
GFPC, Ra228, Liquid "As Received"
Radium-228 2.10 +/-1.22 175 3.00 pCi/L MXS209/28/09 1942 905326 3
Rad Radium-226
Lucas Cell, Ra226, liquid "As Received"
Radium-226 U 0.560 +/-0.455 0.696 1.00 pCi/L KSD1 09/25/09 1240 904649 4

Thefollowing Analytical M ethods wer e per for med

M ethod Description Analyst Comments
1 DOE EML HASL-300, Th-01-RC Modified

2 DOE EML HASL-300, U-02-RC Modified

3 EPA 904.0/SW846 9320 Modified

4 EPA 903.1 Modified

Surrogate/Tracer recovery Test

Result

Nominal Recovery% Acceptable Limits

Actinium-227 Tracer
Uranium-232 Tracer
Barium-133 Tracer

Alphaspec Th, Liquid "As Received"
Alphaspec U, Liquid "As Received"
GFPC, Ra228, Liquid "As Received"

98.1 (15%-125%)
89.1 (15%-125%)
9.7 (15%-125%)
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. QC sSummar y Report Date: October 8, 2009
Northgat(_e Envworlmental Management, Inc. Page 1of 5
1100 Quail St., Suite 102
Newport Beach, California
Contact: Mr. Frank Hagar
Workorder: 236938
Parmname NOM Sample Qual QC Units RPD% REC% Range Anist Date Time
Rad Alpha Spec
Batch 905546
QC1201930821 LCS
Thorium-228 U 0.0205 pCi/L AXD2 10/02/09 09:19
+/-0.0205
Thorium-230 2.68 2.39 pCi/L 89.2  (75%-125%)
+/-0.137
Thorium-232 0.0143 pCi/L (75%-125%)
+/-0.0106
QC1201930822 LCSD
Thorium-228 U 0.00931 pCi/L 75.0 10/02/09 09:19
+/-0.019
Thorium-230 2.68 2.67 pCi/L 11.2 99.6 (0%-20%)
+/-0.138
Thorium-232 U 0.00927 pCi/L 42.5* (0%-20%)
+/-0.0109
QC1201930820 MB
Thorium-228 0.0287 pCi/L 10/05/09 20:51
+/-0.0168
Thorium-230 U 0.00439 pCi/L
+/-0.0086
Thorium-232 U 0.00 pCi/L
+/-0.0043
Batch 905548
QC1201930843 LCS
Uranium-233/234 2.89 pCi/L AXD2 10/02/09 13:49
+/-0.144
Uranium-235/236 0.153 pCi/L
+/-0.0398
Uranium-238 315 3.16 pCi/L 100  (75%-125%)
+/-0.151
QC1201930844 LCSD
Uranium-233/234 3.08 pCi/L 6.43 10/02/09 13:49
+/-0.151
Uranium-235/236 0.167 pCi/L 8.77
+/-0.0388
Uranium-238 3.15 3.29 pCi/L 3.97 104 (0%-20%)
+/-0.156
QC1201930842 MB
Uranium-233/234 u 0.00785 pCi/L 10/02/09 13:49
+/-0.0134
Uranium-235/236 U 0.00669 pCi/L
+/-0.00978
Uranium-238 U 0.0162 pCi/L
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 236938 Page 2of 5
Parmname NOM Sample Qual QcC Units RPD% REC% Range Anlst Date Time
Rad Alpha Spec
Batch 905548
+/-0.0146
Batch 906331
QC1201932712 236938017 DUP
Thorium-228 1.48 1.03 pCilg 35.9 (0% - 100%) JXD2 10/01/09 14:19
+/-0.646 +/-0.291
Thorium-230 1.70 154 pCilg  9.88 (0% - 20%)
+/-0.479 +/-0.336
Thorium-232 0.864 0.861 pCilg  0.348 (0% - 100%)
+/-0.329 +/-0.251
QC1201932714 LCS
Thorium-228 U 0.0263 pCi/g 10/01/09 14:19
+/-0.0792
Thorium-230 8.26 6.88 pCi/g 833  (75%-125%)
+/-0.373
Thorium-232 U 0.0314 pCi/g (75%-125%)
+/-0.029
QC1201932711  MB
Thorium-228 U 0.0663 pCi/g 10/01/09 14:19
+/-0.0591
Thorium-230 U 0.0254 pCi/g
+/-0.0263
Thorium-232 U -0.0101 pCi/g
+/-0.0244
QC1201932713 236938017 MS
Thorium-228 1.48 131 pCi/g 10/02/09 14:19
+/-0.646 +/-0.424
Thorium-230 853 1.70 9.35 pCi/g 89.7  (75%-125%)
+/-0.479 +/-1.02
Thorium-232 0.864 1.37 pCilg (75%-125%)
+/-0.329 +/-0.403
Batch 906332
QC1201932716 236938017 DUP
Uranium-233/234 1.87 191 pCi/g 227 (0% - 20%) JXD2 10/03/09 09:37
+/-0.166 +/-0.187
Uranium-235/236 0.117 0.0914 pCi/g 24.2* (0% - 20%)
+/-0.0457 +/-0.0525
Uranium-238 167 1.63 pCi/g 291 (0% - 20%)
+/-0.156 +/-0.172
QC1201932718  LCS
Uranium-233/234 4.97 pCi/g 10/03/09 09:37
+/-0.278
Uranium-235/236 0.213 pCi/g
+/-0.0664
Uranium-238 4.89 5.04 pCi/g 103 (75%-125%)
+/-0.279
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2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

GEL LABORATORIES LLC

QC Summary
Workorder: 236938 Page 30f 5
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Rad Alpha Spec
Batch 906332
QC1201932715 MB
Uranium-233/234 U -0.012 pCi/g JXD2 10/03/09 09:37
+/-0.0188
Uranium-235/236 U -0.00912 pCi/g
+/-0.0179
Uranium-238 U -0.00369 pCi/g
+/-0.0162
QC1201932717 236938017 MS
Uranium-233/234 1.87 6.58 pCi/g 10/03/09 09:37
+/-0.166 +/-0.315
Uranium-235/236 0.117 0.386 pCi/g
+/-0.0457 +/-0.0846
Uranium-238 4.95 1.67 6.66 pCi/g 101  (75%-125%)
+/-0.156 +/-0.316
Rad Gas Flow
Batch 905320
QC1201930307 236938017 DUP
Radium-228 1.15 0.743 pCi/g 434 (0% - 100%) JXC5 10/05/09 17:24
+/-0.303 +/-0.195
QC1201930309 LCS
Radium-228 7.84 8.33 pCi/g 106  (75%-125%) 10/05/09 16:05
+/-0.792
QC1201930306 MB
Radium-228 U 0.399 pCi/g 10/05/09 16:05
+/-0.282
QC1201930308 236938017 MS
Radium-228 79.5 115 929 pCi/g 116  (75%-125%) 10/05/09 16:05
+/-0.303 +/-8.48
Batch 905326
QC1201930327 LCS
Radium-228 40.0 44.0 pCi/L 110  (75%-125%) MXS2 (09/28/09 19:41
+/-4.24
QC1201930328  LCSD
Radium-228 40.0 38.2 pCi/L 14.1 95.7 (0%-20%) 09/28/09 19:41
+/-4.13
QC1201930326 MB
Radium-228 U 2.76 pCi/L 09/28/09 20:55
+/-1.83
Rad Ra-226
Batch 904649
QC1201928563 LCS
Radium-226 24.2 20.4 pCi/L 84.3  (75%-125%) KSD1 09/25/09 10:40
+/-1.75
QC1201928564 LCSD
Radium-226 24.2 30.1 pCi/L 38.5* 124 (0%-20%) 09/25/09 10:40
+/-2.30

QC1201928562 MB
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 236938 Page 4 of 5
Parmname NOM Sample Qual QcC Units RPD% REC% Range Anlst Date Time
Rad Ra-226
Batch 904649
Radium-226 U 0.419 pCi/L 09/25/09 10:40
+/-0.325
Batch 905690
QC1201931154 236938017 DUP
Radium-226 1.48 1.38 pCi/g 6.74 (0% - 20%) KSD1 10/06/09 14:30
+/-0.272 +/-0.258
QC1201931156  LCS
Radium-226 111 9.31 pCi/g 835  (75%-125%) 10/06/09 15:35
+/-0.631
QC1201931153 MB
Radium-226 U 0.139 pCi/g 10/06/09 14:30
+/-0.107
QC1201931155 236938017 MS
Radium-226 11.2 1.48 135 pCi/g 107  (75%-125%) 10/06/09 15:35
+/-0.272 +/-0.805

Notes:
The Qualifiersin this report are defined as follows:

**  Anayteisasurrogate compound
< Result is less than value reported
> Result is greater than value reported
The TIC is asuspected aldol-condensation product
B For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
BD Results are either below the MDC or tracer recovery islow
C  Analyte has been confirmed by GC/MS analysis
D Results are reported from a diluted aliquot of the sample
F Estimated Value
H  Analytical holding time was exceeded
J Vaueis estimated
M M if above MDC and lessthan LLD
M Matrix Related Failure
N/A  RPD or %Recovery limits do not apply.
ND Anayte concentration is not detected above the detection limit
NJ  Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
R Sample results are rejected
U Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.
Ul  Gamma Spectroscopy--Uncertain identification
X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Y QC Samples were not spiked with this compound
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

OC Summary

Workorder: 236938 Page 50of 5
Parmname NOM Sample Qual QcC Units RPD% REC% Range Anlst Date Time

N RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.

h Preparation or preservation holding time was exceeded

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by afactor of 4 or more.
A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sampleis greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, acontrol limit of +/- the

RL is used to evaluate the DUP result.
* |ndicates that a Quality Control parameter was not within specifications.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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‘ Radiochemistry Batch Checklist, Rev 9
Batch# q O ssq /(0 Product: /II’\ Date: l @ ) Q/fﬂ

Criteria: : . . [Yes No ts

Sample Solids are less than or equal t0100 mg for GAB. /m

Samples have been blank corrected (if required)

If activity less 10* MDA/ MDC, error i3 150% or l68s of

sample activity. If greater 10* MDA/ MDC, error is 40% I

or less. If below the MDA/ MDC, error is okay.

Instrument source check is within limits. N

Instrument bkg check is within limits. =
N

Method RDL/ LLD has been met.

It duplicale activities are less 5° MDA/ MDC, then RPD

is 100% or less. If greater 5* MDA/ MDC, then RPD 20% or U
less. If below the MDA/ MDC, the RPD is 0%. - ~
Or meets the client's required RER acceptance criteria.

Tracer yield is 15-125% . Camier yield 25-125%.

~
|Or meets the client's contract criteria,
Method biank s less than the RDL/ LLD. << _ -
(if rad sampies, < 5% of lowest activity) ‘ CASR A I/AFIVR

Sample was run within. hold time.

Sample was correctly praserved if rqured:

Smears Taken for Radioactive batches. M

Method Spike and LCS are within 3
75-125% or maets the client's contract acceptance criteria.

717

No blank spaces on data forms, A
All line outs initialed and dated.

No transcription errors:are apparent.

Aux data.is correct. f U b ‘

Client Special requirements page has been checked. —
~N
Raw Data and/ or spectrum are included and properly statused. [~
™~
QC data entered into QC database and batch is in REVW
Hit notification complete (if necessary) ./ Ub )
<_
Batch entered into Case Narrative.
. N A
Batch non-conformances eted, if icable. ™~ / /\j 9 '49\4 D!
Baich non-conformances second reviewed and disposition NM ] AL
verified to be completed. / ‘9”9\"16(
Aliquot Correction completed if required. /\M
~J
Review sample historical results if available >

(if REMP, results above MDC have been verified
by historical resuts, recount or re-analysis.)

GEL Laboratories, LLC
revised 8/1/08

e Ul I110/3/08

el M [ 10f7/0m
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 905546
SAMPLE DATE : 10-SEP-2009 00:00:00
AC-227 SEPARATION : 30-SEP-2009 11:15:00

SAMPLE ID : S0236938020_TH
SAMPLE QTY: 0.800 L

DETECTOR NUMBER  :42484
AVERAGE %EFFICIENCY :33.8551

COUNT DATE: 2-OCT-2009 09:19:38

ELAPSED LIVE TIME(SEC): 59999.99

% YIELD : 98.065 ANALYST :AXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-J ID : 0387-B-102 BKG FILE : B027.CNF;1075
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/L: 2.675E+00 PCI/L : 2.675E+00 NOMINAL : 3.90075 dpm EFF FILE : WO027.CNF;318
RESULTS : 3.82527 dpm | CAL DATE : 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU MDA Lc UNC
AREA AREA AREA Sg pCilL  1.96-SIGMA pCi/L pCilL pCi/L
AC-227 5994.040 720.000 684.000 36.000 6.0000 57.44000 2.20E+00 2.14E-01 9.93E-02 4.48E-02 1.73E-01
TH-228 5363.000 18.000 10.000 8.000 2.8284 99.94000 1.74E-02 1.74E-02 2.80E-02 1.14E-02 1.73E-02
TH229  4900.000 9.000 1.000 8.000 2.8284 99.52000 1.70E-03 1.38E-02 2.75E-02 1.12E-02 1.38E-02
TH-230 4625.000 5.000 -2.000 7.000 2.6458 100.0000 -3.39E-03 1.15E-02 2.60E-02 1.04E-02 1.15E-02
TH-232 3972.000 1.000 -3.000 4.000 2.0000 100.0000 -5.09E-03 7.43E-03 2.09E-02 7.89E-03 7.43E-03
NOTE: Ac-227 results decay corrected to separation date/time.
3 = 3 3
45 - win win win wi win
41
371
o 33
'% 29|
o) 25|
e 21|
>
S 170
g 13|
9
5.
1‘rhuh\ Y Y T A ATV ) AT AT TN I (M WO ‘\‘
2369 2768 3171 3579 | 399 440 A827 pp52 6114 6551 6992 7438

Energy (keV)

TH232

TH230

TH229

74

TH228

TH227



Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 905546
SAMPLE DATE : 29-SEP-2009 00:00:00
AC-227 SEPARATION : 30-SEP-2009 11:15:00

SAMPLE ID : $S1201930820_TH

SAMPLE QTY:

0.800 L

DETECTOR NUMBER  :78908 COUNT DATE: 5-OCT-2009 20:51:40
AVERAGE %EFFICIENCY :25.4940 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 100.709 ANALYST :AXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-J ID : 0387-B-102 BKG FILE : B205.CNF;60
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC-227 BKG DATE : 4-OCT-2009
PCI/L: 2.675E+00 PCI/L: 2.675E+00 NOMINAL : 3.90075 dpm EFF FILE : W205.CNF;38
RESULTS : 3.92840 dpm | CAL DATE : 21-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/lL  1.96-SIGMA pCilL pCi/L pCi/L
AC-227 5994.040 476.000 465.000  11.000 3.3166 57.44000 2.20E+00 2.36E-01 8.71E-02 3.64E-02 2.04E-01
TH-228 5363.000 14.000 13.000 1.000 1.0000 99.94000 2.87E-02 1.68E-02 1.69E-02 5.14E-03 1.68E-02
TH229  4900.000 5.000 3.000 2.000 1.4142 99.52000 6.61E-03 1.14E-02 2.11E-02 7.25E-03 1.14E-02
TH-230 4625.000 3.000 2.000 1.000 1.0000 100.0000 4.39E-03 8.60E-03 1.68E-02 5.10E-03 8.60E-03
TH-232 3972.000 0.000 0.000 0.000 0.0000 100.0000 0.00E+00 4.30E-03 6.58E-03 0.00E+00 4.30E-03
NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 905546
SAMPLE DATE : 29-SEP-2009 00:00:00
AC-227 SEPARATION : 30-SEP-2009 11:15:00

SAMPLE ID : S1201930821_TH

SAMPLE QTY:

0.800 L

DETECTOR NUMBER :78773 COUNT DATE: 2-OCT-2009 09:19:40
AVERAGE %EFFICIENCY :32.0737 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD : 86.108 ANALYST :AXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-J ID : 0387-B-102 BKG FILE : B040.CNF;1072
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/L: 2.675E+00 PCI/L: 2.675E+00 NOMINAL : 3.90075 dpm EFF FILE : WO040.CNF;306
RESULTS : 3.35887 dpm | CAL DATE : 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/lL  1.96-SIGMA pCilL pCi/L pCi/L
AC-227 5994.040 607.000 569.000  38.000 6.1644 57.44000 2.20E+00 2.26E-01 1.22E-01 5.54E-02 1.92E-01
TH-228 5363.000 18.000 10.000 8.000 2.8284 99.94000 2.05E-02 2.05E-02 3.31E-02 1.35E-02 2.05E-02
TH229  4900.000 9.000 4.000 5.000 2.2361 99.52000 8.19E-03 1.50E-02 2.75E-02 1.07E-02 1.50E-02
TH-230 4625.000 1174.000 1171.000 3.000 1.7321 100.0000 2.39E+00 1.88E-01 2.25E-02 8.21E-03 1.37E-01
TH-232 3972.000 7.000 7.000 0.000 0.0000 100.0000 1.43E-02 1.06E-02 6.12E-03 O0.00E+00 1.06E-02
NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 905546

SAMPLE DATE : 29-SEP-2009 00:00:00

AC-227 SEPARATION : 30-SEP-2009 11:15:00

SAMPLE ID : S1201930822_TH

SAMPLE QTY: 0.800

L

DETECTOR NUMBER

78205

COUNT DATE: 2-OCT-2009 09:19:40

AVERAGE %EFFICIENCY :32.9883 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD : 92.108 ANALYST :AXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-J ID : 0387-B-102 BKG FILE : B041.CNF;1065
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/L: 2.675E+00 PCI/L: 2.675E+00 NOMINAL : 3.90075 dpm EFF FILE : W041.CNF;310
RESULTS : 3.59290 dpm | CAL DATE : 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/lL  1.96-SIGMA pCilL pCi/L pCi/L
AC-227 5994.040 660.000 626.000  34.000 5.8310 57.44000 2.20E+00 2.17E-01 1.06E-01 4.76E-02 1.81E-01
TH-228 5363.000 16.000 5.000 11.000 3.3166 99.94000 9.31E-03 1.90E-02 3.43E-02 1.44E-02 1.90E-02
TH229  4900.000 5.000 -4.000 9.000 3.0000 99.52000 -7.45E-03 1.37E-02 3.16E-02 1.30E-02 1.37E-02
TH-230 4625.000 1447.000 1441.000 6.000 2.4495 100.0000 2.67E+00 2.00E-01 2.67E-02 1.06E-02 1.38E-01
TH-232 3972.000 7.000 5.000 2.000 1.4142 100.0000 9.27E-03 1.09E-02 1.78E-02 6.10E-03 1.09E-02
NOTE: Ac-227 results decay corrected to separation date/time.
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Radiochemistry Batch Checklist, Rev 9

Product: ’rl\

Batch# ?06 3-5 (

Date: (d/’l/"”l

Critera;

Yes No Comments

Sampie Solids are less than or equal 10100 mg for GAB.

NlA

Samples have been blank corracted (if raquired)

/A

il activity lass 10° MDA/ MDC, arror is 150% or less of
sample activily. It greater 10° MDA/ MDC, arror is 40%
or less. If below the MDA/ MDC. error is okay.

Instrument source check is within limuts.
Instrument bkg check is within limits.

Method ADL/ LLD has been met.

case Aarstie

If duplicate activities are lass 5° MDA/ MOC, then RPD

is 100% or less. If greater S* MDA/ MDC, then RPD 20% or
less. I below the MDA/ MOC, the RPD is 0%.

Or meets the client's required RER acceptance criteria.

Tracer yield is 15-125% . Carrier yield 25-125%.
Or meets the client's contract acceptances critena.

MR 74269

Method blank is less than the RDL/ LLD.
(I rad samples. < 5% of lowest activily)

Sample was run within hold time.

Sample was correctly preserved if required.

/A

Smears Taken for Radioactive balches.

o (A

Method Spike and LCS are within
75-125% ar meets the client’s contract acceptance crtena.

No blank spaces on data forms.
All ling outs intialed and dated.

No transcription errors are apparent.

Aux data is correct.

N lA

Client Special requirements page has been checked.

Raw Data and/ or spectrum are included and properly statused.

\\ (SIS NS N RN

QC data entered into QC database and batch is in REVW

Hit notification complete (if necessary)

T

Balch entered into Case Narrative.

Balch non-conformances completed. if applicable.

N 742619

Batch non-conformances second reviewed and disposition
verified 10 be completed.

N

NCR 147619

Aliquat Carrection completed if required.

Nk

Aeview sample historical resuits if available
(It REMP, resuits above MDC have been veritied
m tustorical results, recount or re-analys:s.)

v

GEL Laboratones, LLC
revised 8/1/08
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331
SAMPLE DATE : 9-SEP-2009 00:00:00.
AC-227 SEPARATION : 29-SEP-2009 17:50:00

SAMPLE ID : S0236938001_TH
SAMPLE QTY:

0.252 G

DETECTOR NUMBER  :45-149BB5

COUNT DATE: 1-OCT-2009 14:20:01

AVERAGE %EFFICIENCY :35.2731 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD © 38.022 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-] ID : 0387-B-102 BKG FILE : B037.CNF;1072
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.493E+00 PCl/G: 8.493E+00 | NOMINAL : 3.90100dpm | EFF FILE : W037.CNF;296
RESULTS: 1.48323dpm | CAL DATE : 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCi/G pCilG
AC-227 5994.040 314.000 277.000 37.000 6.0828 57.44000 6.97E+00 1.01E+00 7.88E-01 3.56E-01 9.24E-01
TH-228 5363.000 142.000 117.000 25000 50000 99.94000 1.60E+00 358E-01 358E-01 1.59E-01 3.46E-01
TH229  4900.000 26.000 11.000 15.000 3.8730 99.52000 1.47E-01 1.68E-01 2.82E-01 1.21E-01 1.68E-01
TH-230 4625000  86.000  84.000 2000  1.4142 100.0000 1.12E+00 254E-01 1.28E-01 4.38E-02 2.45E-01
TH-232 3972.000 84000  79.000 5000 22361 100.0000 1.05E+00 254E-01 1.79E-01 6.93E-02 2.46E-01

Activity (COUNTS)

NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331
SAMPLE DATE : 9-SEP-2009 00:00:00.
AC-227 SEPARATION : 29-SEP-2009 17:50:00

SAMPLE ID : S0236938002_TH

SAMPLE QTY: 0.252

G

DETECTOR NUMBER  :72532 COUNT DATE: 1-OCT-2009 14:20:01
AVERAGE %EFFICIENCY :33.7466 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD : 45.194 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-J ID: 0387-B-102 BKG FILE : B038.CNF;1069
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.493E+00 PCI/G : 8.493E+00 NOMINAL : 3.90100 dpm EFF FILE : WO038.CNF;310
RESULTS : 1.76301 dpm CAL DATE : 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCilG pCi/G
AC-227 5994.040  355.000 315.000 40.000 6.3246 57.44000 6.97E+00 9.57E-01 7.18E-01 3.26E-01 8.62E-01
TH-228 5363.000 141.000 124.000 17.000 41231 99.94000 1.49E+00 3.09E-01 2.66E-01 1.15E-01 2.96E-01
TH229  4900.000 16.000 8.000 8.000 2.8284 99.52000 9.42E-02 1.13E-01 1.90E-01 7.75E-02 1.13E-01
TH-230 4625.000 221.000 218.000 3.000 1.7321 100.0000 2.56E+00 3.76E-01 1.30E-01 4.72E-02 3.44E-01
TH-232 3972.000 86.000 83.000 3.000 1.7321 100.0000 9.73E-01 2.24E-01 1.30E-01 4.72E-02 2.17E-01
NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331

SAMPLE DATE : 9-SEP-2009 00:00:00.

AC-227 SEPARATION : 29-SEP-2009 17:50:00

SAMPLE QTY:

0.251

SAMPLE ID : S0236938003_TH

G

DETECTOR NUMBER  :45-149BB2 COUNT DATE: 1-OCT-2009 14:20:01
AVERAGE %EFFICIENCY :36.3031 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD : 30.541 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-J ID : 0387-B-102 BKG FILE : B039.CNF;1069
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G: 8.527E+00 PCI/G : 8.527E+00 NOMINAL : 3.90100 dpm EFF FILE : WO039.CNF;287
RESULTS : 1.19142 dpm | CAL DATE: 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCi/G pCi/G
AC-227 5994.040 263.000 229.000 34.000 5.8310 57.44000 7.00E+00 1.11E+00 9.21E-01 4.15E-01 1.03E+00
TH-228 5363.000 84.000 53.000 31.000 5.5678 99.94000 8.78E-01 3.52E-01 4.79E-01 2.15E-01 3.48E-01
TH229  4900.000 12.000 0.000 12.000 3.4641 99.52000 0.00E+00 1.56E-01 3.11E-01 1.31E-01 1.56E-01
TH-230 4625.000 101.000 98.000 3.000 1.7321 100.0000 1.59E+00 3.37E-01 1.79E-01 6.52E-02 3.24E-01
TH-232 3972.000 81.000 78.000 3.000 1.7321 100.0000 1.26E+00 3.00E-01 1.79E-01 6.52E-02 2.91E-01
NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331
SAMPLE DATE : 9-SEP-2009 00:00:00.
AC-227 SEPARATION : 29-SEP-2009 17:50:00

SAMPLE ID : S0236938004_TH

SAMPLE QTY:

0.252 G

DETECTOR NUMBER  :78773 COUNT DATE: 1-OCT-2009 14:20:01
AVERAGE %EFFICIENCY :32.0737 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD © 31.852 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-] ID : 0387-B-102 BKG FILE : B040.CNF;1072
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.493E+00 PCl/G: 8.493E+00 | NOMINAL : 3.90100dpm | EFF FILE : W040.CNF;306
RESULTS: 1.24253dpm | CAL DATE : 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCi/G pCilG
AC-227 5994.040 249.000 211.000 38.000 6.1644 57.44000 6.97E+00 1.17E+00 1.05E+00 4.74E-01 1.10E+00
TH-228 5363.000 106000  98.000 8000 28284 99.94000 176E+00 3.89E-01 2.89E-01 1.18E-01 3.75E-01
TH229  4900.000 12.000 7.000 5.000 2.2361 99.52000 1.23E-01 1.42E-01 2.36E-01 9.15E-02 1.42E-01
TH-230 4625000  56.000  53.000  3.000 17321 100.0000 9.27E-01 269E-01 1.93E-01 7.05E-02 2.63E-01
TH-232 3972000  66.000  66.000  0.000  0.0000 100.0000 1.15E+00 287E-01 5.25E-02 0.00E+00 2.79E-01

Activity (COUNTS)
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NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997 G EL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331
SAMPLE DATE : 9-SEP-2009 00:00:00.
AC-227 SEPARATION : 29-SEP-2009 17:50:00

SAMPLE QTY:

SAMPLE ID : S0236938005_TH

0.252 G

DETECTOR NUMBER  :78205

COUNT DATE: 1-OCT-2009 14:20:01

AVERAGE %EFFICIENCY :32.9883 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD . 37.133 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA TH.N
ID: A2796-J ID: A2796-J ID: 0387-B-102 BKG FILE : B041.CNF;1065
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.493E+00 PCI/G: 8.493E+00 NOMINAL : 3.90100 dpm EFF FILE : WO041.CNF;310

RESULTS : 1.44855 dpm

CAL DATE : 5-SEP-2009

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY GROSS NET BKG

AREA AREA AREA
AC-227 5994.040 287.000 253.000 34.000
TH-228 5363.000 78.000 67.000 11.000
TH229  4900.000 16.000 7.000 9.000
TH-230 4625.000 101.000 95.000 6.000
TH-232 3972.000 64.000 62.000 2.000

BKG  %ABUN ACTIVITY
Sg pCilG

5.8310 57.44000 6.97E+00
3.3166 99.94000 1.00E+00
3.0000 99.52000 1.03E-01
2.4495 100.0000 1.39E+00
1.4142 100.0000 9.05E-01

TPU MDA
1.96-SIGMA  pCilG

1.05E+00 8.30E-01
2.83E-01 2.75E-01
1.44E-01 2.49E-01
3.07E-01 2.10E-01
2.39E-01 1.40E-01

Lc
pCi/lG

3.74E-01
1.15E-01
1.02E-01
8.32E-02
4.80E-02

UNC
pCi/G

9.68E-01
2.76E-01
1.44E-01
2.96E-01
2.32E-01

Activity (COUNTS)

NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331
SAMPLE DATE : 9-SEP-2009 00:00:00.

AC-227 SEPARATION : 29-SEP-2009 17:50:00

SAMPLE ID : S0236938006_TH
SAMPLE QTY: 0.251 G

DETECTOR NUMBER

78793

AVERAGE %EFFICIENCY :32.6249

COUNT DATE: 1-OCT-2009 14:20:01

ELAPSED LIVE TIME(SEC): 59999.99

% YIELD : 47.490 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-J ID : 0387-B-102 BKG FILE : B042.CNF;1064
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.527E+00 PCI/G : 8.527E+00 NOMINAL : 3.90100 dpm EFF FILE : W042.CNF;283
RESULTS : 1.85257 dpm | CAL DATE : 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCi/G pCi/G
AC-227 5994.040 352.000 320.000 32.000 5.6569 57.44000 7.00E+00 9.39E-01 6.41E-01 2.88E-01 8.40E-O1
TH-228 5363.000 110.000 101.000 9.000 3.0000 99.94000 1.20E+00 2.63E-01 2.01E-01 8.28E-02 2.54E-01
TH229  4900.000 6.000 -2.000 8.000 2.8284 99.52000 -2.33E-02 8.54E-02 1.88E-01 7.66E-02 8.54E-02
TH-230 4625.000 146.000 142.000 4.000 2.0000 100.0000 1.64E+00 2.95E-01 1.43E-01 5.39E-02 2.78E-01
TH-232 3972.000 99.000 96.000 3.000 1.7321 100.0000 1.11E+00 2.39E-01 1.28E-01 4.67E-02 2.29E-01
NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331
SAMPLE DATE : 9-SEP-2009 00:00:00.
AC-227 SEPARATION : 29-SEP-2009 17:50:00

SAMPLE ID : S0236938007_TH
SAMPLE QTY:

0.253 G

DETECTOR NUMBER  :67042

COUNT DATE: 1-OCT-2009 14:20:00

AVERAGE %EFFICIENCY :33.5313 ELAPSED LIVE TIME(SEC):  60000.00
% YIELD 1 33.210 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-] ID : 0387-B-102 BKG FILE : BO3T.CNF;1065
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.459E+00 PCl/G: 8.459E+00 | NOMINAL : 3.90100dpm | EFF FILE : W031.CNF;329
RESULTS : 1.29554 dpm | CAL DATE : 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCi/G pCilG
AC-227 5994040 259.000 230.000  29.000  5.3852 57.44000 6.95E+00 1.09E+00 8.47E-01 3.78E-01 1.00E+00
TH-228 5363.000 149.000 101.000  48.000 69282 99.94000 165E+00 4.61E-01 577E-01 2.64E-01 4.50E-01
TH229 4900000 25000  7.000  18.000 42426 9952000 112E-01 207E-01 3.65E-01 1.59E-01 2.06E-01
TH-230 4625000  81.000  70.000  11.000  3.3166 100.0000 1.12E+00 3.08E-01 2.95E-01 1.23E-01 3.01E-01
TH-232 3972.000 102.000  98.000  4.000  2.0000 100.0000 157E+00 3.36E-01 1.97E-01 7.44E-02 3.23E-01

Activity (COUNTS)

NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331
SAMPLE DATE : 9-SEP-2009 00:00:00.
AC-227 SEPARATION : 29-SEP-2009 17:50:00

SAMPLE ID : S0236938008_TH

SAMPLE QTY:

0.253 G

DETECTOR NUMBER :78785 COUNT DATE: 1-OCT-2009 14:20:00
AVERAGE %EFFICIENCY :31.3483 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 42.628 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-J ID : 0387-B-102 BKG FILE : B033.CNF;1064
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.459E+00 PCI/G : 8.459E+00 NOMINAL : 3.90100 dpm EFF FILE : WO033.CNF;319
RESULTS : 1.66291 dpm | CAL DATE: 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCi/G pCi/G
AC-227 5994.040  305.000 276.000  29.000 5.3852 57.44000 6.95E+00 9.92E-01 7.06E-01 3.15E-01 9.01E-01
TH-228 5363.000 109.000 100.000 9.000 3.0000 99.94000 1.36E+00 3.02E-01 2.31E-01 9.52E-02 2.90E-01
TH229  4900.000 6.000 0.000 6.000 2.4495 99.52000 0.00E+00 9.09E-02 1.93E-01 7.63E-02 9.09E-02
TH-230 4625.000 86.000 83.000 3.000 1.7321 100.0000 1.11E+00 2.55E-01 1.47E-01 5.37E-02 2.46E-01
TH-232 3972.000 86.000 85.000 1.000 1.0000 100.0000 1.13E+00 2.53E-01 1.02E-01 3.10E-02 2.44E-01
NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331

SAMPLE ID : S0236938009_TH

SAMPLE DATE : 9-SEP-2009 00:00:00. SAMPLE QTY: 0.253 G
AC-227 SEPARATION : 29-SEP-2009 17:50:00
DETECTOR NUMBER  :78202 COUNT DATE: 1-OCT-2009 14:20:00
AVERAGE %EFFICIENCY :30.5099 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 38.404 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-J ID : 0387-B-102 BKG FILE : B035.CNF;1062
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.459E+00 PCI/G : 8.459E+00 NOMINAL : 3.90100 dpm EFF FILE : WO035.CNF;308
RESULTS : 1.49812dpm | CAL DATE: 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCi/G pCi/G
AC-227 5994.040  273.000 242.000  31.000 55678 57.44000 6.95E+00 1.06E+00 8.30E-01 3.72E-01 9.81E-01
TH-228 5363.000 84.000 75.000 9.000 3.0000 99.94000 1.17E+00 3.02E-01 2.64E-01 1.09E-01 2.94E-01
TH229  4900.000 22.000 2.000 20.000 4.4721 99.52000 3.05E-02 1.94E-01 3.64E-01 1.59E-01 1.94E-01
TH-230 4625.000 191.000 186.000 5.000 2.2361 100.0000 2.83E+00 4.50E-01 2.04E-01 7.90E-02 4.17E-01
TH-232  3972.000 75.000 73.000 2.000 1.4142 100.0000 1.11E+00 2.70E-01 1.46E-01 5.00E-02 2.61E-01
NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331
SAMPLE DATE : 9-SEP-2009 00:00:00.
AC-227 SEPARATION : 29-SEP-2009 17:50:00

0.251

SAMPLE ID : S0236938010_TH
SAMPLE QTY:

G

DETECTOR NUMBER  :78203

COUNT DATE: 1-OCT-2009 14:20:00

AVERAGE %EFFICIENCY :32.3699 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD 1 41.282 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA TH.N
ID: A2796-J ID: A2796-J ID : 0387-B-102 BKG FILE : B036.CNF;1060
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.527E+00 PCI/G : 8.527E+00 NOMINAL : 3.90100 dpm EFF FILE : WO036.CNF;320
RESULTS : 1.61043 dpm | CAL DATE: 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU MDA Lc UNC
AREA AREA AREA Sg pCi/lG 1.96-SIGMA pCi/G pCilG pCilG
AC-227 5994.040 309.000 276.000 33.000 5.7446 57.44000 7.00E+00 1.01E+00 7.54E-01 3.39E-01 9.19E-01
TH-228 5363.000 98.000 89.000 9.000 3.0000 99.94000 1.22E+00 2.88E-01 2.33E-01 9.59E-02 2.79E-01
TH229  4900.000 10.000 0.000 10.000 3.1623 99.52000 0.00E+00 1.18E-01 2.39E-01 9.93E-02 1.18E-01
TH-230 4625.000 87.000 79.000 8.000 2.8284 100.0000 1.06E+00 2.64E-01 2.17E-01 8.84E-02 2.57E-01
TH-232 3972.000 73.000 71.000 2.000 1.4142 100.0000 9.54E-01 2.35E-01 1.29E-01 4.42E-02 2.28E-01
NOTE: Ac-227 results decay corrected to separation date/time.
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A e e ) waryage version 2.0 GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331 SAMPLE ID : S0236938011_TH
SAMPLE DATE : 9-SEP-2009 00:00:00. SAMPLE QTY:  0.252 G
AC-227 SEPARATION : 29-SEP-2009 17:50:00
DETECTOR NUMBER  :45-149BB5 COUNT DATE: 3-OCT-2009 11:52:09
AVERAGE %EFFICIENCY :35.2731 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD © 36.519 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-] ID : 0387-B-102 BKG FILE : B037.CNF;1072
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.493E+00 PCl/G: 8.493E+00 | NOMINAL : 3.90100dpm | EFF FILE : W037.CNF;296
RESULTS : 1.42459 dpm | CAL DATE : 5-SEP-2009

NUCLIDE ACTIVITY SUMMARY

NUCLIDE  ENERGY GROSS  NET BKG BKG  %ABUN ACTIVITY TPU MDA Lc UNC

AREA  AREA  AREA Sg pCi/lG  1.96-SIGMA pCi/G pCilG pCi/G
AC-227 5994.040 285.000 248.000 37.000  6.0828 57.44000 6.97E+00 1.07E+00 8.80E-01 3.98E-01 9.89E-01
TH-228 5363.000 141.000 116.000 25000 50000 99.94000 1.65E+00 3.73E-01 3.74E-01 1.66E-01 3.59E-01
TH229  4900.000  15.000 0.000  15.000  3.8730 99.52000 0.00E+00 1.50E-01 2.93E-01 1.26E-01 1.50E-01
TH-230 4625.000  60.000  58.000 2.000  1.4142 100.0000 8.05E-01 2.19E-01 1.33E-01 4.57E-02 2.14E-01
TH-232 3972.000  98.000  93.000 5.000  2.2361 100.0000 1.29E+00 2.87E-01 1.86E-01 7.22E-02 2.76E-01

NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997 GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331
SAMPLE DATE : 9-SEP-2009 00:00:00.
AC-227 SEPARATION : 29-SEP-2009 17:50:00

SAMPLE QTY:

SAMPLE ID : S0236938012_TH

0.251 G

DETECTOR NUMBER  :72532

COUNT DATE: 3-OCT-2009 11:52:09

AVERAGE %EFFICIENCY :33.7466 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD 1 41.711 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA TH.N
ID: A2796-J ID: A2796-J ID: 0387-B-102 BKG FILE : B038.CNF;1069
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G: 8.527E+00 PCI/G: 8.527E+00 NOMINAL : 3.90100 dpm EFF FILE : WO038.CNF;310

RESULTS : 1.62713 dpm

CAL DATE : 5-SEP-2009

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY GROSS NET BKG

AREA AREA AREA
AC-227 5994.040 311.000 271.000 40.000
TH-228 5363.000 124.000 107.000 17.000
TH229  4900.000 23.000 15.000 8.000
TH-230 4625.000 111.000 108.000 3.000
TH-232 3972.000 96.000 93.000 3.000

BKG  %ABUN ACTIVITY
Sg pCilG

6.3246 57.44000 7.00E+00
41231 99.94000 1.40E+00
2.8284 99.52000 1.92E-01
1.7321 100.0000 1.38E+00
1.7321 100.0000 1.19E+00

TPU MDA
1.96-SIGMA  pCilG

1.04E+00 8.38E-01
3.16E-01 2.90E-01
1.40E-01 2.07E-01
2.79E-01 1.41E-01
2.58E-01 1.41E-01

Lc
pCi/lG

3.80E-01
1.25E-01
8.43E-02
5.14E-02
5.14E-02

UNC
pCi/G

9.49E-01
3.04E-01
1.40E-01
2.67E-01
2.49E-01

Activity (COUNTS)

NOTE: Ac-227 results decay corrected to separation date/time.
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Alj

pha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

AC-227 SEPARATION : 29-SEP-2009 17:50:00

BATCH NUMBER: 906331

SAMPLE DATE : 9-SEP-2009 00:00:00.

SAMPLE ID : S0236938013_TH

SAMPLE QTY: 0.252

G

DETECTOR NUMBER :45-149BB2 COUNT DATE: 3-OCT-2009 11:52:09
AVERAGE %EFFICIENCY :36.3031 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD : 41.206 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID . A2796-J ID : 0387-B-102 BKG FILE : B039.CNF;1069
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G: 8.493E+00 PCI/G : 8.493E+00 NOMINAL : 3.90100 dpm EFF FILE : WO039.CNF;287
RESULTS : 1.60743 dpm CAL DATE : 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU MDA Lc UNC
AREA  AREA  AREA Sg pCi/G  1.96-SIGMA pCilG pCi/G pCilG
AC-227 5994.040 322.000 288.000 34.000 5.8310 57.44000 6.97E+00 9.87E-01 7.30E-01 3.28E-01 8.95E-01
TH-228 5363.000 102.000 71.000 31.000 5.5678 99.94000 8.70E-01 2.82E-01 3.54E-01 1.59E-01 2.77E-01
TH229  4900.000 22.000 10.000 12.000 3.4641 99.52000 1.20E-01 1.37E-01 2.30E-01 9.68E-02 1.37E-01
TH-230 4625.000 254.000 251.000 3.000 1.7321 100.0000 3.00E+00 4.16E-01 1.32E-01 4.81E-02 3.75E-01
TH-232 3972.000 76.000 73.000 3.000 1.7321 100.0000 8.72E-01 2.15E-01 1.32E-01 4.81E-02 2.08E-01
NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331
SAMPLE DATE : 9-SEP-2009 00:00:00.
AC-227 SEPARATION : 29-SEP-2009 17:50:00

SAMPLE ID : S0236938014_TH

SAMPLE QTY:

0.250 G

DETECTOR NUMBER  :78773

COUNT DATE: 3-OCT-2009 11:52:09

AVERAGE %EFFICIENCY :32.0737 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD . 34.656 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-J ID: 0387-B-102 BKG FILE : B040.CNF;1072
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.561E+00 PCI/G : 8.561E+00 NOMINAL : 3.90100 dpm EFF FILE : WO040.CNF;306
RESULTS : 1.35191 dpm CAL DATE : 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU MDA Lc UNC
AREA AREA AREA Sg pCi/lG  1.96-SIGMA pCi/G pCilG pCilG
AC-227 5994.040 252.000 214.000 38.000 6.1644 57.44000 7.03E+00 1.17E+00 1.04E+00 4.71E-01 1.10E+00
TH-228 5363.000 77.000 69.000 8.000 2.8284 99.94000 1.15E+00 3.08E-01 2.69E-01 1.09E-01 3.00E-01
TH229  4900.000 6.000 1.000 5.000 2.2361 99.52000 1.63E-02 1.06E-01 2.18E-01 8.47E-02 1.06E-01
TH-230 4625.000 187.000 184.000 3.000 1.7321 100.0000 2.98E+00 4.73E-01 1.79E-01 6.53E-02 4.38E-01
TH-232 3972.000 54.000 54.000 0.000 0.0000 100.0000 8.75E-01 2.39E-01 4.86E-02 0.00E+00 2.33E-01
NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997 G EL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331
SAMPLE DATE : 10-SEP-2009 00:00:00
AC-227 SEPARATION : 29-SEP-2009 17:50:00

SAMPLE QTY:

SAMPLE ID : S0236938015_TH
0.250 G

DETECTOR NUMBER  :78205

COUNT DATE: 3-OCT-2009 11:52:09

AVERAGE %EFFICIENCY :32.9883 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD . 28.184 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA TH.N
ID: A2796-J ID: A2796-J ID: 0387-B-102 BKG FILE : B041.CNF;1065
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G: 8.561E+00 PCI/G: 8.561E+00 NOMINAL : 3.90100 dpm EFF FILE : WO041.CNF;310

RESULTS : 1.09945 dpm

CAL DATE : 5-SEP-2009

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY GROSS NET BKG

AREA AREA AREA
AC-227 5994.040 213.000 179.000 34.000
TH-228 5363.000 84.000 73.000 11.000
TH229  4900.000 24.000 15.000 9.000
TH-230 4625.000 60.000 54.000 6.000
TH-232 3972.000 56.000 54.000 2.000

BKG  %ABUN ACTIVITY
Sg pCilG

5.8310 57.44000 7.03E+00
3.3166 99.94000 1.45E+00
3.0000 99.52000 2.92E-01
2.4495 100.0000 1.05E+00
1.4142 100.0000 1.05E+00

TPU MDA
1.96-SIGMA  pCilG

Lc
pCilG

1.28E+00 1.18E+00 5.33E-01
3.89E-01 3.66E-01 1.53E-01
2.20E-01 3.30E-01 1.36E-01
3.15E-01 2.79E-01 1.10E-01
2.96E-01 1.86E-01 6.38E-02

UNC
pCi/G

1.21E+00
3.79E-01
2.19E-01
3.09E-01
2.89E-01

Activity (COUNTS)

NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331
SAMPLE DATE : 10-SEP-2009 00:00:00
AC-227 SEPARATION : 29-SEP-2009 17:50:00

SAMPLE QTY:

SAMPLE ID : S0236938016_TH

0.251 G

DETECTOR NUMBER  :78793

COUNT DATE: 3-OCT-2009 11:52:09

AVERAGE %EFFICIENCY :32.6249 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD . 43.622 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA TH.N
ID: A2796-J ID: A2796-J ID: 0387-B-102 BKG FILE : B042.CNF;1064
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G: 8.527E+00 PCI/G: 8.527E+00 NOMINAL : 3.90100 dpm EFF FILE : W042.CNF;283

RESULTS : 1.70171 dpm

CAL DATE : 5-SEP-2009

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY GROSS NET BKG

AREA AREA AREA
AC-227 5994.040 306.000 274.000 32.000
TH-228 5363.000 151.000 142.000 9.000
TH229  4900.000 30.000 22.000 8.000
TH-230 4625.000 147.000 143.000 4.000
TH-232 3972.000 90.000 87.000 3.000

BKG  %ABUN ACTIVITY
Sg pCilG

5.6569 57.44000 7.00E+00
3.0000 99.94000 1.83E+00
2.8284 99.52000 2.79E-01
2.0000 100.0000 1.80E+00
1.7321 100.0000 1.10E+00

TPU MDA
1.96-SIGMA  pCilG

1.01E+00 7.49E-01
3.39E-01 2.19E-01
1.54E-01 2.05E-01
3.22E-01 1.55E-01
2.47E-01 1.39E-01

Lc
pCilG

3.36E-01
9.02E-02
8.34E-02
5.87E-02
5.08E-02

UNC
pCi/G

9.21E-01
3.20E-01
1.53E-01
3.04E-01
2.38E-01

Activity (COUNTS)

NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331
SAMPLE DATE : 10-SEP-2009 00:00:00
AC-227 SEPARATION : 29-SEP-2009 17:50:00

SAMPLE ID : S0236938017_TH
SAMPLE QTY:

0.251 G

DETECTOR NUMBER  :67042

COUNT DATE: 3-OCT-2009 11:50:45

AVERAGE %EFFICIENCY :33.5313 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD © 20.446 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796- ID: A2796-] ID : 0387-B-102 BKG FILE : BO3T.CNF;1065
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G: 8.527E+00 PCI/G: 8527E+00 | NOMINAL: 3.90100 dpm | EFF FILE : WO031.CNF;329
RESULTS: 0.79761dpm | CAL DATE : 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN  ACTIVITY TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCilG pCilG
AC-227 5994.040 161.000 132.000 29.000 5.3852 57.44000 7.00E+00 1.49E+00 1.49E+00 6.64E-01 1.43E+00
TH-228 5363.000 103.000 55000  48.000 69282 99.94000 148E+00 652E-01 9.45E-01 4.32E-01 6.46E-01
TH229 4900.000  20.000  2.000  18.000 42426 9952000 5.26E-02 3.18E-01 598E-01 2.60E-01 3.18E-01
TH-230 4625000 76000 65000  11.000  3.3166 100.0000 1.70E+00 4.89E-01 4.82E-01 2.02E-01 4.79E-01
TH-232 3972000  37.000  33.000  4.000 20000 100.0000 8.64E-01 3.33E-01 3.22E-01 1.22E-01 3.29E-01

Activity (COUNTS)

NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331

SAMPLE ID : S0236938018_TH

SAMPLE DATE : 10-SEP-2009 00:00:00 SAMPLE QTY: 0.254 G
AC-227 SEPARATION : 29-SEP-2009 17:50:00
DETECTOR NUMBER :78785 COUNT DATE: 3-OCT-2009 11:50:45
AVERAGE %EFFICIENCY :31.3483 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD : 31.314 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-J ID : 0387-B-102 BKG FILE : B033.CNF;1064
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.426E+00 PCI/G : 8.426E+00 NOMINAL : 3.90100 dpm EFF FILE : WO033.CNF;319
RESULTS : 1.22156 dpm | CAL DATE : 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G 1.96-SIGMA pCi/G pCilG pCi/G
AC-227 5994.040 218.000 189.000 29.000 5.3852 57.44000 6.92E+00 1.20E+00 1.03E+00 4.59E-01 1.13E+00
TH-228 5363.000 32.000 23.000 9.000 3.0000 99.94000 4.26E-01 2.34E-01 3.14E-01 1.29E-01 2.32E-01
TH229  4900.000 3.000 -3.000 6.000 24495 99.52000 -5.45E-02 1.07E-01 2.61E-01 1.03E-01 1.07E-O1
TH-230 4625.000 293.000 290.000 3.000 1.7321 100.0000 5.24E+00 6.85E-01 2.00E-01 7.28E-02 6.09E-01
TH-232 3972.000 29.000 28.000 1.000 1.0000 100.0000 5.06E-01 1.96E-01 1.38E-01 4.20E-02 1.94E-01
NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331
SAMPLE DATE : 10-SEP-2009 00:00:00
AC-227 SEPARATION : 29-SEP-2009 17:50:00

SAMPLE ID : S0236938019_TH

SAMPLE QTY: 0.255

G

DETECTOR NUMBER

:45-149AA5

AVERAGE %EFFICIENCY :32.7650

COUNT DATE: 1-OCT-2009 14:19:58
59999.99

ELAPSED LIVE TIME(SEC):

% YIELD : 34.874 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA TH.N
ID: A2796-J ID: A2796-J ID : 0387-B-102 BKG FILE : B025.CNF;1068
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.393E+00 PCI/G : 8.393E+00 NOMINAL : 3.90100 dpm EFF FILE : W025.CNF;317
RESULTS : 1.36042 dpm | CAL DATE: 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN  ACTIVITY TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G 1.96-SIGMA pCi/G pCilG pCi/G
AC-227 5994.040 280.000 236.000 44.000 6.6332 57.44000 6.89E+00 1.11E+00 9.89E-01 4.51E-01 1.03E+00
TH-228 5363.000 135.000 108.000 27.000 5.1962 99.94000 1.71E+00 4.07E-01 4.30E-01 1.91E-01 3.94E-01
TH229  4900.000 26.000 19.000 7.000 2.6458 99.52000 2.95E-01 1.76E-01 2.38E-01 9.56E-02 1.75E-01
TH-230 4625.000 126.000 123.000 3.000 1.7321 100.0000 1.90E+00 3.62E-01 1.71E-01 6.23E-02 3.44E-01
TH-232 3972.000 79.000 76.000 3.000 1.7321 100.0000 1.17E+00 2.83E-01 1.71E-01 6.23E-02 2.74E-01
NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331

SAMPLE DATE : 28-SEP-2009 00:00:00
AC-227 SEPARATION : 29-SEP-2009 17:50:00

SAMPLE ID : S1201932711_TH

SAMPLE QTY: 0.259

G

DETECTOR NUMBER
AVERAGE %EFFICIENCY :32.1305

78204

COUNT DATE: 1-OCT-2009 14:19:58
59999.99

ELAPSED LIVE TIME(SEC):

% YIELD :106.687 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-J ID : 0387-B-102 BKG FILE : B026.CNF;1069
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.263E+00 PCI/G: 8.263E+00 NOMINAL : 3.90100 dpm EFF FILE : W026.CNF;291
RESULTS : 4.16187 dpm | CAL DATE : 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN  ACTIVITY TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G 1.96-SIGMA pCi/G pCilG pCi/G
AC-227 5994.040 740.000 708.000 32.000 5.6569 57.44000 6.78E+00 6.72E-01 2.81E-01 1.26E-01 5.22E-01
TH-228 5363.000 24.000 13.000 11.000 3.3166 99.94000 6.63E-02 5.92E-02 9.39E-02 3.93E-02 5.91E-02
TH229  4900.000 11.000 5.000 6.000 24495 99.52000 2.55E-02 4.12E-02 7.34E-02 291E-02 4.12E-02
TH-230 4625.000 6.000 5.000 1.000 1.0000 100.0000 2.54E-02 2.64E-02 3.88E-02 1.18E-02 2.63E-02
TH-232 3972.000 2.000 -2.000 4.000 2.0000 100.0000 -1.01E-02 2.44E-02 6.24E-02 2.36E-02 2.44E-02
NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331
SAMPLE DATE : 10-SEP-2009 00:00:00
AC-227 SEPARATION : 29-SEP-2009 17:50:00

SAMPLE ID : S1201932712_TH

SAMPLE QTY:

0.259

G

DETECTOR NUMBER :42484 COUNT DATE: 1-OCT-2009 14:19:58
AVERAGE %EFFICIENCY :33.8551 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD : 31.034 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA TH.N
ID: A2796-J ID: A2796-J ID : 0387-B-102 BKG FILE : B027.CNF;1075
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.263E+00 PCI/G : 8.263E+00 NOMINAL : 3.90100 dpm EFF FILE : WO027.CNF;318
RESULTS : 1.21062 dpm | CAL DATE : 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN  ACTIVITY TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G 1.96-SIGMA pCi/G pCilG pCilG
AC-227 5994.040 253.000 217.000 36.000 6.0000 57.44000 6.78E+00 1.12E+00 9.67E-01 4.36E-01 1.04E+00
TH-228 5363.000 69.000 61.000 8.000 2.8284 99.94000 1.03E+00 2.98E-01 2.74E-01 1.11E-01 2.91E-01
TH229  4900.000 9.000 1.000 8.000 2.8284 99.52000 1.66E-02 1.34E-01 2.69E-01 1.09E-01 1.34E-01
TH-230 4625.000 100.000 93.000 7.000 2.6458 100.0000 1.54E+00 3.49E-01 2.53E-01 1.02E-01 3.36E-01
TH-232 3972.000  56.000  52.000  4.000  2.0000 100.0000 8.61E-01 257E-01 204E-01 7.70E-02 2.51E-01
NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997 GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331
SAMPLE DATE : 10-SEP-2009 00:00:00
AC-227 SEPARATION : 29-SEP-2009 17:50:00

SAMPLE QTY:

SAMPLE ID : S1201932713_TH

0.251 G

DETECTOR NUMBER  :78792

COUNT DATE: 1-OCT-2009 14:19:58

AVERAGE %EFFICIENCY :30.4493 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD . 20.671 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA TH.N
ID: A2796-J ID: A2796-J ID: 0387-B-102 BKG FILE : B028.CNF;1079
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G: 8.527E+00 PCI/G: 8.527E+00 NOMINAL : 3.90100 dpm EFF FILE : W028.CNF;310

RESULTS : 0.80638 dpm

CAL DATE : 5-SEP-2009

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY GROSS NET BKG

AREA AREA AREA
AC-227 5994.040 173.000  130.000 43.000
TH-228 5363.000 50.000 45.000 5.000
TH229  4900.000 6.000 -2.000 8.000
TH-230 4625.000 331.000 328.000 3.000
TH-232 3972.000 50.000 48.000 2.000

BKG  %ABUN ACTIVITY
Sg pCilG

6.5574 57.44000 7.00E+00
2.2361 99.94000 1.31E+00
2.8284 99.52000 -5.73E-02
1.7321 100.0000 9.35E+00
1.4142 100.0000 1.37E+00

TPU MDA
1.96-SIGMA  pCilG

1.61E+00 1.80E+00
4.32E-01 3.91E-01
2.10E-01 4.63E-01
1.18E+00 3.15E-01
4.12E-01 2.73E-01

Lc
pCilG

8.22E-01
1.52E-01
1.89E-01
1.15E-01
9.38E-02

UNC
pCi/G

1.55E+00
4.24E-01
2.10E-01
1.02E+00
4.03E-01

Activity (COUNTS)

NOTE: Ac-227 results decay corrected to separation date/time.
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906331
SAMPLE DATE : 28-SEP-2009 00:00:00
AC-227 SEPARATION : 29-SEP-2009 17:50:00

SAMPLE ID : S1201932714_TH
SAMPLE QTY: 0.259 G

DETECTOR NUMBER

:33454

AVERAGE %EFFICIENCY :31.5115

COUNT DATE: 1-OCT-2009 14:19:58

ELAPSED LIVE TIME(SEC): 59999.99

% YIELD : 105.403 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-J ID : 0387-B-102 BKG FILE : B029.CNF;1070
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.263E+00 PCI/G : 8.263E+00 NOMINAL : 3.90100 dpm EFF FILE : WO029.CNF;309
RESULTS : 4.11175dpm | CAL DATE: 5-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G 1.96-SIGMA pCi/G pCilG pCi/G
AC-227 5994.040 726.000 686.000 40.000 6.3246 57.44000 6.78E+00 6.84E-01 3.21E-01 1.46E-01 5.36E-O1
TH-228 5363.000 32.000 5.000 27.000 5.1962 99.94000 2.63E-02 7.92E-02 1.43E-01 6.36E-02 7.92E-02
TH229  4900.000 6.000 -5.000 11.000 3.3166 99.52000 -2.63E-02 4.25E-02 9.70E-02 4.06E-02 4.25E-02
TH-230 4625.000 1318.000 1314.000 4.000 2.0000 100.0000 6.88E+00 5.69E-01 6.44E-02 2.44E-02 3.73E-01
TH-232  3972.000 7.000 6.000 1.000 1.0000 100.0000 3.14E-02 2.91E-02 4.01E-02 1.22E-02 2.90E-02
NOTE: Ac-227 results decay corrected to separation date/time.
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Radidchemistry Batch Checklist, Rev 9

Batch# C“) 83% Product: (/(\ Date: 0 0

Criteria: Yes No Comments

Sample Solids are less than or equal to100 mg for GAB. /\/A

Samples have been blank corrected (if required) /l/v\

If activity less 10* MDA/ MDC, error is 150% or less of
sample activity. If greater 10* MDA/ MDC, error is 40% N
or less. If below the MDA/ MDC, error is okay.

Instrument source check is within limits. N
Instrument bkg check is within limits.

Method RDL/ LLD has been met.

If duplicate activities are less 5* MDA/ MDC, then RPD

is 100% or less. If greater 5* MDA/ MDC, then RPD 20% or
less. If below the MDA/ MDC, the RPD is 0%. )

Or meets the client's required RER acceptance criteria.

AL

Tracer yield is 15-125% . Carrier yield 25-125%. S Y d/
Or meets the client's contract acceptance criteria. /\/ d 7’ L' 99 , q

Method blank is less than the RDL/ LLD. N
(If rad samples, < 5% of lowest activity)

(

[

Sample was run within hold time.

I4

Sample was correctly preserved if required.

Smears Taken for Radioactive batches. ﬂM

Method Spike and LCS are within ~No
75-125% or meets the client's contract acceptance criteria.

No biank spaces on data forms.
All line outs initialed and dated. Y

No transcription errors are apparent.

Aux data is correct. : /\%

~
Client Special requirements page has been checked. [~

~N
Raw Data and/ or spectrum are included and properly statused.

~

QC data entered into QC database and batch is in REVW

Hit notification complete (if necessary) /\M

Batch entered into Case Narrative.

N—
Batch non-conformances completed, if applicable. ™~ (\j CYUAZ 9 1" 9\9 / ?

Batch non-conformances second reviewed and disposition /WLH 9 "’ 3? [ ‘7

verified to be compieted.
Aliquot Correction completed if required. /qu
N N

Review sample historical resuits if available

(If REMP, results above MDC have been verified
[2! historical results, recount or re-analysis.)

GEL Laboratories, LLC

revised 8/1/08 /

Primary Review Per d By: /0 %/ﬂ q

rd ]/ T
(o /7/41
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 905548

SAMPLE DATE :

10-SEP-2009 00:00:00

SAMPLE QTY:

0.800

SAMPLE ID : S0236938020_UU

L

DETECTOR NUMBER  :72526 COUNT DATE: 2-OCT-2009 20:25:51
AVERAGE %EFFICIENCY :24.9491 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 89.086 ANALYST :AXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B145.CNF;350
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/L: 3.149E+00 PCI/L : 3.149E+00 NOMINAL : 5.25831 dpm EFF FILE : W145.CNF;103
RESULTS : 4.68440 dpm CAL DATE : 16-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/lL  1.96-SIGMA pCi/L pCi/L pCi/L
U-3/4  4763.020 7.000 2.823 3.000 1.7321 100.0000 7.15E-03 1.48E-02 2.80E-02 1.02E-02 1.47E-02
U232  5302.100 1173.000 1168.000 5.000 2.2361 100.0000 2.96E+00 4.48E-01 3.40E-02 1.32E-02 1.71E-01
U-235  4391.000 2.000 0.000 2.000 1.4142 80.90000 0.00E+00 1.23E-02 3.00E-02 1.03E-02 1.23E-02
U-238 4184.730 5.000 5.000 0.000 0.0000 100.0000 1.27E-02 1.12E-02 7.60E-03 0.00E+00 1.11E-02
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 905548
SAMPLE DATE : 29-SEP-2009 00:00:00

0.800

SAMPLE ID : S1201930842_UU
SAMPLE QTY:

L

DETECTOR NUMBER  :72530 COUNT DATE: 2-OCT-2009 13:49:11
AVERAGE %EFFICIENCY :31.6755 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD : 98.463 ANALYST :AXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B022.CNF;1063
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/L: 3.149E+00 PCI/L : 3.149E+00 NOMINAL : 5.25568 dpm EFF FILE : W022.CNF;304
RESULTS : 5.17488 dpm CAL DATE : 4-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/lL  1.96-SIGMA pCi/L pCi/L pCi/L
U-3/4  4763.020 11.000 4.348 5.000 2.2361 100.0000 7.85E-03 1.34E-02 2.42E-02 9.39E-03 1.34E-02
U232  5302.100 1651.000 1639.000 12.000 3.4641 100.0000 2.96E+00 4.21E-01 3.45E-02 1.46E-02 1.44E-01
U-235 4391.000 4.000 3.000 1.000 1.0000 80.90000 6.69E-03 9.82E-03 1.71E-02 5.19E-03 9.78E-03
U-238 4184.730 13.000 9.000 4.000 2.0000 100.0000 1.62E-02 1.47E-02 2.22E-02 8.40E-03 1.46E-02
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 905548
SAMPLE DATE : 29-SEP-2009 00:00:00

SAMPLE QTY:

0.800

SAMPLE ID : S1201930843_UU

L

DETECTOR NUMBER

78264

COUNT DATE: 2-OCT-2009 13:49:11

AVERAGE %EFFICIENCY :33.1983 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD : 91.825 ANALYST :AXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B023.CNF;1065
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/L . 3.149E+00 PCI/L : 3.149E+00 NOMINAL : 5.25568 dpm EFF FILE : WO023.CNF;290
RESULTS : 4.82605 dpm CAL DATE : 4-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/lL  1.96-SIGMA pCi/L pCi/L pCi/L
U-3/4  4763.020 1577.000 1565.385 10.000 3.1623 100.0000 2.89E+00 4.12E-01 3.27E-02 1.36E-02 1.44E-01
U232  5302.100 1612.000 1602.000 10.000 3.1623 100.0000 2.96E+00 4.21E-01 3.27E-02 1.36E-02 1.46E-01
U-235 4391.000 73.000 67.000 6.000 2.4495 80.90000 1.53E-01 4.47E-02 3.29E-02 1.30E-02 3.98E-02
U-238 4184.730 1726.000 1712.000 14.000 3.7417 100.0000 3.16E+00 4.49E-01 3.77E-02 1.61E-02 1.51E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 905548
SAMPLE DATE : 29-SEP-2009 00:00:00

0.800

SAMPLE ID : S1201930844_UU
SAMPLE QTY:

L

DETECTOR NUMBER

176542

COUNT DATE: 2-OCT-2009 13:49:11

AVERAGE %EFFICIENCY :32.8288 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD : 90.135 ANALYST :AXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B024.CNF;1058
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/L . 3.149E+00 PCI/L : 3.149E+00 NOMINAL : 5.25568 dpm EFF FILE : W024.CNF;289
RESULTS : 4.73719 dpm CAL DATE : 4-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/lL  1.96-SIGMA pCi/L pCi/L pCi/L
U-3/4  4763.020 1629.000 1620.433 7.000 2.6458 100.0000 3.08E+00 4.40E-01 2.91E-02 1.17E-02 1.51E-01
U232  5302.100 1563.000 1555.000 8.000 2.8284 100.0000 2.96E+00 4.23E-01 3.08E-02 1.25E-02 1.48E-01
U-235 4391.000 71.000 71.000 0.000 0.0000 80.90000 1.67E-01 4.48E-02 7.06E-03 0.00E+00 3.88E-02
U-238 4184.730 1737.000 1729.000 8.000 2.8284 100.0000 3.29E+00 4.67E-01 3.08E-02 1.25E-02 1.56E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Radiochemistry Batch Checklist, Rev 9
Batch# ?,0‘6 33 2 Product: u Date: /O ad

Crtena: TVes No Comments

Sample Salids are less than or equal 10100 mq lor GAB. (\f [ A‘

Samgies have been blank corracted (it required) (\f( { ’

it activity less 10° MDA/ MDC, error is 150% or less of

or less. If below the MDA/ MOC, error is okay.

Instrument source check is within limils.

sampie activity. If greater 10° MDA/ MDC, error is 40% \/‘
Instrument bkg check is within limits. /

Method RDL/ LLD has been met. / NCR 742 6 4 '

It duplicate activities are less 5° MDA/ MOC, then RPD

is 100% ar less. If greater S* MDA/ MDC, then RPD 20% or
less. It below the MDA/ MOC, the RPD is 0%.

Or meets tha client's required RER accsplance crtena.

Case naretiue

Tracer yield is 15-125% . Carrier yield 25-125%.
Or meels the client's contract acceptance critena.

v er 744y

(It rad samples. < 5% of lowest activity)

Method blank is less than the RDL/ LLD.
/‘
/

Sample was run within hold lime.

Sample was correctly preserved if required. /\/ { ﬁ"
Smears Taken for Radioactive baiches. N / A\
Method Spike and LCS are within

75-125% or meets the client's contract acceptance cnteria.

No blank spaces on data {orms.
All lina outs initiated and dated.

No transcripton errors are apparent.

<

Aux dala is correct. . /‘[ ( /‘r

Client Special requirements page has been checked.

Raw Data and/ or spectrum are included and properly statused.

S S

QC data entered into QC database ang batch is in REVW

Hit notfication complete (il necessary) N [ / l

Batch entered into Case Narrative. /

Batch non-conformances completed, if applicable. / ) N CK 7 D[ 7 é bf X\
Batch non-conlormances second reviewed and disposition

verified o be completed. 1/ ACR 7Y Z Heg
Aliquat Correctlion completed if required. N [ A——

Review sample historical resuits if available v

(it REMP, results above MDC have been verified
| by historical results. recount or re-analysis.)

GEL Laboratones, _LLC
revised 8/1/08

Primary Review Per 8y Q‘( (v/“t-» /\.--,\ (0/7/5\

Secondary Revew Perarmed B J{ﬂ' cdu&y(ébl(o?

e |
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 9-SEP-2009 00:00:00.

SAMPLE QTY:

SAMPLE ID : S0236938001_UU

0.502 G

DETECTOR NUMBER

70324

COUNT DATE: 2-OCT-2009 20:26:05

AVERAGE %EFFICIENCY :37.8481 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 82.304 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B163.CNF;131
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/G : 5.018E+00 PCI/G : 5.018E+00 NOMINAL : 5.25845 dpm EFF FILE : W163.CNF;43
RESULTS : 4.32793 dpm CAL DATE : 21-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCi/G pCil/G
U-3/4  4763.020 472.000 459.350 11.000 3.3166 100.0000 1.32E+00 2.16E-01 5.31E-02 2.22E-02 1.24E-01
U232 5302.100 1668.000 1637.000 31.000 5.5678 100.0000 4.72E+00 6.74E-01 8.33E-02 3.73E-02 2.33E-01
U-235  4391.000 37.000 35.000 2.000 1.4142 80.90000 1.25E-01 4.67E-02 3.41E-02 1.17E-02 4.36E-02
U-238 4184.730 399.000 395.000 4.000 2.0000 100.0000 1.14E+00 1.90E-01 3.54E-02 1.34E-02 1.13E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332

SAMPLE ID : S0236938002_UU

SAMPLE DATE : 9-SEP-2009 00:00:00. SAMPLE QTY: 0.500 G
DETECTOR NUMBER :70325 COUNT DATE: 2-OCT-2009 20:26:09
AVERAGE %EFFICIENCY :37.9160 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 63.236 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B164.CNF;128
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/G : 5.038E+00 PCI/G : 5.038E+00 NOMINAL : 5.25845 dpm EFF FILE : W164.CNF;43
RESULTS : 3.32526 dpm CAL DATE : 21-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCi/G pCil/G
U-3/4 4763.020 683.000 667.730  14.000 3.7417 100.0000 2.51E+00 3.94E-01 7.67E-02 3.27E-02 1.94E-01
U232  5302.100 1277.000 1260.000 17.000 41231 100.0000 4.74E+00 7.00E-01 8.34E-02 3.61E-02 2.65E-01
U-235 4391.000 75.000 71.000 4.000 2.0000 80.90000 3.30E-01 9.26E-02 5.72E-02 2.16E-02 8.09E-02
U-238 4184.730 648.000 642.000 6.000 2.4495 100.0000 2.41E+00 3.80E-01 5.41E-02 2.14E-02 1.88E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 9-SEP-2009 00:00:00.

0.506

SAMPLE ID : S0236938003_UU
SAMPLE QTY:

G

DETECTOR NUMBER :78790 COUNT DATE: 6-OCT-2009 14:07:37
AVERAGE %EFFICIENCY :34.0254 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 62.196 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B0O13.CNF;1051
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G: 4.978E+00 PCI/G: 4.978E+00 NOMINAL : 5.25845 dpm EFF FILE : WO013.CNF;318
RESULTS : 3.27055 dpm CAL DATE : 6-OCT-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCi/G pCi/G
U-3/4 4763.020 480.000 475.879 3.000 1.7321 100.0000 2.00E+00 3.30E-01 4.65E-02 1.70E-02 1.81E-01
U232 5302.100 1117.000 1112.000 5.000 2.2361 100.0000 4.68E+00 7.03E-01 5.64E-02 2.19E-02 2.76E-01
U-235 4391.000 52.000 51.000 1.000 1.0000 80.90000 2.65E-01 8.27E-02 3.98E-02 1.21E-02 7.42E-02
U-238 4184.730  461.000 455.000 6.000 2.4495 100.0000 1.91E+00 3.19E-01 6.06E-02 2.40E-02 1.78E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 9-SEP-2009 00:00:00.

SAMPLE QTY:

SAMPLE ID : S0236938004_UU

0.505 G

DETECTOR NUMBER

74545

COUNT DATE: 2-OCT-2009 20:26:13

AVERAGE %EFFICIENCY :39.2565 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 91.664 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B166.CNF;129
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/G: 4.988E+00 PCI/G: 4.988E+00 NOMINAL : 5.25845 dpm EFF FILE : W166.CNF;43
RESULTS : 4.82011 dpm CAL DATE : 21-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G 1.96-SIGMA pCi/G pCilG pCi/G
U-3/4  4763.020 445.000 438.094 5.000 2.2361 100.0000 1.09E+00 1.77E-01 3.32E-02 1.29E-02 1.03E-01
U232 5302.100 1896.000 1891.000 5.000 2.2361 100.0000 4.69E+00 6.57E-01 3.32E-02 1.29E-02 2.12E-01
U-235 4391.000 42.000 41.000 1.000 1.0000 80.90000 1.26E-01 4.28E-02 2.34E-02 7.13E-03 3.94E-02
U-238 4184.730 375.000 372.000 3.000 1.7321 100.0000 9.22E-01 1.55E-01 2.74E-02 9.99E-03 9.45E-02
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 9-SEP-2009 00:00:00.

SAMPLE QTY:

SAMPLE ID : S0236938005_UU

0.502 G

DETECTOR NUMBER

172546

COUNT DATE: 2-OCT-2009 20:26:16

AVERAGE %EFFICIENCY :38.7178 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 89.745 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B167.CNF;129
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/G : 5.018E+00 PCI/G : 5.018E+00 NOMINAL : 5.25845 dpm EFF FILE : W167.CNF;43
RESULTS : 4.71918 dpm CAL DATE : 21-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCi/G pCil/G
U-3/4  4763.020 715.000 709.160 4.000 2.0000 100.0000 1.83E+00 2.79E-01 3.18E-02 1.20E-02 1.36E-01
U232 5302.100 1835.000 1826.000 9.000 3.0000 100.0000 4.72E+00 6.64E-01 4.38E-02 1.80E-02 2.17E-01
U-235 4391.000 41.000 41.000 0.000 0.0000 80.90000 1.31E-01 4.37E-02 9.58E-03 0.00E+00 4.01E-02
U-238 4184.730 575.000 570.000 5.000 2.2361 100.0000 1.47E+00 2.31E-01 3.46E-02 1.34E-02 1.22E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
B 3 % %
111 _ & &R & &
100 |
89 |
n 78|
=
8 67 |
o 56 |
2> 45|
=
E 34|
23
12 |
1 T W I B B A
2384 2780 3180 3584 3993 6| 4823 5244 5669 6099 6532 6970 7412

Energy (keV)

uu238
uus/6

uu234

=
=
m uu232



Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 9-SEP-2009 00:00:00.

SAMPLE QTY:

SAMPLE ID : S0236938006_UU

0.511 G

DETECTOR NUMBER

72547

COUNT DATE: 2-OCT-2009 20:26:18

AVERAGE %EFFICIENCY :38.9592 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 91.484 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B168.CNF;129

ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009

PCI/G: 4.929E+00 PCI/G : 4.929E+00 NOMINAL : 5.25845 dpm EFF FILE : W168.CNF;43

RESULTS : 4.81066 dpm CAL DATE : 21-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCi/G pCil/G

U-3/4  4763.020 786.000 779.112 5.000 2.2361 100.0000 1.93E+00 2.90E-01 3.32E-02 1.29E-02 1.36E-01

U232  5302.100 1900.000 1873.000 27.000 5.1962 100.0000 4.64E+00 6.52E-01 6.73E-02 2.99E-02 2.13E-01

U-235 4391.000 76.000 74.000 2.000 1.4142 80.90000 2.26E-01 6.09E-02 2.93E-02 1.01E-02 5.29E-02

U-238 4184730 825.000 816.000 9.000 3.0000 100.0000 2.02E+00 3.02E-01 4.19E-02 1.73E-02 1.40E-01

NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 9-SEP-2009 00:00:00.

SAMPLE QTY:

0.500

SAMPLE ID : S0236938007_UU

G

DETECTOR NUMBER  :67616 COUNT DATE: 6-OCT-2009 14:07:37
AVERAGE %EFFICIENCY :31.5461 ELAPSED LIVE TIME(SEC):  60000.00
% YIELD : 72.815 ANALYST :IXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B014.CNF;1052
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G : 5.038E+00 PCI/G: 5.038E+00 | NOMINAL : 5.25845dpm | EFF FILE : W014.CNF;317
RESULTS: 3.82896 dpm | CAL DATE : 6-OCT-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCilG pCilG
U-3/4  4763.020 497.000 492.783 3.000 1.7321 100.0000 1.93E+00 3.16E-01 4.34E-02 1.58E-02 1.72E-01
U232 5302100 1217.000 1207.000 10.000  3.1623 100.0000 4.74E+00 7.04E-01 6.95E-02 2.89E-02 2.69E-01
U-235 4391.000 22.000 21.000 1.000 1.0000 80.90000 1.02E-01 4.77E-02 3.71E-02 1.13E-02 4.56E-02
U-238 4184730  339.000 335000  4.000 20000 100.0000 1.31E+00 2.30E-01 4.83E-02 182E-02 1.42E-01

NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 9-SEP-2009 00:00:00.

SAMPLE ID : S0236938008_UU
SAMPLE QTY:

G

DETECTOR NUMBER

161581

AVERAGE %EFFICIENCY :32.3931

COUNT DATE: 6-OCT-2009 14:07:37
ELAPSED LIVE TIME(SEC):

60000.00

% YIELD . 36.425 ANALYST
MS/MSD LCS/LCSD TRACER - ENV ALPHA UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B0O15.CNF;1071
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009

PCI/G : 4.939E+00 PCI/G: 4.939E+00 NOMINAL : 5.25845 dpm EFF FILE : WO015.CNF;321
RESULTS : 1.91540 dpm | CAL DATE: 6-OCT-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY MDA Lc UNC
AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCi/G pCi/G
U-3/4  4763.020 236.375 2.000 1.4142 100.0000 1.77E+00 7.17E-02 2.46E-02 2.27E-01
U232  5302.100 620.000 10.000 3.1623 100.0000 4.64E+00 1.33E-01 5.51E-02 3.71E-01
U-235 4391.000 23.000 0.000 0.0000 80.90000 2.13E-01 2.78E-02 0.00E+00 8.70E-02
U-238 4184.730 185.000 3.000 1.7321 100.0000 1.38E+00 8.28E-02 3.02E-02 2.03E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 9-SEP-2009 00:00:00.

SAMPLE QTY:

SAMPLE ID : S0236938009_UU

0.503 G

DETECTOR NUMBER

78791

COUNT DATE: 3-OCT-2009 09:51:36

AVERAGE %EFFICIENCY :29.3251 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD : 99.543 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B017.CNF;1892
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/G : 5.008E+00 PCI/G : 5.008E+00 NOMINAL : 5.25845 dpm EFF FILE : WO017.CNF;1251
RESULTS : 5.23443 dpm CAL DATE : 4-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCi/G pCil/G
U-3/4  4763.020 1313.000 1306.454 5.000 2.2361 100.0000 4.01E+00 5.82E-01 4.11E-02 1.60E-02 2.18E-01
U232  5302.100 1536.000 1534.000 2.000 1.4142 100.0000 4.71E+00 6.76E-01 2.94E-02 1.01E-02 2.36E-01
U-235 4391.000 48.000 46.000 2.000 1.4142 80.90000 1.74E-01 5.76E-02 3.63E-02 1.25E-02 5.26E-02
U-238 4184.730 1224.000 1220.000 4.000 2.0000 100.0000 3.74E+00 5.46E-01 3.78E-02 1.43E-02 2.11E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
B 3 % %
111 - win win win win
100 |
89 |
[ 78
= 67 |
S 56|
2 45|
=
g 34|
23
12 |
17\\\\\\\\\\\\\\\\\\\‘\\ 1| W O Y S O ) P Y P
2366 2767 3172 3580 3992 408 | 4827| 52500 5676 6106 6539 6976 7417

Energy (keV)

uu238
uus/6

uu234



Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 9-SEP-2009 00:00:00.

SAMPLE QTY:

SAMPLE ID : S0236938010_UU

0.501 G

DETECTOR NUMBER

78782

COUNT DATE: 3-OCT-2009 09:51:36

AVERAGE %EFFICIENCY :32.2929 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD : 92.339 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B018.CNF;1044
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/G: 5.028E+00 PCI/G : 5.028E+00 NOMINAL : 5.25845 dpm EFF FILE : WO018.CNF;295
RESULTS : 4.85563 dpm | CAL DATE : 4-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCilG pCilG pCi/G
U-3/4  4763.020 564.000 558.421 4.000 2.0000 100.0000 1.68E+00 2.67E-01 3.71E-02 1.40E-02 1.41E-01
U232 5302.100 1579.000 1567.000 12.000 3.4641 100.0000 4.73E+00 6.78E-01 5.77E-02 2.43E-02 2.36E-01
U-235 4391.000 27.000 24.000 3.000 1.7321 80.90000 8.94E-02 4.18E-02 4.12E-02 1.50E-02 4.00E-02
U-238 4184.730 502.000  498.000 4.000 2.0000 100.0000 1.50E+00 2.42E-01 3.71E-02 1.40E-02 1.33E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 9-SEP-2009 00:00:00.

SAMPLE ID : S0236938011_UU

SAMPLE QTY: 0.503

G

DETECTOR NUMBER

133449

AVERAGE %EFFICIENCY :24.4275

COUNT DATE: 3-OCT-2009 09:37:25
60000.00

ELAPSED LIVE TIME(SEC):

% YIELD : 48.143 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B149.CNF;358
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/G : 5.008E+00 PCI/G : 5.008E+00 NOMINAL : 5.25845 dpm EFF FILE : W149.CNF;104
RESULTS : 2.53159 dpm CAL DATE : 15-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCi/G pCil/G
U-3/4 4763.020 135.000 132.377 2.000 1.4142 100.0000 1.01E+00 2.30E-01 7.30E-02 2.51E-02 1.74E-01
U232 5302.100 631.000 618.000 13.000 3.6056 100.0000 4.71E+00 7.96E-01 1.51E-01 6.39E-02 3.79E-01
U-235 4391.000 17.000 16.000 1.000 1.0000 80.90000 1.51E-01 8.14E-02 7.20E-02 2.19E-02 7.83E-02
U-238 4184.730 121.000 120.000 1.000 1.0000 100.0000 9.14E-01 2.14E-01 5.83E-02 1.77E-02 1.65E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 9-SEP-2009 00:00:00.

SAMPLE ID : S0236938012_UU

SAMPLE QTY: 0.501

G

DETECTOR NUMBER

75552

COUNT DATE: 3-OCT-2009 09:37:29

AVERAGE %EFFICIENCY :24.9777 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 92.870 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B150.CNF;359
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/G : 5.028E+00 PCI/G : 5.028E+00 NOMINAL : 5.25845 dpm EFF FILE : W150.CNF;112
RESULTS : 4.88353 dpm CAL DATE : 15-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCi/G pCil/G
U-3/4  4763.020 439.000 432.771 5.000 2.2361 100.0000 1.68E+00 2.80E-01 5.20E-02 2.02E-02 1.60E-01
U232  5302.100 1227.000 1219.000 8.000 2.8284 100.0000 4.73E+00 7.01E-01 6.27E-02 2.55E-02 2.67E-01
U-235 4391.000 21.000 20.000 1.000 1.0000 80.90000 9.58E-02 4.60E-02 3.67E-02 1.11E-02 4.40E-02
U-238 4184730 334.000 331.000 3.000 1.7321 100.0000 1.28E+00 2.25E-01 4.29E-02 1.56E-02 1.39E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 9-SEP-2009 00:00:00.

SAMPLE ID : S0236938013_UU

SAMPLE QTY: 0.500

G

DETECTOR NUMBER

75556

COUNT DATE: 3-OCT-2009 09:37:31

AVERAGE %EFFICIENCY :24.4597 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 96.626 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B151.CNF;354
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/G : 5.038E+00 PCI/G : 5.038E+00 NOMINAL : 5.25845 dpm EFF FILE : W151.CNF;110
RESULTS : 5.08105 dpm CAL DATE : 15-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCi/G pCil/G
U-3/4  4763.020 1079.000 1077.748 0.000 0.0000 100.0000 4.11E+00 6.14E-01 1.14E-02 0.00E+00 2.45E-01
U232  5302.100 1245.000 1242.000 3.000 1.7321 100.0000 4.74E+00 7.00E-01 4.22E-02 1.54E-02 2.64E-01
U-235 4391.000 36.000 34.000 2.000 1.4142 80.90000 1.60E-01 6.10E-02 4.51E-02 1.55E-02 5.69E-02
U-238 4184.730 892.000  890.000 2.000 1.4142 100.0000 3.39E+00 5.15E-01 3.65E-02 1.25E-02 2.23E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 9-SEP-2009 00:00:00.

SAMPLE ID : S0236938014_UU

SAMPLE QTY: 0.502

G

DETECTOR NUMBER  :76222

COUNT DATE: 3-OCT-2009 09:37:33

AVERAGE %EFFICIENCY :24.6765 ELAPSED LIVE TIME(SEC):  60000.00
% YIELD : 85.058 ANALYST :IXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B152.CNF;351
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/G : 5.018E+00 PC/G: 5.018E+00 | NOMINAL : 5.25845dpm | EFF FILE : W152.CNF;97
RESULTS: 4.47276 dpm | CAL DATE : 15-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCilG pCilG
U-3/4 4763020 806.000 804.888  0.000  0.0000 100.0000 3.44E+00 5.32E-01 1.28E-02 0.00E+00 2.38E-01
U232 5302100 1105.000 1103.000  2.000  1.4142 100.0000 4.72E+00 7.10E-01 4.10E-02 141E-02 2.79E-01
U-235 4391.000  46.000 46000 0000  0.0000 80.90000 2.43E-01 7.79E-02 1.59E-02 0.00E+00 7.02E-02
U-238 4184730  887.000 886.000  1.000  1.0000 100.0000 3.79E+00 5.80E-01 3.27E-02 9.95E-03 250E-01

NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 10-SEP-2009 00:00:00

SAMPLE ID : S0236938015_UU

SAMPLE QTY: 0.502

G

DETECTOR NUMBER

176223

COUNT DATE: 3-OCT-2009 09:37:36

AVERAGE %EFFICIENCY :25.3061 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 30.680 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE ;: B153.CNF;346
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/G: 5.018E+00 PCI/G: 5.018E+00 NOMINAL : 5.25831 dpm EFF FILE : W153.CNF;100
RESULTS : 1.61327 dpm CAL DATE : 15-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCi/G pCi/G
U-3/4 4763.020 102.000 89.589 12.000 3.4641 100.0000 1.04E+00 2.94E-01 2.21E-01 9.31E-02 2.41E-01
U232 5302.100 433.000  408.000 25.000 5.0000 100.0000 4.72E+00 9.05E-01 3.04E-01 1.35E-01 4.85E-01
U-235 4391.000 4.000 3.000 1.000 1.0000 80.90000 4.29E-02 6.30E-02 1.09E-01 3.32E-02 6.26E-02
U-238 4184.730 108.000  100.000 8.000 2.8284 100.0000 1.16E+00 3.07E-01 1.87E-01 7.60E-02 2.44E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 10-SEP-2009 00:00:00

SAMPLE QTY:

SAMPLE ID : S0236938016_UU

0.504 G

DETECTOR NUMBER

176224

COUNT DATE: 3-OCT-2009 09:37:38

AVERAGE %EFFICIENCY :25.6606 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 86.765 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B154.CNF;348
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/G : 4.998E+00 PCI/G : 4.998E+00 NOMINAL : 5.25831 dpm EFF FILE : W154.CNF;98
RESULTS : 4.56237 dpm CAL DATE : 15-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCilG pCil/G
U-3/4  4763.020 508.000 502.821 4.000 2.0000 100.0000 2.02E+00 3.30E-01 4.94E-02 1.87E-02 1.78E-01
U232  5302.100 1176.000 1170.000 6.000 2.4495 100.0000 4.70E+00 7.01E-01 5.78E-02 2.29E-02 2.71E-01
U-235 4391.000 20.000 19.000 1.000 1.0000 80.90000 9.43E-02 4.64E-02 3.80E-02 1.15E-02 4.46E-02
U-238 4184.730 477.000 477.000 0.000 0.0000 100.0000 1.91E+00 3.15E-01 1.20E-02 O0.00E+00 1.72E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 10-SEP-2009 00:00:00

SAMPLE QTY:

SAMPLE ID : S0236938017_UU

0.515 G

DETECTOR NUMBER  :75553 COUNT DATE: 3-OCT-2009 09:37:41
AVERAGE %EFFICIENCY :25.8645 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 89.686 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B155.CNF;355
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/G: 4.891E+00 PCI/G : 4.891E+00 NOMINAL : 5.25831 dpm EFF FILE : W155.CNF;107
RESULTS : 4.71597 dpm CAL DATE : 15-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCilG pCil/G
U-3/4  4763.020 502.000 495.771 5.000 2.2361 100.0000 1.87E+00 3.05E-01 5.05E-02 1.96E-02 1.66E-01
U232  5302.100 1222.000 1219.000 3.000 1.7321 100.0000 4.60E+00 6.81E-01 4.17E-02 1.52E-02 2.59E-01
U-235 4391.000 25.000 25.000 0.000 0.0000 80.90000 1.17E-01 4.84E-02 1.40E-02 0.00E+00 4.57E-02
U-238 4184.730  444.000 444.000 0.000 0.0000 100.0000 1.67E+00 2.77E-01 1.13E-02 O0.00E+00 1.56E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0
9

effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 10-SEP-2009 00:00:00

SAMPLE ID : S0236938018_UU

SAMPLE QTY: 0.502

G

DETECTOR NUMBER

75554

COUNT DATE: 3-OCT-2009 09:37:44

AVERAGE %EFFICIENCY :24.5835 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 95.366 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B156.CNF;356
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/G : 5.018E+00 PCI/G : 5.018E+00 NOMINAL : 5.25831 dpm EFF FILE : W156.CNF;111
RESULTS : 5.01462 dpm CAL DATE : 15-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCilG pCil/G
U-3/4  4763.020 1673.000 1663.758 8.000 2.8284 100.0000 6.37E+00 9.26E-01 6.19E-02 2.52E-02 3.07E-01
U232  5302.100 1240.000 1232.000 8.000 2.8284 100.0000 4.72E+00 6.99E-01 6.19E-02 2.52E-02 2.65E-01
U-235 4391.000 75.000 73.000 2.000 1.4142 80.90000 3.45E-01 9.41E-02 4.53E-02 1.56E-02 8.14E-02
U-238 4184.730 1503.000 1500.000 3.000 1.7321 100.0000 5.74E+00 8.39E-01 4.23E-02 1.54E-02 2.91E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
B 3 % %
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 10-SEP-2009 00:00:00

SAMPLE ID : S0236938019_UU

SAMPLE QTY: 0.509

G

DETECTOR NUMBER

78258

COUNT DATE: 3-OCT-2009 09:37:23

AVERAGE %EFFICIENCY :25.4913 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 71.739 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B114.CNF;399
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 28-SEP-2009
PCI/G : 4.949E+00 PCI/G : 4.949E+00 NOMINAL : 5.25831 dpm EFF FILE : W114.CNF;110
RESULTS : 3.77227 dpm CAL DATE : 17-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCilG pCil/G
U-3/4  4763.020 413.000 409.031 3.000 1.7321 100.0000 1.98E+00 3.38E-01 5.35E-02 1.95E-02 1.93E-01
U232  5302.100 961.000 961.000 0.000 0.0000 100.0000 4.65E+00 7.15E-01 1.45E-02 O0.00E+00 2.94E-01
U-235 4391.000 21.000 21.000 0.000 0.0000 80.90000 1.26E-01 5.65E-02 1.79E-02 0.00E+00 5.37E-02
U-238 4184.730 415.000 412.000 3.000 1.7321 100.0000 1.99E+00 3.40E-01 5.35E-02 1.95E-02 1.94E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 28-SEP-2009 00:00:00

SAMPLE ID : S1201932715_UU

SAMPLE QTY: 0.515

G

DETECTOR NUMBER

176225

COUNT DATE: 3-OCT-2009 09:37:51

AVERAGE %EFFICIENCY :25.0830 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 94.529 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B159.CNF;330
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/G: 4.891E+00 PCI/G : 4.891E+00 NOMINAL : 5.25582 dpm EFF FILE : W159.CNF;96
RESULTS : 4.96825 dpm CAL DATE : 15-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCilG pCil/G
U-3/4  4763.020 3.000 -3.256 5.000 2.2361 100.0000 -1.20E-02 1.88E-02 4.94E-02 1.92E-02 1.88E-02
U232  5302.100 1253.000 1246.000 7.000 2.6458 100.0000 4.60E+00 6.80E-01 5.65E-02 2.27E-02 2.57E-01
U-235 4391.000 1.000 -2.000 3.000 1.7321 80.90000 -9.12E-03 1.79E-02 5.04E-02 1.84E-02 1.79E-02
U-238 4184.730 2.000 -1.000 3.000 1.7321 100.0000 -3.69E-03 1.62E-02 4.08E-02 1.49E-02 1.62E-02
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 10-SEP-2009 00:00:00

SAMPLE QTY:

SAMPLE ID : S1201932716_UU

0.515 G

DETECTOR NUMBER

179994

COUNT DATE: 3-OCT-2009 09:37:54

AVERAGE %EFFICIENCY :24.4465 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 77.452 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B160.CNF;332
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/G: 4.891E+00 PCI/G : 4.891E+00 NOMINAL : 5.25831 dpm EFF FILE : W160.CNF;108
RESULTS : 4.07267 dpm CAL DATE : 29-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCilG pCil/G
U-3/4  4763.020 421.000 413.997 6.000 2.4495 100.0000 1.91E+00 3.26E-01 6.65E-02 2.63E-02 1.87E-01
U232  5302.100 1001.000 995.000 6.000 2.4495 100.0000 4.60E+00 7.04E-01 6.65E-02 2.63E-02 2.87E-01
U-235 4391.000 19.000 16.000 3.000 1.7321 80.90000 9.14E-02 5.40E-02 6.31E-02 2.30E-02 5.25E-02
U-238 4184.730 356.000 352.000 4.000 2.0000 100.0000 1.63E+00 2.85E-01 5.68E-02 2.15E-02 1.72E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 10-SEP-2009 00:00:00

SAMPLE QTY:

SAMPLE ID : S1201932717_UU

0.509 G

DETECTOR NUMBER

75555

COUNT DATE: 3-OCT-2009 09:37:46

AVERAGE %EFFICIENCY :24.7420 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 91.601 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B157.CNF;356
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/G : 4.949E+00 PCI/G : 4.949E+00 NOMINAL : 5.25831 dpm EFF FILE : W157.CNF;101
RESULTS : 4.81668 dpm CAL DATE : 15-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCilG pCil/G
U-3/4  4763.020 1690.000 1684.800 4.000 2.0000 100.0000 6.58E+00 9.57E-01 4.80E-02 1.82E-02 3.15E-01
U232  5302.100 1199.000 1191.000 8.000 2.8284 100.0000 4.65E+00 6.93E-01 6.31E-02 2.57E-02 2.66E-01
U-235 4391.000 80.000 80.000 0.000 0.0000 80.90000 3.86E-01 9.99E-02 1.45E-02 0.00E+00 8.46E-02
U-238 4184.730 1706.000 1705.000 1.000 1.0000 100.0000 6.66E+00 9.68E-01 2.99E-02 9.08E-03 3.16E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
B 3 % %
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 906332
SAMPLE DATE : 28-SEP-2009 00:00:00

SAMPLE QTY:

SAMPLE ID : S1201932718_UU

0.515 G

DETECTOR NUMBER

33451

COUNT DATE: 3-OCT-2009 09:37:49

AVERAGE %EFFICIENCY :24.9380 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 87.677 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B158.CNF;357
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 27-SEP-2009
PCI/G: 4.891E+00 PCI/G : 4.891E+00 NOMINAL : 5.25582 dpm EFF FILE : W158.CNF;104
RESULTS : 4.60812 dpm CAL DATE : 15-SEP-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU MDA Lc UNC
AREA AREA AREA Sg pCi/G  1.96-SIGMA pCi/G pCilG pCil/G
U-3/4  4763.020 1250.000 1241.842 7.000 2.6458 100.0000 4.97E+00 7.39E-01 6.12E-02 2.46E-02 2.78E-01
U232  5302.100 1151.000 1149.000 2.000 1.4142 100.0000 4.60E+00 6.87E-01 3.83E-02 1.32E-02 2.66E-01
U-235  4391.000 45.000 43.000 2.000 1.4142 80.90000 2.13E-01 7.26E-02 4.74E-02 1.63E-02 6.64E-02
U-238 4184.730 1264.000 1261.000 3.000 1.7321 100.0000 5.04E+00 7.49E-01 4.42E-02 1.61E-02 2.79E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Radiochemistry Batch Checklist, Rev 9

Batch#_ 795320

Product: fadrin 228

Date:

/o,/psl/ 29

Criteria:

Yes

No

Eomments

Sample Solids are less than or equal t0100 mg for GAB.

i

Samples have been blank corrected (if required)

W/

If activity less 10* MDA/ MDC, error is 150% or less of
sample activity. If greater 10* MDA/ MDC, error is 40%
or less. If below the MDA/ MDC, error is okay.

M

Instrument source check is within limits.
Instrument bkg check is within limits.

Method RDL/ LLD has been met.

NN

If duplicate activities are less 5* MDA/ MDC, then RPD

is 100% or less. If greater 5* MDA/ MDC, then RPD 20% or
less. If below the MDA/ MDC, the RPD is 0%.

Or meets the client's required RER acceptance criteria.

Tracer yield is 15-125% . Carrier yield 25-125%.
Or meets the client's contract acceptance criteria.

Method blank is less than the RDL/ LLD.
(If rad samples, < 5% of lowest activity)

Sample was run within hold time.

NN KK

Sample was correctly preserved if required.

NMIA

Smears Taken for Radioactive batches.

Method Spike and LCS are within
75-125% or meets the client's contract acceptance criteria.

No blank spaces on data forms.
All line outs initialed and dated.

No transcription errors are apparent.

NN NN

Aux data is correct. /[{/)0
Client Special requirements page has been checked.

Raw Data and/ or spectrum are included and properly statused.

QC data entered into QC database and batch is in REVW

Hit notification complete (if necessary) A{/ﬂ
Batch entered into Case Narrative. ‘/

Batch non-conformances completed, if applicable. A}//V
Batch non-conformances second reviewed and disposition ’
verified to be completed. /{{/yq
Aliquot Correction completed if required. K//VV

Review sample historical results if available
(If REMP, results above MDC have been verified
| by historical results, recount or re-analysis.)

GEL Laboratories, LLC

revised 8/1/08
Primary Review Performed By: / o, O
Secondary Review Performed By: \o | Y‘ 6 q
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Radium 228@Re-Elute) Reprecipitate

Batch #___Q0S320 Prep Date_I0-7-% Initials_M.S
Ra 228 Spike Code_059%- & Spike Vol (mis)_0« 1 gt
LCS Code__ 0503~ 5 LCS Vol (mis)_O-1tm¢  Ingrow Start Time: 10~ S l 13S0
Ba-133 Tracer Code_Q)172 — ) Tracer Vol (mis).0.-tmt  Seperation Time: ol is-al Ry ik B
MS 0-1-99
Sample ID Bkr # (\Slg)j Det # % Yield Gamma Det #
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ASSAY 2-Oct-09 15:02:57

Protocol id 8 228_REC
Time limit 180
Count limit 50000

Isotope Ba-133
Protocol date 9-Apr-07 10:03:07 .
Run id. 25 >

POS RACK BATCH TIME COUNTS CPM ERROR % RECOVERY COUNT TIME

1 98 1 180 958 288.8 3.62 15:02:59
2 98 2 180 987 298.7 3.56 103.43 15:06:11
3 98 3 180 1003 304 3.52 105.26 15:09:22
4 98 4 180 925 278 3.7 . 96.26 15:12:33
5 98 5 180 1036 314.9 3.45 109.04 15:15:45
6 73 6 180 -930 279.7 3.69 96.85 15:19:09
7 73 7 180 ‘938 282.4 3.67 97.78 15:22:21
8 73 8 180 1023 310.5 3.48 107.51 15:25:32
9 73 9 180 889 266 3.79 92.11 15:28:43
10 73 10 180 1010 306.2 3.51 106.02 15:31:55
11 70 11 180 1015 307.8 3.5 106.58 15:35:19
12 70 12 180 904 270.9 3.76 93.80 15:38:31
13 70 13 180 998 302.4 3.53 104.71 15:41:42
14 70 14 180 955 288.1 3.63 99.76 15:44:53
15 70 15 180 *989 299.3 3.55 103.64 15:48:05
16 99 16 180 ‘956 288.2 3.63 99.79 15:51:30
17 99 17 180 1004 304.3 3.52 105.37 15:54:41
18 99 18 180 1015 308.1 3.49 106.68 15:57:52
19 99 19 180 996 301.5 3.54 104.40 16:01:04
G 21 68 21 180 800 236.4 4.06 81.86 16:07:40
22 68 22 180 928 278.8 3.69 96.54 16:10:51
23 68 23 180 936 281.6 3.67 97.51 16:14:02
24 68 24 180 839 249.4 3.93 86.36 16:17:14
END OF ASSAY
2y
RS
Batch #905320 Page 1 of 1
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ASSAY 7-Oct-09 10:23:07

Protocol id 9 228_REC2
Time limit 180 -
Count limit 50000
Isotope Ba-133
Protocol date 9-Apr-07  10:02:22
Run id. 99
POS RACK BATCH TIME COUNTS CPM ERROR % RECOVERY COUNT TIME
Pt 4 90 1 180 976 295  3.58 10:23:14
iq 2 90 | 2 180 734 214.2 4.29 72.61 10:26:26
3 96 3—180 ~ 7202426 43— 72 0F——30:20:37—,
4 90 4—1 32:
el
END OF ASSAY o
Batch #905320re Page 1 of 1
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Radiochemistry Batch Checklist, Rev 9
Batch# q 0 632 Le Product: @)Pr ZZ E'D

Date: O)’!?Q‘PQ)

Criteria:

Yes

No

Comments

Sample Solids are less than or equal to100 mg for GAB.

oy

Samples have been blank corrected (if required)

wla

if activity less 10* MDA/ MDC, error is 150% or less of
sample activity. If greater 10* MDA/ MDC, error is 40%
or less. If below the MDA/ MDC, error is okay.

Instrument source check is within limits.
Instrument bkg check is within limits.

Method RDL/ LLD has been met.

If duplicate activities are less 5* MDA/ MDC, then RPD

less. If below the MDA/ MDC, the RPD is 0%.
Or meets the client's required RER acceptance criteria.

is 100% or less. If greater 5* MDA/ MDC, then RPD 20% or

Tracer yield is 15-125% . Carrier yield 25-125%.
Or meets the client's contract acceptance criteria.

Method blank is less than the RDL/ LLD.
(If rad samples, < 5% of lowest activity)

Sample was run within hold time.

Sample was correctly preserved if required.

Smears Taken for Radioactive batches.

Method Spike and LCS are within
75-125% or meets the client's contract acceptance criteria.

Bl

No blank spaces on data forms.
All line outs initialed and dated.

No transcription errors are apparent.

NI SN S IS

Aux data is correct.

R /a

Client Special requirements page has been checked.

Raw Data and/ or spectrum are included and properly statused.

QC data entered into QC database and batch is in REVW

Hit notification complete (if necessary)

Batch entered into Case Narrative.

NN

Batch non-conformances completed, if applicable.

i\))Pr

Batch non-conformances second reviewed and disposition
verified to be completed.

ol

Aliquot Correction completed if required.

W Jix

Review sample historical results if available
(if REMP, resuits above MDC have been verified
| by historical results, recount or re-analysis.)

GEL Laboratories, LLC
revised 8/1/08

Primary Review Performed By:

Secondary Review Performed By: WM

7L 0R tn\ch
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ASSAY 24-Sep-09 9:41:50

Protocol id
Time limit
Count limit

Isotope Ba-133
Protocol date

Run id.
POS
END OF

Batch #905326

—

QWOW~NOOTAWN—=

8 228_REC

180
50000

9-Apr-07
5

RACK
98
98
98
98
98
60
60
60
60
60

ASSAY

10:03:07

BATCH TIME COUNTS CPM ERROR % RECOVERY COUNT TIME

—

QWO NOOOOUL&WN—

180
180
180
180
180
180
180
180
180
180

997
994
915
1015
926
949
976
979
1032
940

151

301.8
300.9
274.7

308
278.4
285.8

295
296.1
313.8
282.8

3.53
3.54
3.73
3.49

3.7
3.64
3.58
3.57
3.46
3.67

99.70
91.02
102.05
92.25
94.70
97.75
98.11
103.98
93.70

09:41:57
09:45:09
09:48:20
09:51:31
09:54:43
09:58:08
10:01:19
10:04:31
10:07:42
10:10:53

Page 1 of 1
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Radiochemistry Batch Checklist, Rev 9
Batch# Ci‘()b\@,\ A Product: Q\OA\'\W\ IB Date: ﬁ"%?‘ DA

Criteria: Yes No Comments
Sample Solids are less than or equal to100 mg for GAB. &b{
Samples have been blank corrected (if required) N }\’

If activity less 10* MDA/ MDC, error is 150% or less of
sample activity. If greater 10* MDA/ MDC, error is 40%
or less. If below the MDA/ MDC, error is okay.
Instrument source check is within limits.

Instrument bkg check is within limits.

N\

Method RDL/ LLD has been met.
If duplicate activities are less 5* MDA/ MDC, then RPD
is 100% or less. If greater 5* MDA/ MDC, then RPD 20% or

less. If below the MDA/ MDC, the RPD is 0%. / g lr

Or meets the client's required RER acceptance criteria. ?Q Cose HARTZLY I\\ﬂ
Tracer yield is 15-125% . Carrier yield 25-125%.

Or meets the client's contract acceptance criteria. N P(

Method blank is less than the RDL/ LLD.
{If rad samples, < 5% of lowest activity)

W

Sample was run within hold time.

Sample was correctly preserved if required. N P§

Smears Taken for Radioactive batches. N“(

Method Spike and LCS are within

75-125% or meets the client's contract acceptance criteria.
No blank spaces on data forms.

All line outs initialed and dated.

No transcription errors are apparent.

Aux data is correct.

NBy

Client Special requirements page has been checked.

Raw Data and/ or spectrum are included and properly statused.

NANEENES

QC data entered into QC database and batch is in REVW

Hit natification complete (if necessary) g N k

Batch entered into Case Narrative.

Batch non-conformances completed, if applicable. / N C‘L 1?}% \\l{%

Batch non-conformances second reviewed and disposition

verified to be completed. (el GEC 735Uy
Aliguot_Correction completed if required. M A’

Review sample historical results if available é

(If REMP, results above MDC have been verified \/

| by historical results, recount or re-analysis.)
GEL Laboratories, LLC

revised 8/1/08

Primary Review Performed By: A 'J\N !\M

Secondary Review o == %"‘ q) as/ i %

(ERR  A-30-04

N L

153



1Jo yoded~

LO-L-b V«\N\ \24:\0/ :Ag pamaIady ere( :s)uRWmuIo)

PERrit

o0 bk | STLOS] QI 0s9a| QU5 ¢ INNODDVID oA TALVM aso1 6Y9Y06 WL 10 ASDT  T-9S8TE10Z1
LHS 3 b [ 60h | Ohol 0520 (95 |1 INNODOVOID T1od1 ATLVM $O1 6P9706 U218q J0J ST [-€9S8Z610ZT
Sl 4 1 g]100¢g QHRI es| 899 Iy INNODOVID Wod 1 HALVM an 6Y9¥06 UNEq 10§ AN 1-Z9S8T610TI
V1 L 2 Loz o 0579 g | o1 £00MUAN  1/0d 1 HALVM ATdNVS 10S-6091609d  [-900EPELET
LT & Vo2 QI XS 6 gooqua  pod 1 HALVM TIANVS 10S-60S1608  1-0Z00LILET
(A & | D99 5o og 90 U5 g cooqumy  0d 1 WALVM  TTANVS 10S-6051608  1-SODOLILET
<€ #ﬂﬂw S [920s £o0l s N0 ViG] . coodday  1/0d | ALY M ATANVS 20S-600160Gd  1-€100T0LET
=S L h | 11Hh P Zse+o g €29 00g | 9 co0uII 10 1 AALVM ATdNVS 10S-600T608  1-0T08£69€C
¢l 9 | € |Soz S99) g0 ™G | s coowuay  10d [ FALVM FIINVS 10S-6080608H  [-PIOLISIET
L £ 2 [ Lot 0301 2¢ 29 U35 |y goowuad 1 1 FALVM TTdNVS Z0S-60€0609  1-910669957
& Lol 899] °¢29 oG | ¢ coowuE  110d [ qALVM FIINVS 10S-6010609  [-1Z0LLO9ET
£s 2 | 9 [509 Cub 5090 MNZHE coouum  10d | HALYM TAAVS T0S-601£809d  1-610LLO9ET
Y] L | 9 [80S b 59909 005 |1 £00MUAN  1Od HALYM ATANVS 10S-60L7808H  1-EL0LLO9ET
SUNO)  SUNOD #13q H[PD WILIuno) Ouwl] we-3q (3 u@ (1Pqey) & ‘.-_A.u_w:U XHOEN vwmwwm adAy, uopdrasoquan) - forduies
fmoy, g N NTPug  JondEy uonisoq

&O‘Nn.r ﬂ: 1SSOUPIAN 3 Sfenuy §"Q_ dueey §£ 4\; :qrediy ggls e daag
Lo | VN_ Lroreqiune) eys (W) O & P, juno)) ojdureg ?:%46:: 1 yuno) Sxg

Lo[s2[b :eqwe-2a NT puy _d {10A elﬁ [ req vopeadxy I\m&so PPOD SDT  97T-winipey :3doyosy SO
oA —_—

QQ: @Qggs :oui ] /a3e( sedaq/reniuy puy :93eq uoneapdxy :po) dg  9zz-wmipey :adojosy ayidg
600T/61/60 :93e( 2n( |eu1a3u]j 6007/0¢/60 :9eQ 2nq HUAY) 3811 1ASY sdeuy 6¥9v06 # ynegq

HOISIAN(] &43SIUDYDI0IPDY ‘SILIOIWL0GDT TH D) 60-dAS-17 “—Q@F—m @H—O @NNIE =mmu-wm

<
O
i



| abed

oLoL’L o€ €EL'0 4 oog'ee 699 [0} 105 00:0 6002/22/6 G0-39520°¢ 00050 1'¥958261021 el
09€0e [0: 1920 8 €ee8l LyS oe 60V 00:0 6002/22/6 §0-39520°¢ 000S°0 1°€96826102 1 cl
Oleoe (015 €EL0 14 00S°0 Sl 0og 501 00:0 600¢/22/6 ©0-39520°2 000S°0 1'2958261021 [}
Oléce (0:%9 1920 8 £€€°0 [4]3 oe 60¢ 9v:8 600¢/91/6 S0-39620°¢ 00050 1°900eyeLE2 018
0ie6’L oe 492°0 8 0060 Y24 og cli 91:01 6002/51/6 S0-3952¢0°¢ 00050 1°0200LL.282 6
oL8l¢ oe 1920 8 2950 L) og 109 ¥S:6 6002/7 /6 S0-396820°¢ 000S°0 1'G000LL.E2 8
0r00°eC oe 1920 8 9.0 €2 oe 90S €511 6002/01/6 G0-39520°¢ 00050 1'e100l0.e2 L
oves't (0} 1920 8 0040 e oe 1484 LE:0} 6002/0L/6 G0-39920°¢ 000S°0 1'0208€69€2 9
0.50°¢ oe 0020 9 2990 (74 og soe 20:2} 6002/8/6 S0-39520°'¢ 00050 L'v10L189€2 S
ogvie oe 192°0 8 2950 L) oe 102 0S:€l 6002/€/6 G0-39520°¢ 00050 1'9106699€2 14
0l86°L o€ 1920 8 0040 e oe 201 0S¢l 600c/L/6 G0-39520°¢ 00050 17120220982 g
06vie oe 1920 8 1927} €9 og S09 00:0} 6002/LE/8 S0-39520°¢ 00050 1'610LL09€2 c
0LEEC 0g /1920 8 £EV'0 (313 0g S0S 00:01 6002/.2/8 G0-39520°2 00050 }'€L02209€2 l
{wdp/wdo) (uiw) NdO sjunod WdO  swunop  (uiw) saquinN ew\i/erEQ ;! 1 al "sod
Aousioyg awn) SS0ID) SS0ID) awi] o gjdweg ‘AOQIS jonbijy a|dwesg
J0)9918Q unon Bugunog jonbijy sjdwes
punoibyoeg Apjeap eleq mey Juno) a|dweg sonsueoeseyn sdwes
ulw 0e I 8w Junod DG
H0103133d 7130 SYON1 : uo pajunod yojeq
sAep £28°E +¢2e-UY J0 9jileH oo :PSPPY 2WNI0A SO
sieaf 0091 + 9¢¢-ey o 3jjljleH €2'89¢ (jwaudp) Auanoy §91 8160°0 : fjureyasun poylap 9zz-ey
nod 8 ! VYaQW paanbay 0L0g/LL/L : ajeq dx3 $91 | : 9duepunqy 9gz-ey
9gc-wnipey : aweuuwled H-8€90 - N/S SO 6002/22/6 : ayeq daid
IVH92ONT - 8p0Y 3INpasoig 1as)y : 1shjeuy
6¥9¥06 - yoleg
VIN :pappy awnjoA a»ids

W 08vS00°0 -+ :A8piS jW | ‘Jodid V/IN H(lwpudp) Aanoy axidsg Ve L - # UoISIOA

W ¥95200°0 -+ :A9pIS Jw G0 1odid VN : ajeq dx3 eyidsg 199x3 : adA} a)14

W  10/000°0 -/+:A3p)S W L0 19did VIN *N/S aids S1X'9¢2vY : sweusjy

pinbi g9gz-wnipey

i6¥9r06VH

155



¢ obedq

000} c00't 1460 10v°0 0t-0l 6002/52/6 0S'9 6002/52/6 00:1| 600¢2/22/6 oloze/se/e 6002/52/e LLEV1°0
000°} c00’t 1460 10v'0 0t'0l 6002/5¢2/6 0S:9 6002/52/6 00:} | 6002/22/6 0l0g/e/e 600¢/e/e LLE2L°0
000°L 200’} 1260 Lov'0 0t:0l 6002/S2/6 059 600¢2/52/6 00:1 1 6002/Cc/6 oioe/vie 6002/v/e 280900
000°L 200} 896°0 100 011} 6002/52/6 059 6002/52/6 00:1} 6002/22/6 6002/61/21 8002/61/21 ¢clL00
000} 2oo’t 1260 L0¥°0 0v:0} 6002/Se/6 0S:9 6002/Se/6 00:}1 600¢2/22/6 olLoe/Le/8 6002/1€/8 £0€S0°0
000°L 200} €260 66€'0 S0:01 6002/52/6 0€:9 6002/S¢/6 00:1 1 600¢2/22/6 0102/¥/8 6002/v/8 S0990°0
000°L coo’tL €260 66€°0 G0:01 6002/52/6 0€'9 600¢/52/6 00:t | 600¢c/ee/6 oloe/se/e 600g/5e/e LIEVL'0
000} c00't ¥56°0 66€°0 0v:21 600¢c/Se/6 0£'9 600¢/S2/6 00:} | 6002/C2/6 oloe/e/e 600272/ 128210
000°4 200} €60 660 S0:01 6002/S2/6 0€:9 6002/52/6 00:1 1 6002/2¢/6 olLoc/v/e 6002/v/e 280900
000't 200’1 0160 66€°0 0€:0} 6002/52/6 0€:9 6002/5¢2/6 00:}1 6002/22/6 600¢2/61/2) 8002/6L/C| 2cll00
000} 200°L €260 66€°0 S0:01 600¢2/S¢/6 0€:9 6002/52/6 00:i | 6002/22/6 oloe/Le 600¢c/1£/8 €0€S0°0
000°L 200’} §26°0 86€°0 0€:6 6002/52/6 S0:9 6002/52/6 0011 6002/c2/6 oloe/v/8 600¢2/¥/8 S0990°0
000°L 200’ S.60 86€°0 0€:6 6002/52/6 S0:9 6002/52/6 00:} | 6002/22/6 010¢/S2/E 600¢/52/€ LlEVL0
Aedaq juno) JNoY 0} ymoibu) awij/ered aw] sereq awij/ereq ajeq ang areq (wdp/wdo)
9ce-ey Buung ymoiBu| 0} sen-aQ velg puz sen-aQq uope.qied uoneiqien lou3g
SUOI0BII0D) g22-UY uno) moubu ggz-uy 1T} n8n Aouspoiyg
J010918Q

46¥9v06VYH

156



g abed

%S¥SL  SP9LPE €895 %5'88 asol 2LIE01 100E2 Ly98°0 199122 06¥1°0 ¥280°0¢ 29550 1 S012°0 18620 €}
%EP8  SYOL'vE SO1 ££6€'9 1SvL L £582°0 199621 ZIEL0 202£°02 20190 1 18v2°0 2zse 0 2l
an 9/€£'0 £52€°0 859170 £99€°0 60070 88LY0 S89Y°0 1 12210 60520 L
IIdWVS 80820 ¥082°0 yIPLO 1990°0 12212 ¥290°0 8PS0 b 81220 grieo oL
I1dNYS 18810 129¥°0 2610 £6£9°0 65S1E0 LLSL°0 ovb90 1 22920 PLLED 6
I1dNYS SE5E°0 Yove 0 2991°0 000g°0 56550 181€°0 2180 l 92£20 ¥622°0 8
I1dNVS 029v°0 861170 9581’0 000S°0 186€°0 124870 21290 L €S20 S8SE°0 W
I1dNVYS £885°0 6YSH'0 S641°0 £ESY'0 €2EP0 £095°0 59690 ! 9€82°0 Li0OV'0
IIdNYS €160 87260 0010 299%°0 £69£0 v2s'0 96€5°0 l 96120 seoe0  ©F
IdNYS £19€°0 26SE°0 2991°0 000€°0 60950 £veeo ¥285°0 L 1LEZO 65££°0 4
IdNYS overo 80L¥'0 86410 £EEV0 9LL¥0 65050 68290 1 19520 12980 €
IIdWVS 8/59°0 1SS0 £092°0 000S'L 25810 0029°tL 81850 L 69€2°0 GSEE0 4
I1dNVS 2E0E°0 1862°0 82510 £991°0 11260 6591°0 £965°0 L ¥812°0 £608°0 !
Asenooey mnod H3y adyd adA) o0 mod nod Wdo WdO nod Nnod nod nod nod Mmod  -sod
JeUIWON w_QEmw m_n__.tmw b:_mtmocD b:_mtwocD Jou3 stey ey o3 “Quo) Yaw Van |oAST joAa7]
.QQ& lejol 9._:_.500 wnood 1eN uneH 18N Yy 0_QEmm Ny w_ac._mw Uw‘__:UmI |ednud uoIsioag
VWNDISZ VWDISZ s)nsay

16¥9r06vY

awi ) /areq ojdweg 0} pajoa1Ioo Aeoap aJe S|BUION adg - ¢
areq deaid Yoreq ay) s) (Jui/wdp) Aoy axids Joy siep ssualejey - 2
awi] /e1e( 8)dweg 0} PalIaLId ABOBp Ble SYNSaY - |

‘SOI0N




Radiochemistry Batch Checklist, Rev 9

oue: 1011010

Batch# QOSKDQ 0 Pmdmw’g’%

riteria:

[Ves TNo

Comments

Sample Solids are less than or equal to100 mg for GAB.

N

have been blank corrected (i

Ny

If activity less 10* MDA/ MDC, error I8 150% or lass of
sampie activity. If greater 10° MDA/ MDC, error is 40%

or less. If below the MDA/ MDC, error is okay.

Instrument source check is within limits.
Instrument bkg check is within limits.

Method ADL/ LLD has been met.

if duplicate activities are less 5° MDA/ MOC, then RPD

is 100% or less. If greater §* MDA/ MDC, then RPD 20% or
less. if below the MDA/ MDC, the RPD is 0%.

Or meets the client's required RER criteria.

Tracer yield is 15-125% . Carrler yield 25-125%.

Or meets the client's contract acceptance criteria.
Method blank is less than the RDL/ LLD.

V23

(1f rad samples, < 5% of lowest activity)

Sample was run within hold time.

SNEASNRN

Sample was correctly preserved if required.

LV

Smears Taken for Radioactive batches.

i

Method Spike and LCS are within

75-125% or meeis the client's contract acceptance criteria.
No blank spaces on .

Al line outs initialed and dated.
No t @frors are rent.

Aux data is correct.

NP

Client Special requirements page has been checked.

JRawDataandlorgecuumarelmludedandpfopodysumm.

GC data entered into QC database and batch is in REVW

|Hit notification complete (if necessary)

N

Batch entered into Case Narrative.

N G 742530

Batch non-conformances completed, it applicable.
Batch non-conformances second raviewed and disposition
verified to be completed.

NESNEANNEMNN

NV, G Ty2s32

Aliquot Correction completed if required.

NE 7

Review sample historical results if available
(it REMP, results above MDC have been verified
higtorical results, recount or re-analysis.)

GEL Laboratories, LLC
revised 8/1/08

= M Do

Secondary Review

10/6 69
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Alpha Spectroscopy Calibration Sources

The following is a summary of the procedure performed for preparing mixed alpha calibration standards:

A calibration stock solution was prepared by combining the following in a volumetric flask and diluting to
50 ml (51.4561 grams). These individual standards were first verified by direct precipitation of small
aliquots of each standard (as described in Attachment 1.

Isotope Serial # amount used (g) dpm (note 1)
Gd-148 64445-278 0.2471 212.159287
Np-237 4341 1.8075 204.438594
Cm-244 4320A 7.2704 240.144737

Note 1: Dpm values are decay corrected to 2/7/2003.

Forty one weighted aliquots were then directly precipitated using Neodymium Flouride /HF system. The
sources were then mounted on 0.1Poly-proplyene filters and taped securely to 1 inch stainless steel
planchettes for counting in an Alpha Spectroscopy system. The liquid fraction that passes through the filter
is collected, traced with Am-241 and prepared for counting using the identical procedure. These samples
are counted to ensure there is no more than 1% loss in the filtering processes. All sources pass this
requirement. The DPM information for each source is listed in attachment IL

Certificate files were then created on the Alpha system used for acquisition and processing of data. Each
source is assigned a name (AESS-001 through AESS-041). The information for the source activities is

entered into the certificate files appropriate for the detector being used.
For example: If source AESS-001 is used for calibrating detector 25, the source data is entered into the

certificate file name [env_alpha.cer]U0235.cer.
The computer software uses these certificate files to calculate an energy calibration and determine the

efficiency of the detector after counting the source.
Mc.
'7’/!/03
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Certificate

Standard Reference Material 43204
Curium-244 Radioactivity Standard

This Standard Reference Material (SRM) consists of radioactive curium-244 nitrate and nitrie aciq dissolved
in 5 mL of distilled water. The solution is contained in a flame-sealed NIST borosilicate-glass ampoule, The
SRM is intended for the calibration of alpha-particle counting instruments and for the monitoring of

Radiological Hazard

Sterage and Handling

The SRM should be stored and used at a temperature between 5-and 65 °C. The solution in ap unopened
ampoule should remain stable and homogeneous unti! at least February 2006, '

material. If the ampoule js transported it shouid be packed, marked, labeled, and shipped in accordance with
the applicable national, international, and carrier regulations. The solution in the ampoule is a dangeroys
good (hazardous material) both because of the radioactivity and becayse of the strong acid.

Preparation
This Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiation Division,

Radioactivity Group, JM.R. Hutchinson, Group Leader. "The overall technical direction apg Pphysical
measurements leading to certification were provided by L.L. Lucas of the Radioactivity Group.

The support aspects involved in the Preparation, certification, and issuance of this SRM Were coordinated
through the Standard Reference Materials Program by N.M. Trahey.

. Gaithersburg, Maryland 20899 Thomas E. Gills, Chief
= February 1996 (Text only revised November 1997) Standard Reference Materials Program

SRM 43204, page 1 of 6 ‘ 169 *Notes and references are mm mon. . & o




Recommended Procedure for Opening the SRM Ampoule

1)  If the SRM solution is to be diluted, it is recommended that the diluting solution have a composition
comparable to that of the SRM solution.

2) Wear eye protection, gloves, and protective clothing and work over a tray with absorbent paper in it.
Work in a fume hood. In addition to the radioactive material, the solution contains strong acid and
is corrosive.

3)  Shake the ampoule to wet all of the inside surface of the ampoule. Return the ampoule to the
upright position.

4)  Check that all of the liquid has drained out of the neck of the ampoule. If necessary, gently tap the
neck to speed the process.

5) Holding the ampoule upright, score the narrowest part of the neck with a scribe or diamond pencil.

6) Lightly wet the scored line. This reduces the crack propagation velocity and makes for a cleaner
' break. . '

7)  Holdthe ampoule upright with a paper toWeI, a wiper, or a support jig. Position the scored line é.way
from you. Using a paper towel or wiper to avoid contamination, snap off the top of the ampoule by
pressing the narrowest part of the neck away from you while pulling the tip of the ampoule towards
you.

8)  Transfer the solution from the ampoule using a pycnometer or a pipet with dispenser handle.
NEVER PIPETTE BY MOUTH ' a

9)  Seal any unused SRM solution in a flame-sealed glass ampouie, if possible, to° minimize the
evaporation loss. '

See also reference [4]*.

SRM 4320A, page 2of 6 *Notes and references are on pages 5 and 6.
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PROPERTIES OF SRM 4320A
(Certified values are shown in bold type)

Source jdentification number

NIST SRM 4320A

Physical Properties:

Source description

‘Liquid in flame-sealed NIST borosilicate-glass ampoule

Ampoule specifications Body outside diameter (16.5 £ 0.5) mm
: : Wall Thickness (0.60 £ 0.04) mm
Barium content Less than 2.5%
Lead-oxide content Less than 0.02%
o Other heavy elements Trace quantities
Solution density (1030 + 0.002) gemL~! at 22.8-°C [b]*
Solution mass - Approximately 5.15 g
Chemical Properties: et L
Soluti(')"ﬂ' corhposition .Chemifzal N 'Concentration | Mass Fraction
: Formula (mol-L'l) (g™ )
" H,0 54 0.94
HNO4 1.0 0.06
CHCI <0.001 <4 x 107
o 244Cm+3 _. ‘5 x 1011 1_* 10-11
Radiological Properties: stk Sy .
Radionuclide Curium-344 L

Reference time

123¢ EST, 1 February 1996 [c]

Massic activity of the solution [d]

Relative expanded uncertainty (k=2)

37.06 Bq-g~! AU Ay s o
0.68% [e) [f] N

Alpha-particle-emitting daughters
Alpha-particle-emitting impurities

Plutonium-240: (0.22 + 0.11) Bq-g~L [b] [¢] -
Curium-243: {0.005 + 0.004) Bq+g~! [b] [g]

Photon'-enﬁfting impurities

None detected [h]

Half lives used in the decay

Curium-244: (18.10 £ 0.02) a, [i]

corrections Plutonium-240: (6563 £ 7) a [i]
Calibration method Two 4. liquid-scintillation counting systems
N 7977
/
[
Y/
*Notes and references are on pages 5 and 6.

SRM 4320A, page 3 of 6
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(1]
i)
(k]

(]

(n]

(p]
(a]
[r]

(1]

(2]

3)

(4]

3]

The stated uncertainty is the standard uncertainty. See reference [5].
Relative standard uncertainty of the input quantity x;.

The relative change in the output quantity y divided by the relative change in the input quantity x;
If |@y/ax;| +(x/y) = 1.0, thena 1% change in x; results in a 1% change iny. If |oy/ex;| - (xdy) = 0.05,
then a 1% change in x; results in a 0.05% change iny.

Relative component of combined standard uncertainty of output quantityy, rounded to two significant
figires or less. The relative component of combined standard uncertainty of y is given by u;(y)ly =
| Byl | ~ulx)ly = |dylax] « (xfy) * u(x;)x;. The numerical values of u(x;)x;, | 9y/x;| = Cely), and u(y)ly,
all dimensionless quantities, are listed in columns 3, 4, and 5, respectively. Thus, the value in column
5 is equal to the value in column 4 multiplied by the value in column 3. The input quantities are
independent, or very nearly so. Hence the covariances are zero or negligible.

The relative standard uncertainty of A+t is determined by the relative standard uncertainty of A (i.e.,
of the half life). The relative standard uncertainty of ¢ is negligible.

|y/ax| - (eiy) = [Mt]
The live time is determined by counting the pulses from a gated oscillator.

The standard uncertainty given is for the detected Cm-243 impurity. |dy/ax;|=(xfy) = {(response per
Bq of impurity)/(response per Bq of Cm-244)}+{(Bq of impurity)/(Bq of Cm-244)}.

The standard uncertainty for each undetected impurity that might reasonably be expected to be
present is estimated to be equal to the estimated limit of detection for that impurity, ie. u(x;)x; =
100%. |oy/dx;|-(xfy) = {(response per Bq.of impurity)/(response per Bq of Cm-244)}+{(Bq of
impurity)/(Bq of Cm-244)}. Thus u(y)ly is the relative change iny if the impurity were present with
a massic activity equal to the estimated limit of detection.

REFERENCES

International Oréémzaﬁop for Standardization (1SO), ISO Standards Handbook - Quantities and Units,
1993. Available from the American National Standatds Institute, 11 West 42nd Street, New York,
NY 10036, U.S.A. 1-212-642-4900.

International Organization for Standardization (ISO), Guide to the Expression of Uncertainty in
Measurement, 1993. Available from the American National Standards Institute, 11 West 42nd Street,
New York, NY 10036, U.S.A. 1-212-642-4900. (Listed under ISO miscellaneous publications as IS0
Guide to the Expression 1993")

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

National Council on Radiation Protection and Measurements Report No. 58, A Handbook of
Radioactivity Measurements Procedures, Second Edition, 1985. Available from the National Council
on Radiation Protection and Measurements, 7910 Woodmont Avenue, Bethesda, MD 20814 US.A

Evaluated Nuclear Structure Data File (ENSDF), February 1996.
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ANAILYTICS O SO 2-' 1380 Seaboard Industrial Bjvg.

MhM&Gmmmaoma'USA

Phone (404) 352-8677

Fax
CERTIFICATE OF CALIBRATION
Standard Radionuclide Source
64445-278
Gd-148 5 mL Liquid in Flame Sealed Vial
This standard radionuclide source was Prepared

gravimetrically from a calibrated master liquid radionuclide

solution source. The master source was calibrated by liquid
scintillation counting. '

ANALYTICS maintains traceability to the National Institute
of Standards and Technology through Measurements Assurance
Programs as described in USNRC Reg. Guide 4.15, Revision 1.

Radionuclide purity and calibration were checked using a
germanium gamma spectrometer system. The nuclear decay rate
and assay date for this source are given below.

ISOTOPE: | Gd-148
ACTIVITY (dps): I =
 HALF-LIFE: - 4 7.4_'-"."-‘6 years \)
CALIBRATION DATE: 'September-S, 2002 12:00 EST
TOTAL UNCERTAINTY*: 2.7% N
SYSTEMATIC: 1.9%
RANDOM : 0.8%
. ‘ 1 ¢ _
99% confidence level. | 1Y)
5.08493 grams 0.1M HCl1l solution. 5

._ 3
P O NUMBER 3207RD, Item41/ / P
“1 -
SOURCE PREPARED BY: _ / (U Aal
MDY Curfie, Radiochemist

O A APPROVED: L AN G0
y L
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| | 93
f %? National ﬂ'nstttute of étanbarhs & Tectmologp

|
@erttftcate

Standard Reference Materlal 4341
Radloactlwty Standard

Ty \

Radlonuchde Neptumum-237” |

Source 1dent1ﬁcanon L SRM 4341 e ._ ._
Source description - ‘Liquid in ﬂame-sealed NIST
| : ' borosxhcate-glass axppoule e
i -mp.aw.nh L
Solution'mass " Approxunately 5 grams
‘Solution composition - Neptiininin:237 fn 3 mél 1.l Bitric acid
L S x ,qme:;m--q HYTTL s
 Reference time "
- Radioactivity conicentration’"
Overall uncertainty 1:‘28 percent @ -
o m N
o Photon-emxttlng lmpurmes _ None dete_c_ted @
e ¥t IO S A
Alpha-parncle-emxttmg unpurmes © Noné defected @
* "Halflife ' ff*"'(’.m * o.‘1i’)'*x"16'° years
Measuring fnétmmenf NIST "0.87"a deﬁned-sohd—angle counter
o ‘scintillation détettor -

w A e i N "

Thxs standard reference material was prepared in the Physics Laboratory, Ionizing Radiation Division,

Radioactivity Group, J.M. Robin Hutchinson, Acting Group Leader

R I

Gaithersburg, MD William P. Reed, Chief
January 1993 ' Standard Reference Materials Program

*Notes on back
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Appr

&)

oximately five milliliters '0_

lead oxide content
other heavy elements

N

QTES

g RIS

Jbody diameter
wall thickness
barium content

f solution. Ampoule épeciﬁcations:

16.5 = 0.5 mm

0.60 = 0.04 mm

{ess than 2.5 percent
less than 0.02 percent
trace quantities

 the quadratic combination of

The ove-rall uncertainty was formed by taking three times
the standard deviations of the mean, of approximations thereof, for the following:

a) alpha;particle-emission-tate measuréments 0.34 percent
b) background ‘ ' 0.01 percent
c) livetime - .. 0.10 percent
d) detection efficiency . 0.16 percent
¢) count-rate-vs-ene! 5y extrapolation to 210 energy 0.10 percent
phaglfe” - | " 0.0 percent
g) gravimetric measurements *0.10 percent
Ipu 0.10 percent

¢ heptunium-237 is approxim

®  The promctinium-235 datighter
n-emitting impurities is L

The limit of detection for photo

- 0419 y-s;‘og“ for ene_rgiés’
001 y-s'.g* for encrgies

provided that the i
from photons emitte

@ The limit of getectiqﬁ,

B

Evaluated Nuclear Structur

For further information please
Telephone: (301) 975-5532
FAX: (301) 926-7416

_‘ r;_0.1\') a.stg! for energies between
-0.05 gz-_s‘}- g for energies between

¢ Data File (ENSDF), February 1990.

mpﬁﬁ§'=);’iﬁbtons are sepai'ét
d in the decay of neptuniu

ately in equilibrium.

between 30 and 307 keV and
“between 317 and 1750 keV,

4 in energy by 5 keV or more
m-237 and progeny. s

_fpnalpha—pa;t;icle-emitting impurities is-

1.0 and 4.3 MeV and
49and 10 MeV.

contact Dr. .M. Robin Hutchins;bn. at NIST.




Subsection 1: Energy Calibration
The Energy Calibration energy=Cal_Zero+(e1*C)+(e2*C"2)

where :  Cal_Zero = Energy Calibration Zero
el = Energy Calibration Slope

e2 = Energy Calibration Quadratic

C = Channel
Instrument : CHAMBER 001
Detector : 78788
Calibration Date/Time 4-SEP-2009 12:35:32

Calibration Source Id

AESS-001

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.226
NP-237 4341 2/28/10 4768.800 4768.853
CM-244 4320A 2/28/10 5795.020 5795.021

Energy/Channel Equation see above
Energy Calibration Zero 2535.497
Energy Calibration Slope 5.123575
Energy Calibration Quadratic 3.5177087E-04
Energy Calibration Range 8151.000
Instrument : CHAMBER 002
Detector : 78266
Calibration Date/Time 4-SEP-2009 12:35:41
Calibration Source Id AESS-002

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3181.913
NP-237 4341 2/28/10 4768.800 4768.018

CM-244 4320A 2/28/10 5795.020 5794.179
Energy/Channel Equation see above
Energy Calibration Zero 2471.037
Energy Calibration Slope 5.125078
Energy Calibration Quadratic 3.3477767E-04
Energy Calibration Range 8070.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 003
67617

4-SEP-2009 12:35:49
AESS-003

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.431
NP-237 4341 2/28/10 4768.800 4767.487
CM-244 4320A 2/28/10 5795.020 5793.671

Energy/Channel Equation see above
Energy Calibration Zero 2603.599
Energy Calibration Slope 5.520661
Energy Calibration Quadratic 3.8628373E-04
Energy Calibration Range 8662.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 004
64279

4-SEP-2009 12:35:56
AESS-004

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.248
NP-237 4341 2/28/10 4768.800 4768.163
CM-244 4320A 2/28/10 5795.020 5794.666

Energy/Channel Equation see above
Energy Calibration Zero 2539.883
Energy Calibration Slope 5.106114
Energy Calibration Quadratic 3.6220285E-04

Energy Calibration Range 8148.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 005
67612

4-SEP-2009 12:36:04
AESS-005

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.596
NP-237 4341 2/28/10 4768.800 4768.626
CM-244 4320A 2/28/10 5795.020 5794.885

Energy/Channel Equation see above
Energy Calibration Zero 2389.695
Energy Calibration Slope 5.003819
Energy Calibration Quadratic 3.1809139E-04
Energy Calibration Range 7847.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 006
67613

4-SEP-2009 12:36:12
AESS-006

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.970
CM-244 4320A 2/28/10 5795.020 5795.230

Energy/Channel Equation see above
Energy Calibration Zero 2372.089
Energy Calibration Slope 4.968963
Energy Calibration Quadratic 2.9746475E-04
Energy Calibration Range 7772.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 007
67607

4-SEP-2009 12:36:20
AESS-007

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3194.223
NP-237 4341 2/28/10 4768.800 4774.131
CM-244 4320A 2/28/10 5795.020 5795.286

Energy/Channel Equation see above
Energy Calibration Zero 2411.533
Energy Calibration Slope 5.136289
Energy Calibration Quadratic 3.6015504E-04
Energy Calibration Range 8049.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 008
78788

4-SEP-2009 12:36:40
AESS-008

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.947
CM-244 4320A 2/28/10 5795.020 5795.020

Energy/Channel Equation see above
Energy Calibration Zero 2374.892
Energy Calibration Slope 4.958869
Energy Calibration Quadratic 3.2790817E-04
Energy Calibration Range 7797.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 009
72528

4-SEP-2009 12:36:51
AESS-009

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.331
NP-237 4341 2/28/10 4768.800 4768.908
CM-244 4320A 2/28/10 5795.020 5795.229

Energy/Channel Equation see above
Energy Calibration Zero 2369.859
Energy Calibration Slope 4.969983
Energy Calibration Quadratic 3.0930861E-04
Energy Calibration Range 7783.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 010
72529

4-SEP-2009 12:37:00
AESS-010

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.738
NP-237 4341 2/28/10 4768.800 4768.800
CM-244 4320A 2/28/10 5795.020 5795.020

Energy/Channel Equation see above
Energy Calibration Zero 2375.295
Energy Calibration Slope 4.946028
Energy Calibration Quadratic 2.9286626E-04
Energy Calibration Range 7747.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 011
72531

4-SEP-2009 12:37:27
AESS-011

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.800
CM-244 4320A 2/28/10 5795.020 5795.151

Energy/Channel Equation see above
Energy Calibration Zero 2351.281
Energy Calibration Slope 4.995483
Energy Calibration Quadratic 3.1063837E-04
Energy Calibration Range 7792.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 012
67594

4-SEP-2009 12:37:37
AESS-012

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.665
CM-244 4320A 2/28/10 5795.020 5794.701

Energy/Channel Equation see above
Energy Calibration Zero 2380.536
Energy Calibration Slope 4.954679
Energy Calibration Quadratic 2.8732172E-04
Energy Calibration Range 7755.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 013
78790

4-SEP-2009 12:37:47
AESS-013

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.702
NP-237 4341 2/28/10 4768.800 4769.527
CM-244 4320A 2/28/10 5795.020 5795.398

Energy/Channel Equation see above
Energy Calibration Zero 2358.963
Energy Calibration Slope 4.909760
Energy Calibration Quadratic 2.9884593E-04
Energy Calibration Range 7700.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 014
67616

4-SEP-2009 12:37:57
AESS-014

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.690
NP-237 4341 2/28/10 4768.800 4768.619
CM-244 4320A 2/28/10 5795.020 5794.719

Energy/Channel Equation see above
Energy Calibration Zero 2351.225
Energy Calibration Slope 4.953602
Energy Calibration Quadratic 3.2283107E-04
Energy Calibration Range 7762.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 015
61581

4-SEP-2009 12:38:32
AESS-015

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.566
NP-237 4341 2/28/10 4768.800 4769.887
CM-244 4320A 2/28/10 5795.020 5795.771

Energy/Channel Equation see above
Energy Calibration Zero 2340.391
Energy Calibration Slope 4.902360
Energy Calibration Quadratic 2.9459049E-04
Energy Calibration Range 7669.000

180



Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 016

78774

4-SEP-2009 12:39:14
AESS-016

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.862
CM-244 4320A 2/28/10 5795.020 5795.021

Energy/Channel Equation see above
Energy Calibration Zero 2352.881
Energy Calibration Slope 4.887459
Energy Calibration Quadratic 3.1538753E-04
Energy Calibration Range 7688.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 017
78791

4-SEP-2009 12:39:56
AESS-017

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.864
CM-244 4320A 2/28/10 5795.020 5795.021

Energy/Channel Equation see above
Energy Calibration Zero 2360.881
Energy Calibration Slope 4.992493
Energy Calibration Quadratic 2.7980251E-04
Energy Calibration Range 7767.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 018
78782

4-SEP-2009 12:40:11
AESS-018

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.801
CM-244 4320A 2/28/10 5795.020 5794.892

Energy/Channel Equation see above
Energy Calibration Zero 2354.269
Energy Calibration Slope 4.957198
Energy Calibration Quadratic 3.2317592E-04
Energy Calibration Range 7769.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 019

78786

4-SEP-2009 12:40:24
AESS-019

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.321
CM-244 4320A 2/28/10 5795.020 5795.021

Energy/Channel Equation see above
Energy Calibration Zero 2346.765
Energy Calibration Slope 5.052913
Energy Calibration Quadratic 2.4091676E-04
Energy Calibration Range 7774.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 020
78787

4-SEP-2009 12:40:33
AESS-020

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.527
NP-237 4341 2/28/10 4768.800 4768.799
CM-244 4320A 2/28/10 5795.020 5795.021

Energy/Channel Equation see above
Energy Calibration Zero 2338.013
Energy Calibration Slope 4.982131
Energy Calibration Quadratic 2.9908412E-04
Energy Calibration Range 7753.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 021
67047

4-SEP-2009 12:40:41
AESS-021

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.801
CM-244 4320A 2/28/10 5795.020 5795.020

Energy/Channel Equation see above
Energy Calibration Zero 2273.506
Energy Calibration Slope 4.978734
Energy Calibration Quadratic 2.7200553E-04

Energy Calibration Range 7657.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 022
72530

4-SEP-2009 12:40:50
AESS-022

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.361
NP-237 4341 2/28/10 4768.800 4769.133
CM-244 4320A 2/28/10 5795.020 5795.021

Energy/Channel Equation see above
Energy Calibration Zero 2375.240
Energy Calibration Slope 4.980961
Energy Calibration Quadratic 2.7447013E-04
Energy Calibration Range 7764.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 023
78264

4-SEP-2009 12:40:59
AESS-023

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.015
NP-237 4341 2/28/10 4768.800 4768.800
CM-244 4320A 2/28/10 5795.020 5794.708

Energy/Channel Equation see above
Energy Calibration Zero 2381.774
Energy Calibration Slope 5.002218
Energy Calibration Quadratic 2.9209474E-04
Energy Calibration Range 7810.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 024
76542

4-SEP-2009 12:41:10
AESS-024

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.800
CM-244 4320A 2/28/10 5795.020 5795.020

Energy/Channel Equation see above
Energy Calibration Zero 2348.764
Energy Calibration Slope 4.960187
Energy Calibration Quadratic 2.8149344E-04
Energy Calibration Range 7723.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 025
45-149AA5

5-SEP-2009 13:36:12
AESS-025

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.301
NP-237 4341 2/28/10 4768.800 4769.169
CM-244 4320A 2/28/10 5795.020 5795.134

Energy/Channel Equation see above
Energy Calibration Zero 2313.345
Energy Calibration Slope 4.853284
Energy Calibration Quadratic 3.0770546E-04

Energy Calibration Range 7606.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 026
78204

5-SEP-2009 13:36:22
AESS-026

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.929
CM-244 4320A 2/28/10 5795.020 5795.020

Energy/Channel Equation see above
Energy Calibration Zero 2358.057
Energy Calibration Slope 4.920322
Energy Calibration Quadratic 3.5937896E-04
Energy Calibration Range 7773.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 027
42484

5-SEP-2009 13:36:31
AESS-027

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.819
CM-244 4320A 2/28/10 5795.020 5795.021

Energy/Channel Equation see above
Energy Calibration Zero 2363.651
Energy Calibration Slope 4.963936
Energy Calibration Quadratic 3.2873321E-04
Energy Calibration Range 7791.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 028
78792

5-SEP-2009 13:36:41
AESS-028

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.801
CM-244 4320A 2/28/10 5795.020 5795.019

Energy/Channel Equation see above
Energy Calibration Zero 2311.599
Energy Calibration Slope 4.936965
Energy Calibration Quadratic 3.4681335E-04
Energy Calibration Range 7731.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 029
33454

5-SEP-2009 13:36:49
AESS-029

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.046
NP-237 4341 2/28/10 4768.800 4768.273
CM-244 4320A 2/28/10 5795.020 5794.838

Energy/Channel Equation see above
Energy Calibration Zero 2346.906
Energy Calibration Slope 4.889407
Energy Calibration Quadratic 2.9813289E-04
Energy Calibration Range 7666.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 030
33447

5-SEP-2009 13:36:58
AESS-030

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.799
CM-244 4320A 2/28/10 5795.020 5795.021

Energy/Channel Equation see above
Energy Calibration Zero 2376.621
Energy Calibration Slope 4.959564
Energy Calibration Quadratic 3.0966211E-04

Energy Calibration Range 7780.000
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Instrument : CHAMBER 031
Detector : 67042
Calibration Date/Time 5-SEP-2009 13:37:09
Calibration Source Id AESS-031
Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.344
NP-237 4341 2/28/10 4768.800 4769.750
CM-244 4320A 2/28/10 5795.020 5795.848
Energy/Channel Equation see above
Energy Calibration Zero 2358.347
Energy Calibration Slope 4.922678
Energy Calibration Quadratic 3.3807335E-04
Energy Calibration Range 7754.000

Instrument CHAMBER 032
Detector : 67041
Calibration Date/Time 5-SEP-2009 13:37:21
Calibration Source Id AESS-032
Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3082.708
NP-237 4341 2/28/10 4768.800 4596.952
CM-244 4320A 2/28/10 5795.020 5590.557
Energy/Channel Equation see above
Energy Calibration Zero 2480.957
Energy Calibration Slope 5.431309
Energy Calibration Quadratic
Energy Calibration Range 8043.000

Instrument CHAMBER 033
Detector : 78785
Calibration Date/Time 5-SEP-2009 13:37:30
Calibration Source Id AESS-033
Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.293
NP-237 4341 2/28/10 4768.800 4768.798
CM-244 4320A 2/28/10 5795.020 5795.021
Energy/Channel Equation see above
Energy Calibration Zero 2371.628
Energy Calibration Slope 4.957000
Energy Calibration Quadratic 3.2105893E-04
Energy Calibration Range 7784.000
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Instrument : CHAMBER 034
Detector : 61586
Calibration Date/Time 5-SEP-2009 13:37:40
Calibration Source Id AESS-034
Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3048.128
NP-237 4341 2/28/10 4768.800 4505.317
CM-244 4320A 2/28/10 5795.020 5654.358
Energy/Channel Equation see above
Energy Calibration Zero 2505.085
Energy Calibration Slope 5.306273
Energy Calibration Quadratic
Energy Calibration Range 7939.000

Instrument CHAMBER 035
Detector : 78202
Calibration Date/Time 5-SEP-2009 13:37:51
Calibration Source Id AESS-035
Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.195
NP-237 4341 2/28/10 4768.800 4768.800
CM-244 4320A 2/28/10 5795.020 5795.020
Energy/Channel Equation see above
Energy Calibration Zero 2331.502
Energy Calibration Slope 4.956956
Energy Calibration Quadratic 3.3284936E-04
Energy Calibration Range 7756.000

Instrument CHAMBER 036
Detector : 78203
Calibration Date/Time 5-SEP-2009 13:38:00
Calibration Source Id AESS-036
Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.261
NP-237 4341 2/28/10 4768.800 4768.800
CM-244 4320A 2/28/10 5795.020 5795.112
Energy/Channel Equation see above
Energy Calibration Zero 2349.949
Energy Calibration Slope 4.931112
Energy Calibration Quadratic 3.3396695E-04
Energy Calibration Range 7750.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 037
45-149BB5

5-SEP-2009 13:38:11
AESS-037

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4769.328
CM-244 4320A 2/28/10 5795.020 5795.274

Energy/Channel Equation see above
Energy Calibration Zero 2377.698
Energy Calibration Slope 4.936130
Energy Calibration Quadratic 2.6397177E-04
Energy Calibration Range 7709.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 038
72532

5-SEP-2009 13:38:20
AESS-038

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.800
CM-244 4320A 2/28/10 5795.020 5795.173

Energy/Channel Equation see above
Energy Calibration Zero 2373.418
Energy Calibration Slope 4.945736
Energy Calibration Quadratic 3.1779311E-04
Energy Calibration Range 7771.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 039
45-149BB2

5-SEP-2009 13:38:28
AESS-039

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.413
NP-237 4341 2/28/10 4768.800 4768.800
CM-244 4320A 2/28/10 5795.020 5795.021

Energy/Channel Equation see above
Energy Calibration Zero 2383.597
Energy Calibration Slope 4.901721
Energy Calibration Quadratic 3.2673960E-04
Energy Calibration Range 7746.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 040
78773

5-SEP-2009 13:38:36
AESS-040

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.203
NP-237 4341 2/28/10 4768.800 4768.877
CM-244 4320A 2/28/10 5795.020 5795.021

Energy/Channel Equation see above
Energy Calibration Zero 2349.601
Energy Calibration Slope 4.890684
Energy Calibration Quadratic 3.3607692E-04

Energy Calibration Range 7710.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 041
78205

5-SEP-2009 13:38:44
AESS-041

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.316
NP-237 4341 2/28/10 4768.800 4768.914
CM-244 4320A 2/28/10 5795.020 5795.124

Energy/Channel Equation see above
Energy Calibration Zero 2359.603
Energy Calibration Slope 4.927306
Energy Calibration Quadratic 3.6796945E-04
Energy Calibration Range 7791.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 042
78793

5-SEP-2009 13:38:52
AESS-042

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.945
CM-244 4320A 2/28/10 5795.020 5795.068

Energy/Channel Equation see above
Energy Calibration Zero 2375.562
Energy Calibration Slope 4.905127
Energy Calibration Quadratic 3.3096116E-04
Energy Calibration Range 7745.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 043
76543

5-SEP-2009 13:38:59
AESS-043

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.008
NP-237 4341 2/28/10 4768.800 4768.799
CM-244 4320A 2/28/10 5795.020 5795.285

Energy/Channel Equation see above
Energy Calibration Zero 2370.828
Energy Calibration Slope 4.912446
Energy Calibration Quadratic 3.4794814E-04
Energy Calibration Range 7766.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 044
79459

5-SEP-2009 13:39:07
AESS-044

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.899
CM-244 4320A 2/28/10 5795.020 5795.019

Energy/Channel Equation see above
Energy Calibration Zero 2357.678
Energy Calibration Slope 4.935909
Energy Calibration Quadratic 3.3428424E-04
Energy Calibration Range 7763.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 045
78783

5-SEP-2009 13:39:15
AESS-045

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.800
CM-244 4320A 2/28/10 5795.020 5795.020

Energy/Channel Equation see above
Energy Calibration Zero 2362.021
Energy Calibration Slope 4.936533
Energy Calibration Quadratic 3.2874785E-04
Energy Calibration Range 7762.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 046
76544

5-SEP-2009 13:39:23
AESS-046

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.265
NP-237 4341 2/28/10 4768.800 4768.973
CM-244 4320A 2/28/10 5795.020 5795.020

Energy/Channel Equation see above
Energy Calibration Zero 2361.969
Energy Calibration Slope 4.880176
Energy Calibration Quadratic 3.5064379E-04
Energy Calibration Range 7727.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 047
46-089B1

5-SEP-2009 13:39:31
AESS-047

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.348
NP-237 4341 2/28/10 4768.800 4768.802
CM-244 4320A 2/28/10 5795.020 5795.019

Energy/Channel Equation see above
Energy Calibration Zero 2352.118
Energy Calibration Slope 4.961685
Energy Calibration Quadratic 3.1629670E-04
Energy Calibration Range 7765.000

Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 048
42483

5-SEP-2009 13:39:40
AESS-048

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.138
NP-237 4341 2/28/10 4768.800 4768.944
CM-244 4320A 2/28/10 5795.020 5795.069

Energy/Channel Equation see above
Energy Calibration Zero 2374.542
Energy Calibration Slope 4.945658
Energy Calibration Quadratic 2.9861915E-04
Energy Calibration Range 7752.000

191



Cal. Isotopes
GD-148
NP-237
CM-244

Cal. Isotopes
GD-148
NP-237
CM-244

Cal. Isotopes
GD-148
NP-237
CM-244

Cal. Isotopes
GD-148
NP-237
CM-244

Subsection 2:

Background Calibration

Instrument CHAMBER 001
Detector : 78788
Background Analysis Date/Time 30-AUG-2009 16:15:10
Background Count Time 59999.99
Counts Counts
Start Energy End Energy in 1000 min during Cal % Error
2989.095 3301.491 2.000000 0.4800001 70.71068
4436.328 4901.460 12.00000 2.880001 28.86751
5531.570 5886.270 6.000000 1.440000 40.82483
Instrument CHAMBER 002
Detector : 78266
Background Analysis Date/Time 30-AUG-2009 16:15:10
Background Count Time 59999.99
Counts Counts
Start Energy End Energy in 1000 min during Cal % Error
2992.085 3299.620 1.000000 0.2400001 100.0000
4434.644 4904.846 7.000000 1.680000 37.79645
5534.154 5882.659 0.0000000E+00 0.0000000E+00 0.0000000E+00
Instrument CHAMBER 003
Detector : 67617
Background Analysis Date/Time 30-AUG-2009 16:15:10
Background Count Time 59999.99
Counts Counts
Start Energy End Energy in 1000 min during Cal % Error
2991.938 3299.717 3.000000 0.7200001 57.73503
4432.844 4902.827 10.00000 2.400001 31.62278
5531.440 5887.803 4.000000 0.9600002 50.00000
Instrument CHAMBER 004
Detector : 64279
Background Analysis Date/Time 30-AUG-2009 16:15:10
Background Count Time 59999.99
Counts Counts
Start Energy End Energy in 1000 min during Cal % Error
2992.026 3298.308 0.0000000E+00 0.0000000E+00 0.0000000E+00
4435.760 4905.548 7.000000 1.680000 37.79645
5534.947 5883.809 2.000000 0.4800001 70.71068
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95.00000
95.00000
95.00000

Confidence
95.00000
95.00000
95.00000

Confidence
95.00000
95.00000
95.00000

Confidence
95.00000
95.00000
95.00000



Instrument : CHAMBER 005
Detector : 67612
Background Analysis Date/Time : 30-AUG-2009 16:15:10
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2989.654 3300.689 4.000000 0.9600002 50.00000 95.00000
NP-237 4436.859 4901.997 5.000000 1.200000 4472136 95.00000
CM-244 5533.435 5885.045 2.000000 0.4800001 70.71068 95.00000

Instrument : CHAMBER 006
Detector : 67613
Background Analysis Date/Time : 30-AUG-2009 16:15:10
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2987.771 3301.528 3.000000 0.7200001 57.73503 95.00000
NP-237 4433.310 4904.612 10.00000 2.400001 31.62278 95.00000
CM-244 5535.175 5883.158 9.000000 2.160001 33.33334 95.00000

Instrument : CHAMBER 007
Detector : 67607
Background Analysis Date/Time : 30-AUG-2009 16:15:11
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2991.315 3300.370 2.000000 0.4799997 70.71068 95.00000
NP-237 4436.975 4905.147 7.000000 1.679999 37.79645 95.00000
CM-244 5533.959 5885.477 23.00000 5.519996 20.85144 95.00000

Instrument : CHAMBER 008
Detector : 78788
Background Analysis Date/Time : 30-AUG-2009 16:15:11
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2989.794 3298.426 2.000000 0.4799997 70.71068 95.00000
NP-237 4437.020 4904.595 6.000000 1.439999 40.82483 95.00000
CM-244 5532.536 5882.336 4.000000 0.9599993 50.00000 95.00000
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Instrument : CHAMBER 009
Detector : 72528
Background Analysis Date/Time : 30-AUG-2009 16:15:11
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2990.892 3299.892 4.000000 0.9599993 50.00000 95.00000
NP-237 4433.436 4905.789 10.00000 2.399998 31.62278 95.00000
CM-244 5532.687 5887.081 9.000000 2.159998 33.33334 95.00000

Instrument : CHAMBER 010
Detector : 72529
Background Analysis Date/Time : 30-AUG-2009 16:15:11
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2988.087 3300.334 3.000000 0.7199995 57.73503 95.00000
NP-237 4436.842 4905.812 6.000000 1.439999 40.82483 95.00000
CM-244 5533.178 5884.706 6.000000 1.439999 40.82483 95.00000

Instrument : CHAMBER 011
Detector : 72531
Background Analysis Date/Time : 30-AUG-2009 16:15:11
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2990.718 3301.411 3.000000 0.7199995 57.73503 95.00000
NP-237 4435.900 4905.463 15.00000 3.599998 25.81989 95.00000
CM-244 5535.617 5886.431 10.00000 2.399998 31.62278 95.00000

Instrument : CHAMBER 012
Detector : 67594
Background Analysis Date/Time : 30-AUG-2009 16:15:11
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2989.283 3301.924 2.000000 0.4799997 70.71068 95.00000
NP-237 4434.309 4903.502 10.00000 2.399998 31.62278 95.00000
CM-244 5531.028 5882.575 10.00000 2.399998 31.62278 95.00000
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Instrument : CHAMBER 013
Detector : 78790
Background Analysis Date/Time : 30-AUG-2009 16:15:12
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2992.309 3297.583 0.0000000E+00 0.0000000E+00 0.0000000E+00  95.00000
NP-237 4432.512 4904.184 11.00000 2.640001 30.15113 95.00000
CM-244 5533.734 5883.657 4.000000 0.9600002 50.00000 95.00000

Instrument : CHAMBER 014
Detector : 67616
Background Analysis Date/Time : 30-AUG-2009 16:15:12
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2990.575 3298.988 3.000000 0.7200001 57.73503 95.00000
NP-237 4436.470 4903.458 8.000000 1.920000 35.35534 95.00000
CM-244 5530.496 5885.133 26.00000 6.240001 19.61161 95.00000

Instrument : CHAMBER 015
Detector : 61581
Background Analysis Date/Time : 30-AUG-2009 16:15:12
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2987.656 3297.520 3.000000 0.7200001 57.73503 95.00000
NP-237 4435.901 4901.612 9.000000 2.160001 33.33334 95.00000
CM-244 5535.255 5884.514 26.00000 6.240001 19.61161 95.00000

Instrument : CHAMBER 016
Detector : 78774
Background Analysis Date/Time : 30-AUG-2009 16:15:12
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2988.611 3297.891 1.000000 0.2400001 100.0000 95.00000
NP-237 4435.494 4901.479 2.000000 0.4800001 70.71068 95.00000
CM-244 5530.741 5886.030 3.000000 0.7200001 57.73503 95.00000
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Instrument : CHAMBER 017
Detector : 78791
Background Analysis Date/Time : 30-AUG-2009 16:15:12
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2989.315 3299.165 0.0000000E+00 0.0000000E+00 0.0000000E+00 95.00000
NP-237 4433.955 4905.994 7.000000 1.680000 37.79645 95.00000
CM-244 5531.756 5885.157 1.000000 0.2400001 100.0000 95.00000

Instrument : CHAMBER 018
Detector : 78782
Background Analysis Date/Time : 30-AUG-2009 16:15:12
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2989.045 3297.645 5.000000 1.200000 4472136 95.00000
NP-237 4435.824 4903.103 6.000000 1.440000 40.82483 95.00000
CM-244 5530.534 5885.395 5.000000 1.200000 44.72136 95.00000

Instrument : CHAMBER 019
Detector : 78786
Background Analysis Date/Time : 30-AUG-2009 16:15:13
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2992.371 3300.084 2.000000 0.4800001 70.71068 95.00000
NP-237 4432.711 4901.697 6.000000 1.440000 40.82483 95.00000
CM-244 5534.730 5883.386 3.000000 0.7200001 57.73503 95.00000

Instrument : CHAMBER 020
Detector : 78787
Background Analysis Date/Time : 30-AUG-2009 16:15:13
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2990.745 3300.511 3.000000 0.7200001 57.73503 95.00000
NP-237 4436.191 4903.850 11.00000 2.640001 30.15113 95.00000
CM-244 5531.198 5885.719 4.000000 0.9600002 50.00000 95.00000
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Instrument : CHAMBER 021
Detector : 67047
Background Analysis Date/Time : 30-AUG-2009 16:15:13
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2991.027 3300.488 2.000000 0.4800001 70.71068 95.00000
NP-237 4433.390 4904.438 6.000000 1.440000 40.82483 95.00000
CM-244 5534.035 5886.544 16.00000 3.840001 25.00000 95.00000

Instrument : CHAMBER 022
Detector : 72530
Background Analysis Date/Time : 30-AUG-2009 16:15:13
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2992.050 3301.029 39.00000 9.360003 16.01282 95.00000
NP-237 4437.549 4902.815 18.00000 4.320001 23.57022 95.00000
CM-244 5531.706 5883.854 12.00000 2.880001 28.86751 95.00000

Instrument : CHAMBER 023
Detector : 78264
Background Analysis Date/Time : 30-AUG-2009 16:15:13
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2991.319 3301.853 1.000000 0.2400001 100.0000 95.00000
NP-237 4434.632 4902.993 6.000000 1.440000 40.82483 95.00000
CM-244 5531.100 5885.960 8.000000 1.920000 35.35534 95.00000

Instrument : CHAMBER 024
Detector : 76542
Background Analysis Date/Time : 30-AUG-2009 16:15:13
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2988.280 3301.361 1.000000 0.2400001 100.0000 95.00000
NP-237 4434.951 4904.473 14.00000 3.360001 26.72612 95.00000
CM-244 5532.286 5883.922 5.000000 1.200000 44.72136 95.00000
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Instrument : CHAMBER 025
Detector : 45-149AA5
Background Analysis Date/Time : 30-AUG-2009 16:15:14
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2988.958 3301.287 0.0000000E+00 0.0000000E+00 0.0000000E+00 95.00000
NP-237 4436.686 4904.740 7.000000 1.680000 37.79645 95.00000
CM-244 5534.991 5882.562 76.00000 18.24000 11.47079 95.00000

Instrument : CHAMBER 026
Detector : 78204
Background Analysis Date/Time : 30-AUG-2009 16:15:14
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2988.735 3300.836 2.000000 0.4800001 70.71068 95.00000
NP-237 4435.801 4902.784 4.000000 0.9600002 50.00000 95.00000
CM-244 5530.708 5886.284 60.00000 14.40000 12.90994 95.00000

Instrument : CHAMBER 027
Detector : 42484
Background Analysis Date/Time : 30-AUG-2009 16:15:14
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2989.280 3298.316 9.000000 2.160000 33.33334 95.00000
NP-237 4433.196 4906.637 9.000000 2.160000 33.33334 95.00000
CM-244 5535.439 5885.723 61.00000 14.64000 12.80369 95.00000

Instrument : CHAMBER 028
Detector : 78792
Background Analysis Date/Time : 30-AUG-2009 16:15:14
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2989.441 3297.640 2.000000 0.4800001 70.71068 95.00000
NP-237 4435.847 4903.788 13.00000 3.120001 27.73501 95.00000
CM-244 5532.676 5883.223 65.00000 15.60000 12.40347 95.00000
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Instrument : CHAMBER 029
Detector : 33454
Background Analysis Date/Time : 30-AUG-2009 16:15:14
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2987.567 3301.667 2.000000 0.4800001 70.71068 95.00000
NP-237 4432.493 4902.470 13.00000 3.120001 27.73501 95.00000
CM-244 5535.032 5883.746 87.00000 20.88000 10.72113 95.00000

Instrument : CHAMBER 030
Detector : 33447
Background Analysis Date/Time : 30-AUG-2009 16:15:14
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2991.332 3299.665 1.000000 0.2400000 100.0000 95.00000
NP-237 4436.037 4902.215 13.00000 3.120001 27.73501 95.00000
CM-244 5533.195 5886.933 97.00000 23.28000 10.15346 95.00000

Instrument : CHAMBER 031
Detector : 67042
Background Analysis Date/Time : 30-AUG-2009 16:15:14
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2988.980 3300.809 8.000000 1.919999 35.35534 95.00000
NP-237 4433.475 4904.204 10.00000 2.399998 31.62278 95.00000
CM-244 5535.021 5883.627 87.00000 20.87999 10.72113 95.00000

Instrument : CHAMBER 032
Detector : 67041
Background Analysis Date/Time : 30-AUG-2009 16:15:14
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2991.500 3301.085 2.000000 0.4799997 70.71068 95.00000
NP-237 4436.228 4903.321 14.00000 3.359998 26.72612 95.00000
CM-244 5533.353 5886.388 25.00000 5.999996 20.00000 95.00000
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Instrument : CHAMBER 033
Detector : 78785
Background Analysis Date/Time : 30-AUG-2009 16:15:14
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2991.232 3299.661 3.000000 0.7199996 57.73503 95.00000
NP-237 4437.092 4904.010 7.000000 1.679999 37.79645 95.00000
CM-244 5530.913 5885.453 49.00000 11.75999 14.28572 95.00000

Instrument : CHAMBER 034
Detector : 61586
Background Analysis Date/Time : 30-AUG-2009 16:15:14
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2987.956 3301.026 2.000000 0.4799997 70.71068 95.00000
NP-237 4436.568 4903.521 30.00000 7.199996 18.25742 95.00000
CM-244 5534.967 5885.181 31.00000 7.439995 17.96053 95.00000

Instrument : CHAMBER 035
Detector : 78202
Background Analysis Date/Time : 30-AUG-2009 16:15:14
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2991.620 3300.593 2.000000 0.4799997 70.71068 95.00000
NP-237 4435.499 4903.774 16.00000 3.839998 25.00000 95.00000
CM-244 5532.763 5883.199 70.00000 16.79999 11.95229 95.00000

Instrument : CHAMBER 036
Detector : 78203
Background Analysis Date/Time : 30-AUG-2009 16:15:14
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2991.620 3298.917 2.000000 0.4799997 70.71068 95.00000
NP-237 4433.050 4904.263 7.000000 1.679999 37.79645 95.00000
CM-244 5535.616 5884.466 51.00000 12.23999 14.00280 95.00000
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Instrument : CHAMBER 037
Detector : 45-149BB5
Background Analysis Date/Time : 30-AUG-2009 16:15:15
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2988.836 3299.917 5.000000 1.199999 4472136 95.00000
NP-237 4435.582 4906.557 19.00000 4.559997 22.94157 95.00000
CM-244 5534.307 5882.810 72.00000 17.27999 11.78511 95.00000

Instrument : CHAMBER 038
Detector : 72532
Background Analysis Date/Time : 30-AUG-2009 16:15:15
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2991.576 3299.256 2.000000 0.4799997 70.71068 95.00000
NP-237 4433.771 4904.686 10.00000 2.399998 31.62278 95.00000
CM-244 5535.244 5883.467 79.00000 18.95999 11.25088 95.00000

Instrument : CHAMBER 039
Detector : 45-149BB2
Background Analysis Date/Time : 30-AUG-2009 16:15:15
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2991.453 3301.599 1.000000 0.2399998 100.0000 95.00000
NP-237 4432.722 4905.688 12.00000 2.879998 28.86751 95.00000
CM-244 5532.346 5883.894 84.00000 20.15999 10.91089 95.00000

Instrument : CHAMBER 040
Detector : 78773
Background Analysis Date/Time : 30-AUG-2009 16:15:15
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2991.070 3301.002 6.000000 1.439999 40.82483 95.00000
NP-237 4437.116 4905.104 4.000000 0.9599993 50.00000 95.00000
CM-244 5532.249 5884.180 66.00000 15.83999 12.30915 95.00000
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Cal. Isotopes
GD-148
NP-237
CM-244

Cal. Isotopes
GD-148
NP-237
CM-244

Cal. Isotopes
GD-148
NP-237
CM-244

Cal. Isotopes
GD-148
NP-237
CM-244

Instrument CHAMBER 041
Detector : 78205
Background Analysis Date/Time 30-AUG-2009 16:15:15
Background Count Time 60000.00
Counts Counts
Start Energy End Energy in 1000 min during Cal % Error
2991.305 3298.942 0.0000000E+00 0.0000000E+00 0.0000000E+00
4436.425 4904.659 10.00000 2.399998 31.62278
5534.452 5885.748 82.00000 19.67999 11.04315
Instrument CHAMBER 042
Detector : 78793
Background Analysis Date/Time 30-AUG-2009 16:15:15
Background Count Time 60000.00
Counts Counts
Start Energy End Energy in 1000 min during Cal % Error
2988.887 3299.366 0.0000000E+00 0.0000000E+00 0.0000000E+00
4437.123 4905.630 11.00000 2.639998 30.15113
5533.333 5885.512 81.00000 19.43999 11.11111
Instrument CHAMBER 043
Detector : 76543
Background Analysis Date/Time 30-AUG-2009 16:15:16
Background Count Time 60000.00
Counts Counts
Start Energy End Energy in 1000 min during Cal % Error
2990.321 3301.623 1.000000 0.2400000 100.0000
4433.027 4903.519 5.000000 1.200000 44.72136
5534.268 5882.956 61.00000 14.64000 12.80369
Instrument CHAMBER 044
Detector : 79459
Background Analysis Date/Time 30-AUG-2009 16:15:16
Background Count Time 60000.00
Counts Counts
Start Energy End Energy in 1000 min during Cal % Error
2989.930 3302.506 5.000000 1.200000 44.72136
4437.594 4903.934 14.00000 3.360001 26.72612
5530.392 5884.844 80.00000 19.20000 11.18034
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Confidence
95.00000
95.00000
95.00000

Confidence
95.00000
95.00000
95.00000

Confidence
95.00000
95.00000
95.00000

Confidence
95.00000
95.00000
95.00000



Instrument : CHAMBER 045
Detector : 78783
Background Analysis Date/Time : 30-AUG-2009 16:15:16
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2989.243 3301.709 2.000000 0.4800001 70.71068 95.00000
NP-237 4436.057 4901.945 5.000000 1.200000 4472136 95.00000
CM-244 5533.013 5887.031 74.00000 17.76000 11.62476 95.00000

Instrument : CHAMBER 046
Detector : 76544
Background Analysis Date/Time : 30-AUG-2009 16:15:16
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2992.377 3301.861 2.000000 0.4800001 70.71068 95.00000
NP-237 4437.291 4905.414 7.000000 1.680000 37.79645 95.00000
CM-244 5533.098 5885.505 74.00000 17.76000 11.62476 95.00000

Instrument : CHAMBER 047
Detector : 46-089B1
Background Analysis Date/Time : 30-AUG-2009 16:15:16
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2992.396 3301.175 5.000000 1.200000 4472136 95.00000
NP-237 4434.358 4901.480 17.00000 4.080001 24.25356 95.00000
CM-244 5533.889 5883.104 83.00000 19.92000 10.97643 95.00000

Instrument : CHAMBER 048
Detector : 42483
Background Analysis Date/Time : 30-AUG-2009 16:15:16
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes  Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2992.395 3299.708 1.000000 0.2400000 100.0000 95.00000
NP-237 4436.890 4906.295 16.00000 3.840001 25.00000 95.00000
CM-244 5534.380 5886.375 85.00000 20.40000 10.84652 95.00000
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Subsection 3:

Instrument
Detector :

Standard ID

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 208.6698 28-FEB-2010 2989.095 3301.491
NP-237 171.0024 28-FEB-2010 4436.328  4901.460
CM-244 158.1060 28-FEB-2010 5531.570 5886.270
Instrument :
Detector :
Standard ID :
Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency :
Average Efficiency Error :
Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 200.1144 28-FEB-2010 2992.085 3299.620
NP-237 200.4990 28-FEB-2010 4434.644  4904.846
CM-244 196.5558 28-FEB-2010 5534.154  5882.659
Instrument
Detector :
Standard ID :
Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency :
Average Efficiency Error :
Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 202.9740 28-FEB-2010 2991.938 3299.717
NP-237 203.2080 28-FEB-2010 4432.844  4902.827
CM-244 197.2236 28-FEB-2010 5531.440 5887.803
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Efficiency Calibration

CHAMBER 001

78788

AESS-001
20-FEB-2008 09:54:53
4-SEP-2009 07:36:39

240.0000

4-SEP-2009 12:35:32

0.3122659

8.6114258E-03

95.00000

Counts EFF. EFF Err
15006.00 0.3039177 1.3064248E-02
12916.00 0.3146430 1.5974019E-02
11555.00 0.3229480 1.6424600E-02
CHAMBER 002

78266

AESS-002

19-FEB-2008 11:05:22
4-SEP-2009 07:36:39

240.0000

4-SEP-2009 12:35:41

0.3090980

8.5114390E-03

95.00000

Counts EFF. EFF Err
14650.00 0.3094049 1.3305944E-02
15015.00 0.3119993 1.5806440E-02
13603.00 0.3058844 1.5517467E-02

CHAMBER 003

67617

AESS-003
15-FEB-2008 13:12:27
4-SEP-2009 07:36:39

240.0000

4-SEP-2009 12:35:49

0.3361934

9.2456024E-03

95.00000

Counts EFF. EFF Err
15919.00 0.3314925 1.4234867E-02
16799.00 0.3444051 1.7424129E-02
14947.00 0.3350840 1.6976947E-02

Resolution
58.79536
71.14886
57.32594

Resolution
45.54427
68.48380
51.44160

Resolution
68.71011
74.30300
62.51212



Instrument

Detector :

Standard ID

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 206.1222 28-FEB-2010 2992.026 3298.308
NP-237 204.2586 28-FEB-2010 4435.760  4905.548
CM-244 198.8100 28-FEB-2010 5534.947 5883.809
Instrument :
Detector :
Standard ID :
Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency :
Average Efficiency Error :
Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 210.7452 28-FEB-2010 2989.654  3300.689
NP-237 209.5938 28-FEB-2010 4436.859  4901.997
CM-244 202.7478 28-FEB-2010 5533.435 5885.045
Instrument :
Detector :
Standard ID :
Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency :
Average Efficiency Error :
Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 203.6952 28-FEB-2010 2987.771 3301.528
NP-237 204.7038 28-FEB-2010 4433.310  4904.612
CM-244 195.0060 28-FEB-2010 5535.175 5883.158
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CHAMBER 004

64279

AESS-004
14-FEB-2008 09:35:18
4-SEP-2009 07:36:39

240.0000

4-SEP-2009 12:35:56

0.3331009

9.1593768E-03

95.00000

Counts EFF. EFF Err
16101.00 0.3301861 1.4176016E-02
16353.00 0.3335505 1.6880305E-02
15145.00 0.3368652 1.7064264E-02
CHAMBER 005

67612

AESS-005

14-FEB-2008 09:35:18
4-SEP-2009 07:36:39

240.0000

4-SEP-2009 12:36:04

0.2950116

8.1236903E-03

95.00000

Counts EFF. EFF Err
14685.00 0.2945226 1.2665418E-02
14804.00 0.2942757 1.4911278E-02
13592.00 0.2964495 1.5039029E-02
CHAMBER 006

67613

AESS-006

14-FEB-2008 09:35:18
4-SEP-2009 07:36:39

240.0000

4-SEP-2009 12:36:12

0.3072436

8.4615378E-03

95.00000

Counts EFF. EFF Err
14462.00 0.3000935 1.2908642E-02

15292.00
13852.00

0.3112141 1.5762975E-02
0.3140766 1.5929047E-02

Resolution
53.22534
62.94835
54.23564

Resolution
52.17361
59.02256
52.51872

Resolution
53.74769
64.28081
53.04362



Instrument
Detector :

Standard ID

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 206.7342 28-FEB-2010 2991.315 3300.370
NP-237 205.0260 28-FEB-2010 4436.975  4905.147
CM-244 199.6806 28-FEB-2010 5533.959 5885.477
Instrument :
Detector :
Standard ID :
Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency :
Average Efficiency Error :
Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 206.0418 28-FEB-2010 2989.794  3298.426
NP-237 209.2716 28-FEB-2010 4437.020  4904.595
CM-244 199.6488 28-FEB-2010 5532.536 5882.336
Instrument :
Detector :
Standard ID :
Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency :
Average Efficiency Error :
Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 203.3736 28-FEB-2010  2990.892 3299.892
NP-237 204.0192 28-FEB-2010 4433.436  4905.789
CM-244 197.2128 28-FEB-2010 5532.687 5887.081

206

CHAMBER 007

67607

AESS-007
14-FEB-2008 13:39:25
4-SEP-2009 07:36:40

239.9998

4-SEP-2009 12:36:20

0.2367712

6.6109751E-03

95.00000

Counts EFF. EFF Err
13798.00 0.2821096 1.2145956E-02
11957.00 0.2429639 1.2349783E-02
9051.000 0.2003213 1.0235304E-02
CHAMBER 008

78788

AESS-008

14-FEB-2008 13:39:25
4-SEP-2009 07:36:40

239.9998

4-SEP-2009 12:36:40

0.3205987

8.8198772E-03

95.00000

Counts EFF. EFF Err
15461.00 0.3171742 1.3626882E-02
16084.00 0.3202048 1.6208146E-02
14721.00 0.3260421 1.6522150E-02
CHAMBER 009

72528

AESS-009

19-FEB-2008 11:05:22
4-SEP-2009 07:36:40

239.9998

4-SEP-2009 12:36:51

0.3402912

9.3554687E-03

95.00000

Counts EFF. EFF Err
16250.00 0.3376825 1.4495632E-02

16617.00
15400.00

0.3393191 1.7169004E-02
0.3450909 1.7477276E-02

Resolution
48.72938
65.83331
52.23785

Resolution
47.98743
61.69046
43.41613

Resolution
49.34795
62.72510
53.13368



Instrument
Detector :

Standard ID

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 202.0008 28-FEB-2010 2988.087 3300.334
NP-237 202.9926 28-FEB-2010 4436.842  4905.812
CM-244 196.2330 28-FEB-2010 5533.178 5884.706
Instrument :
Detector :
Standard ID :
Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency :
Average Efficiency Error :
Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 212.8284 28-FEB-2010 2990.718 3301.411
NP-237 214.4868 28-FEB-2010 4435.900  4905.463
CM-244 208.4184 28-FEB-2010 5535.617 5886.431
Instrument
Detector :
Standard ID :
Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency :
Average Efficiency Error :
Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 206.2200 28-FEB-2010 2989.283 3301.924
NP-237 205.8930 28-FEB-2010 4434.309  4903.502
CM-244 203.1954 28-FEB-2010 5531.028 5882.575

207

CHAMBER 010

72529

AESS-010
14-FEB-2008 13:39:25
4-SEP-2009 07:36:40

239.9998

4-SEP-2009 12:37:00

0.3139585

8.6422609E-03

95.00000

Counts EFF. EFF Err
14912.00 0.3120262 1.3414358E-02
15310.00 0.3142270 1.5915314E-02
14044.00 0.3164504 1.6046330E-02
CHAMBER 011

72531

AESS-011

14-FEB-2008 13:39:25
4-SEP-2009 07:36:40

239.9998

4-SEP-2009 12:37:27

0.2979373

8.2009137E-03

95.00000

Counts EFF. EFF Err
14912.00 0.2961519 1.2731905E-02
15442.00 0.2999101 1.5188582E-02
14071.00 0.2985013 1.5135813E-02
CHAMBER 012

67594

AESS-012

14-FEB-2008 13:39:25
4-SEP-2009 07:36:40

239.9998

4-SEP-2009 12:37:37

0.2994823

8.2469489E-03

95.00000

Counts EFF. EFF Err
14660.00 0.3004818 1.2922071E-02

14933.00
13584.00

0.3021517 1.5308659E-02
0.2955756 1.4994888E-02

Resolution
49.22013
60.15851
53.33372

Resolution
50.71152
60.36610
50.96436

Resolution
52.00318
64.10130
57.14846



Instrument

Detector :

Standard ID

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 203.6544 28-FEB-2010 2992.309 3297.583
NP-237 210.2526 28-FEB-2010 4432.512  4904.184
CM-244 201.9108 28-FEB-2010 5533.734  5883.657
Instrument
Detector :
Standard ID :
Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency :
Average Efficiency Error :
Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 2147088 28-FEB-2010 2990.575 3298.988
NP-237 211.7160 28-FEB-2010 4436.470  4903.458
CM-244 207.3882 28-FEB-2010 5530.496 5885.133
Instrument
Detector :
Standard ID :
Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency :
Average Efficiency Error :
Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 204.0270 28-FEB-2010 2987.656 3297.520
NP-237 200.6460 28-FEB-2010 4435.901  4901.612
CM-244 195.9270 28-FEB-2010 5535.255 5884.514

208

CHAMBER 013

78790

AESS-013
14-FEB-2008 17:45:04
4-SEP-2009 07:36:41

240.0000

4-SEP-2009 12:37:47

0.3441789

9.4585977E-03

95.00000

Counts EFF. EFF Err
16707.00 0.3467621 1.4878578E-02
17205.00 0.3409068 1.7242415E-02
15707.00 0.3439779 1.7416557E-02

CHAMBER 014

67616

AESS-014
19-FEB-2008 11:05:22
4-SEP-2009 07:36:41

240.0000

4-SEP-2009 12:37:57

0.3126531

8.6011579E-03

95.00000

Counts EFF. EFF Err
15569.00 0.3064544 1.3164708E-02
16179.00 0.3183725 1.6114254E-02
14842.00 0.3161798 1.6020818E-02

CHAMBER 015

61581

AESS-015
14-FEB-2008 17:45:04
4-SEP-2009 07:36:41

240.0000

4-SEP-2009 12:38:32

0.3250474

8.9431657E-03

95.00000

Counts EFF. EFF Err
15498.00 0.3210663 1.3793531E-02

15878.00
14460.00

0.3296820 1.6690506E-02
0.3262195 1.6535265E-02

Resolution
47.93691
63.48001
53.05471

Resolution
48.59332
68.41453
54.78078

Resolution
58.50532
70.32646
60.28641



Instrument

Detector :

Standard ID

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 204.0534 28-FEB-2010 2988.611 3297.891
NP-237 199.3962 28-FEB-2010 4435.494  4901.479
CM-244 198.6402 28-FEB-2010 5530.741 5886.030
Instrument
Detector :
Standard ID :
Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency :
Average Efficiency Error :
Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 210.0798 28-FEB-2010 2989.315 3299.165
NP-237 208.5846 28-FEB-2010 4433.955  4905.994
CM-244 205.5828 28-FEB-2010 5531.756 5885.157
Instrument
Detector :
Standard ID :
Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency :
Average Efficiency Error :
Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 202.1856 28-FEB-2010 2989.045 3297.645
NP-237 208.8990 28-FEB-2010 4435.824  4903.103
CM-244 198.1458 28-FEB-2010 5530.534  5885.395

209

CHAMBER 016

78774

AESS-016
14-FEB-2008 17:45:04
4-SEP-2009 07:36:41

240.0000

4-SEP-2009 12:39:14

0.3337179

9.1785332E-03

95.00000

Counts EFF. EFF Err
15952.00 0.3304393 1.4189126E-02
16393.00 0.3425452 1.7334972E-02
14827.00 0.3300566 1.6723992E-02

CHAMBER 017

78791

AESS-017
14-FEB-2008 17:45:04
4-SEP-2009 07:36:41

240.0000

4-SEP-2009 12:39:56

0.2932511

8.0763726E-03

95.00000

Counts EFF. EFF Err
14535.00 0.2924541 1.2578820E-02
14930.00 0.2982117 1.5109048E-02
13466.00 0.2896459 1.4695838E-02

CHAMBER 018

78782

AESS-018
14-FEB-2008 17:45:04
4-SEP-2009 07:36:41

240.0000

4-SEP-2009 12:40:11

0.3229291

8.8838805E-03

95.00000

Counts EFF. EFF Err
15448.00 0.3229351 1.3874616E-02

16130.00
14527.00

0.3216979 1.6283154E-02
0.3241743 1.6430404E-02

Resolution
48.70612
61.52191
56.19504

Resolution
44.96824
56.65096
49.42458

Resolution
44.39913
64.50001
51.39432



Instrument
Detector :

Standard ID

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 204.6468 28-FEB-2010 2992.371 3300.084
NP-237 202.9140 28-FEB-2010 4432.711  4901.697
CM-244 199.3140 28-FEB-2010 5534.730 5883.386
Instrument :
Detector :
Standard ID :
Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency :
Average Efficiency Error :
Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 205.5870 28-FEB-2010 2990.745 3300.511
NP-237 203.4984 28-FEB-2010 4436.191  4903.850
CM-244 197.1096 28-FEB-2010 5531.198 5885.719
Instrument :
Detector :
Standard ID :
Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency :
Average Efficiency Error :
Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 208.3608 28-FEB-2010 2991.027 3300.488
NP-237 210.1548 28-FEB-2010 4433.390  4904.438
CM-244 200.7390 28-FEB-2010 5534.035 5886.544

210

CHAMBER 019

78786

AESS-019
19-FEB-2008 11:05:22
4-SEP-2009 07:36:42

240.0000

4-SEP-2009 12:40:24

0.2905655

8.0145085E-03

95.00000

Counts EFF. EFF Err
13452.00 0.2778059 1.1966659E-02
14988.00 0.3077365 1.5590836E-02
13290.00 0.2946945 1.4954864E-02
CHAMBER 020

78787

AESS-020

14-FEB-2008 21:55:55
4-SEP-2009 07:36:42

240.0000

4-SEP-2009 12:40:33

0.3434685

9.4453506E-03

95.00000

Counts EFF. EFF Err
16134.00 0.3317050 1.4240759E-02
17194.00 0.3519965 1.7803436E-02
15755.00 0.3534269 1.7894309E-02
CHAMBER 021

67047

AESS-021

19-FEB-2008 15:31:52
4-SEP-2009 07:36:42

240.0000

4-SEP-2009 12:40:41

0.3053718

8.4061036E-03

95.00000

Counts EFF. EFF Err
14910.00 0.3024271 1.3001683E-02

15336.00
14134.00

0.3040332 1.5398674E-02
0.3111110 1.5774274E-02

Resolution
44.41962
62.76942
50.33946

Resolution
49.47922
60.99994
50.27258

Resolution
54.25101
66.84158
53.45971



Instrument

Detector :

Standard ID

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 209.6724 28-FEB-2010 2992.050 3301.029
NP-237 206.8830 28-FEB-2010 4437.549  4902.815
CM-244 203.0208 28-FEB-2010 5531.706 5883.854
Instrument :
Detector :
Standard ID :
Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency :
Average Efficiency Error :
Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 207.4764 28-FEB-2010 2991.319 3301.853
NP-237 207.4998 28-FEB-2010 4434.632  4902.993
CM-244 199.8804 28-FEB-2010 5531.100 5885.960
Instrument :
Detector :
Standard ID :
Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency :
Average Efficiency Error :
Confidence
Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 203.5218 28-FEB-2010 2988.280 3301.361
NP-237 205.6662 28-FEB-2010 4434.951  4904.473
CM-244 198.3060 28-FEB-2010 5532.286 5883.922

211

CHAMBER 022

72530

AESS-022
14-FEB-2008 21:55:55
4-SEP-2009 07:36:42

240.0000

4-SEP-2009 12:40:50

0.3167550

8.7174345E-03

95.00000

Counts EFF. EFF Err
15236.00 0.3069546 1.3191545E-02
16171.00 0.3256005 1.6480263E-02
14838.00 0.3231215 1.6372502E-02
CHAMBER 023

78264

AESS-023

14-FEB-2008 21:55:55
4-SEP-2009 07:36:42

240.0000

4-SEP-2009 12:40:59

0.3319828

9.1288136E-03

95.00000

Counts EFF. EFF Err
16017.00 0.3263104 1.4010864E-02
16663.00 0.3345701 1.6928136E-02
15271.00 0.3377988 1.7109787E-02
CHAMBER 024

76542

AESS-024

14-FEB-2008 21:55:55
4-SEP-2009 07:36:42

240.0000

4-SEP-2009 12:41:10

0.3282878

9.0300748E-03

95.00000

Counts EFF. EFF Err
15578.00 0.3235334 1.3898253E-02

16364.00
14893.00

0.3314564 1.6774241E-02
0.3320678 1.6824935E-02

Resolution
48.80446
64.55595
53.46963

Resolution
47.06707
62.52299
47.13729

Resolution
49.01440
73.72572
56.15541



Cal. Istps
GD-148
NP-237
CM-244

Cal. Istps
GD-148
NP-237
CM-244

Cal. Istps
GD-148
NP-237
CM-244

Instrument

Detector :

Standard ID

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy

195.5670 28-FEB-2010 2988.958 3301.287
167.9916 28-FEB-2010 4436.686 4904.740
157.2432 28-FEB-2010 5534.991 5882.562
Instrument

Detector :

Standard ID :

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy
199.5072 28-FEB-2010 2988.735 3300.836
168.0294 28-FEB-2010 4435.801 4902.784
160.5822 28-FEB-2010 5530.708 5886.284

Instrument
Detector
Standard ID :

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy
193.4238 28-FEB-2010 2989.280 3298.316
161.6154 28-FEB-2010 4433.196  4906.637
148.1754 28-FEB-2010 5535.439 5885.723

212

CHAMBER 025
45-149AA5
AESS-025
15-FEB-2008 09:06:52
5-SEP-2009 09:03:08
240.0000
5-SEP-2009 13:36:12
0.3276502
9.0310313E-03
95.00000

EFF. EFF Err
0.3290954 1.4142862E-02
0.3286704 1.6679743E-02
0.3246800 1.6513394E-02

Counts
15226.00
13253.00
11563.00

CHAMBER 026

78204

AESS-026

15-FEB-2008 09:06:52
5-SEP-2009 09:03:08
240.0000
5-SEP-2009 13:36:22
0.3213052
9.4170934E-03
95.00000

EFF. EFF Err
0.3196830 1.6195688E-02
0.3282672 1.6659509E-02
0.3164098 1.6093958E-02

Counts
15089.00
13239.00
11504.00

CHAMBER 027

42484

AESS-027
15-FEB-2008 09:06:52
5-SEP-2009 09:03:08

240.0000

5-SEP-2009 13:36:31

0.3385510

9.9218553E-03

95.00000

Counts EFF. EFF Err
15261.00 0.3334595 1.6891224E-02
13292.00 0.3426305 1.7387481E-02
11402.00 0.3398517 1.7288936E-02

Resolution
57.79382
71.75627
67.10056

Resolution
50.04417
56.07543
50.89248

Resolution
44.29322
57.33553
52.16496



Cal. Istps
GD-148
NP-237
CM-244

Cal. Istps
GD-148
NP-237
CM-244

Cal. Istps
GD-148
NP-237
CM-244

Instrument

Detector :

Standard ID

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy
199.6542 28-FEB-2010 2989.441 3297.640
168.1992 28-FEB-2010 4435.847 4903.788
156.7614 28-FEB-2010 5532.676 5883.223
Instrument

Detector :

Standard ID :

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy
201.5742 28-FEB-2010 2987.567 3301.667
169.7700 28-FEB-2010 4432.493 4902.470
154.8234 28-FEB-2010 5535.032 5883.746
Instrument

Detector :

Standard ID :

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy
198.9792 28-FEB-2010 2991.332 3299.665
166.3758 28-FEB-2010 4436.037  4902.215
157.1856 28-FEB-2010 5533.195 5886.933

213

CHAMBER 028

78792

AESS-028

15-FEB-2008 09:06:52
5-SEP-2009 09:03:08
240.0000
5-SEP-2009 13:36:41
0.3044925
8.9324238E-03
95.00000

EFF. EFF Err
0.2992923 1.5175839E-02
0.3093279 1.5712239E-02
0.3052154 1.5540821E-02

Counts
14137.00
12490.00
10835.00

CHAMBER 029

33454

AESS-029
15-FEB-2008 09:06:52
5-SEP-2009 09:03:08

240.0000

5-SEP-2009 13:36:49

0.3151154

9.2400359E-03

95.00000

Counts EFF. EFF Err
14598.00 0.3061087 1.5514722E-02
13008.00 0.3191791 1.6202597E-02
11258.00 0.3209674 1.6332163E-02

CHAMBER 030

33447

AESS-030

15-FEB-2008 09:06:52
5-SEP-2009 09:03:08
240.0000
5-SEP-2009 13:36:58
0.3203139
9.3901874E-03
95.00000

EFF. EFF Err
0.3133562 1.5879847E-02
0.3261414 1.6555686E-02
0.3220125 1.6380262E-02

Counts
14751.00
13026.00
11469.00

Resolution
43.30858
58.21876
45.24567

Resolution
59.98596
64.76778
52.83419

Resolution
54.85928
71.82014
58.73045



Cal. Istps
GD-148
NP-237
CM-244

Cal. Istps
GD-148
NP-237
CM-244

Cal. Istps
GD-148
NP-237
CM-244

Instrument

Detector :

Standard ID

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy
193.6650 28-FEB-2010 2988.980 3300.809
162.9186 28-FEB-2010 4433.475 4904.204
153.1968 28-FEB-2010 5535.021 5883.627
Instrument

Detector :

Standard ID :

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy
195.2364 28-FEB-2010 2991.500 3301.085
165.9822 28-FEB-2010 4436.228 4903.321
153.7938 28-FEB-2010 5533.353 5886.388

Instrument
Detector :
Standard ID :

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy
192.4158 28-FEB-2010 2991.232 3299.661
161.7816 28-FEB-2010 4437.092  4904.010
147.2670 28-FEB-2010 5530.913 5885.453

214

CHAMBER 031

67042

AESS-031

18-FEB-2008 11:28:15
5-SEP-2009 09:03:09
239.9998
5-SEP-2009 13:37:09
0.3353133
9.2432722E-03
95.00000

EFF. EFF Err
0.3284457 1.4117910E-02
0.3420834 1.7358093E-02
0.3388719 1.7230390E-02

Counts
15051.00
13378.00
11764.00

CHAMBER 032

67041

AESS-032
18-FEB-2008 11:28:15
5-SEP-2009 09:03:09

239.9998

5-SEP-2009 13:37:21

0.2159665

6.2416224E-03

95.00000

Counts EFF. EFF Err
12930.00 0.2799107 1.2067080E-02
11857.00 0.2975635 1.5127208E-02
5601.000 0.1608285 8.3242906E-03

CHAMBER 033

78785

AESS-033

18-FEB-2008 11:28:15
5-SEP-2009 09:03:09
239.9998
5-SEP-2009 13:37:30
0.3134830
8.6526405E-03
95.00000

EFF. EFF Err
0.3112248 1.3392622E-02
0.3131624 1.5913626E-02
0.3170980 1.6152723E-02

Counts
14169.00
12161.00
10575.00

Resolution
62.13078
78.83074
60.52183

Resolution
108.5704
150.4912

0.0000000E+00

Resolution
46.76679
60.14054
52.75375



Cal. Istps
GD-148
NP-237
CM-244

Cal. Istps
GD-148
NP-237
CM-244

Cal. Istps
GD-148
NP-237
CM-244

Instrument

Detector :

Standard ID

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy

200.5488 28-FEB-2010 2987.956 3301.026
167.2962 28-FEB-2010 4436.568 4903.521
154.4388 28-FEB-2010 5534.967 5885.181
Instrument

Detector :

Standard ID :

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy
198.6666 28-FEB-2010 2991.620 3300.593
168.2934 28-FEB-2010 4435.499 4903.774
158.8128 28-FEB-2010 5532.763 5883.199

Instrument
Detector :
Standard ID :

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy
201.3204 28-FEB-2010 2991.620 3298.917
167.4312 28-FEB-2010 4433.050 4904.263
156.4188 28-FEB-2010 5535.616 5884.466
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CHAMBER 034

61586

AESS-034

18-FEB-2008 11:28:15
5-SEP-2009 09:03:09
239.9998
5-SEP-2009 13:37:40
5.4748973E-05
8.9538866E-05

95.00000
Counts EFF. EFF Err
9319.000 0.1963924 8.5345702E-03

7134.000 0.1774998 9.1209533E-03
8.000000 1.6030130E-9548113E-05

CHAMBER 035

78202

AESS-035

18-FEB-2008 11:28:15
5-SEP-2009 09:03:09
239.9998
5-SEP-2009 13:37:51
0.3050995
8.4187118E-03
95.00000

EFF. EFF Err
0.3014163 1.2970550E-02
0.3097561 1.5733534E-02
0.3058464 1.5568729E-02

Counts
14168.00
12515.00
11004.00

CHAMBER 036

78203

AESS-036

18-FEB-2008 11:28:15
5-SEP-2009 09:03:09
239.9998
5-SEP-2009 13:38:00
0.3236991
8.9239618E-03
95.00000

EFF. EFF Err
0.3166323 1.3609574E-02
0.3304925 1.6771674E-02
0.3275855 1.6659884E-02

Counts
15082.00
13282.00
11603.00

Resolution

80.18852
0.0000000E+00

5.306273

Resolution
45.14441
52.82528
51.98632

Resolution
51.84582
66.46858
53.86180



Cal. Istps
GD-148
NP-237
CM-244

Cal. Istps
GD-148
NP-237
CM-244

Cal. Istps
GD-148
NP-237
CM-244

Instrument
Detector :

Standard ID

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy
197.7372 28-FEB-2010 2988.836 3299.917
167.1294 28-FEB-2010 4435.582 4906.557
154.7664 28-FEB-2010 5534.307 5882.810
Instrument

Detector :

Standard ID :

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy
200.1408 28-FEB-2010 2991.576 3299.256
170.0886 28-FEB-2010 4433.771 4904.686
157.7460 28-FEB-2010 5535.244 5883.467
Instrument

Detector :

Standard ID :

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy
192.2418 28-FEB-2010 2991.453 3301.599
159.1506 28-FEB-2010 4432.722  4905.688
151.7142 28-FEB-2010 5532.346 5883.894
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CHAMBER 037
45-149BB5
AESS-037
18-FEB-2008 15:31:47
5-SEP-2009 09:03:11
239.9998
5-SEP-2009 13:38:11
0.3527313
9.7141266E-03
95.00000

EFF. EFF Err
0.3425954 1.4709930E-02
0.3614331 1.8319361E-02
0.3597120 1.8269511E-02

Counts
16029.00
14502.00
12611.00

CHAMBER 038

72532

AESS-038

18-FEB-2008 15:31:47
5-SEP-2009 09:03:11
239.9998
5-SEP-2009 13:38:20
0.3374661
9.2953844E-03
95.00000

EFF. EFF Err
0.3332799 1.4313720E-02
0.3404015 1.7263360E-02
0.3406372 1.7310385E-02

Counts
15782.00
13898.00
12174.00

CHAMBER 039
45-149BB2

AESS-039
18-FEB-2008 15:31:47
5-SEP-2009 09:03:11

239.9998

5-SEP-2009 13:38:28

0.3630306

9.9983541E-03

95.00000

Counts EFF. EFF Err
16042.00 0.3526957 1.5143363E-02
14315.00 0.3747012 1.8995127E-02
12631.00 0.3674615 1.8662771E-02

Resolution
69.97938
87.55756
71.60854

Resolution
52.53116
67.00319
53.71938

Resolution
60.09052
78.06614
63.39179



Cal. Istps
GD-148
NP-237
CM-244

Cal. Istps
GD-148
NP-237
CM-244

Cal. Istps
GD-148
NP-237
CM-244

Instrument

Detector :

Standard ID

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy
194.4828 28-FEB-2010 2991.070 3301.002
166.8174 28-FEB-2010 4437.116 4905.104
155.0100 28-FEB-2010 5532.249 5884.180
Instrument

Detector :

Standard ID :

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy
203.9034 28-FEB-2010 2991.305 3298.942
171.2268 28-FEB-2010 4436.425 4904.659
159.5796 28-FEB-2010 5534.452 5885.748
Instrument

Detector :

Standard ID :

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy
188.7090 28-FEB-2010 2988.887 3299.366
159.6558 28-FEB-2010 4437.123  4905.630
150.5208 28-FEB-2010 5533.333 5885.512
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CHAMBER 040

78773

AESS-040

18-FEB-2008 15:31:47
5-SEP-2009 09:03:11
239.9998
5-SEP-2009 13:38:36
0.3207370
8.8450955E-03
95.00000

EFF. EFF Err
0.3178972 1.3671570E-02
0.3211111 1.6303439E-02
0.3244938 1.6507916E-02

Counts
14629.00
12857.00
11394.00

CHAMBER 041

78205

AESS-041

18-FEB-2008 15:31:47
5-SEP-2009 09:03:11
239.9998
5-SEP-2009 13:38:44
0.3298833
9.0887686E-03
95.00000

EFF. EFF Err
0.3232844 1.3887258E-02
0.3334179 1.6912539E-02
0.3362667 1.7088668E-02

Counts
15596.00
13704.00
12158.00

CHAMBER 042

78793

AESS-042

18-FEB-2008 15:31:47
5-SEP-2009 09:03:11
239.9998
5-SEP-2009 13:38:52
0.3262490
8.9996839E-03
95.00000

EFF. EFF Err
0.3230868 1.3898331E-02
0.3278245 1.6650224E-02
0.3292493 1.6754221E-02

Counts
14425.00
12564.00
11230.00

Resolution
46.05933
59.80341
47.50864

Resolution
46.32725
62.94285
51.06727

Resolution
45.61874
58.62441
49.02582



Instrument
Detector :

Standard ID

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 197.7708 28-FEB-2010 2990.321 3301.623
NP-237 168.7422 28-FEB-2010 4433.027  4903.519
CM-244 156.3252 28-FEB-2010 5534.268 5882.956

Instrument
Detector :
Standard ID :

Standard Reference Date

Calibration Analysis Date/Time

Calibration Count Time

Efficiency Calibration Date/Time
Average Efficiency :
Average Efficiency Error :

Confidence

Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 194.4510 28-FEB-2010 2989.930 3302.506
NP-237 166.6248 28-FEB-2010 4437.594  4903.934
CM-244 155.8290 28-FEB-2010 5530.392 5884.844

Instrument
Detector :
Standard ID :

Standard Reference Date

Calibration Analysis Date/Time

Calibration Count Time

Efficiency Calibration Date/Time
Average Efficiency :
Average Efficiency Error :

Confidence

Cal. Istps DPM Exp. Date Start Engy End Engy
GD-148 186.9936 28-FEB-2010 2989.243 3301.709
NP-237 160.8066 28-FEB-2010 4436.057  4901.945
CM-244 145.8384 28-FEB-2010 5533.013 5887.031
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CHAMBER 043

76543

AESS-043
19-FEB-2008 00:32:27
5-SEP-2009 09:03:12

240.0000

5-SEP-2009 13:38:59

0.3388386

9.3338015E-03

95.00000

Counts EFF. EFF Err
15716.00 0.3358650 1.4425773E-02
13744.00 0.3393443 1.7212395E-02
12132.00 0.3426539 1.7413609E-02

CHAMBER 044

79459

AESS-044
19-FEB-2008 00:32:27
5-SEP-2009 09:03:12

240.0000

5-SEP-2009 13:39:07

0.3461110

9.5328372E-03

95.00000

Counts EFF. EFF Err
16084.00 0.3495771 1.5008831E-02
13869.00 0.3467283 1.7584775E-02
12036.00 0.3408923 1.7326539E-02

CHAMBER 045

78783

AESS-045
19-FEB-2008 00:32:27
5-SEP-2009 09:03:12

240.0000

5-SEP-2009 13:39:15

0.3386171

9.3369978E-03

95.00000

Counts EFF. EFF Err
15126.00 0.3418811 1.4694056E-02
12808.00 0.3318377 1.6849035E-02
11276.00 0.3412594 1.7364025E-02

Resolution
53.08127
71.29913
49.48456

Resolution
49.84488
67.30765
50.42044

Resolution
41.09813
59.62828
48.59882



Cal. Istps
GD-148
NP-237
CM-244

Cal. Istps
GD-148
NP-237
CM-244

Cal. Istps
GD-148
NP-237
CM-244

Instrument

Detector :

Standard ID

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy

194.7474 28-FEB-2010 2992.377 3301.861
164.6658 28-FEB-2010 4437.291 4905.414
151.3824 28-FEB-2010 5533.098 5885.505
Instrument

Detector :

Standard ID :

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy
197.4804 28-FEB-2010 2992.396 3301.175
168.3948 28-FEB-2010 4434.358 4901.480
154.6032 28-FEB-2010 5533.889 5883.104

Instrument
Detector
Standard ID :

Standard Reference Date
Calibration Analysis Date/Time
Calibration Count Time
Efficiency Calibration Date/Time
Average Efficiency

Average Efficiency Error

Confidence

DPM Exp. Date Start Engy End Engy
191.8350 28-FEB-2010 2992.395 3299.708
161.5530 28-FEB-2010 4436.890  4906.295
151.1856 28-FEB-2010 5534.380 5886.375

219

CHAMBER 046

76544

AESS-046

19-FEB-2008 19:35:48
5-SEP-2009 09:03:12
240.0000
5-SEP-2009 13:39:23
0.3428833
9.4477413E-03
95.00000

EFF. EFF Err
0.3367483 1.4466916E-02
0.3468411 1.7593319E-02
0.3480568 1.7692965E-02

Counts
15517.00
13709.00
11938.00

CHAMBER 047
46-089B1
AESS-047
19-FEB-2008 00:32:27
5-SEP-2009 09:03:12
240.0000
5-SEP-2009 13:39:31
0.3414553
9.4057210E-03
95.00000

EFF. EFF Err
0.3371730 1.4481370E-02
0.3432392 1.7407728E-02
0.3459478 1.7581582E-02

Counts
15755.00
13876.00
12119.00

CHAMBER 048

42483

AESS-048
19-FEB-2008 00:32:27
5-SEP-2009 09:03:12

240.0000

5-SEP-2009 13:39:40

0.3165880

8.7361159E-03

95.00000

Counts EFF. EFF Err
14224.00 0.3133849 1.3484558E-02
12281.00 0.3166445 1.6088169E-02
11007.00 0.3212399 1.6352450E-02

Resolution
50.54656
60.02387
49.85977

Resolution
53.45372
75.59270
61.01867

Resolution
54.26610
68.16459
58.44775



Subsection 1: Energy Calibration
The Energy Calibration energy=Cal_Zero+(e1*C)+(e2*C"2)

where :  Cal_Zero = Energy Calibration Zero
el = Energy Calibration Slope

e2 = Energy Calibration Quadratic

C = Channel
Instrument : CHAMBER 113
Detector : 45-111B4
Calibration Date/Time 17-SEP-2009 15:08:33

Calibration Source Id

AESS-001

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.774
CM-244 4320A 2/28/10 5795.020 5794.950

Energy/Channel Equation see above
Energy Calibration Zero 2386.732
Energy Calibration Slope 5.009326
Energy Calibration Quadratic 2.6770448E-04
Energy Calibration Range 7797.000

Instrument : CHAMBER 114
Detector : 78258
Calibration Date/Time 17-SEP-2009 15:08:44
Calibration Source Id AESS-007

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.722
NP-237 4341 2/28/10 4768.800 4768.568
CM-244 4320A 2/28/10 5795.020 5794.894

Energy/Channel Equation see above
Energy Calibration Zero 2339.893
Energy Calibration Slope 4,993507
Energy Calibration Quadratic 2.3911390E-04
Energy Calibration Range 7704.000

Instrument CHAMBER 115
Detector : 45-132FF4
Calibration Date/Time 17-SEP-2009 15:08:54
Calibration Source Id AESS-002

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.800
CM-244 4320A 2/28/10 5795.020 5794.872

Energy/Channel Equation see above
Energy Calibration Zero 2361.262
Energy Calibration Slope 5.000648
Energy Calibration Quadratic 2.6309560E-04
Energy Calibration Range 7758.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 116
45-132FF2
17-SEP-2009 15:09:06
AESS-008

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.801
CM-244 4320A 2/28/10 5795.020 5795.020

Energy/Channel Equation see above
Energy Calibration Zero 2359.730
Energy Calibration Slope 4.985509
Energy Calibration Quadratic 2.6726534E-04
Energy Calibration Range 7745.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 117

33450

17-SEP-2009 15:09:16
AESS-003

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.491
NP-237 4341 2/28/10 4768.800 4768.339
CM-244 4320A 2/28/10 5795.020 5794.819

Energy/Channel Equation see above
Energy Calibration Zero 2385.651
Energy Calibration Slope 4.970261
Energy Calibration Quadratic 2.8056922E-04
Energy Calibration Range 7769.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 118

75544

17-SEP-2009 15:09:28
AESS-009

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.801
CM-244 4320A 2/28/10 5795.020 5795.020

Energy/Channel Equation see above
Energy Calibration Zero 2346.819
Energy Calibration Slope 4.967181
Energy Calibration Quadratic 2.8012006E-04
Energy Calibration Range 7727.000
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Instrument

CHAMBER 119

Detector : 74429
Calibration Date/Time 2-FEB-2009 15:15:38
Calibration Source Id AESS-004
Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy

GD-148 6445-278 2/28/10 3183.000 3112.902
NP-237 4341 2/28/10 4768.800 4669.281
CM-244 4320A 2/28/10 5795.020 5706.875

Energy/Channel Equation see above

Energy Calibration Zero 2437.949

Energy Calibration Slope 5.036866

Energy Calibration Quadratic
Energy Calibration Range 7596.000

Instrument : CHAMBER 120
Detector : 74430
Calibration Date/Time 17-SEP-2009 15:09:40
Calibration Source Id AESS-010
Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.710
CM-244 4320A 2/28/10 5795.020 5795.020
Energy/Channel Equation see above
Energy Calibration Zero 2314.428
Energy Calibration Slope 4.966161
Energy Calibration Quadratic 2.5640638E-04
Energy Calibration Range 7669.000

Instrument : CHAMBER 121
Detector : 75545
Calibration Date/Time 17-SEP-2009 15:09:49
Calibration Source Id AESS-005
Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.801
CM-244 4320A 2/28/10 5795.020 5795.020
Energy/Channel Equation see above
Energy Calibration Zero 2338.861
Energy Calibration Slope 4.942947
Energy Calibration Quadratic 2.9029930E-04
Energy Calibration Range 7705.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 122

75546

17-SEP-2009 15:09:59
AESS-011

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.800
CM-244 4320A 2/28/10 5795.020 5794.807

Energy/Channel Equation see above
Energy Calibration Zero 2335.373
Energy Calibration Slope 4.957498
Energy Calibration Quadratic 2.7508504E-04
Energy Calibration Range 7700.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 123
45-142V3
17-SEP-2009 15:10:08
AESS-006

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.800
CM-244 4320A 2/28/10 5795.020 5795.112

Energy/Channel Equation see above
Energy Calibration Zero 2378.713
Energy Calibration Slope 4.974333
Energy Calibration Quadratic 2.5756090E-04
Energy Calibration Range 7743.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 124
45-142V2
17-SEP-2009 15:10:17
AESS-012

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.748
NP-237 4341 2/28/10 4768.800 4768.555
CM-244 4320A 2/28/10 5795.020 5794.792

Energy/Channel Equation see above
Energy Calibration Zero 2392.695
Energy Calibration Slope 5.013852
Energy Calibration Quadratic 2.6642549E-04
Energy Calibration Range 7806.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 125

75547

17-SEP-2009 15:10:26
AESS-013

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.724
CM-244 4320A 2/28/10 5795.020 5795.020

Energy/Channel Equation see above
Energy Calibration Zero 2346.597
Energy Calibration Slope 4.937986
Energy Calibration Quadratic 2.8199228E-04
Energy Calibration Range 7699.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 126

75548

17-SEP-2009 15:10:43
AESS-019

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.630
CM-244 4320A 2/28/10 5795.020 5795.020

Energy/Channel Equation see above
Energy Calibration Zero 2351.075
Energy Calibration Slope 5.037023
Energy Calibration Quadratic 1.9564512E-04
Energy Calibration Range 7714.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 127

78770

17-SEP-2009 15:10:52
AESS-014

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.015
NP-237 4341 2/28/10 4768.800 4768.801
CM-244 4320A 2/28/10 5795.020 5795.020

Energy/Channel Equation see above
Energy Calibration Zero 2339.960
Energy Calibration Slope 4.959275
Energy Calibration Quadratic 2.7139953E-04
Energy Calibration Range 7703.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 128

75549

17-SEP-2009 15:11:01
AESS-020

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.687
CM-244 4320A 2/28/10 5795.020 5795.020

Energy/Channel Equation see above
Energy Calibration Zero 2332.893
Energy Calibration Slope 5.000373
Energy Calibration Quadratic 2.3169331E-04
Energy Calibration Range 7696.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 129

76227

17-SEP-2009 15:11:11
AESS-015

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.775
NP-237 4341 2/28/10 4768.800 4768.764
CM-244 4320A 2/28/10 5795.020 5795.021

Energy/Channel Equation see above
Energy Calibration Zero 2349.422
Energy Calibration Slope 4.954164
Energy Calibration Quadratic 2.6775626E-04

Energy Calibration Range 7703.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 130

76228

17-SEP-2009 15:11:20
AESS-021

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.546
NP-237 4341 2/28/10 4768.800 4768.433
CM-244 4320A 2/28/10 5795.020 5794.777

Energy/Channel Equation see above
Energy Calibration Zero 2341.580
Energy Calibration Slope 4.993090
Energy Calibration Quadratic 2.1626826E-04
Energy Calibration Range 7681.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 131

33448

17-SEP-2009 15:11:29
AESS-016

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.958
NP-237 4341 2/28/10 4768.800 4768.209
CM-244 4320A 2/28/10 5795.020 5794.532

Energy/Channel Equation see above
Energy Calibration Zero 2411.500
Energy Calibration Slope 4.968785
Energy Calibration Quadratic 2.8956254E-04
Energy Calibration Range 7803.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 132

67579

17-SEP-2009 15:11:39
AESS-022

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.807
NP-237 4341 2/28/10 4768.800 4768.800
CM-244 4320A 2/28/10 5795.020 5795.020

Energy/Channel Equation see above
Energy Calibration Zero 2330.434
Energy Calibration Slope 5.033886
Energy Calibration Quadratic 2.1528341E-04
Energy Calibration Range 7711.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 133

76229

17-SEP-2009 15:11:48
AESS-017

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.772
NP-237 4341 2/28/10 4768.800 4768.493
CM-244 4320A 2/28/10 5795.020 5795.019

Energy/Channel Equation see above
Energy Calibration Zero 2312.054
Energy Calibration Slope 4.909425
Energy Calibration Quadratic 2.5591909E-04
Energy Calibration Range 7608.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 134

76230

17-SEP-2009 15:11:57
AESS-023

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.690
CM-244 4320A 2/28/10 5795.020 5794.888

Energy/Channel Equation see above
Energy Calibration Zero 2332.446
Energy Calibration Slope 4.965801
Energy Calibration Quadratic 2.4601555E-04
Energy Calibration Range 7675.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 135

64270

17-SEP-2009 15:12:06
AESS-018

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.697
NP-237 4341 2/28/10 4768.800 4768.428
CM-244 4320A 2/28/10 5795.020 5794.686

Energy/Channel Equation see above
Energy Calibration Zero 2343.759
Energy Calibration Slope 4.952811
Energy Calibration Quadratic 2.7405450E-04
Energy Calibration Range 7703.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 136

68549

17-SEP-2009 15:12:16
AESS-024

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.402
NP-237 4341 2/28/10 4768.800 4769.943
CM-244 4320A 2/28/10 5795.020 5797.448

Energy/Channel Equation see above
Energy Calibration Zero 2342.322
Energy Calibration Slope 5.020517
Energy Calibration Quadratic 2.2833873E-04
Energy Calibration Range 7723.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 137

64288

16-SEP-2009 12:25:39
AESS-025

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.831
NP-237 4341 2/28/10 4768.800 4768.466
CM-244 4320A 2/28/10 5795.020 5794.813

Energy/Channel Equation see above
Energy Calibration Zero 2384.608
Energy Calibration Slope 5.017363
Energy Calibration Quadratic 3.1012692E-04
Energy Calibration Range 7848.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 138

65877

16-SEP-2009 12:25:51
AESS-031

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.721
NP-237 4341 2/28/10 4768.800 4768.624
CM-244 4320A 2/28/10 5795.020 5795.020

Energy/Channel Equation see above
Energy Calibration Zero 2381.507
Energy Calibration Slope 4.981775
Energy Calibration Quadratic 3.0701407E-04
Energy Calibration Range 7805.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 139

76231

16-SEP-2009 12:26:02
AESS-026

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.667
CM-244 4320A 2/28/10 5795.020 5795.021

Energy/Channel Equation see above
Energy Calibration Zero 2352.536
Energy Calibration Slope 4.942561
Energy Calibration Quadratic 2.9986945E-04
Energy Calibration Range 7728.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 140

78771

16-SEP-2009 12:26:12
AESS-032

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.880
NP-237 4341 2/28/10 4768.800 4768.746
CM-244 4320A 2/28/10 5795.020 5795.021

Energy/Channel Equation see above
Energy Calibration Zero 2344.410
Energy Calibration Slope 4.964199
Energy Calibration Quadratic 2.9030148E-04
Energy Calibration Range 7732.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 141

76232

16-SEP-2009 12:26:23
AESS-027

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3182.756
NP-237 4341 2/28/10 4768.800 4768.664
CM-244 4320A 2/28/10 5795.020 5794.921

Energy/Channel Equation see above
Energy Calibration Zero 2359.530
Energy Calibration Slope 4.949186
Energy Calibration Quadratic 2.9451301E-04
Energy Calibration Range 7736.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 142

64261

16-SEP-2009 12:26:33
AESS-033

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.702
CM-244 4320A 2/28/10 5795.020 5795.020

Energy/Channel Equation see above
Energy Calibration Zero 2380.580
Energy Calibration Slope 4.968856
Energy Calibration Quadratic 3.0223309E-04
Energy Calibration Range 7786.000
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Instrument

Detector :

Calibration Date/Time
Calibration Source Id

CHAMBER 143

65882

16-SEP-2009 12:26:43
AESS-028

Cal. Isotopes Source Id  Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.801
CM-244 4320A 2/28/10 5795.020 5795.020

Energy/Channel Equation see above
Energy Calibration Zero 2353.411
Energy Calibration Slope 4964171
Energy Calibration Quadratic 2.8231755E-04
Energy Calibration Range 7733.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 144

75551

16-SEP-2009 12:26:53
AESS-034

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.799
CM-244 4320A 2/28/10 5795.020 5795.045

Energy/Channel Equation see above
Energy Calibration Zero 2347.296
Energy Calibration Slope 4.959377
Energy Calibration Quadratic 2.8099009E-04
Energy Calibration Range 7720.000

Instrument

Detector

Calibration Date/Time
Calibration Source Id

CHAMBER 145

72526

16-SEP-2009 12:27:03
AESS-029

Cal. Isotopes Source Id Expiration Date Standard Energy Actual Energy
GD-148 6445-278 2/28/10 3183.000 3183.000
NP-237 4341 2/28/10 4768.800 4768.799
CM-244 4320A 2/28/10 5795.020 5795.021

Energy/Channel Equation see above
Energy Calibration Zero 2354.857
Energy Calibration Slope 4.970427
Energy Calibration Quadratic 2.8643355E-04
Energy Calibration Range 7745.000
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Instrument

Detector :

Calibration Date/Time
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