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CASE NARRATIVE
for
Tronox LLC
Tronox Henderson
SDG:236534

October 07, 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 03, 2009, September
04, 2009 and September 09, 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 9, 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: 236534006,
236534013, 236534014 and 236534018.. 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: 236534008, 236534017, 236534018 and 236534019.. 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: 236534001, 236534002, 236534003, 236534004, 236534005, 236534000,
236534007, 236534008, 236534009, 236534010, 236534012, 236534013, 236534014, 236534015, 236534016,
236534018, 236534019 and 236534020.. 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: 236534003 and 236534005.. The following samples did not meet the
Tronox QA program required detection limits for Alpha Spec Thorium due to limited sample volume and were
counted for the maximum time: and 236534011.. 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: 236534002, 236534004, 236534006, 236534010, 236534013, 236534015 and 236534016.. 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: 236534005. For the
water Uranium batch, sample 236534011 did not meet the Tronox QA program tracer yield requirements of
70-120% with a recovery of 67.6%. The blank and LCS met their respective spike recovery requirements. The
contract uncertainty requirements were met and the samples were counted the maximum count time.

Sample Identification
The laboratory received the following samples:

GEL Laboratories L.c PO Box 30712 Charleston, SC 23417 2040 Savage Read Charlsston, S 29407 P 843.556.8171 F 843.766.1178 www.gel.com
Page 2 of 981 2



Laboratory ID  Client ID

236534001 SA118-0.5B
236534002 SA118-10B
236534003 SA118-25B
236534004 SA118-40B
236534005 SA118-51B
236534006 SA105-0.5B
236534007 SA105-10B
236534008 SA105009-10B
236534009 SA105-20B
236534010 SA105-31B
236534011 EB090209-SO1
236534012 RSAU7-0.5B
236534013 RSAU7009-0.5B
236534014 RSAU7-10B
236534015 RSAU7-25B
236534016 RSAU7-40B
236534017 RSAU7-54B
236534018 SA54-10B
236534019 SA54-20B
236534020 SA54-31B

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.
for Edith Kent
Project Manager
GEL Laboratories L.c PO Box 30712 Charleston, SC 23417 2040 Savage Read Charlsston, 5 29407 P 843.556.8171 F 843.766.1178 www.gel.com
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' Laboratories Lic SAMPLE RECEIPT & REVIEW FORM

Client: ,
—— Kepe / porllento SDG/ARCOC/Work Order: D3 (4532 /.
eceived By: . .
m¥— Date Received: -3 4
Suspected Hazard Information @ s *If Couflts. > X2 area background on samples not marked “radioactive”, contact
> the Radiation Safety Group of further investigation.
COC/Samples marked as radioactive? / Maximum Counts Observed*:  Cye,y, LD
Classified Radioactive II or ITI by RSO? //
COC/Samples marked containing PCBs? e
Shipped as a DOT Hazardous? / JHazard Class Shipped: UN#:
Samples identified as Foreign Soil? /
Sample Receipt Criteria ;m: 2 Z° Comments/Qualifiers (Required for Non-Conforming Items)
.. . . . | Circle Applicable:
1 Shipping containers received intact and / seals broken  damaged container  leaking container  other (describe)
sealed?
Samples requiring cold preservatio - i Preservation Method:
5 A p q g P! n / ice bags blue ice dry ice none, other (describe)
within 0 < 6 deg. C? oLd c
3 Chain of custody documents included
with shipment?
Circle Applicable:
4 Is ample containers intact and sealed? seals broken  damaged container leaking container  other (describe)
. . Sampile 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 TD's and contziners affected:
< 6mm bubble)? ‘
(If yes, immediately deliver to Volatiles laboratory)
7 |Are Encore containers present? /
1d's and tests affected:
8 |Samples received within holding time?
%
Sample ID's and containers affected:
9 Sample ID's on COC match ID's on ampie containe
bottles?
. y’ Sample ID's affected:
10 |Pate & time on COC match date & time / amp
on bottles?
. Sample ID's affected:
Number of containers received match
11 | umber indicated on COC?
COC form is properly signed in /
12 relinquished/received sections?

Comments:

PX 7%7 ISIA 3670

Zi Dae __ 7/ 3/0F

PM (or PMA) review: Initials
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‘ Laboratories Lic SAMPLE RECEIPT & REVIEW FORM

Client: Keet )uoetledto SDG/ARCOC/Work Order: 23( /3N

Received By: ME— Date Received: 94— 309

*If Counts > x2 area background on samples not marked "radioactive”, contact

Suspected Hazard Information o
the Radiation Safety Group of further investigation.

3
>

COC/Samples marked as radioactive? Maximum Counts Observed*:  ¢.£,— 1O

Classified Radioactive I or III by RSO?

COC/Samples marked containing PCBs?

Shipped as a DOT Hazardous? Hazard Class Shipped: UN#:

Samples identified as Foreign Soil?

NA \\\ji\ No

Sample Receipt Criteria § > Comments/Qualifiers (Required for Non-Conforming Items)
o . . . Circle Applicable:

1 Shlrlz;:g containers received intact and / sealsbroken  damaged container  leaking container  other (describe)

sealed?

S ! .. id i L, Preservation Method:

amples requiring coid preservation / ice bags blue ice dry ice hE > other (describe)

2 |within 0 < 6 deg. C? 10 LGl
3 Chain of custody documents included

with shipment?

Circle Applicable:

4 lsa mpl 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? - |1 Preservation added, Lot#:
. Sample ID's and containers affected:
6 VOA vials free of headspace (defined as / amp
< 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?

Sample ID's on COC match ID's on / Sample ID's and containers affected:
9 bottles?
. Sample ID's affected:
10 Date & time on COC match date & time ) ample [D's aflecte
on bottles?
Sample ID's affected:
Number of containers received match ample fUs aflecte
11 | umber indicated on COC?
2 COC form is properly signed in
1 relinquished/received sections?
Comments:

A 7969 Is10 viso

PM (or PMA) review: Initials 73 Date ?/ /3{ /o9
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l Laboratories Lic SAMPLE RECEIPT & REVIEW FORM

Client: Koty | noelleg7e SDG/ARCOC/Work Order: 23(cD34] */.

Received By: M j— Date Received: 9-3 99

*If Counts > x2 area background on samples not marked "radioactive”, contact

Suspected Hazard Information L
the Radiation Safety Group of further investigation.

Yes
No

COC/Samples marked as radioactive? [Maximum Counts Observed*: 4o, —_3D

Classified Radioactive I or IIl by RSO?

COC/Samples marked containing PCBs?

Shipped as a DOT Hazardous? zard Class Shipped: UN#:

Samples identified as Foreign Soil?

S RRRR

* . . /]
Sample Receipt Criteria ;_‘ 2 Comments/Qualifiers (Required for Non-Conforming Items)
L A . . Circle Applicable:
1 Shl})r:;;lg containers received intact and \/ seals broken  damaged container  leaking container  other (describe)
sealed’
L. . Preservation Method:
2 Sa}mples requiring cold preservation / ice bags blue ice dryice @ other (describe)
within 0 < 6 deg. C? 2 4 .
3 Chain of custody documents included

with shipment?

Circle Applicable:

4 Sample 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#:
i Sample ID's and containers affected:
6 VOA vials free of headspace (defined as / amp ners affecte
< 6mm bubble)?

H(if yes, immediately deliver to Volatiles laboratory)
7 |Are Encore containers present? /

Id's and tests affected:
8 |Samples received within holding time?

Sample ID's and containers affected:
Sample ID's on COC match ID's on amp

9 bottles? .
. S le ID's affected:
10 Date & time on COC match date & time amp
on bottles?
. . Sample ID's affected:
11 Number of containers received match
number indicated on COC?

2 COC form is properly signed in
1 relinquished/received sections?

Comments:

e

FX 7969 1S9 ©7L7

Date 9// 3{/ 07

PM (or PMA) review: Initials W
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, Laboratories Lic

SAMPLE RECEIPT & REVIEW FORM

— [ f
Client: Le it [ nokieqte SDG/ARCOC/Work Order: 2R /.
Received By: /17k Date Received: g-iLs9 )
Suspected Hazard Information # | o |*If Counts > x2 area background on samples not marked "radioactive", contact
> | Z Jthe Radiation Safety Group of further investigation.
COC/Samples marked as radioactive? « [Maximum Counts Observed*: C¥tn 30
Classified Radioactive II or Il by RSO? 1
COC/Samples marked containing PCBs? 7/ ,
Shipped as a DOT Hazardous? azard Class Shipped: UN#
Samples identified as Foreign Soil? p
Sample Receipt Criteria 5 *zt 2 Comments/Qualifiers (Required for Non-Conforming Items)
.. . . R Circle Applicabie:
1 Shipping containers received intact and ‘/ sealsbroken  damaged container  leaking container  other (describe)
sealed?
.. . Preservation Method: )
2 Sz.xm!)les requiring cold preservation / ice bags blue ice dry ice jnéne ) other (describe)
within 0 <6 deg. C? i 0( A -
Chain of custody documents included
3 . s
with shipment?
Circle Applicable:
4 Sample 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's and containers affected:
< 6mm bubble)? ’
v yes, immediately deliver to Volatiles laboratory)
7 |Are Encore containers present? ’/
Id's and tests affected:
8 |Samples received within holding time?
Sample ID's and i affected:
9 Sample ID's on COC match ID’s on ample T and containers affect
bottles? .
. rSample ID's affected:
10 Date & time on COC match date & time / ample Ts atlocte i
on bottles? jo Tite on) CoNThaee  Shd ot -¥SB
. . Sample ID's affected:
1 Number of containers received match
number indicated on COC?
12 COC form is properly signed in
relinquished/received sections?
Comments:

FX 7979 0686 s

PM (or PMA) review: Initials
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l Laboratories Lic

SAMPLE RECEIPT & REVIEW FORM

T €oNoX

Client:

SDG/ARCOC/Work Order: 2352 4} */.

Received By:

C-DES,

9/9/0q

Date Received;

Suspected Hazard lnformationj

Yes

*If Counts > x2 area background on samples not marked "radioactive", contact

the Radiation Safety Group of further investigation.

4 |Sample containers intact and sealed?

=]
4
COC/Samples marked as radioactive? >< Maximum Counts Observed*: [p&
Classified Radioactive II or Il by RSO? N
COC/Samples marked containing PCBs? ')(
Shipped as a DOT Hazardous? \¢ |Hazard Class Shipped: UN#:
Samples identified as Foreign Soil?
v - . 1]
Sample Receipt Criteria = *Zt 2 Comments/Qualifiers (Required for Non-Conforming Items)
o . . . 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? (9 ' o
5 |Chain of custody documents included [\
with shipment?
Circle Applicable:
seals broken damaged container  leaking container  other (describe)

Samples requiring chemical
preservation at proper pH?

Sampie 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:

7 |Are Encore containers present?

>< (If yes, immediately deliver to Volatiles laboratory)

7970 1966

Id's and tests affected:
8 |Samples received within holding time? X
Sample ID's and containers affected:
9 Sample ID's on COC match ID's on 4mp
bottles?
. Sample ID's affected:
10 Date & time on COC match date & time amp
on bottles?
. S le ID's affected:
1 Number of containers received match ample
number indicated on COC?
12 COC form is properly signed in
relinquished/received sections?
Comments:

1835

PM (or PMA) review: Initials
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GEL Closed SDGs 236534

Subject: GEL Closed SDGs 236534

From: Heather Shaffer <Heather.Shaffer@gel.com>
Date: Wed, 09 Sep 2009 15:45:09 -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 SDG 236534. Attached is a list of the samples in the SDG. As soon as we

have completed the login review, you will receive the full receipt package for these SDG.

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

236534.xls

Page 15 of 981
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Content-Type: application/msexcel
Content-Encoding: base64
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SDG 236534 QC issues -Alpha Spec Th, Alpha Spec U, Ra 228 and Ra 226

Subject: SDG 236534 QC issues -Alpha Spec Th, Alpha Spec U, Ra 228 and Ra 226

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

Date: Wed, 07 Oct 2009 17:40:10 -0400

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

CC: Edie Kent <emk@gel.com>

The following are the QC issues regarding this SDG for Alpha Spec Th,
Alpha Spec U, Ra 228 and Ra 226:

*Soil Ra 226 Issues:*

The following samples do 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: 236534005.

*Soil Ra 226 Issues:*

The following samples do 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: 236534006, 236534013,
236534014, and 236534018.

*Soil Uranium Issues:*

The following samples did not meet the Tronox QA program detection limit requirements for U-235/236: 236534002,
236534004, 236534006, 236534010, 236534013, 236534015, 236534016.

Samples 236534003 and 236534005 do not meet the Tronox QA program sample result uncertainty limit of <30% for
U-235/236 with activity greater than 5 times the MDA.

Samples 236534008, 236534017, 236534018, and 236534019 does not meet the Tronox QA program sample result
uncertainty limit of <30% for U-233/234 with activity between 2 and 5 times the MDA.

Sample 236534001, 236534002, 236534003, 236534004, 236534005, 236534006, 236534007, 236534008,
236534009, 236534010, 236534012, 236534013, 236534014, 236534015, 236534016, 236534018, 236534019,
236534020 ante the lab duplicate did not meet the Tronox QA program tracer yield requirements of 70-120% but did
meet GEL's standard tracer yield requirements. The method blank and the LCS met the contract tracer yield
requirements.

o All samples were counted the maximum possible count time to achieve the best possible uncertainties and
MDA:s.

*Water Thorium Issues:*

Sample 236534011 did not meet the Tronox QA program tracer yield requirements of 70-120% with recovery of
67.6%. The blank and LCS met their respective spike recovery requirements. The contract uncertainty requirements
were met and the samples were counted the maximum count time.

Sample 236534011 did not meet the Tronox QA program detection limit requirements for Th-228, Th-230, and
Th-232 due to limited sample volume.

e This will be noted in the case narrative.

Page 16 of 981 16
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SDG 236534 QC issues -Alpha Spec Th, Alpha Spec U, Ra 228 and Ra 226

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

Page 17 of 981
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List of current GEL Certifications as of 07 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
1SO 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 Cl641

19




RADIOLOGICAL
ANALYSIS
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Radiochemistry Case Narrative
Tronox LLC (KERR)

SDG 236534
M ethod/Analysis | nfor mation
Product: Alphaspec Th, Liquid
Analytica Method: DOE EML HASL-300, Th-01-RC Modified

Analytical Batch Number: 901446

SampleID  Client ID

236534011  EB(090209-SO1

1201920746 Method Blank (MB)

1201920747 Laboratory Control Sample (LCS)
1201920748 Laboratory Control Sample Duplicate (LCSD)

The samplesin this SDG were analyzed on an "asreceived” 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 I nfor mation:

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

Standar ds 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 asa
field QC. A laboratory control sample duplicate was analyzed for precision. 1201920747 (LCS) and
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1201920748 (LCSD).

QC Information
Refer to Non-Conformance Report.

Technical | nformation:

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

Sample Re-prep/Re-analysis
Sample 236534011 (EB090209-S0O1) was recounted due to low carrier/tracer yield.

Miscellaneous | nfor mation:

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 736721 was generated due to RDL lessthan MDA and Failed Recovery for Surrogate or Tracer.
1. Samples 235860015 and 236077013 did not meet the detection limit for Th-228 and 236534011 did
not meet the detection limits for Th-228, Th-230 and Th-232 due to limited sample volume. Blank
1201920746 did not meet the detection limit for Th-228 due to keeping the blank aliquot consistent
with the other sample aliquots. 2. Sample 236534011 did not meet the client’ stracer yield recovery
regquirements with an achieved tracer recovery of 67.6%. 1. Sample aliquots were restricted by limited
sample volume. Samples were counted 1000 minutes to achieve the best MDA possible. 2. Both the
batch blank and LCS met client’ s tracer yield recovery requirements and the sample meets GEL's
standard tracer yield recovery requirements. PM natified, reporting results.

Manual I ntegration
No manual integrations were performed on datain this batch.

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

Qualifier information

Manual qualifiers were not required.

M ethod/Analysis | nfor mation

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

Analytical Batch Number: 905065
Prep Batch Number: 901366
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SampleID  ClientID

236534001  SA118-0.5B

236534002  SA118-10B

236534003  SA118-25B

236534004  SA118-40B

236534005  SA118-51B

236534006  SA105-0.5B

236534007  SA105-10B

236534008  SA105009-10B

236534009  SA105-20B

236534010 SA105-31B

236534012  RSAU7-0.5B

236534013  RSAU7009-0.5B

236534014 RSAU7-10B

236534015 RSAU7-25B

236534016  RSAU7-40B

236534017 RSAU7-54B

236534018  SA54-10B

236534019  SA54-20B

236534020  SA54-31B

1201929687 Method Blank (MB)

1201929688 236534020(SA54-31B) Sample Duplicate (DUP)
1201929689 236534020(SA54-31B) Matrix Spike (MS)
1201929690 Laboratory Control Sample (LCS)

The samplesin 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 I nfor mation:

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 volumesin this batch.

Page 23 of 981 23



Designated QC
The following sample was used for QC: 236534020 (SA54-31B).

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

Technical | nformation:

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

Sample Re-prep/Re-analysis
Samples 1201929687 (MB) and 236534006 (SA105-0.5B) were recounted due to low carrier/tracer
yield.

Miscellaneous | nfor mation:

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 I ntegration
No manual integrations were performed on datain this batch.

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

Qualifier information

Manual qualifiers were not required.

M ethod/Analysis | nfor mation

Product: Alphaspec U, Liquid
Analytical Method: DOE EML HASL-300, U-02-RC Modified
Analytical Batch Number: 901448

SampleID  Client ID

236534011  EB(090209-SO1

1201920749 Method Blank (MB)

1201920750 Laboratory Control Sample (LCS)
1201920751 Laboratory Control Sample Duplicate (LCSD)
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The samplesin 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 I nfor mation:

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

Standar ds 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 Contral (QC) Information:

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

Designated QC

A laboratory duplicate was not run with the analytical batch since it was designated by the client asa
field QC. A laboratory control sample duplicate was analyzed for precision. 1201920750 (LCS) and
1201920751 (LCSD).

QC Information
Refer to Non-Conformance Report.

Technical | nfor mation:

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

Sample Re-prep/Re-analysis
Sample 1201920749 (MB) was recounted due to low carrier/tracer yield.

Miscellaneous | nfor mation:

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 737268 was generated due to Failed Recovery for Surrogate or Tracer and Failed Yield for
Surrogates. 1. Samples 235860015 and 236238008, blank 1201920749, laboratory control spike
1201920750 and laboratory control spike duplicate 1201920751 do not meet the client’ s tracer yield
recovery acceptance criteria. 1. Samples were counted the maximum count time and meet the client’s
uncertainty requirements. The LCS and LCSD both meet their respective spike recovery requirements
and meet relative percent difference duplication requirements. Group leader consulted and results were
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further evaluated and determined to be of good statistical quality. PM notified, reporting results.

Manual I ntegration
No manual integrations were performed on datain this batch.

Additional Comments
The U-238 blank result is greater than the MDA, but less than the detection limit.

Qualifier information

Manual qualifierswere not required.

M ethod/Analysis | nfor mation

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

Analytical Batch Number: 909230
Prep Batch Number: 901366
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SampleID  ClientID

236534001  SA118-0.5B

236534002  SA118-10B

236534003  SA118-25B

236534004  SA118-40B

236534005  SA118-51B

236534006  SA105-0.5B

236534007  SA105-10B

236534008  SA105009-10B

236534009  SA105-20B

236534010 SA105-31B

236534012 RSAU7-0.5B

236534013  RSAU7009-0.5B

236534014 RSAU7-10B

236534015 RSAU7-25B

236534016  RSAU7-40B

236534017 RSAU7-54B

236534018  SA54-10B

236534019  SA54-20B

236534020  SA54-31B

1201939900 Method Blank (MB)

1201939901 236534020(SA54-31B) Sample Duplicate (DUP)
1201939902 236534020(SA54-31B) Matrix Spike (MS)
1201939903 Laboratory Control Sample (LCS)

The samplesin 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 I nfor mation:

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

Standar ds I nformation
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: 236534020 (SA54-31B).

QC Information
Refer to Non-Conformance Report.

Technical | nformation:

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

Sample Re-prep/Re-analysis
Samples were reprepped due to low carrier/tracer yield.

Miscellaneous | nfor mation:

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 743156 was generated due to RDL less than MDA, Failed Recovery for Surrogate or Tracer and
Other. 1. Samples 236534001, 236534002, 236534003, 236534004, 236534005, 236534006,
236534007, 236534008, 236534009, 236534010, 236534012, 236534013, 236534014, 236534015,
236534016, 236534018, 236534019 236534020 and duplicate 1201939901 do not meet the client’s
yield recovery requirements. 2. Samples 236534002, 236534004, 236534006, 236534010, 236534013,
236534015 and 236534016 do not meet the detection limit for U-235/236. Method blank 1201939900
does not meet the detection limits for U-233/234, U-235/236 and U-238. 3. Samples 236534003 and
236534005 have Uranium-235/236 activity greater than five timesthe MDA and uncertainty greater
than 30% of that activity. Samples 236534008, 236534017, 236534018 and 236534019 have
Uranium-235/236 activity between two and five times the MDA and uncertainty greater than 30% of
that respective activity. 4. Samples 236534002, 236534004, 236534005, 236534006, 236534007,
236534008, 236534009, 236534018 and 236534020 do not meet the resolution criteria of having
tracer full width half maximum less than or equal to 100 keV. 1. Samples do not meet the yield
recovery requirements due to difficulties with the sample matrices. Samples have been reprepped in
the attempt to achieve better yield recoveries. The samples do meet GEL ' s standard tracer yield
recovery requirements and the blank and L CS both meet the client’ s tracer yield recovery
requirements. PM notified, group leader consulted, reporting results. 2. Samples do not meet the
U-235/236 detection limit due to low yield recoveries resulting from difficulties with the sample
matrices. The blank does not meet the detection limits due to keeping the blank aliquot consistent with
the other sample aliquots. Samples were counted 1000 minutes to achieve the lowest possible MDA.
PM notified, group leader consulted, reporting results. 3. Samples were all counted the maximum
count time of 1000 minutes to achieve the best possible uncertainties. PM notified, group leader
notified, reporting results. 4. Sample counts are within their respective regions of interest. Batch has
been reprepped aready due to difficulties with sample matrices leading to poor resolution and low
tracer yield recoveries. Reporting results.

Manual I ntegration
No manual integrations were performed on datain this batch.

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

Manual qualifiers were not required.

M ethod/Analysis | nfor mation

Product: GFPC, Ra228, Liquid
Analytical Method: EPA 904.0/SW846 9320 Modified
Analytical Batch Number: 902602

SampleID  ClientID

236534011  EB090209-SO1

1201923559 Method Blank (MB)

1201923560 Laboratory Control Sample (LCS)
1201923561 Laboratory Control Sample Duplicate (LCSD)

The samplesin this SDG were analyzed on an "asreceived” 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 I nformation:

Calibration Infor mation
All initial and continuing calibration requirements have been met.

Standards I nformation
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 Controal (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 asa
field QC. A laboratory control sample duplicate was analyzed for precision. 1201923560 (LCS) and
1201923561 (LCSD).

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

Technical | nformation:

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

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

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

Miscellaneous | nfor mation:

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
The blank result 1201923559 (MB) is greater than the MDC but less than the detection limit.

Qualifier information

Manual qualifiers were not required.

M ethod/Analysis | nfor mation

Product: Gas Flow Radium 228
Analytical Method: EPA 904.0/SW846 9320 Modified
Prep Method: Dry Soil Prep

Analytical Batch Number: 903231
Prep Batch Number: 901366
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SampleID  ClientID

236534001  SA118-0.5B

236534002  SA118-10B

236534003  SA118-25B

236534004  SA118-40B

236534005  SA118-51B

236534006  SA105-0.5B

236534007  SA105-10B

236534008  SA105009-10B

236534009  SA105-20B

236534010 SA105-31B

236534012 RSAU7-0.5B

236534013  RSAU7009-0.5B

236534014 RSAU7-10B

236534015 RSAU7-25B

236534016  RSAU7-40B

236534017 RSAU7-54B

236534018  SA54-10B

236534019  SA54-20B

236534020  SA54-31B

1201925139 Method Blank (MB)

1201925140 236534020(SA54-31B) Sample Duplicate (DUP)
1201925141 236534020(SA54-31B) Matrix Spike (MS)
1201925142 Laboratory Control Sample (LCS)

The samplesin 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.

Calibration I nfor mation:

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

Standar ds I nformation
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 volumesin this batch.

Designated QC
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The following sample was used for QC: 236534020 (SA54-31B).

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

Technical | nformation:

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

Sample Re-prep/Re-analysis

Sample 1201925142 (L CS) was recounted due to high recovery. Sample 236534014 (RSAU7-10B)
was recounted due to high MDA. Samples were re-eluted due to high blank activity. Samples
1201925140 (SA54-31B), 236534001 (SA118-0.5B), 236534004 (SA118-40B), 236534005
(SA118-51B), 236534006 (SA105-0.5B), 236534007 (SA105-10B), 236534009 (SA105-20B),
236534013 (RSAU7009-0.5B) and 236534017 (RSAU7-54B) were recounted due to client uncertainty
requirement.

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

Miscellaneous | nfor mation:

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 743125 was generated due to Other. 1. Sample 236534005 has Radium-228 activity between two
and five times the MDA and uncertainty greater than 30% of that respective activity. 1. Samples were
all counted the maximum count time of 390 minutes to achieve the best possible uncertainties. PM
notified, reporting results.

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

Qualifier information

Manual qualifiers were not required.

M ethod/Analysis | nfor mation

Product: Lucas Cell, Ra226, liquid
Analytical Method: EPA 903.1 Modified
Analytical Batch Number: 900913
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SampleID  Client ID

236534011  EB090209-SO1

1201919502 Method Blank (MB)

1201919503 235816007(KMO-1) Sample Duplicate (DUP)
1201919504 235816007(KMO-1) Matrix Spike (MS)
1201919505 Laboratory Control Sample (LCS)

The samplesin 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 I nfor mation:

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

Standar ds 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: 235816007 (KMO-1).

QC Information
Refer to Non-Conformance Report.

Technical | nfor mation:

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

Sample Re-prep/Re-analysis
Sample 1201919505 (L CS) was recounted due to low recovery. Sample 1201919503 (KMO-1) was
recounted due to high relative percent difference/relative error ratio.

Miscellaneous | nfor mation:

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:
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NCR 733592 was generated due to RDL less than MDA and Other. 1. Sample 235816007 has
Radium-226 activity between two and five times the MDA and uncertainty greater than 30% of that
respective activity. The sample was counted the maximum count time of 30 minutes to achieve the
best possible uncertainties. 2. Sample 1201919503 did not meet the MDA requirements. The sample
counted the maximum count time of 30 minutes. 1. PM natified, reporting results. 2. Reporting results.

Additional Comments
The sample and the duplicate, 1201919503 (KMO-1), did not meet the relative percent difference
requirement, however they do meet the relative error ratio requirement with value of 1.4724.

Qualifier information

Manual qualifierswere not required.

M ethod/Analysis | nfor mation

Product: Lucas Cell, Ra226, solid
Analytical Method: EPA 903.1 Modified
Prep Method: Dry Soil Prep

Analytical Batch Number: 905684
Prep Batch Number: 901366
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SampleID  ClientID

236534001  SA118-0.5B

236534002  SA118-10B

236534003  SA118-25B

236534004  SA118-40B

236534005  SA118-51B

236534006  SA105-0.5B

236534007  SA105-10B

236534008  SA105009-10B

236534009  SA105-20B

236534010 SA105-31B

236534012 RSAU7-0.5B

236534013  RSAU7009-0.5B

236534014 RSAU7-10B

236534015 RSAU7-25B

236534016  RSAU7-40B

236534017 RSAU7-54B

236534018  SA54-10B

236534019  SA54-20B

236534020  SA54-31B

1201931119 Method Blank (MB)

1201931120 236534020(SA54-31B) Sample Duplicate (DUP)
1201931121 236534020(SA54-31B) Matrix Spike (MS)
1201931122 Laboratory Control Sample (LCS)

The samplesin 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 I nfor mation:

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

Standar ds I nformation
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: 236534020 (SA54-31B).

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

Technical | nformation:

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

Sample Re-prep/Re-analysis
Sample 1201931122 (L CS) was recounted due to low recovery. Samples 1201931120 (SA54-31B) and
236534020 (SA54-31B) were recounted due to high relative percent difference/relative error ratio.

Miscellaneous | nfor mation:

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 742186 was generated due to Other. 1. Samples 236534006, 236534013, 236534014 and
236534018 have 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

The sample and the duplicate, 1201931120 (SA54-31B) and 236534020 (SA54-31B), did not meet the
relative percent difference requirement, however they do meet the relative error ratio requirement with
value of 1.7716.

Qualifier information

Manual qualifiers were not required.

Certification Statement

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

Review Validation:

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

Thefollowing data validator verified the information presented in this case narrative:

Reviewer/Date: %/%%7
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GEL Laboratories LLC NCR Report No.: 733592
Form GEL-NCR Revision No.: 2
COMPANY - WIDE NONCONFORMANCE REPORT
Mo.Day Yr. Division: Quality Criteria: Type:
15-SEP-09 Radiochemistry Specifications Process
Instrument Type: Test / Method: Matrix Type: Client Code:
LUCAS CELL DETECTOR EPA 903.1 Modified Liquid KERR

Batch ID:
900913

Sample Numbers:
SEE BELOW

Application Issues:
RDL less than MDA
Other

Potentially affected work order(s)(SDG): 235816,236238,236435,236534

Nonconformance Description:

Specification and Requirements

NRG Disposition:

1. Sample 235816007 has Radium-226 activity between two and five
times the MDA and uncertainty greater than 30% of that respective
activity. The sample was counted the maximum count time of 30 minutes
to achieve the best possible uncertainties.

2. Sample 1201919503 did not meet the MDA requirements. The sample
counted the maximum count time of 30 minutes.

1. PM notified, reporting results.

2. Reporting results.

Originator's Name:
Lyndsey Pace
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Data Validator/Group Leader:

Lesley Anderson 15-SEP-09
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GEL Laboratories LLC NCR Report No.: 736721
Form GEL-NCR Revision No.: 1
COMPANY - WIDE NONCONFORMANCE REPORT

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

22-SEP-09 Radiochemistry Specifications Process

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

ALPHA SPECTROMETER DOE EML HASL-300, Th-01-RC Liquid KERR

Modified

Batch ID:
901446

Sample Numbers:
See Below

Potentially affected work order(s)(SDG): 235860,236077,236238,236534
Application Issues:

RDL less than MDA

Failed Recovery for Surrogate or Tracer

Specification and Requirements
Nonconformance Description:

NRG Disposition:

1. Samples 235860015 and 236077013 did not meet the detection limit
for Th-228 and 236534011 did not meet the detection limits for Th-228,
Th-230 and Th-232 due to limited sample volume. Blank 1201920746
did not meet the detection limit for Th-228 due to keeping the blank
aliquot consistent with the other sample aliquots.

2. Sample 236534011 did not meet the client's tracer yield recovery
requirements with an achieved tracer recovery of 67.6%.

1. Sample aliquots were restricted by limited sample volume. Samples
were counted 1000 minutes to achieve the best MDA possible.

2. Both the batch blank and LCS met client's tracer yield recovery
requirements and the sample meets GEL's standard tracer yield recovery
requirements. PM notified, reporting results.

Originator's Name:

Eric Brimstin 22-SEP-09
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GEL Laboratories LLC NCR Report No.: 737268
Form GEL-NCR Revision No.: 2
COMPANY - WIDE NONCONFORMANCE REPORT

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

23-SEP-09 Radiochemistry Specifications Product

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

ALPHA SPECTROMETER DOE EML HASL-300, U-02-RC Liquid KERR

Modified

Batch ID:
901448

Sample Numbers:
See Below.

Potentially affected work order(s)(SDG): 235860,236077,236238,236534
Application Issues:

Failed Recovery for Surrogate or Tracer

Failed Yield for Surrogates

Specification and Requirements
Nonconformance Description:

NRG Disposition:

1. Samples 235860015 and 236238008, blank 1201920749, laboratory
control spike 1201920750 and laboratory control spike duplicate
1201920751 do not meet the client's tracer yield recovery acceptance
criteria.

1. Samples were counted the maximum count time and meet the client's
uncertainty requirements. The LCS and LCSD both meet their respective
spike recovery requirements and meet relative percent difference
duplication requirements. Group leader consulted and results were further
evaluated and determined to be of good statistical quality. PM notified,
reporting results.

Originator's Name:

Eric Brimstin 23-SEP-09
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GEL Laboratories LLC NCR Report No.: 742186
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:

905684 See Below

Potentially affected work order(s)(SDG): 236534
Application Issues:
Other

Specification and Requirements
Nonconformance Description:

NRG Disposition:

1. Samples 236534006, 236534013, 236534014 and 236534018 have
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:
Lesley Anderson 06-0OCT-09
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GEL Laboratories LLC NCR Report No.: 743125
Form GEL-NCR Revision No.: 3
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:

GFPC EPA 904.0/SW846 9320 Modified Solid KERR

Batch ID: Sample Numbers:

903231 See Below

Application Issues:
Other

Potentially affected work order(s)(SDG): 236534

Specification and Requirements
Nonconformance Description:

NRG Disposition:

activity.

1. Sample 236534005 has Radium-228 activity between two and five
times the MDA and uncertainty greater than 30% of that respective

1. Samples were all counted the maximum count time of 390 minutes to
achieve the best possible uncertainties. PM notified, reporting results.

Originator's Name:
Spencer Collins 07-0OCT-09
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Nat Long
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GEL Laboratories LLC
Form GEL-NCR

NCR Report No.: 743156
Revision No.: 3

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
Vioaimneu

Batch ID:
909230

Sample Numbers:
See Below

Potentially affected work order(s)(SDG): 236534
Application Issues:

RDL less than MDA

Failed Recovery for Surrogate or Tracer

Other

Specification and Requirements
Nonconformance Description:

NRG Disposition:

1. Samples 236534001, 236534002, 236534003, 236534004,
236534005, 236534006, 236534007, 236534008, 236534009,
236534010, 236534012, 236534013, 236534014, 236534015,
236534016, 236534018, 236534019 236534020 and duplicate
1201939901 do not meet the client's yield recovery requirements.

2. Samples 236534002, 236534004, 236534006, 236534010,
236534013, 236534015 and 236534016 do not meet the detection limit
for U-235/236. Method blank 1201939900 does not meet the detection
limits for U-233/234, U-235/236 and U-238.

3. Samples 236534003 and 236534005 have Uranium-235/236 activity
greater than five times the MDA and uncertainty greater than 30% of that
activity. Samples 236534008, 236534017, 236534018 and 236534019
have Uranium-235/236 activity between two and five times the MDA and
uncertainty greater than 30% of that respective activity.

4. Samples 236534002, 236534004, 236534005, 236534006,
236534007, 236534008, 236534009, 236534018 and 236534020 do not
meet the resolution criteria of having tracer full width half maximum less
than or equal to 100 keV.

1. Samples do not meet the yield recovery requirements due to difficulties
with the sample matrices. Samples have been reprepped in the attempt to
achieve better yield recoveries. The samples do meet GEL's standard
tracer yield recovery requirements and the blank and LCS both meet the
client's tracer yield recovery requirements. PM notified, group leader
consulted, reporting results.

2. Samples do not meet the U-235/236 detection limit due to low yield
recoveries resulting from difficulties with the sample matrices. The blank
does not meet the detection limits due to keeping the blank aliquot
consistent with the other sample aliquots. Samples were counted 1000
minutes to achieve the lowest possible MDA. PM notified, group leader
consulted, reporting results.

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

4. Sample counts are within their respective regions of interest. Batch has
been reprepped already due to difficulties with sample matrices leading to
poor resolution and low tracer yield recoveries. Reporting results.

Originator's Name:

Eric Brimstin 07-OCT-09
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SAMPLE DATA
SUMMARY
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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: 236534 GEL Work Order: 236534

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 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: SA118-0.5B Proiect: KERRHenderson
SampleID: 236534001 ClientID: KERR003
Matrix: SO
Collect Date: 02-SEP-09 06:45
Receive Date: 03-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 1.54 +/-0.230 0.114 0.050 pCilg JXD2 09/29/09 1937 905065 1
Thorium-230 0.835 +/-0.169 0.102 0.050 pCilg
Thorium-232 1.34 +/-0.215 0.127 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 119 +/-0.269 0.210 0.040 pCilg JXD2 10/06/09 2353 909230 2
Uranium-235/236 0.203 +/-0.124 0.130 0.040 pCi/g
Uranium-238 111 +/-0.250 0.151 0.040 pCilg
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 2.02 +/-0.359 0.511 0.500 pCilg JXC5 10/06/09 2038 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 0.793 +/-0.208 0.186 0.500 pCilg KSD1 10/05/09 1535 905684 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Sail Prep GL-RAD-A-021 MXM5 09/10/09 1607 901366

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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Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102
Newport Beach, California 92660 Report Date: October 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: SA118-10B Proiect: KERRHenderson
SampleID: 236534002 ClientID: KERR003
Matrix: SO
Collect Date: 02-SEP-09 07:05
Receive Date: 03-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 1.30 +/-0.223 0.0929 0.050 pCilg JXD2 09/29/09 1937 905065 1
Thorium-230 0.896 +/-0.188 0.116 0.050 pCilg
Thorium-232 112 +/-0.203 0.0722 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 1.36 +/-0.329 0.295 0.040 pCilg JXD2 10/06/09 2353 909230 2
Uranium-235/236 U 0.0823  +/-0.0988 0.157 0.040 pCilg
Uranium-238 1.20 +/-0.281 0.127 0.040 pCilg
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 0.533 +/-0.269 0.363 0.500 pCilg JXC5 10/06/09 1752 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 0.733 +/-0.205 0.161 0.500 pCilg KSD1 10/05/09 1535 905684 4
Thefollowing Prep Methods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 MXM5 09/10/09 1607 901366

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" 75.8 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 211 (15%-125%)
Barium-133 Tracer Gas Flow Radium 228 "Dry Weight 88.0 (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 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Hender son
Client Sample ID: SA118-25B Proiect: KERRHenderson
SampleID: 236534003 ClientID: KERR003
Matrix: SO
Collect Date: 02-SEP-09 07:30
Receive Date: 03-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 0.728 +/-0.178 0.200 0.050 pCilg JXD2 09/29/09 1943 905065 1
Thorium-230 1.58 +/-0.211 0.079 0.050 pCilg
Thorium-232 0.536 +/-0.126 0.079 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 179 +/-0.207 0.0863 0.040 pCilg JXD2 10/06/09 2353 909230 2
Uranium-235/236 0.170  +/-0.0696 0.0222 0.040 pCilg
Uranium-238 155 +/-0.190 0.0459 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 0.717 +/-0.358 0.521 0.500 pCilg JXC5 10/06/09 1752 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 143 +/-0.297 0.182 0.500 pCilg KSD1 10/05/09 1605 905684 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Sail Prep GL-RAD-A-021 MXM5 09/10/09 1607 901366

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" 75.7 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 60.1 (15%-125%)
Barium-133 Tracer Gas Flow Radium 228 "Dry Weight 89.6 (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 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Hender son
Client Sample ID: SA118-40B Proiect: KERRHenderson
SampleID: 236534004 ClientID: KERRO003
Matrix: SO
Collect Date: 02-SEP-09 08:18
Receive Date: 03-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-228 127 +/-0.178 0.108 0.050 pCilg JXD2 09/29/09 1943 905065 1
Thorium-230 141 +/-0.177 0.0437 0.050 pCilg
Thorium-232 0.890 +/-0.143 0.0702 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 187 +/-0.265 0.116 0.040 pCilg JXD2 10/06/09 2354 909230 2
Uranium-235/236 U 0.0697 +/-0.072 0.111 0.040 pCilg
Uranium-238 1.62 +/-0.245 0.090 0.040 pCilg
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 0.836 +/-0.305 0.482 0.500 pCilg JXC5 10/06/09 2038 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 0.965 +/-0.241 0.208 0.500 pCilg KSD1 10/05/09 1605 905684 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 MXM5 09/10/09 1607 901366

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" 97.9 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 37.8 (15%-125%)
Barium-133 Tracer Gas Flow Radium 228 "Dry Weight 98.4 (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 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: SA118-51B Proiect: KERRHenderson
SampleID: 236534005 ClientID: KERR003
Matrix: SO
Collect Date: 02-SEP-09 08:49
Receive Date: 03-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 0.888 +/-0.146 0.0914 0.050 pCilg JXD2 09/29/09 1943 905065 1
Thorium-230 3.12 +/-0.260 0.0841 0.050 pCilg
Thorium-232 0.736 +/-0.128 0.0676 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 3.88 +/-0.342 0.0859 0.040 pCilg JXD2 10/06/09 2354 909230 2
Uranium-235/236 0.307 +/-0.106 0.0288 0.040 pCi/g
Uranium-238 3.87 +/-0.342 0.0859 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 1.02 +/-0.311 0.483 0.500 pCilg JXC5 10/06/09 2038 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 183 +/-0.337 0.231 0.500 pCilg KSD1 10/05/09 1605 905684 4
Thefollowing Prep Methods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Sail Prep GL-RAD-A-021 MXM5 09/10/09 1607 901366

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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Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102
Newport Beach, California 92660 Report Date: October 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Hender son
Client Sample ID: SA105-0.5B Proiect: KERRHenderson
SampleID: 236534006 ClientID: KERRO003
Matrix: SO
Collect Date: 02-SEP-09 11:46
Recelve Date: 03-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 1.22 +/-0.230 0.182 0.050 pCilg JXD2 09/30/09 2150 905065 1
Thorium-230 0.694 +/-0.161 0.0886 0.050 pCilg
Thorium-232 121 +/-0.209 0.0708 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 0.688 +/-0.205 0.179 0.040 pCilg JXD2 10/06/09 2354 909230 2
Uranium-235/236 U 0.0329  +/-0.0456 0.0494 0.040 pCilg
Uranium-238 133 +/-0.261 0.040 0.040 pCilg
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 1.20 +/-0.279 0.416 0.500 pCilg JXC5 10/06/09 2039 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 0.653 +/-0.229 0.245 0.500 pCilg KSD1 10/05/09 1605 905684 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 MXM5 09/10/09 1607 901366

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" 727 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 27.1 (15%-125%)
Barium-133 Tracer Gas Flow Radium 228 "Dry Weight 101 (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 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Hender son
Client Sample ID: SA105-10B Proiect: KERRHenderson
SampleID: 236534007 ClientID: KERR003
Matrix: SO
Collect Date: 02-SEP-09 12:10
Receive Date: 03-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-228 147 +/-0.203 0.163 0.050 pCilg JXD2 09/29/09 1943 905065 1
Thorium-230 111 +/-0.161 0.0718 0.050 pCilg
Thorium-232 1.06 +/-0.155 0.0447 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 133 +/-0.248 0.150 0.040 pCilg JXD2 10/06/09 2354 909230 2
Uranium-235/236 0.111  +/-0.0856 0.106 0.040 pCilg
Uranium-238 116 +/-0.232 0.138 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 155 +/-0.381 0.585 0.500 pCilg JXC5 10/06/09 2039 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 1.10 +/-0.276 0.231 0.500 pCilg KSD1 10/05/09 1605 905684 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Sail Prep GL-RAD-A-021 MXM5 09/10/09 1607 901366

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" 97.6 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 32.0 (15%-125%)
Barium-133 Tracer Gas Flow Radium 228 "Dry Weight 98.2 (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 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: SA105009-10B Proiect: KERRHenderson
SampleID: 236534008 ClientID: KERR003
Matrix: SO
Collect Date: 02-SEP-09 12:10
Receive Date: 03-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 +/-0.201 0.196 0.050 pCilg JXD2 09/29/09 1943 905065 1
Thorium-230 1.03 +/-0.157 0.0582 0.050 pCilg
Thorium-232 1.18 +/-0.168 0.0582 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 1.64 +/-0.259 0.0997 0.040 pCilg JXD2 10/06/09 2354 909230 2
Uranium-235/236 0129  +/-0.0797 0.0386 0.040 pCilg
Uranium-238 142 +/-0.240 0.0796 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 1.02 +/-0.294 0.303 0.500 pCilg JXC5 10/06/09 1752 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 0.850 +/-0.237 0.221 0.500 pCilg KSD1 10/05/09 1605 905684 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Sail Prep GL-RAD-A-021 MXM5 09/10/09 1607 901366

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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Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102
Newport Beach, California 92660 Report Date: October 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Hender son
Client Sample ID: SA105-20B Proiect: KERRHenderson
SampleID: 236534009 ClientID: KERR003
Matrix: SO
Collect Date: 02-SEP-09 12:40
Receive Date: 03-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 2.02 +/-0.224 0.182 0.050 pCilg JXD2 09/29/09 1943 905065 1
Thorium-230 1.93 +/-0.198 0.0927 0.050 pCilg
Thorium-232 1.46 +/-0.170 0.0619 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 2.18 +/-0.339 0.128 0.040 pCilg JXD2 10/06/09 2354 909230 2
Uranium-235/236 0.148 +/-0.107 0.126 0.040 pCilg
Uranium-238 2.20 +/-0.340 0.128 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 1.16 +/-0.330 0.508 0.500 pCilg JXC5 10/06/09 2039 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 149 +/-0.291 0.210 0.500 pCilg KSD1 10/05/09 1605 905684 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Sail Prep GL-RAD-A-021 MXM5 09/10/09 1607 901366

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" 105 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 275 (15%-125%)
Barium-133 Tracer Gas Flow Radium 228 "Dry Weight 101 (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 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Hender son
Client Sample ID: SA105-31B Proiect: KERRHenderson
SampleID: 236534010 ClientID: KERR003
Matrix: SO
Collect Date: 02-SEP-09 13:05
Receive Date: 03-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 0.628 +/-0.126 0.0959 0.050 pCilg JXD2 09/29/09 1943 905065 1
Thorium-230 4.23 +/-0.300 0.0608 0.050 pCilg
Thorium-232 0.555 +/-0.109 0.0421 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 8.54 +/-0.875 0.420 0.040 pCilg JXD2 10/06/09 2354 909230 2
Uranium-235/236 U 0.136 +/-0.296 0.537 0.040 pCilg
Uranium-238 5.65 +/-0.740 0.512 0.040 pCilg
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 1.04 +/-0.438 0.627 0.500 pCilg JXC5 10/06/09 1752 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 2.28 +/-0.368 0.208 0.500 pCilg KSD1 10/05/09 1640 905684 4
Thefollowing Prep Methods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 MXM5 09/10/09 1607 901366

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" 103 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 16.7 (15%-125%)
Barium-133 Tracer Gas Flow Radium 228 "Dry Weight 91.4 (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 7, 2009

Contact: Mr. Frank Hagar

Project: Tronox Hender son
Client Sample ID: EB090209-SO1 Proiect: KERRHenderson
Sample 1D: 236534011 Client ID: KERRO003
Matrix: w
Collect Date: 02-SEP-09 13:33
Receive Date: 03-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 0.0322  +/-0.0334 0.0546 0.030 pCi/L CXM209/18/09 1936 901446 1
Thorium-230 U 000317  +/-0.0256 0.0512 0.030 pCi/L

Thorium-232 U -0.00317  +/-0.0164 0.039 0.030 pCi/L

Alphaspec U, Liquid "As Received"

Uranium-233/234 U 0.00653  +/-0.0139 0.0259 0.030 pCi/L CXM209/17/09 1957 901448 2
Uranium-235/236 0.00717 +/-0.00812  0.00717 0.030 pCi/L

Uranium-238 U 00097 +/-0.0114 0.0185 0.030 pCi/L

Rad Gas Flow Proportional Counting

GFPC, Ra228, Liquid "As Received"

Radium-228 U 2.38 +/-1.87 2.98 3.00 pCi/L MXS209/18/09 1846 902602 3
Rad Radium-226

Lucas Cell, Ra226, liquid "As Received"

Radium-226 u 0.0246 +/-0.160 0.330 1.00 pCi/L KSD1 09/15/09 0830 900913 4
Thefollowing Analytical M ethods wer e per for med

Method 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, Liquid "As Received" 67.6 (15%-125%)
Uranium-232 Tracer Alphaspec U, Liquid "As Received" 74.0 (15%-125%)
Barium-133 Tracer GFPC, Ra228, Liquid "As Received" 75.6 (15%-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 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: RSAU7-0.5B Proiect: KERRHenderson
SampleID: 236534012 ClientID: KERR003
Matrix: SO
Collect Date: 03-SEP-09 06:42
Receive Date: 04-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 1.46 +/-0.228 0.142 0.050 pCilg JXD2 09/29/09 1943 905065 1
Thorium-230 0.822 +/-0.168 0.109 0.050 pCilg
Thorium-232 1.34 +/-0.207 0.078 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 0.980 +/-0.237 0.135 0.040 pCilg JXD2 10/06/09 2354 909230 2
Uranium-235/236 0.0696  +/-0.0682 0.0522 0.040 pCi/g
Uranium-238 1.29 +/-0.270 0.135 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 191 +/-0.489 0.602 0.500 pCilg JXC5 10/06/09 1752 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 0.426 +/-0.181 0.215 0.500 pCilg KSD1 10/05/09 1640 905684 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Sail Prep GL-RAD-A-021 MXM5 09/10/09 1607 901366

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”

Page 56 of 981

72.0 (15%-125%)
25.2 (15%-125%)
97.1 (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 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: RSAU7009-0.5B Proiect: KERRHenderson
SampleID: 236534013 ClientID: KERR003
Matrix: SO
Collect Date: 03-SEP-09 06:42
Receive Date: 04-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 1.39 +/-0.180 0.0954 0.050 pCilg JXD2 09/29/09 1943 905065 1
Thorium-230 0.782 +/-0.135 0.0884 0.050 pCilg
Thorium-232 1.25 +/-0.164 0.0524 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 0.912 +/-0.246 0.247 0.040 pCilg JXD2 10/06/09 2354 909230 2
Uranium-235/236 U 0.0479  +/-0.0828 0.153 0.040 pCilg
Uranium-238 1.16 +/-0.245 0.124 0.040 pCilg
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 0.875 +/-0.309 0.488 0.500 pCilg JXC5 10/06/09 2039 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 0.535 +/-0.196 0.210 0.500 pCilg KSD1 10/05/09 1640 905684 4
Thefollowing Prep Methods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 MXM5 09/10/09 1607 901366

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" 99.8 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 27.8 (15%-125%)
Barium-133 Tracer Gas Flow Radium 228 "Dry Weight 103 (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 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: RSAU7-10B Proiect: KERRHenderson
SampleID: 236534014 ClientID: KERR003
Matrix: SO
Collect Date: 03-SEP-09 07:00
Receive Date: 04-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 1.29 +/-0.189 0.154 0.050 pCilg JXD2 09/29/09 1943 905065 1
Thorium-230 0.889 +/-0.141 0.0546 0.050 pCilg
Thorium-232 1.07 +/-0.157 0.0764 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 137 +/-0.288 0.192 0.040 pCilg JXD2 10/06/09 2354 909230 2
Uranium-235/236 0.106 +/-0.085 0.0531 0.040 pCi/g
Uranium-238 117 +/-0.257 0.110 0.040 pCilg
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 1.28 +/-0.528 0.773 0.500 pCilg JXC5 10/06/09 1752 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 0.607 +/-0.201 0.209 0.500 pCilg KSD1 10/05/09 1640 905684 4
Thefollowing Prep M ethods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Sail Prep GL-RAD-A-021 MXM5 09/10/09 1607 901366

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" 86.9 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 25.0 (15%-125%)
Barium-133 Tracer Gas Flow Radium 228 "Dry Weight 89.2 (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 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: RSAU7-25B Proiect: KERRHenderson
SampleID: 236534015 ClientID: KERR003
Matrix: SO
Collect Date: 03-SEP-09 07:30
Receive Date: 04-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 1.49 +/-0.190 0.125 0.050 pCilg JXD2 09/29/09 1943 905065 1
Thorium-230 231 +/-0.222 0.0604 0.050 pCilg
Thorium-232 1.23 +/-0.163 0.0604 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 2.47 +/-0.281 0.133 0.040 pCilg JXD2 10/06/09 2354 909230 2
Uranium-235/236 U 0.068  +/-0.0913 0.157 0.040 pCilg
Uranium-238 221 +/-0.263 0.105 0.040 pCilg
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 0.764 +/-0.344 0.462 0.500 pCilg JXC5 10/06/09 1912 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 147 +/-0.320 0.252 0.500 pCilg KSD1 10/05/09 1640 905684 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 MXM5 09/10/09 1607 901366

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" 97.7 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 44.2 (15%-125%)
Barium-133 Tracer Gas Flow Radium 228 "Dry Weight 935 (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 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: RSAU7-40B Proiect: KERRHenderson
SampleID: 236534016 ClientID: KERR003
Matrix: SO
Collect Date: 03-SEP-09 08:15
Receive Date: 04-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 1.04 +/-0.170 0.157 0.050 pCilg JXD2 09/29/09 1943 905065 1
Thorium-230 2.27 +/-0.216 0.0585 0.050 pCilg
Thorium-232 0.777 +/-0.128 0.0585 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 3.70 +/-0.509 0.234 0.040 pCilg JXD2 10/06/09 2354 909230 2
Uranium-235/236 U 0.194 +/-0.164 0.239 0.040 pCilg
Uranium-238 243 +/-0.412 0.193 0.040 pCilg
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 137 +/-0.396 0.443 0.500 pCilg JXC5 10/06/09 1752 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 1.39 +/-0.280 0.206 0.500 pCilg KSD1 10/05/09 1640 905684 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 MXM5 09/10/09 1607 901366

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" 92.8 (15%-125%)
Uranium-232 Tracer Alphaspec U, Solid "Dry Weight Corrected" 20.5 (15%-125%)
Barium-133 Tracer Gas Flow Radium 228 "Dry Weight 825 (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 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Hender son
Client Sample ID: RSAU7-54B Proiect: KERRHenderson
SampleID: 236534017 ClientID: KERR003
Matrix: SO
Collect Date: 03-SEP-09 08:59
Receive Date: 04-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-228 112 +/-0.162 0.0913 0.050 pCilg JXD2 09/29/09 1943 905065 1
Thorium-230 1.59 +/-0.185 0.0608 0.050 pCi/g
Thorium-232 1.20 +/-0.159 0.0165 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 1.99 +/-0.175 0.053 0.040 pCilg JXD2 10/06/09 2354 909230 2
Uranium-235/236 0.112  +/-0.0498 0.0469 0.040 pCi/g
Uranium-238 178 +/-0.166 0.0487 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 1.07 +/-0.257 0.378 0.500 pCilg JXC5 10/06/09 2039 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 1.23 +/-0.283 0.231 0.500 pCilg KSD1 10/05/09 1640 905684 4
Thefollowing Prep Methods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Sail Prep GL-RAD-A-021 MXM5 09/10/09 1607 901366

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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Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102
Newport Beach, California 92660 Report Date: October 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Hender son
Client Sample ID: SA54-10B Proiect: KERRHenderson
SampleID: 236534018 ClientID: KERR003
Matrix: SO
Collect Date: 08-SEP-09 08:24
Receive Date: 09-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-228 119 +/-0.164 0.0983 0.050 pCilg JXD2 09/29/09 1943 905065 1
Thorium-230 0.766 +/-0.129 0.0751 0.050 pCilg
Thorium-232 1.06 +/-0.147 0.0499 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 179 +/-0.318 0.194 0.040 pCilg JXD2 10/06/09 2354 909230 2
Uranium-235/236 0.150  +/-0.0979 0.050 0.040 pCilg
Uranium-238 1.86 +/-0.310 0.0404 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 0.881 +/-0.379 0534 0.500 pCilg JXC5 10/06/09 1752 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 0.732 +/-0.236 0.241 0.500 pCilg KSD1 10/05/09 1710 905684 4
Thefollowing Prep Methods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Sail Prep GL-RAD-A-021 MXM5 09/10/09 1607 901366

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”

Page 62 of 981

103 (15%-125%)
26.1 (15%-125%)
917 (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 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: SA54-20B Proiect: KERRHenderson
SampleID: 236534019 ClientID: KERR003
Matrix: SO
Collect Date: 08-SEP-09 08:56
Receive Date: 09-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-228 137 +/-0.172 0.0898 0.050 pCilg JXD2 09/29/09 1943 905065 1
Thorium-230 2.24 +/-0.213 0.0637 0.050 pCilg
Thorium-232 1.25 +/-0.160 0.0573 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 2.35 +/-0.219 0.070 0.040 pCilg JXD2 10/06/09 2354 909230 2
Uranium-235/236 0.200 +/-0.0769 0.0714 0.040 pCi/g
Uranium-238 211 +/-0.208 0.0642 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 0.687 +/-0.369 0.562 0.500 pCilg JXC5 10/06/09 1752 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 127 +/-0.280 0.221 0.500 pCilg KSD1 10/05/09 1745 905684 4
Thefollowing Prep Methods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Sail Prep GL-RAD-A-021 MXM5 09/10/09 1607 901366

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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Certificate of Analysis

Company :  Northgate Environmental
Management, Inc.
Address: 1100 Quail St., Suite 102
Newport Beach, California 92660 Report Date: October 7, 2009
Contact: Mr. Frank Hagar
Project: Tronox Henderson
Client Sample ID: SA54-31B Proiect: KERRHenderson
SampleID: 236534020 ClientID: KERR003
Matrix: SO
Collect Date: 08-SEP-09 09:23
Receive Date: 09-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-228 127 +/-0.165 0.0877 0.050 pCilg JXD2 09/29/09 1943 905065 1
Thorium-230 2.46 +/-0.220 0.0559 0.050 pCilg
Thorium-232 1.07 +/-0.144 0.0152 0.100 pCilg
Alphaspec U, Solid "Dry Weight Corrected"
Uranium-233/234 2.44 +/-0.272 0.136 0.040 pCilg JXD2 10/06/09 2354 909230 2
Uranium-235/236 0.100  +/-0.0646 0.0699 0.040 pCi/g
Uranium-238 231 +/-0.257 0.0566 0.040 pCi/g
Rad Gas Flow Proportional Counting
Gas Flow Radium 228 "Dry Weight Corrected”
Radium-228 0.958 +/-0.402 0.579 0.500 pCilg JXC5 10/06/09 1753 903231 3
Rad Radium-226
Lucas Cell, Ra226, solid "Dry Weight Corrected"
Radium-226 1.82 +/-0.344 0.241 0.500 pCilg KSD1 10/05/09 2110 905684 4
Thefollowing Prep Methods wer e per for med
M ethod Description Analyst Date Time Prep Batch
Dry Soil Prep Dry Sail Prep GL-RAD-A-021 MXM5 09/10/09 1607 901366

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

. QC Summary Report Date: October 7, 2009
Northgat(_e Envworlmental Management, Inc. Page 1of 5
1100 Quail St., Suite 102
Newport Beach, California
Contact: Mr. Frank Hagar
Workorder: 236534
Parmname NOM Sample Qual QC Units RPD% REC% Range Anist Date Time
Rad Alpha Spec
Batch 901446
QC1201920747 LCS
Thorium-228 U 0.0321 pCi/L CXM2 (09/16/09 17:56
+/-0.0238
Thorium-230 2.68 2381 pCi/L 105  (75%-125%)
+/-0.157
Thorium-232 U 0.00 pCi/L (75%-125%)
+/-0.00893
QC1201920748 LCSD
Thorium-228 U 0.0203 pCi/L 452 09/16/09 17:56
+/-0.0303
Thorium-230 2.68 2.98 pCi/L 6.01 111 (0%-20%)
+/-0.160
Thorium-232 U 0.00224 pCi/L (0%-20%)
+/-0.00759
QC1201920746 MB
Thorium-228 U 0.0236 pCi/L 09/16/09 17:56
+/-0.0207
Thorium-230 U -0.00234 pCi/L
+/-0.0121
Thorium-232 U 0.00 pCi/L
+/-0.00649
Batch 901448
QC1201920750 LCS
Uranium-233/234 2.76 pCi/L CXM2 (09/17/09 20:03
+/-0.163
Uranium-235/236 0.194 pCi/L
+/-0.0502
Uranium-238 315 3.03 pCi/L 96.1  (75%-125%)
+/-0.170
QC1201920751 LCSD
Uranium-233/234 320 pCi/L 14.8 09/17/09 20:03
+/-0.222
Uranium-235/236 0.152 pCi/L 24.3
+/-0.0586
Uranium-238 3.15 313 pCi/L 332 99.3 (0%-20%)
+/-0.220
QC1201920749  MB
Uranium-233/234 u 0.00533 pCi/L 09/18/09 19:36
+/-0.0165
Uranium-235/236 U 0.00 pCi/L
+/-0.0115
Uranium-238 0.0143 pCi/L
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QC Summary
Workorder: 236534 Page 2 of 5
Parmname NOM Sample Qual QcC Units RPD% REC% Range Anlst Date Time
Rad Alpha Spec
Batch 901448
+/-0.0162
Batch 905065
QC1201929688 236534020 DUP
Thorium-228 1.27 1.20 pCilg 6.04 (0%-20%) JXD2 09/29/09 19:43
+/-0.165 +/-0.157
Thorium-230 2.46 2.26 pCily 854 (0% - 20%)
+/-0.220 +/-0.210
Thorium-232 1.07 1.02 pCilg 454 (0% - 20%)
+/-0.144 +/-0.142
QC1201929690 LCS
Thorium-228 U 0.070 pCi/g 09/29/09 19:43
+/-0.0679
Thorium-230 8.30 6.65 pCi/g 80.1  (75%-125%)
+/-0.358
Thorium-232 U 0.0149 pCi/g (75%-125%)
+/-0.0292
QC1201929687 MB
Thorium-228 U -0.0453 pCi/g 09/30/09 21:50
+/-0.0732
Thorium-230 U 0.00 pCi/g
+/-0.0431
Thorium-232 U -0.018 pCi/g
+/-0.0305
QC1201929689 236534020 MS
Thorium-228 127 115 pCi/g 09/29/09 19:43
+/-0.165 +/-0.145
Thorium-230 8.46 2.46 8.95 pCi/g 76.7  (75%-125%)
+/-0.220 +/-0.387
Thorium-232 1.07 1.14 pCilg (75%-125%)
+/-0.144 +/-0.139
Batch 909230
QC1201939901 236534020 DUP
Uranium-233/234 244 2.60 pCi/g 6.13 (0% -20%) JXD2 10/06/09 23:54
+/-0.272 +/-0.250
Uranium-235/236 0.100 0.113 pCi/g 114 (0% - 100%)
+/-0.0646 +/-0.0607
Uranium-238 231 2.18 pCi/g 5.86 (0% - 20%)
+/-0.257 +/-0.228
QC1201939903 LCS
Uranium-233/234 4.60 pCi/g 10/06/09 23:54
+/-0.253
Uranium-235/236 0.231 pCi/g
+/-0.0651
Uranium-238 4.98 5.03 pCi/g 101 (75%-125%)
+/-0.266
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2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

GEL LABORATORIES LLC

QC Summary
Workorder: 236534 Page 3of 5
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Rad Alpha Spec
Batch 909230
QC1201939900 MB
Uranium-233/234 U -0.00116 pCi/g JXD2 10/06/09 23:54
+/-0.0258
Uranium-235/236 U 0.0044 pCi/g
+/-0.0228
Uranium-238 U 0.00356 pCi/g
+/-0.0209
QC1201939902 236534020 MS
Uranium-233/234 2.44 7.08 pCi/g 10/06/09 23:54
+/-0.272 +/-0.416
Uranium-235/236 0.100 0.436 pCi/g
+/-0.0646 +/-0.116
Uranium-238 4.98 231 7.20 pCi/g 98.1  (75%-125%)
+/-0.257 +/-0.418
Rad Gas Flow
Batch 902602
QC1201923560 LCS
Radium-228 11.4 115 pCi/L 100  (75%-125%) MXS2 (09/18/09 18:46
+/-1.19
QC1201923561 LCSD
Radium-228 11.4 11.2 pCi/L 2.33 98.1 (0%-20%) 09/18/09 18:46
+/-1.25
QC1201923559 MB
Radium-228 0.561 pCi/L 09/18/09 18:46
+/-0.375
Batch 903231
QC1201925140 236534020 DUP
Radium-228 0.958 1.69 pCi/g 55.1 (0% - 100%) JXC5 10/06/09 20:38
+/-0.402 +/-0.403
QC1201925142 LCS
Radium-228 7.08 6.71 pCilg 948  (75%-125%) 10/06/09 19:12
+/-1.09
QC1201925139  MB
Radium-228 U 0.281 pCi/g 10/06/09 17:53
+/-0.302
QC1201925141 236534020 MS
Radium-228 79.5 0.958 729 pCi/g 90.5  (75%-125%) 10/06/09 17:53
+/-0.402 +/-7.36
Rad Ra-226
Batch 900913
QC1201919503 235816007 DUP
Radium-226 0712 U 0.378 pCi/L 61.4 (0% - 100%) KSD1 09/15/09 12:55
+/-0.265 +/-0.262
QC1201919505 LCS
Radium-226 15.1 121 pCi/L 80.2  (75%-125%) 09/15/09 12:55
+/-1.24
QC1201919502  MB
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2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 236534 Page 4 of 5
Parmname NOM Sample Qual QcC Units RPD% REC% Range Anlst Date Time
Rad Ra-226
Batch 900913
Radium-226 U 0.0518 pCi/L 09/15/09 09:10
+/-0.112
QC1201919504 235816007 MS
Radium-226 121 0.712 121 pCi/L 99.6  (75%-125%) KSD1 (09/15/09 08:30
+/-0.265 +/-9.23
Batch 905684
QC1201931120 236534020 DUP
Radium-226 1.82 3.02 pCi/g 49.5* (0% -20%) KSD1 10/05/09 21:10
+/-0.344 +/-0.479
QC1201931122 LCS
Radium-226 11.5 8.61 pCi/g 75.1  (75%-125%) 10/05/09 23:20
+/-0.673
QC1201931119 MB
Radium-226 ) 0.213 pCi/g 10/05/09 17:10
+/-0.155
QC1201931121 236534020 MS
Radium-226 12.0 1.82 13.6 pCi/g 985  (75%-125%) 10/05/09 17:10
+/-0.344 +/-0.850

Notes:
The Qualifiersin this report are defined as follows:

**  Andyteisasurrogate compound
< Result isless 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 Resultsare 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 Vaue
H Analytical holding time was exceeded
J Valueis estimated
M M if above MDC and lessthan LLD
M Matrix Related Failure
N/A  RPD or %Recovery limits do not apply.
ND Analyte 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
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QC Summary
Workorder: 236534 Page 50f 5
Parmname NOM Sample Qual QcC Units RPD% REC% Range Anlst Date Time
X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Y QC Samples were not spiked with this compound
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.

" 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, a control limit of +/- the
RL isused to evauate 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
reguirements of the NELAC standard unless qualified on the QC Summary.
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Radiochemistry Batch Checklist, Rev 9

Batch# 90 ! LHL Product: ‘ﬂk Date: 9/ Z%ZDE

Criteria: Yas

No

Comments

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

Nt

Samples have been blank corrected (if required)

MA

It activity lass 10° MDA/ MDC, error is 150% or less of
sample activity. If greater 10* MDA/ MDC, arror is 40%
or less. |f 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.

MeR? 73L7R1

I 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 accaptance criteria.

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

NLE 736

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

|Sample was run within hoid time.

Sample was correctly preserved if required.

Smears Taken for Radioactive batches.

M

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

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

No transcription errors are apparent.

Aux data is correct.

Mk

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

Batch entered into Case Narrative.

Batch non-conformances completed. if applicable.

NerRH 73672)

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

<N NN ISET ISR IS T INS

MR 73492

Aliquot Correction completed if required.

M

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

&

GEL Laboratories, LLC
revised 8/1/08

S Y22(07

Secondary Review Performed By: 3\«(('/‘4—-/— ‘1/9:5/0—(\

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

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 901446
SAMPLE DATE : 2-SEP-2009 00:00:00.
AC-227 SEPARATION : 14-SEP-2009 23:15:00

SAMPLE ID : S0236534011_TH
SAMPLE QTY: 0.800 L

DETECTOR NUMBER

168627

AVERAGE %EFFICIENCY :26.2903

COUNT DATE:18-SEP-2009 19:36:10

ELAPSED LIVE TIME(SEC): 60000.00

% YIELD . 67.644 ANALYST :CXM2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA TH.N
ID: A2796-J ID: A2796-J ID: 0387-B-102 BKG FILE : B193.CNF;110
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 13-SEP-2009

PCI/L: 2.675E+00 PCI/L : 2.675E+00 NOMINAL : 3.90602 dpm EFF FILE : W193.CNF;37
RESULTS : 2.64218 dpm | CAL DATE : 24-AUG-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 6038.010 409.000 405.000 4.000 2.0000 68.10000 2.20E+00 2.50E-01 6.68E-02 2.53E-02 2.16E-01
TH-228 5363.000 19.000 10.000 9.000 3.0000 99.94000 3.22E-02 3.35E-02 5.46E-02 2.25E-02 3.34E-02
TH229  4900.000 5.000 -6.000 11.000 3.3166 99.52000 -1.91E-02 2.49E-02 5.86E-02 245E-02 2.49E-02
TH-230 4625.000 9.000 1.000 8.000 2.8284 100.0000 3.17E-03 2.56E-02 5.12E-02 2.08E-02 2.56E-02
TH-232 3972.000 3.000 -1.000 4.000 2.0000 100.0000 -3.17E-03 1.64E-02 3.90E-02 1.47E-02 1.64E-02
NOTE: Ac-227 results decay corrected to separation date/time.
% 3 3% %
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 901446
SAMPLE DATE : 11-SEP-2009 00:00:00
AC-227 SEPARATION : 14-SEP-2009 23:15:00

SAMPLE ID : S1201920746_TH
SAMPLE QTY: 0.800 L

DETECTOR NUMBER
AVERAGE %EFFICIENCY :33.8617

78783

COUNT DATE:16-SEP-2009 17:56:24

ELAPSED LIVE TIME(SEC): 60000.00

% YIELD : 70.986 ANALYST :CXM2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-J ID : 0387-B-102 BKG FILE : B045.CNF;1054
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 13-SEP-2009
PCI/L: 2.675E+00 PCI/L : 2.675E+00 NOMINAL : 3.90602 dpm EFF FILE : WO045.CNF;287
RESULTS : 2.77272dpm | 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 6038.010 593.000 591.000 2.000 1.4142 68.10000 2.20E+00 2.14E-01 3.57E-02 1.22E-02 1.78E-01
TH-228 5363.000 15.000 10.000 5.000 2.2361 99.94000 2.36E-02 2.07E-02 3.16E-02 1.23E-02 2.07E-02
TH229  4900.000 6.000 2.000 4.000 2.0000 99.52000 4.71E-03 1.46E-02 2.90E-02 1.10E-02 1.46E-02
TH-230 4625.000 3.000 -1.000 4.000 2.0000 100.0000 -2.34E-03 1.21E-02 2.88E-02 1.09E-02 1.21E-02
TH-232 3972.000 1.000 0.000 1.000 1.0000 100.0000 0.00E+00 6.49E-03 1.79E-02 5.45E-03 6.49E-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: 901446
SAMPLE DATE : 11-SEP-2009 00:00:00
AC-227 SEPARATION : 14-SEP-2009 23:15:00

SAMPLE ID : S1201920747_TH
SAMPLE QTY: 0.800 L

DETECTOR NUMBER

76544

AVERAGE %EFFICIENCY :34.2883

COUNT DATE:16-SEP-2009 17:56:24

ELAPSED LIVE TIME(SEC): 60000.00

% YIELD 1 72.119 ANALYST :CXM2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-J ID : 0387-B-102 BKG FILE : B046.CNF;1065
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 13-SEP-2009
PCI/L: 2.675E+00 PCI/L: 2.675E+00 NOMINAL : 3.90602 dpm EFF FILE : W046.CNF;278
RESULTS : 2.81699 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 6038.010 613.000 608.000 5.000 2.2361 68.10000 2.20E+00 2.13E-01 4.85E-02 1.88E-02 1.76E-O1
TH-228 5363.000 21.000 14.000 7.000 2.6458 99.94000 3.21E-02 2.38E-02 3.51E-02 1.41E-02 2.38E-02
TH229  4900.000 4.000 -2.000 6.000 2.4495 99.52000 -4.58E-03 1.42E-02 3.29E-02 1.30E-02 1.42E-02
TH-230 4625.000 1238.000 1232.000 6.000 2.4495 100.0000 2.81E+00 2.18E-01 3.28E-02 1.30E-02 1.57E-01
TH-232 3972.000 2.000 0.000 2.000 1.4142 100.0000 0.00E+00 8.93E-03 2.18E-02 7.49E-03 8.93E-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: 901446
SAMPLE DATE : 11-SEP-2009 00:00:00
AC-227 SEPARATION : 14-SEP-2009 23:15:00

SAMPLE ID : S1201920748_TH

SAMPLE QTY:

0.800 L

DETECTOR NUMBER  :46-089B1 COUNT DATE:16-SEP-2009 17:56:24
AVERAGE %EFFICIENCY :34.1455 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 73.731 ANALYST :CXM2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-J ID : 0387-B-102 BKG FILE : B047.CNF;1060
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 13-SEP-2009
PCI/L: 2.675E+00 PCI/L: 2.675E+00 NOMINAL : 3.90602 dpm EFF FILE : WO047.CNF;292
RESULTS : 2.87995dpm | 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 6038.010 628.000 619.000 9.000 3.0000 68.10000 2.20E+00 2.12E-01 6.03E-02 2.48E-02 1.76E-01
TH-228 5363.000 28.000 9.000 19.000 4.3589 99.94000 2.03E-02 3.03E-02 5.24E-02 2.28E-02 3.03E-02
TH229  4900.000 11.000 6.000 5.000 2.2361 99.52000 1.35E-02 1.76E-02 3.01E-02 1.17E-02 1.76E-02
TH-230 4625.000 1335.000 1332.000 3.000 1.7321 100.0000 2.98E+00 2.27E-01 2.47E-02 9.01E-03 1.60E-01
TH-232 3972.000 2.000 1.000 1.000 1.0000 100.0000 2.24E-03 7.59E-03 1.71E-02 5.20E-03 7.59E-03
NOTE: Ac-227 results decay corrected to separation date/time.
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Radiochemistry Batch Checklist, Rev 9

Batch# 9050‘§ Product: '\1’_! Date: IMHZU E

Critena: Yas No Comments
Sample Solids are iess than or equal 10100 mg for GAB. /1)
Samples have been blank corrected (if required) /I/,{A—

it activity less 10° MDA/ MDC, error is 150% or lass of
sample activity. It 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.

It duplicate aclivities are lass 5° MDA/ MDC, then RPD

is 100% or less. It 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 hoid time.

Sample was correctly preserved if required.

Smears Taken for Radioactive batches.

Mk

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

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

No transcription errors are apparent.

AA

Aux data is correct.

Client Special requirements page has been checked.

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

QC data entered intoc QC database and balch is in REVW

SNSRI IS SRS

Hit notification complete (if necessary) JIA
Baich entered into Case Narrative.

Batch non-conformances compieted. if applicable. /{// A'
Batch non-conformances second reviewed and disposition

verilied to be completed. AUA
Aliquot_Correction completed if required. MiA

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

Q\

GEL Laboratories, LLC

Primary Review Pert ay:Z }O//l//”?
o it
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 905065
SAMPLE DATE : 2-SEP-2009 00:00:00.
AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE ID : S0236534001_TH

SAMPLE QTY:

0.255 G

DETECTOR NUMBER

78910

COUNT DATE:29-SEP-2009 19:37:35

AVERAGE %EFFICIENCY :25.7346 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 83.031 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 : B207.CNF;58
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.393E+00 PCI/G : 8.393E+00 NOMINAL : 3.90244 dpm EFF FILE : W207.CNF;38
RESULTS : 3.24024 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 pCi/G
AC-227 5994.040  411.000  403.000 8.000 2.8284 57.44000 6.89E+00 8.00E-01 2.76E-01 1.13E-01 6.86E-01
TH-228 5363.000 186.000 181.000 5.000 2.2361 99.94000 1.54E+00 2.48E-01 1.14E-01 4.42E-02 2.30E-01
TH229  4900.000 14.000 10.000 4.000 2.0000 99.52000 8.31E-02 6.93E-02 1.02E-01 3.87E-02 6.91E-02
TH-230 4625.000 105.000 101.000 4.000 2.0000 100.0000 8.35E-01 1.76E-01 1.02E-01 3.85E-02 1.69E-01
TH-232 3972.000 169.000 162.000 7.000 2.6458 100.0000 1.34E+00 2.29E-01 1.27E-01 5.09E-02 2.15E-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: 905065

SAMPLE DATE : 2-SEP-2009 00:00:00.
AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE ID : S0236534002_TH

SAMPLE QTY: 0.251

G

DETECTOR NUMBER

78911

COUNT DATE:29-SEP-2009 19:37:38

AVERAGE %EFFICIENCY :25.1006 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 75.834 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 : B208.CNF;58
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G: 8.527E+00 PCI/G: 8.527E+00 NOMINAL : 3.90244 dpm EFF FILE : W208.CNF;38
RESULTS : 2.95938 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 pCi/G
AC-227 5994.040 367.000 359.000 8.000 2.8284 57.44000 7.00E+00 8.50E-01 3.15E-01 1.28E-01 7.40E-01
TH-228 5363.000 136.000 134.000 2.000 1.4142 99.94000 1.30E+00 2.36E-01 9.29E-02 3.19E-02 2.23E-01
TH229  4900.000 4.000 0.000 4.000 2.0000 99.52000 0.00E+00 5.25E-02 1.17E-01 4.41E-02 5.25E-02
TH-230 4625.000 99.000 95.000 4.000 2.0000 100.0000 8.96E-01 1.95E-01 1.16E-01 4.39E-02 1.88E-01
TH-232 3972.000 120.000 119.000 1.000 1.0000 100.0000 1.12E+00 2.14E-01 7.22E-02 2.19E-02 2.03E-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: 905065
SAMPLE DATE : 2-SEP-2009 00:00:00.
AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE QTY:

SAMPLE ID : S0236534003_TH

0.254 G

DETECTOR NUMBER  :45-149AA5 COUNT DATE:29-SEP-2009 19:43:01
AVERAGE %EFFICIENCY :32.7650 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD 1 75.744 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 : 8.426E+00 PCI/G : 8.426E+00 NOMINAL : 3.90244 dpm EFF FILE : W025.CNF;317
RESULTS : 2.95587 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 5994.040 512.000 468.000  44.000 6.6332 57.44000 6.92E+00 7.98E-01 5.01E-01 2.28E-01 6.83E-01
TH-228 5363.000 126.000 99.000 27.000 5.1962 99.94000 7.28E-01 1.83E-01 2.00E-01 8.89E-02 1.78E-01
TH229  4900.000 10.000 3.000 7.000 2.6458 99.52000 2.15E-02 5.80E-02 1.10E-01 4.42E-02 5.80E-02
TH-230 4625.000 224.000 221.000 3.000 1.7321 100.0000 1.58E+00 2.31E-01 7.90E-02 2.88E-02 2.11E-01
TH-232 3972.000 78.000 75.000 3.000 1.7321 100.0000 5.36E-01 1.30E-01 7.90E-02 2.88E-02 1.26E-O1
NOTE: Ac-227 results decay corrected to separation date/time.
% - 3 % %
27 : win wi wi wi win
25
23 |
—_ 21
: o
3 5]
S 13|
2 110
B 9l
< 70
50
3 I m‘mﬂm‘
17\\\\\\HHH\HHHHHH\ H\I‘H\\H\
2318 2708 3103 3501 PB903| 4309 44L9 5133 5551 |[5973| 6398 6828 7262

Energy (keV)

Page 83 of 981

TH232

TH230

TH228
TH227

m TH229
w




Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 905065
SAMPLE DATE : 2-SEP-2009 00:00:00.
AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE QTY:

0.251

SAMPLE ID : S0236534004_TH

G

DETECTOR NUMBER :78204 COUNT DATE:29-SEP-2009 19:43:01
AVERAGE %EFFICIENCY :32.1305 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD : 97.870 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: 8.527E+00 PCI/G : 8.527E+00 NOMINAL : 3.90244 dpm EFF FILE : W026.CNF;291
RESULTS : 3.81932dpm | 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 5994.040 625.000 593.000 32.000 5.6569 57.44000 7.00E+00 7.39E-01 3.46E-01 1.55E-01 5.93E-01
TH-228 5363.000 228.000 217.000 11.000 3.3166 99.94000 1.27E+00 1.95E-01 1.08E-01 4.53E-02 1.78E-01
TH229  4900.000 9.000 3.000 6.000 24495 99.52000 1.72E-02 4.35E-02 8.26E-02 3.27E-02 4.35E-02
TH-230 4625.000 248.000 247.000 1.000 1.0000 100.0000 141E+00 1.97E-01 4.37E-02 1.33E-02 1.77E-01
TH-232 3972.000 160.000 156.000 4.000 2.0000 100.0000 8.90E-01 1.54E-01 7.02E-02 2.66E-02 1.43E-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: 905065

SAMPLE DATE : 2-SEP-2009 00:00:00.
AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE ID : S0236534005_TH

SAMPLE QTY: 0.253

G

DETECTOR NUMBER  :42484

COUNT DATE:29-SEP-2009 19:43:01

AVERAGE %EFFICIENCY :33.8551 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD © 95.704 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-] ID : 0387-B-102 BKG FILE : B027.CNF;1075
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.459E+00 PCl/G: 8.459E+00 | NOMINAL : 3.90244 dpm | EFF FILE : W027.CNF;318
RESULTS: 3.73480 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 5994.040 647.000 611.000 36.000 6.0000 57.44000 6.95E+00 7.27E-01 3.52E-01 1.59E-01 5.82E-01
TH-228 5363.000 165000 157.000  8.000 28284 99.94000 8.88E-01 156E-01 9.14E-02 3.72E-02 1.46E-01
TH229 4900000  9.000  1.000 8000 28284 9952000 552E-03 4.46E-02 B8.92E-02 3.63E-02 4.46E-02
TH-230 4625000 574.000 567.000  7.000  2.6458 100.0000 3.12E+00 3.25E-01 8.41E-02 3.38E-02 2.60E-01
TH-232 3972.000 138.000 134000  4.000 20000 100.0000 7.36E-01 1.36E-01 6.76E-02 2.56E-02 1.28E-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: 905065
SAMPLE DATE : 2-SEP-2009 00:00:00.

AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE ID : S0236534006_TH
SAMPLE QTY: 0.252 G

DETECTOR NUMBER

74435

AVERAGE %EFFICIENCY :26.5975

COUNT DATE:30-SEP-2009 21:50:13

ELAPSED LIVE TIME(SEC): 60000.00

% YIELD : 72.651 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 : B177.CNF;130
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 28-SEP-2009
PCI/G : 8.493E+00 PCI/G : 8.493E+00 NOMINAL : 3.90244 dpm EFF FILE : W177.CNF;41
RESULTS : 2.83517 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 pCi/G
AC-227 5994.040 360.000 350.000 10.000 3.1623 57.44000 6.98E+00 8.58E-01 3.53E-01 1.47E-01 7.51E-0O1
TH-228 5363.000 140.000 128.000 12.000 3.4641 99.94000 1.22E+00 2.41E-01 1.82E-01 7.68E-02 2.30E-01
TH229  4900.000 4.000 -1.000 5.000 2.2361 99.52000 -9.30E-03 5.47E-02 1.25E-01 4.84E-02 5.47E-02
TH-230 4625.000 77.000 75.000 2.000 1.4142 100.0000 6.94E-01 1.66E-01 8.86E-02 3.04E-02 1.61E-01
TH-232 3972.000 132.000 131.000 1.000 1.0000 100.0000 1.21E+00 2.21E-01 7.08E-02 2.15E-02 2.09E-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: 905065

SAMPLE DATE : 2-SEP-2009 00:00:00.
AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE QTY:

SAMPLE ID : S0236534007_TH

0.251 G

DETECTOR NUMBER

:33454

COUNT DATE:29-SEP-2009 19:43:01

AVERAGE %EFFICIENCY :31.5115 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD : 97.605 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 : B029.CNF;1070
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.527E+00 PCI/G: 8.527E+00 NOMINAL : 3.90244 dpm EFF FILE : W029.CNF;309
RESULTS : 3.80898 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 5994.040 620.000 580.000 40.000 6.3246 57.44000 7.00E+00 7.50E-01 3.92E-01 1.78E-01 6.08E-01
TH-228 5363.000 272.000 245.000 27.000 5.1962 99.94000 1.47E+00 2.23E-01 1.63E-01 7.26E-02 2.03E-01
TH229  4900.000 19.000 8.000 11.000 3.3166 99.52000 4.69E-02 6.30E-02 1.08E-01 4.52E-02 6.29E-02
TH-230 4625.000 195.000 191.000 4.000 2.0000 100.0000 1.11E+00 1.76E-01 7.18E-02 2.71E-02 1.61E-01
TH-232 3972.000 182.000 181.000 1.000 1.0000 100.0000 1.06E+00 1.68E-01 4.47E-02 1.36E-02 1.55E-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: 905065
SAMPLE DATE : 2-SEP-2009 00:00:00.
AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE ID : S0236534008_TH
SAMPLE QTY: 0.252 G

DETECTOR NUMBER

133447

AVERAGE %EFFICIENCY :32.0314

COUNT DATE:29-SEP-2009 19:43:01

ELAPSED LIVE TIME(SEC): 59999.99

% YIELD : 91.882 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 : B030.CNF;1067
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.493E+00 PCI/G : 8.493E+00 NOMINAL : 3.90244 dpm EFF FILE : WO030.CNF;294
RESULTS : 3.58564 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 5994.040 588.000 555.000 33.000 57446 57.44000 6.98E+00 7.54E-01 3.74E-01 1.68E-01 6.14E-01
TH-228 5363.000 233.000 196.000 37.000 6.0828 99.94000 1.22E+00 2.15E-01 1.96E-01 8.84E-02 2.01E-01
TH229  4900.000 13.000 -7.000 20.000 4.4721 99.52000 -4.27E-02 6.87E-02 1.45E-01 6.35E-02 6.87E-02
TH-230 4625.000 172.000 170.000 2.000 1.4142 100.0000 1.03E+00 1.70E-01 5.82E-02 2.00E-02 1.57E-01
TH-232 3972.000 197.000 195.000 2.000 1.4142 100.0000 1.18E+00 1.84E-01 5.82E-02 2.00E-02 1.68E-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: 905065
SAMPLE DATE : 2-SEP-2009 00:00:00.
AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE QTY:

SAMPLE ID : S0236534009_TH

0.255 G

DETECTOR NUMBER  :67042

COUNT DATE:29-SEP-2009 19:43:01

AVERAGE %EFFICIENCY :33.5313 ELAPSED LIVE TIME(SEC):  60000.00
% YIELD £ 104.694 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 : 8.393E+00 PCI/G: 8.393E+00 | NOMINAL : 3.90244 dpm | EFF FILE : W031.CNF;329
RESULTS : 4.08561 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 691.000 662.000  29.000 53852 57.44000 6.89E+00 6.84E-01 2.92E-01 130E-01 5.48E-01
TH-228 5363.000 439.000 391.000 48000 69282 99.94000 202E+00 254E-01 1.82E-01 8.35E-02 2.24E-01
TH229 4900000 24000  6.000  18.000 42426 9952000 3.03E-02 643E-02 1.15E-01 4.99E-02 6.42E-02
TH-230 4625000 394000 383.000 11.000  3.3166 100.0000 193E+00 229E-01 9.27E-02 3.88E-02 1.98E-01
TH-232 3972.000 294.000 290.000 4.000 2.0000 100.0000 1.46E+00 1.91E-01 6.19E-02 2.34E-02 1.70E-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: 905065
SAMPLE DATE : 2-SEP-2009 00:00:00.
AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE ID : S0236534010_TH

SAMPLE QTY: 0.253

G

DETECTOR NUMBER  :78785

COUNT DATE:29-SEP-2009 19:43:01

AVERAGE %EFFICIENCY :31.3483 ELAPSED LIVE TIME(SEC):  60000.00
% YIELD £ 103.357 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_TH.N
ID: A2796-J ID: A2796-] 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 PCl/G: 8.459E+00 | NOMINAL : 3.90244 dpm | EFF FILE : W033.CNF;319
RESULTS: 4.03345dpm | 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 5994.040 640.000 611.000 29.000 5.3852 57.44000 6.95E+00 7.10E-01 3.19E-01 1.42E-01 5.76E-01
TH-228 5363.000 120000 111.000  9.000  3.0000 99.94000 6.28E-01 131E-01 9.59E-02 3.95E-02 1.26E-01
TH229 4900000  9.000  3.000  6.000 24495 9952000 166E-02 4.19E-02 7.95E-02 3.15E-02 4.19E-02
TH-230 4625000 772.000 769.000  3.000  1.7321 100.0000 4.23E+00 3.92E-01 6.08E-02 2.21E-02 3.00E-01
TH-232 3972.000 102.000 101.000 1.000 1.0000 100.0000 5.55E-01 1.14E-01 4.21E-02 1.28E-02 1.09E-01

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

BATCH NUMBER: 905065

SAMPLE DATE : 3-SEP-2009 00:00:00.
AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE ID : S0236534012_TH

SAMPLE QTY: 0.252

G

DETECTOR NUMBER

178202

COUNT DATE:29-SEP-2009 19:43:01

AVERAGE %EFFICIENCY :30.5099 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 71.957 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 : 8.493E+00 PCI/G : 8.493E+00 NOMINAL : 3.90244 dpm EFF FILE : WO035.CNF;308
RESULTS : 2.80808 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 5994.040 445.000 414.000  31.000 5.5678 57.44000 6.98E+00 8.32E-01 4.87E-01 2.18E-01 7.21E-01
TH-228 5363.000 184.000 175.000 9.000 3.0000 99.94000 1.46E+00 2.44E-01 1.42E-01 5.84E-02 2.28E-01
TH229  4900.000 23.000 3.000 20.000 44721 99.52000 2.45E-02 1.05E-01 1.95E-01 8.51E-02 1.05E-01
TH-230 4625.000 106.000 101.000 5.000 2.2361 100.0000 8.22E-01 1.75E-01 1.09E-01 4.24E-02 1.68E-01
TH-232 3972.000 167.000 165.000 2.000 1.4142 100.0000 1.34E+00 2.22E-01 7.80E-02 2.68E-02 2.07E-01
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

BATCH NUMBER: 905065

SAMPLE DATE : 3-SEP-2009 00:00:00.
AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE ID : S0236534013_TH

SAMPLE QTY: 0.255

G

DETECTOR NUMBER

178203

COUNT DATE:29-SEP-2009 19:43:01

AVERAGE %EFFICIENCY :32.3699 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 99.768 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 : B036.CNF;1060
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.393E+00 PCI/G : 8.393E+00 NOMINAL : 3.90244 dpm EFF FILE : W036.CNF;320
RESULTS : 3.89337 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 5994.040 642.000 609.000 33.000 5.7446 57.44000 6.89E+00 7.08E-01 3.37E-01 1.51E-01 5.76E-01
TH-228 5363.000 257.000 248.000 9.000 3.0000 99.94000 1.39E+00 1.98E-01 9.54E-02 3.92E-02 1.80E-01
TH229  4900.000 16.000 6.000 10.000 3.1623 99.52000 3.30E-02 5.50E-02 9.74E-02 4.04E-02 5.49E-02
TH-230 4625.000 151.000 143.000 8.000 2.8284 100.0000 7.82E-01 1.43E-01 8.84E-02 3.60E-02 1.35E-01
TH-232 3972.000 231.000 229.000 2.000 1.4142 100.0000 1.25E+00 1.80E-01 5.24E-02 1.80E-02 1.64E-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: 905065
SAMPLE DATE : 3-SEP-2009 00:00:00.
AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE QTY:

SAMPLE ID : S0236534014_TH

0.258 G

DETECTOR NUMBER  :45-149BB5

COUNT DATE:29-SEP-2009 19:43:02

AVERAGE %EFFICIENCY :35.2731 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 86.896 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 : B037.CNF;1072
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.295E+00 PCI/G: 8.295E+00 NOMINAL : 3.90244 dpm EFF FILE : WO037.CNF;296

RESULTS : 3.39105 dpm

CAL DATE : 5-SEP-2009

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY GROSS NET BKG
AREA AREA AREA

AC-227 5994.040 615.000 578.000 37.000
TH-228 5363.000 246.000 221.000 25.000
TH229  4900.000 21.000 6.000 15.000
TH-230 4625.000 158.000 156.000 2.000
TH-232 3972.000 192.000 187.000 5.000

BKG  %ABUN ACTIVITY
Sg pCilG

6.0828 57.44000 6.81E+00
5.0000 99.94000 1.29E+00
3.8730 99.52000 3.43E-02
1.4142 100.0000 8.89E-01
2.2361 100.0000 1.07E+00

TPU MDA
1.96-SIGMA  pCilG

7.15E-01 3.69E-01
2.04E-01 1.54E-01
6.73E-02 1.20E-01
1.51E-01 5.46E-02
1.69E-01 7.64E-02

Lc
pCi/G

1.67E-01
6.81E-02
5.16E-02
1.87E-02
2.96E-02

UNC
pCi/G

5.90E-01
1.89E-01
6.73E-02
1.41E-01
1.57E-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: 905065
SAMPLE DATE : 3-SEP-2009 00:00:00.

AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE ID : S0236534015_TH

SAMPLE QTY:

0.250 G

DETECTOR NUMBER

172532

COUNT DATE:29-SEP-2009 19:43:02

AVERAGE %EFFICIENCY :33.7466 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 97.740 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 : 8.561E+00 PCI/G : 8.561E+00 NOMINAL : 3.90244 dpm EFF FILE : WO038.CNF;310
RESULTS : 3.81426 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 5994.040 662.000 622.000 40.000 6.3246 57.44000 7.03E+00 7.22E-01 3.67E-01 1.66E-01 5.87E-01
TH-228 5363.000 282.000 265.000 17.000 4.1231 99.94000 1.49E+00 2.10E-01 1.25E-01 5.39E-02 1.90E-01
TH229  4900.000 10.000 2.000 8.000 2.8284 99.52000 1.10E-02 4.56E-02 8.87E-02 3.61E-02 4.56E-02
TH-230 4625.000 425.000 422.000 3.000 1.7321 100.0000 2.31E+00 2.61E-01 6.04E-02 2.20E-02 2.22E-01
TH-232 3972.000 229.000 226.000 3.000 1.7321 100.0000 1.23E+00 1.79E-01 6.04E-02 2.20E-02 1.63E-01
NOTE: Ac-227 results decay corrected to separation date/time.
3. - 3 % %
371
331
’g 29|
Z 25
o)
O 21
S
> 17
2 13
(S]
< —
I T 1 \H‘\ Wl HH\‘\
2378 2776 3178 3584 | 3994 440B HY826 pp48 | 5674 61p4 6539 6977 7420
Energy (keV) g g g § §
Page 94 of 981 94



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

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 905065
SAMPLE DATE : 3-SEP-2009 00:00:00.
AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE ID : S0236534016_TH
SAMPLE QTY:

0.253 G

DETECTOR NUMBER  :45-149BB2 COUNT DATE:29-SEP-2009 19:43:02
AVERAGE %EFFICIENCY :36.3031 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD 1 92.757 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 : 8.459E+00 PCI/G : 8.459E+00 NOMINAL : 3.90244 dpm EFF FILE : WO039.CNF;287
RESULTS : 3.61977 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 5994.040 669.000 635.000 34.000 5.8310 57.44000 6.95E+00 7.03E-01 3.30E-01 1.48E-01 5.69E-01
TH-228 5363.000 223.000 192.000 31.000 5.5678 99.94000 1.04E+00 1.81E-01 1.57E-01 7.04E-02 1.70E-01
TH229  4900.000 12.000 0.000 12.000 3.4641 99.52000 -1.01E-08 5.10E-02 1.02E-01 4.28E-02 5.10E-02
TH-230 4625.000 432.000 429.000 3.000 1.7321 100.0000 2.27E+00 2.55E-01 5.85E-02 2.13E-02 2.16E-01
TH-232 3972.000 150.000  147.000 3.000 1.7321 100.0000 7.77E-01 1.36E-01 5.85E-02 2.13E-02 1.28E-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: 905065
SAMPLE DATE : 3-SEP-2009 00:00:00.
AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE QTY:

0.253

SAMPLE ID : S0236534017_TH

G

DETECTOR NUMBER

78773

COUNT DATE:29-SEP-2009 19:43:02

AVERAGE %EFFICIENCY :32.0737 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD :101.020 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 : B040.CNF;1072
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.459E+00 PCI/G : 8.459E+00 NOMINAL : 3.90244 dpm EFF FILE : WO040.CNF;306
RESULTS : 3.94224 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 5994.040 649.000 611.000 38.000 6.1644 57.44000 6.95E+00 7.16E-01 3.60E-01 1.63E-01 5.84E-0O1
TH-228 5363.000 206.000 198.000 8.000 2.8284 99.94000 1.12E+00 1.75E-01 9.13E-02 3.72E-02 1.62E-01
TH229  4900.000 5.000 0.000 5.000 2.2361 99.52000 -2.63E-09 3.42E-02 7.40E-02 2.87E-02 3.42E-02
TH-230 4625.000 292.000 289.000 3.000 1.7321 100.0000 1.59E+00 2.08E-01 6.08E-02 2.21E-02 1.85E-01
TH-232 3972.000 219.000 219.000 0.000 0.0000 100.0000 1.20E+00 1.75E-01 1.65E-02 O0.00E+00 1.59E-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: 905065
SAMPLE DATE : 8-SEP-2009 00:00:00.

AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE ID : S0236534018_TH
SAMPLE QTY: 0.255 G

DETECTOR NUMBER  :78205
AVERAGE %EFFICIENCY :32.9883

COUNT DATE:29-SEP-2009 19:43:02

ELAPSED LIVE TIME(SEC): 60000.00

% YIELD :102.720 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: 8.393E+00 PCI/G: 8.393E+00 NOMINAL : 3.90244 dpm EFF FILE : WO041.CNF;310
RESULTS : 4.00858 dpm CAL DATE : 5-SEP-2009

NUCLIDE ENERGY

AC-227 5994.040
TH-228 5363.000
TH229  4900.000
TH-230 4625.000
TH-232 3972.000

GROSS NET
AREA AREA

673.000 639.000
235.000 224.000
8.000 -1.000
153.000  147.000
205.000 203.000

NUCLIDE ACTIVITY SUMMARY

BKG
AREA

34.000
11.000
9.000
6.000
2.000

BKG %ABUN  ACTIVITY TPU MDA

Sg

pCilG  1.96-SIGMA pCi/G

5.8310 57.44000 6.89E+00 6.96E-01 3.25E-01
3.3166 99.94000 1.19E+00 1.79E-01 9.83E-02
3.0000 99.52000 -5.24E-03 4.23E-02 8.88E-02
2.4495 100.0000 7.66E-01 1.37E-01 7.51E-02
1.4142 100.0000 1.06E+00 1.60E-01 4.99E-02

Lc
pCi/G

1.46E-01
4.11E-02
3.66E-02
2.97E-02
1.72E-02

UNC
pCi/G

5.62E-01
1.64E-01
4.23E-02
1.29E-01
1.47E-01
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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

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 905065
SAMPLE DATE : 8-SEP-2009 00:00:00.

AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE ID : S0236534019_TH
SAMPLE QTY: 0.254 G

DETECTOR NUMBER

78793

AVERAGE %EFFICIENCY :32.6249

COUNT DATE:29-SEP-2009 19:43:02

ELAPSED LIVE TIME(SEC): 60000.00

% YIELD :105.002 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 : 8.426E+00 PCI/G : 8.426E+00 NOMINAL : 3.90244 dpm EFF FILE : WO042.CNF;283
RESULTS : 4.09764 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 5994.040 678.000 646.000 32.000 5.6569 57.44000 6.92E+00 6.95E-01 3.14E-01 1.41E-01 5.60E-O1
TH-228 5363.000 267.000 258.000 9.000 3.0000 99.94000 1.37E+00 1.91E-01 8.98E-02 3.70E-02 1.72E-01
TH229  4900.000 7.000 -1.000 8.000 2.8284 99.52000 -5.20E-03 3.95E-02 8.41E-02 3.42E-02 3.95E-02
TH-230 4625.000 436.000 432.000 4.000 2.0000 100.0000 2.24E+00 2.51E-01 6.37E-02 2.41E-02 2.13E-01
TH-232 3972.000 245.000 242.000 3.000 1.7321 100.0000 1.25E+00 1.76E-01 5.72E-02 2.09E-02 1.60E-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: 905065
SAMPLE DATE : 8-SEP-2009 00:00:00.
AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE ID : S0236534020_TH

SAMPLE QTY:

0.253 G

DETECTOR NUMBER

76543

COUNT DATE:29-SEP-2009 19:43:03

AVERAGE %EFFICIENCY :33.8839 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD :103.918 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 : B043.CNF;1060
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.459E+00 PCI/G : 8.459E+00 NOMINAL : 3.90244 dpm EFF FILE : W043.CNF;275
RESULTS : 4.05532dpm | 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 5994.040 710.000 664.000 46.000 6.7823 57.44000 6.95E+00 6.99E-01 3.62E-01 1.65E-01 5.64E-01
TH-228 5363.000 255.000 246.000 9.000 3.0000 99.94000 1.27E+00 1.81E-01 8.77E-02 3.61E-02 1.65E-01
TH229  4900.000 10.000 5.000 5.000 2.2361 99.52000 2.54E-02 3.86E-02 6.81E-02 2.64E-02 3.86E-02
TH-230 4625.000 489.000 486.000 3.000 1.7321 100.0000 2.46E+00 2.64E-01 5.59E-02 2.04E-02 2.20E-01
TH-232 3972.000 211.000 211.000 0.000 0.0000 100.0000 1.07E+00 1.57E-01 1.52E-02 0.00E+00 1.44E-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: 905065
SAMPLE DATE : 23-SEP-2009 00:00:00
AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE QTY:

SAMPLE ID : S1201929687_TH

0.258 G

DETECTOR NUMBER  :74436

COUNT DATE:30-SEP-2009 21:50:15

AVERAGE %EFFICIENCY :25.8470 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 75.188 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 : B178.CNF;130
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 28-SEP-2009
PCI/G: 8.295E+00 PCI/G: 8.295E+00 NOMINAL : 3.90244 dpm EFF FILE : W178.CNF;41

RESULTS : 2.93416 dpm

CAL DATE : 21-SEP-2009

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY GROSS NET BKG
AREA AREA AREA

AC-227 5994.040 360.000 352.000 8.000
TH-228 5363.000 6.000 -5.000 11.000
TH229  4900.000 4.000 -6.000 10.000
TH-230 4625.000 3.000 0.000 3.000
TH-232 3972.000 0.000 -2.000 2.000

BKG  %ABUN ACTIVITY
Sg pCilG

2.8284 57.44000 6.81E+00
3.3166  99.94000 -4.53E-02
3.1623 99.52000 -5.42E-02
1.7321 100.0000 0.00E+00
1.4142 100.0000 -1.80E-02

TPU MDA

1.96-SIGMA  pCilG

8.32E-01 3.13E-01
7.32E-02 1.67E-01
6.62E-02 1.60E-01
4.31E-02 9.94E-02
3.05E-02 8.61E-02

Lc
pCilG

1.27E-01
6.99E-02
6.64E-02
3.62E-02
2.96E-02

UNC
pCi/G

7.28E-01
7.32E-02
6.62E-02
4.31E-02
3.05E-02

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

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

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

AC-227 SEPARATION : 25-SEP-2009 12:00:00

BATCH NUMBER: 905065

SAMPLE DATE : 8-SEP-2009 00:00:00.

SAMPLE QTY:

SAMPLE ID : S1201929688_TH

0.255 G

DETECTOR NUMBER

78783

COUNT DATE:29-SEP-2009 19:43:03

AVERAGE %EFFICIENCY :33.8617 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD :103.359 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 : B045.CNF;1059
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.393E+00 PCI/G : 8.393E+00 NOMINAL : 3.90244 dpm EFF FILE : WO045.CNF;287
RESULTS : 4.03353 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 5994.040 685.000 660.000 25.000 5.0000 57.44000 6.89E+00 6.83E-01 2.74E-01 1.21E-01 5.45E-01
TH-228 5363.000 237.000 232.000 5.000 2.2361 99.94000 1.20E+00 1.73E-01 6.92E-02 2.69E-02 1.57E-01
TH229  4900.000 11.000 4.000 7.000 2.6458 99.52000 2.03E-02 4.22E-02 7.76E-02 3.12E-02 4.22E-02
TH-230 4625.000 448.000 447.000 1.000 1.0000 100.0000 2.26E+00 2.49E-01 3.86E-02 1.17E-02 2.10E-01
TH-232 3972.000 204.000 202.000 2.000 1.4142 100.0000 1.02E+00 1.54E-01 4.84E-02 1.66E-02 1.42E-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: 905065
SAMPLE DATE : 8-SEP-2009 00:00:00.
AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE ID : $S1201929689_TH

SAMPLE QTY: 0.253

G

DETECTOR NUMBER :76544 COUNT DATE:29-SEP-2009 19:43:03
AVERAGE %EFFICIENCY :34.2883 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD :119.859 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 : B046.CNF;1070
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.459E+00 PCI/G : 8.459E+00 NOMINAL : 3.90244 dpm EFF FILE : WO046.CNF;278
RESULTS : 4.67741dpm | 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 5994.040 807.000 775.000 32.000 5.6569 57.44000 6.95E+00 6.56E-01 2.63E-01 1.18E-01 5.09E-01
TH-228 5363.000 270.000 260.000 10.000 3.1623 99.94000 1.15E+00 1.61E-01 7.85E-02 3.26E-02 1.45E-01
TH229  4900.000 15.000 12.000 3.000 1.7321 99.52000 5.22E-02 3.63E-02 4.81E-02 1.75E-02 3.62E-02
TH-230 4625.000 2074.000 2066.000 8.000 2.8284 100.0000 8.95E+00 6.59E-01 7.00E-02 2.85E-02 3.87E-01
TH-232 3972.000 266.000 263.000 3.000 1.7321 100.0000 1.14E+00 1.55E-01 4.79E-02 1.75E-02 1.39E-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: 905065
SAMPLE DATE : 23-SEP-2009 00:00:00
AC-227 SEPARATION : 25-SEP-2009 12:00:00

SAMPLE ID : $S1201929690_TH

SAMPLE QTY: 0.258

G

DETECTOR NUMBER  :46-089B1 COUNT DATE:29-SEP-2009 19:43:03
AVERAGE %EFFICIENCY :34.1455 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD :103.121 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 : B047.CNF;1065
ISOTOPE : TH-230 ISOTOPE : TH-230 ISOTOPE : AC227 BKG DATE : 27-SEP-2009
PCI/G : 8.295E+00 PCI/G : 8.295E+00 NOMINAL : 3.90244 dpm EFF FILE : WO047.CNF;292
RESULTS : 4.02425dpm | 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 5994.040 722.000 664.000  58.000 7.6158 57.44000 6.81E+00 6.92E-01 3.94E-01 1.82E-01 5.62E-01
TH-228 5363.000 31.000 14.000 17.000 4.1231 99.94000 7.00E-02 6.80E-02 1.11E-01 4.79E-02 6.79E-02
TH229  4900.000 6.000 -5.000 11.000 3.3166 99.52000 -2.49E-02 4.03E-02 9.18E-02 3.84E-02 4.03E-02
TH-230 4625.000 1349.000 1342.000 7.000 2.6458 100.0000 6.65E+00 5.33E-01 7.59E-02 3.05E-02 3.58E-01
TH-232 3972.000 6.000 3.000 3.000 1.7321 100.0000 1.49E-02 2.92E-02 5.48E-02 2.00E-02 2.92E-02
NOTE: Ac-227 results decay corrected to separation date/time.
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Radiochemistry Batch Checklist, Rev 9

Batch# 9() ll.[‘{f( Product: M’

Date: 2 Z 2%/0 E

Criteria:

=<

No

5ommoms

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

MA

Samples have been blank corrected (if required)

M

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

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

Method RDL/ LLD has been met.

It 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.

NR* 7372%

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

A MAT{AHWL

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.

[

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

No transcription errors are apparent.

Aux data is correct.

M IA

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)

Misx

Batch entered into Case Narrative.

Batch non-conformances completed. if applicable.

NLP 727243

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

MU 737291

Aliquot_Correction completed if required.

/A

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

SN N DS AW IS PRS

GEL Laboratories, LLC
revised 8/1/08

Primary Review P d By: /.

_9/22/69

Secondary Review Performed By:

41/9/3/@9 |

(242
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A e e ) waryage version 2.0 GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 901448 SAMPLE ID : S0236534011 UU
SAMPLE DATE : 2-SEP-2009 00:00:00. SAMPLE QTY: 0.800 L
DETECTOR NUMBER  :74545 COUNT DATE:17-SEP-2009 19:57:16
AVERAGE %EFFICIENCY :39.3094 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 74.036 ANALYST :CXM2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B166.CNF;125
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 13-SEP-2009
PCI/L: 3.149E+00 PCI/L: 3.149E+00 NOMINAL : 5.25942 dpm EFF FILE : W166.CNF;40
RESULTS : 3.89386 dpm CAL DATE : 24-AUG-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 pCilL
U-3/4  4763.020  13.000 3.376 5.000 22361 100.0000 6.53E-03 1.39E-02 2.59E-02 1.01E-02 1.39E-02
U232 5302.100 1540.000 1530.000  10.000  3.1623 100.0000 2.96E+00 4.24E-01 3.43E-02 1.42E-02 1.49E-01
U-235  4391.000 3.000 3.000 0.000  0.0000 80.90000 7.17E-03 8.18E-03 7.17E-03 0.00E+00 8.12E-03
U-238  4184.730 7.000 5.000 2.000  1.4142 100.0000 9.67E-03 1.14E-02 1.85E-02 6.37E-03 1.14E-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: 901448
SAMPLE DATE : 11-SEP-2009 00:00:00

SAMPLE ID : S1201920749_UU
SAMPLE QTY:

0.800 L

DETECTOR NUMBER

75545

COUNT DATE:18-SEP-2009 19:36:12

AVERAGE %EFFICIENCY :24.5110 ELAPSED LIVE TIME(SEC):  60000.00
% YIELD : 48.271 ANALYST :CXM2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B121.CNF;394

ISOTOPE : U-238

ISOTOPE : U-238

ISOTOPE : U232

BKG DATE : 13-SEP-2009

PCI/L : 3.149E+00 PCI/L : 3.149E+00 NOMINAL : 5.25817 dpm EFF FILE : W121.CNF;108
RESULTS : 2.53818 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/L  1.96-SIGMA pCi/L pCi/L pCi/L
U-3/4  4763.020 4.000 1.120 1.000 1.0000 100.0000 5.33E-03 1.65E-02 3.64E-02 1.11E-02 1.65E-02
U232 5302.100 629.000 622.000 7.000 2.6458 100.0000 2.96E+00 4.96E-01 7.29E-02 2.93E-02 2.35E-01
U-235  4391.000 0.000 0.000 0.000 0.0000 80.90000 0.00E+00 1.16E-02 1.76E-02 0.00E+00 1.15E-02
U-238 4184.730 3.000 3.000 0.000 0.0000 100.0000 1.43E-02 1.63E-02 1.43E-02 O0.00E+00 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: 901448

SAMPLE ID : S1201920750_UU

SAMPLE DATE : 11-SEP-2009 00:00:00 SAMPLE QTY: 0.800 L
DETECTOR NUMBER  :78790 COUNT DATE:17-SEP-2009 20:03:08
AVERAGE %EFFICIENCY :34.4179 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 65.546 ANALYST :CXM2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B0O13.CNF;1045
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 13-SEP-2009
PCI/L . 3.149E+00 PCI/L : 3.149E+00 NOMINAL : 5.25817 dpm EFF FILE : WO013.CNF;315
RESULTS : 3.44653 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 1111.000 1105.415 2.000 1.4142 100.0000 2.76E+00 4.11E-01 2.39E-02 8.21E-03 1.63E-01
U232  5302.100 1191.000 1186.000 5.000 2.2361 100.0000 2.96E+00 4.39E-01 3.35E-02 1.30E-02 1.69E-01
U-235 4391.000 66.000 63.000 3.000 1.7321 80.90000 1.94E-01 5.68E-02 3.41E-02 1.24E-02 5.02E-02
U-238 4184.730 1212.000 1212.000 0.000 0.0000 100.0000 3.03E+00 4.47E-01 7.49E-03 0.00E+00 1.70E-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: 901448

SAMPLE ID : S1201920751_UU

SAMPLE DATE : 11-SEP-2009 00:00:00 SAMPLE QTY: 0.800 L
DETECTOR NUMBER :78774 COUNT DATE:17-SEP-2009 20:03:08
AVERAGE %EFFICIENCY :33.3718 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 42.464 ANALYST :CXM2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B0O16.CNF;1041
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 13-SEP-2009
PCI/L: 3.149E+00 PCI/L: 3.149E+00 NOMINAL : 5.25817 dpm EFF FILE : W016.CNF;300
RESULTS : 2.23285 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/L  1.96-SIGMA pCilL pCi/L pCi/L
U-3/4 4763.020 812.000 805.748 4.000 2.0000 100.0000 3.20E+00 5.11E-01 4.89E-02 1.85E-02 2.22E-01
U232 5302.100 750.000 745.000 5.000 2.2361 100.0000 2.96E+00 4.76E-01 5.33E-02 2.07E-02 2.14E-01
U-235 4391.000 34.000 31.000 3.000 1.7321 80.90000 1.52E-01 6.25E-02 5.43E-02 1.98E-02 5.86E-02
U-238 4184.730 791.000 787.000 4.000 2.0000 100.0000 3.13E+00 5.00E-01 4.89E-02 1.85E-02 2.20E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Radiochemistry Batch Checklist, Rev 9

Batchs 90 ?Qw Product: M/

vue__10)7J09

Cnlena:

Yes

No

Comments

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

A

Samoies have been blank corracted (if raquired)

MA

it activity less 10° MDA/ MDC, error is 150% or less of
sampie activity. If greater 10° MDA/ MDC, error is 40%%
or less. It below the MDA/ MOC., error is okay.

Instrument source check is within limits,
Instrument bkq check is within limits.

Method RDL/ LLD has been met.

Me¥ 79?%;:55

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

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

Or meets the client's required RER acceptance cntena.

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

K

et et

Method blank is less than the RDL/ LLD.
Il rad samples. < 5% af lowes! activity)

Sample was run within hold lime.

Sample was corractly preserved if required.

Smears Taken for Radioactive batches.

Mix

Method Spike and LCS are within
75-125% or meets tha client's conlract acceptance cnteria.

No blank spaces aon dala forms.
All line auts inilialed and dated.

No lranscriptian errors are apparent.

Aux data is correct.

Mik

Client Special requirements page has been checked.

Raw Dala and/ or spectrum are included and properly stalused.

QC data entered into QC database and batch is in REVW

Hit notification complete (if necessary)

MM

Batch entered into Case Narrative.

Batch non-contormances completed. if applicable.

SIS _s« KRR TRR

NRE 7458t

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

v

WA Yol

Aliguot_Correction completed if required.

MK

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

v/

GEL Laboratones, LLC

revised 8/1/08
Primary Review P By: % 4 /”/7/”y

R \/%M’
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Alpha Spectroscopy Software Version 2.0

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

BATCH NUMBER: 909230 SAMPLE ID : S0236534001_UU
SAMPLE DATE : 2-SEP-2009 00:00:00. SAMPLE QTY: 0.501 G
DETECTOR NUMBER  :75547 COUNT DATE: 6-OCT-2009 23:53:54
AVERAGE %EFFICIENCY :25.8247 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 25.424 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B125.CNF;406
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G: 5.028E+00 PCI/G: 5.028E+00 NOMINAL : 5.25941 dpm EFF FILE : W125.CNF;121
RESULTS : 1.33718 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/lG  1.96-SIGMA pCi/G pCi/G pCi/G
U-3/4  4763.020  94.000  86.652 7.000  2.6458 100.0000 1.19E+00 3.33E-01 2.10E-01 8.43E-02 2.69E-01
U232 5302100 352.000 345000  7.000  2.6458 100.0000 4.73E+00 9.31E-01 2.10E-01 8.44E-02 5.09E-01
U-235 4391.000  13.000  12.000 1.000  1.0000 80.90000 2.03E-01 1.29E-01 1.30E-01 3.94E-02 1.24E-01
U-238  4184.730  84.000  81.000 3.000  1.7321 100.0000 1.11E+00 3.10E-01 1.51E-01 5.52E-02 2.50E-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: 909230
SAMPLE DATE : 2-SEP-2009 00:00:00.

SAMPLE QTY:

SAMPLE ID : S0236534002_UU

0.506 G

DETECTOR NUMBER  :75548 COUNT DATE: 6-OCT-2009 23:53:55
AVERAGE %EFFICIENCY :25.2876 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 21.148 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B126.CNF;405
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G : 4.978E+00 PCI/G : 4.978E+00 NOMINAL : 5.25941 dpm EFF FILE : W126.CNF;123
RESULTS : 1.11225dpm | 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 pCi/G
U-3/4  4763.020 92.000 81.717 10.000 3.1623 100.0000 1.36E+00 4.07E-01 2.95E-01 1.22E-01 3.29E-01
U232 5302.100 297.000 281.000 16.000 4.0000 100.0000 4.68E+00 1.00E+00 3.60E-01 1.55E-01 5.78E-01
U-235 4391.000 5.000 4.000 1.000 1.0000 80.90000 8.23E-02 9.98E-02 1.57E-01 4.79E-02 9.88E-02
U-238 4184.730 73.000 72.000 1.000 1.0000 100.0000 1.20E+00 3.51E-01 1.27E-01 3.87E-02 2.81E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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A e e ) waryage version 2.0 GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 909230 SAMPLE ID : S0236534003_UU
SAMPLE DATE : 2-SEP-2009 00:00:00. SAMPLE QTY: 0.505 G
DETECTOR NUMBER :78770 COUNT DATE: 6-OCT-2009 23:53:58
AVERAGE %EFFICIENCY :24.7470 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 60.138 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B127.CNF;409
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G: 4.988E+00 PCI/G: 4.988E+00 NOMINAL : 5.25942 dpm EFF FILE : W127.CNF;114
RESULTS : 3.16293 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/lG  1.96-SIGMA pCi/G pCi/G pCi/G
U-3/4  4763.020 306.000 299.212  6.000  2.4495 100.0000 1.79E+00 3.30E-01 8.63E-02 3.42E-02 2.07E-01
U232 5302100 787.000 782.000 5000  2.2361 100.0000 4.69E+00 7.50E-01 8.04E-02 3.12E-02 3.31E-01
U-235 4391.000  23.000  23.000 0.000  0.0000 80.90000 1.70E-01 7.38E-02 2.22E-02 0.00E+00 6.96E-02
U-238  4184.730  260.000 259.000  1.000  1.0000 100.0000 1.55E+00 2.93E-01 4.59E-02 1.39E-02 1.90E-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: 909230

SAMPLE ID : S0236534004_UU

SAMPLE DATE : 2-SEP-2009 00:00:00. SAMPLE QTY: 0.501 G
DETECTOR NUMBER  :75549 COUNT DATE: 6-OCT-2009 23:54:01
AVERAGE %EFFICIENCY :25.3463 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 37.768 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE ;: B128.CNF;415
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G: 5.028E+00 PCI/G: 5.028E+00 NOMINAL : 5.25941 dpm EFF FILE : W128.CNF;124
RESULTS : 1.98636 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 pCilG  1.96-SIGMA pCilG pCilG pCilG
U-3/4  4763.020 204.000  199.493 4.000 2.0000 100.0000 1.87E+00 3.90E-01 1.16E-01 4.37E-02 2.65E-01
U232 5302.100 507.000 503.000 4.000 2.0000 100.0000 4.73E+00 8.34E-01 1.16E-01 4.37E-02 4.17E-01
U-235 4391.000 8.000 6.000 2.000 1.4142 80.90000 6.97E-02 7.27E-02 1.11E-01 3.82E-02 7.20E-02
U-238 4184.730 175.000 173.000 2.000 1.4142 100.0000 1.62E+00 3.49E-01 9.00E-02 3.09E-02 2.45E-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: 909230

SAMPLE ID : S0236534005_UU

SAMPLE DATE : 2-SEP-2009 00:00:00. SAMPLE QTY: 0.501 G
DETECTOR NUMBER  :76227 COUNT DATE: 6-OCT-2009 23:54:04
AVERAGE %EFFICIENCY :26.3087 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 43.982 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B129.CNF;404
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G : 5.028E+00 PCI/G : 5.028E+00 NOMINAL : 5.25941 dpm EFF FILE : W129.CNF;119
RESULTS : 2.31317 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 pCi/G pCil/G
U-3/4  4763.020 503.000 499.387 3.000 1.7321 100.0000 3.88E+00 6.70E-01 8.59E-02 3.13E-02 3.42E-01
U232 5302.100 612.000 608.000 4.000 2.0000 100.0000 4.73E+00 7.97E-01 9.57E-02 3.62E-02 3.78E-01
U-235 4391.000  32.000  32.000 0.000 0.0000 80.90000 3.07E-01 1.16E-01 2.88E-02 0.00E+00 1.06E-01
U-238 4184.730 501.000  498.000 3.000 1.7321 100.0000 3.87E+00 6.68E-01 8.59E-02 3.13E-02 3.42E-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:

909230

SAMPLE DATE : 2-SEP-2009 00:00:00.

SAMPLE ID : S0236534006_UU
SAMPLE QTY:

0.502 G

DETECTOR NUMBER :76228 COUNT DATE: 6-OCT-2009 23:54:06
AVERAGE %EFFICIENCY :24.8338 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 27.129 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B130.CNF;404

ISOTOPE : U-238
PCI/G: 5.018E+00

ISOTOPE : U-238

PCI/G: 5.018E+00

ISOTOPE : U232

NOMINAL : 5.25941 dpm
RESULTS : 1.42680 dpm

BKG DATE : 4-OCT-2009
EFF FILE : W130.CNF;121
CAL DATE : 17-SEP-2009

NUCLIDE ENERGY GROSS NET
AREA AREA AREA

U-3/4  4763.020 57.000 51.643
U232  5302.100 358.000 354.000
U-235 4391.000 2.000 2.000
U-238 4184.730  100.000  100.000

NUCLIDE ACTIVITY SUMMARY

BKG

5.000
4.000
0.000
0.000

BKG %ABUN  ACTIVITY

Sg

2.2361 100.0000
2.0000 100.0000
0.0000 80.90000
0.0000 100.0000

pCi/G
6.88E-01
4.72E+00
3.29E-02
1.33E+00

TPU MDA
1.96-SIGMA pCilG

2.34E-01 1.79E-01
9.17E-01 1.64E-01
4.60E-02 4.94E-02
3.40E-01 4.00E-02

Lc
pCilG

6.93E-02
6.20E-02
0.00E+00
0.00E+00

UNC
pCi/G

2.05E-01
4.97E-01
4.56E-02
2.61E-01

NOTE: Corrections made to U-3/4 net area due to tracer impurity

Activity (COUNTS)
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 909230

SAMPLE ID : S0236534007_UU

SAMPLE DATE : 2-SEP-2009 00:00:00. SAMPLE QTY: 0.503 G
DETECTOR NUMBER  :33448 COUNT DATE: 6-OCT-2009 23:54:09
AVERAGE %EFFICIENCY :25.0166 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 32.027 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B131.CNF;400
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G: 5.008E+00 PCI/G: 5.008E+00 NOMINAL : 5.25941 dpm EFF FILE : W131.CNF;118
RESULTS : 1.68445 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 pCi/G pCi/G
U-3/4  4763.020 124.000 118.576 5.000 2.2361 100.0000 1.33E+00 3.25E-01 1.50E-01 5.81E-02 2.48E-01
U232 5302.100 431.000 421.000 10.000 3.1623 100.0000 4.71E+00 8.78E-01 1.98E-01 8.23E-02 4.60E-01
U-235 4391.000 9.000 8.000 1.000 1.0000 80.90000 1.11E-01 8.74E-02 1.06E-01 3.21E-02 8.56E-02
U-238 4184.730 108.000 104.000 4.000 2.0000 100.0000 1.16E+00 2.96E-01 1.38E-01 5.20E-02 2.32E-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: 909230

SAMPLE ID : S0236534008_UU

SAMPLE DATE : 2-SEP-2009 00:00:00. SAMPLE QTY: 0.501 G
DETECTOR NUMBER :67579 COUNT DATE: 6-OCT-2009 23:54:11
AVERAGE %EFFICIENCY :25.0258 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 34.525 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE ;: B132.CNF;396
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G: 5.028E+00 PCI/G: 5.028E+00 NOMINAL : 5.25942 dpm EFF FILE : W132.CNF;121
RESULTS : 1.81582 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 pCilG  1.96-SIGMA pCilG pCilG pCilG
U-3/4 4763.020 160.000 157.542 2.000 1.4142 100.0000 1.64E+00 3.64E-01 9.97E-02 3.42E-02 2.59E-01
U232 5302.100 460.000 454.000 6.000 2.4495 100.0000 4.73E+00 8.59E-01 1.50E-01 5.94E-02 4.41E-01
U-235 4391.000 10.000 10.000 0.000 0.0000 80.90000 1.29E-01 8.22E-02 3.86E-02 0.00E+00 7.97E-02
U-238 4184.730 137.000 136.000 1.000 1.0000 100.0000 1.42E+00 3.26E-01 7.96E-02 2.42E-02 2.40E-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: 909230
SAMPLE DATE : 2-SEP-2009 00:00:00.

SAMPLE ID : S0236534009_UU
SAMPLE QTY:

0.504

G

DETECTOR NUMBER

176229

COUNT DATE: 6-OCT-2009 23:54:14

AVERAGE %EFFICIENCY :24.3808 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 27.476 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B133.CNF;388
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G: 4.998E+00 PCI/G : 4.998E+00 NOMINAL : 5.25941 dpm EFF FILE : W133.CNF;113
RESULTS : 1.44510 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 pCi/G pCil/G
U-3/4 4763.020 166.000 163.645 2.000 1.4142 100.0000 2.18E+00 4.92E-01 1.28E-01 4.39E-02 3.39E-01
U232  5302.100 357.000 352.000 5.000 2.2361 100.0000 4.70E+00 9.17E-01 1.79E-01 6.95E-02 4.98E-01
U-235 4391.000 10.000 9.000 1.000 1.0000 80.90000 1.48E-01 1.10E-01 1.26E-01 3.84E-02 1.07E-01
U-238 4184.730 167.000 165.000 2.000 1.4142 100.0000 2.20E+00 4.96E-01 1.28E-01 4.39E-02 3.40E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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A e e ) waryage version 2.0 GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 909230 SAMPLE ID : S0236534010 _UU
SAMPLE DATE : 2-SEP-2009 00:00:00. SAMPLE QTY: 0.501 G
DETECTOR NUMBER :76230 COUNT DATE: 6-OCT-2009 23:54:16
AVERAGE %EFFICIENCY :24.4453 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 16.738 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B134.CNF;387
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G: 5.028E+00 PCI/G: 5.028E+00 NOMINAL : 5.25941 dpm EFF FILE : W134.CNF;117
RESULTS : 0.88033 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/lG  1.96-SIGMA pCi/G pCi/G pCi/G
U-3/4 4763.020 401.000 388.783  12.000  3.4641 100.0000 8.54E+00 1.85E+00 4.20E-01 1.77E-01 8.75E-01
U232 5302100 233.000 215.000 18.000  4.2426 100.0000 4.73E+00 1.13E+00 5.00E-01 2.17E-01 6.83E-01
U-235 4391.000  18.000 5.000  13.000  3.6056 80.90000 1.36E-01 2.98E-01 5.37E-01 2.28E-01 2.96E-01
U-238  4184.730 276.000 257.000  19.000  4.3589 100.0000 5.65E+00 1.31E+00 5.12E-01 2.23E-01 7.40E-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: 909230

SAMPLE DATE : 3-SEP-2009 00:00:00.

SAMPLE ID : S0236534012_UU
SAMPLE QTY:

0.502

DETECTOR NUMBER  :64270

COUNT DATE: 6-OCT-2009 23:54:19

AVERAGE %EFFICIENCY :25.2651 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 25.234 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B135.CNF;399

ISOTOPE : U-238 ISOTOPE : U-238

PCI/G: 5.018E+00 PCI/G : 5.018E+00

ISOTOPE : U232

NOMINAL : 5.25928 dpm
RESULTS : 1.32714 dpm

BKG DATE : 4-OCT-2009
EFF FILE : W135.CNF;128
CAL DATE : 17-SEP-2009

NUCLIDE ENERGY GROSS NET BKG
AREA AREA AREA
U-3/4  4763.020 72.000 69.662 2.000
U232  5302.100 345.000 335.000 10.000
U-235 4391.000 4.000 4.000 0.000
U-238  4184.730 94.000 92.000 2.000

NUCLIDE ACTIVITY SUMMARY

BKG %ABUN  ACTIVITY

Sg pCilG
1.4142 100.0000 9.80E-01
3.1623 100.0000  4.72E+00
0.0000 80.90000  6.96E-02

1.4142 100.0000 1.29E+00

TPU MDA
1.96-SIGMA pCilG

Lc
pCilG

2.88E-01 1.35E-01 4.63E-02
9.43E-01 2.50E-01 1.04E-01
6.92E-02 5.22E-02 0.00E+00
3.46E-01 1.35E-01 4.63E-02

UNC
pCi/G

2.37E-01
5.20E-01
6.82E-02
2.70E-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: 909230

SAMPLE ID : S0236534013_UU

SAMPLE DATE : 3-SEP-2009 00:00:00. SAMPLE QTY: 0.505 G
DETECTOR NUMBER :68549 COUNT DATE: 6-OCT-2009 23:54:21
AVERAGE %EFFICIENCY :24.8579 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 27.791 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B136.CNF;398
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G: 4.988E+00 PCI/G: 4.988E+00 NOMINAL : 5.25929 dpm EFF FILE : W136.CNF;129
RESULTS : 1.46162 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/lG  1.96-SIGMA pCi/G pCi/G pCi/G
U-3/4 4763.020 83.000 70.634 12.000 3.4641 100.0000 9.12E-01 2.89E-01 2.47E-01 1.04E-01 2.46E-01
U232 5302.100 388.000 363.000 25.000 5.0000 100.0000 4.69E+00 9.35E-01 3.39E-01 1.50E-01 5.15E-01
U-235 4391.000 5.000 3.000 2.000 1.4142 80.90000 4.79E-02 8.31E-02 1.53E-01 5.25E-02 8.28E-02
U-238 4184.730 92.000 90.000 2.000 1.4142 100.0000 1.16E+00 3.12E-01 1.24E-01 4.25E-02 2.45E-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:

909230

SAMPLE DATE : 3-SEP-2009 00:00:00.

SAMPLE ID : S0236534014_UU
SAMPLE QTY:

0.501 G

DETECTOR NUMBER

79467

COUNT DATE: 6-OCT-2009 23:54:24

AVERAGE %EFFICIENCY :25.0900 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 25.031 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B137.CNF;353

ISOTOPE : U-238
PCI/G: 5.028E+00

ISOTOPE : U-238

PCI/G: 5.028E+00

ISOTOPE : U232

NOMINAL : 5.25929 dpm
RESULTS : 1.31646 dpm

BKG DATE : 4-OCT-2009
EFF FILE : W137.CNF;102
CAL DATE : 29-SEP-2009

NUCLIDE ENERGY GROSS NET
AREA AREA AREA

U-3/4  4763.020 101.000 95.667
U232  5302.100 331.000 330.000
U-235 4391.000 6.000 6.000
U-238 4184.730 83.000 82.000

NUCLIDE ACTIVITY SUMMARY

BKG

5.000
1.000
0.000
1.000

BKG %ABUN  ACTIVITY

Sg
2.2361 100.0000
1.0000 100.0000
0.0000  80.90000
1.0000 100.0000

pCi/G
1.37E+00
4.73E+00
1.06E-01
1.17E+00

TPU MDA
1.96-SIGMA pCilG

3.67E-01 1.92E-01
9.34E-01 1.10E-01
8.68E-02 5.31E-02
3.22E-01 1.10E-01

Lc
pCilG

7.45E-02
3.33E-02
0.00E+00
3.33E-02

UNC
pCi/G

2.88E-01
5.12E-01
8.50E-02
2.57E-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: 909230
SAMPLE DATE : 3-SEP-2009 00:00:00.

SAMPLE ID : S0236534015_UU

SAMPLE QTY: 0.506

G

DETECTOR NUMBER  :65877 COUNT DATE: 6-OCT-2009 23:54:26
AVERAGE %EFFICIENCY :25.6005 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 44.232 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B138.CNF;358
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G: 4.978E+00 PCI/G : 4.978E+00 NOMINAL : 5.25929 dpm EFF FILE : W138.CNF;94
RESULTS : 2.32628 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/G  1.96-SIGMA pCi/G pCi/G pCil/G
U-3/4  4763.020 324.000 314.400 9.000 3.0000 100.0000 2.47E+00 4.64E-01 1.33E-01 5.49E-02 2.81E-01
U232 5302.100 605.000 595.000 10.000 3.1623 100.0000 4.68E+00 7.97E-01 1.39E-01 5.79E-02 3.82E-01
U-235 4391.000 15.000 7.000 8.000 2.8284 80.90000 6.80E-02 9.19E-02 1.57E-01 6.39E-02 9.13E-02
U-238 4184.730 286.000 281.000 5.000 2.2361 100.0000 2.21E+00 4.22E-01 1.05E-01 4.09E-02 2.63E-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: 909230

SAMPLE DATE : 3-SEP-2009 00:00:00.

SAMPLE ID : S0236534016_UU

SAMPLE QTY: 0.506

G

DETECTOR NUMBER  :76231

COUNT DATE: 6-OCT-2009 23:54:28

AVERAGE %EFFICIENCY :24.9287 ELAPSED LIVE TIME(SEC):  60000.00
% YIELD : 20.460 ANALYST :IXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B139.CNF;355
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G : 4.978E+00 PCl/G: 4.978E+00 | NOMINAL : 525929 dpm | EFF FILE : W139.CNF;94
RESULTS: 1.07604 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/G  1.96-SIGMA pCi/G pCilG pCilG
U-3/4 4763020 217.000 211730 5000 22361 100.0000 3.70E+00 8.30E-01 2.34E-01 9.08E-02 5.09E-01
U232 5302100 275000 268.000  7.000  2.6458 100.0000 4.68E+00 1.01E+00 2.67E-01 1.08E-01 5.75E-01
U-235 4391.000 12000  9.000  3.000 17321 80.90000 1.94E-01 1.67E-01 2.39E-01 8.69E-02 1.64E-01
U-238 4184730 142000 139.000  3.000  1.7321 100.0000 2.43E+00 5.96E-01 1.93E-01 7.03E-02 4.12E-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: 909230 SAMPLE ID : S0236534017_UU
SAMPLE DATE : 3-SEP-2009 00:00:00. SAMPLE QTY: 0.504 G
DETECTOR NUMBER :78771 COUNT DATE: 6-OCT-2009 23:54:31
AVERAGE %EFFICIENCY :25.2649 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 89.413 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B140.CNF;355
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G: 4.998E+00 PCI/G: 4.998E+00 NOMINAL : 5.25929 dpm EFF FILE : W140.CNF;99
RESULTS : 4.70246 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/lG  1.96-SIGMA pCi/G pCi/G pCi/G
U-3/4 4763.020 508.000 501.803 5000 22361 100.0000 1.99E+00 3.24E-01 5.30E-02 2.06E-02 1.75E-01
U232 5302.100 1194.000 1187.000  7.000  2.6458 100.0000 4.70E+00 7.00E-01 6.06E-02 2.44E-02 2.69E-01
U-235 4391.000 25000  23.000 2.000  1.4142 80.90000 1.12E-01 5.22E-02 4.69E-02 1.61E-02 4.98E-02
U-238  4184.730  454.000 450.000  4.000  2.0000 100.0000 1.78E+00 2.96E-01 4.87E-02 1.84E-02 1.66E-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: 909230

SAMPLE ID : S0236534018_UU

SAMPLE DATE : 8-SEP-2009 00:00:00. SAMPLE QTY:  0.502 G
DETECTOR NUMBER  :76232 COUNT DATE: 6-OCT-2009 23:54:34
AVERAGE %EFFICIENCY :25.4745 ELAPSED LIVE TIME(SEC):  60000.00
% YIELD © 26.147 ANALYST :IXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B141.CNF;358
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G : 5.018E+00 PCI/G: 5.018E+00 | NOMINAL : 525859 dpm | EFF FILE : W141.CNF;97
RESULTS: 1.37498 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/G  1.96-SIGMA pCi/G pCilG pCilG
U-3/4 4763020 139.000 132.647  6.000 24495 100.0000 1.79E+00 4.35E-01 1.94E-01 7.68E-02 3.18E-01
U232 5302100 357.000 350.000  7.000  2.6458 100.0000 4.72E+00 9.35E-01 2.06E-01 8.30E-02 5.04E-01
U-235 4391.000  9.000  9.000 0000  0.0000 80.90000 1.50E-01 1.01E-01 5.00E-02 0.00E+00 9.79E-02
U-238 4184730  138.000 138.000 0000  0.0000 100.0000 1.86E+00 4.39E-01 4.04E-02 0.00E+00 3.10E-01

Activity (COUNTS)
PRRRPRPRRERR
PNWPARIONOOOORNWAUION

NOTE: Corrections made to U-3/4 net area due to tracer impurity

4138 keV
76 keV

3979 keV
4288 keV

2364 2762 3164 3569 3979
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A e e ) waryage version 2.0 GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 909230 SAMPLE ID : S0236534019 UU
SAMPLE DATE : 8-SEP-2009 00:00:00. SAMPLE QTY: 0.501 G
DETECTOR NUMBER :64261 COUNT DATE: 6-OCT-2009 23:54:36
AVERAGE %EFFICIENCY :26.0384 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 66.146 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B142.CNF;352
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G: 5.028E+00 PCI/G: 5.028E+00 NOMINAL : 5.25859 dpm EFF FILE : W142.CNF;101
RESULTS : 3.47832 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/lG  1.96-SIGMA pCi/G pCi/G pCi/G
U-3/4 4763.020 456.000 450.088  5.000 22361 100.0000 2.35E+00 3.98E-01 7.00E-02 2.72E-02 2.19E-01
U232 5302100 921.000 905.000  16.000  4.0000 100.0000 4.73E+00 7.39E-01 1.13E-01 4.86E-02 3.13E-01
U-235 4391.000  34.000  31.000 3.000  1.7321 80.90000 2.00E-01 8.20E-02 7.14E-02 2.60E-02 7.69E-02
U-238  4184.730  409.000 405000  4.000  2.0000 100.0000 2.11E+00 3.64E-01 6.42E-02 2.43E-02 2.08E-01

NOTE: Corrections made to U-3/4 net area due to tracer impurity

4169 keV
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 909230

SAMPLE ID : S0236534020_UU

SAMPLE DATE : 8-SEP-2009 00:00:00. SAMPLE QTY:  0.506 G
DETECTOR NUMBER  :65882 COUNT DATE: 6-OCT-2009 23:54:39
AVERAGE %EFFICIENCY :24.3816 ELAPSED LIVE TIME(SEC):  60000.00
% YIELD © 49.409 ANALYST :IXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B143.CNF;355

ISOTOPE : U-238

ISOTOPE : U-238

ISOTOPE : U232

BKG DATE : 4-OCT-2009

PCI/G : 4.978E+00 PCI/G : 4.978E+00 NOMINAL : 5.25859 dpm EFF FILE : W143.CNF;104
RESULTS : 2.59822 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/G  1.96-SIGMA pCilG pCilG pCi/G
U-3/4  4763.020 342.000 330.362 11.000 3.3166 100.0000 2.44E+00 4.57E-01 1.36E-01 5.70E-02 2.72E-01
U232 5302.100 639.000 633.000 6.000 2.4495 100.0000 4.68E+00 7.94E-01 1.06E-01 4.21E-02 3.68E-01
U-235 4391.000 12.000 11.000 1.000 1.0000 80.90000 1.00E-01 6.63E-02 6.99E-02 2.12E-02 6.46E-02
U-238 4184.730 314.000 313.000 1.000 1.0000 100.0000 2.31E+00 4.32E-01 5.66E-02 1.72E-02 2.57E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
% 8 e %
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A e e ) waryage version 2.0 GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 909230 SAMPLE ID : S1201939900 UU
SAMPLE DATE : 5-OCT-2009 00:00:00. SAMPLE QTY: 0.506 G
DETECTOR NUMBER :75551 COUNT DATE: 6-OCT-2009 23:54:40
AVERAGE %EFFICIENCY :24.3208 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD :102.900 ANALYST :JXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV ALPHA UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B144.CNF;354
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G: 4.978E+00 PCI/G: 4.978E+00 NOMINAL : 5.25485 dpm EFF FILE : W144.CNF;98
RESULTS : 5.40723 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/lG  1.96-SIGMA pCi/G pCi/G pCi/G
U-3/4  4763.020 8.000  -0.326 7.000  2.6458 100.0000 -1.16E-03 2.58E-02 5.45E-02 2.19E-02 2.58E-02
U232 5302.100 1328.000 1315.000 13.000  3.6056 100.0000 4.68E+00 6.87E-01 7.04E-02 2.98E-02 2.55E-01
U-235  4391.000 4.000 1.000 3.000  1.7321 80.90000 4.40E-03 2.28E-02 4.86E-02 1.77E-02 2.28E-02
U-238  4184.730 5.000 1.000 4000  2.0000 100.0000 3.56E-03 2.09E-02 4.38E-02 1.66E-02 2.09E-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: 909230
SAMPLE DATE : 8-SEP-2009 00:00:00.

SAMPLE ID : S1201939901_UU

SAMPLE QTY: 0.502

G

DETECTOR NUMBER  :72526 COUNT DATE: 6-OCT-2009 23:54:43
AVERAGE %EFFICIENCY :24.9491 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD » 59.193 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B145.CNF;352
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G : 5.018E+00 PCI/G : 5.018E+00 NOMINAL : 5.25859 dpm EFF FILE : W145.CNF;103
RESULTS : 3.11274 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/G  1.96-SIGMA pCi/G pCilG pCilG
U-3/4  4763.020 434.000 427.218 6.000 2.4495 100.0000 2.60E+00 4.54E-01 8.75E-02 3.46E-02 2.50E-01
U232 5302.100 780.000 776.000 4.000 2.0000 100.0000 4.72E+00 7.67E-01 7.48E-02 2.83E-02 3.34E-01
U-235 4391.000 16.000 15.000 1.000 1.0000 80.90000 1.13E-01 6.29E-02 5.75E-02 1.75E-02 6.07E-02
U-238 4184.730 363.000 359.000 4.000 2.0000 100.0000 2.18E+00 3.92E-01 7.48E-02 2.83E-02 2.28E-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: 909230

SAMPLE DATE : 8-SEP-2009 00:00:00.

SAMPLE ID : S1201939902_UU

SAMPLE QTY: 0.506

G

DETECTOR NUMBER  :72527

COUNT DATE: 6-OCT-2009 23:54:45

AVERAGE %EFFICIENCY :25.2179 ELAPSED LIVE TIME(SEC):  60000.00
% YIELD © 56.072 ANALYST :IXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B146.CNF;357
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G : 4.978E+00 PCl/G: 4.978E+00 | NOMINAL : 525859 dpm | EFF FILE : W146.CNF;105
RESULTS : 2.94860 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/G  1.96-SIGMA pCi/G pCilG pCilG
U-3/4  4763.020 1131.000 1124.251 6.000 2.4495 100.0000 7.08E+00 1.10E+00 9.06E-02 3.59E-02 4.16E-01
U232 5302100 750.000 743.000  7.000  2.6458 100.0000 4.68E+00 7.57E-01 9.65E-02 3.88E-02 3.40E-01
U-235 4391.000  57.000  56.000  1.000  1.0000 80.90000 4.36E-01 1.32E-01 5.96E-02 181E-02 1.16E-01
U-238 4184730 1144.000 1143.000  1.000  1.0000 100.0000 7.20E+00 1.12E+00 4.82E-02 146E-02 4.18E-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: 909230
SAMPLE DATE : 5-OCT-2009 00:00:00.

SAMPLE ID : S1201939903_UU

SAMPLE QTY:

0.506 G

DETECTOR NUMBER

175550

COUNT DATE: 6-OCT-2009 23:54:50

AVERAGE %EFFICIENCY :24.6201 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD :100.644 ANALYST :IJXD2
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 1163-G ID: 1163-G ID: 1283-E BKG FILE : B147.CNF;357
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 4-OCT-2009
PCI/G: 4.978E+00 PCI/G : 4.978E+00 NOMINAL : 5.25485 dpm EFF FILE : W147.CNF;104
RESULTS : 5.28869 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/G  1.96-SIGMA pCi/G pCilG pCil/G
U-3/4  4763.020 1288.000 1281.688 5.000 2.2361 100.0000 4.60E+00 6.89E-01 4.82E-02 1.87E-02 2.53E-01
U232  5302.100 1313.000 1302.000 11.000 3.3166 100.0000 4.68E+00 7.00E-01 6.62E-02 2.77E-02 2.56E-01
U-235  4391.000 54.000 52.000 2.000 1.4142 80.90000 2.31E-01 7.26E-02 4.25E-02 1.46E-02 6.51E-02
U-238 4184.730 1412.000 1401.000 11.000 3.3166 100.0000 5.03E+00 7.50E-01 6.62E-02 2.77E-02 2.66E-01
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Radiochemistry Batch Checklist, Rev 9

Batch#_ 107 (oT Product: Rn-219 Date:__ 1-£3-0%
Criteria: Yes No Comments
Sample Solids are less than or equal to100 mg for GAB. [Y //4
Samples have been blank corrected (if required) N/ A,

If activity less 10* MDA/ MDC, error is 150% or less of
sample activity. If greater 10* MDA/ MDG, 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.

ANE

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%. N / A
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.

Sample was correctly preserved if required.

Smears Taken for Radioactive batches.

N4

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.

N/A

Aux data is correct.

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

nlA

Hit notification complete (if necessary)

NN SIS RERSE

Batch entered into Case Narrative.

Batch non-conformances completed, if applicable. }V / A
Batch non-conformances second reviewed and disposition j
verified to be completed. N / A
Aliquot_Correction completed if required. L [/ / ,4

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

N

GEL Laboratories, LLC
revised 8/1/08

Primary Review Performed By: z A » W_B’L‘/" %
Secondary Review Performed By: W %tz/
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ASSAY 16-Sep-09 16:45:49

Protocol id
Time limit
Count limit

Isotope Ba-133
Protocol date

Run id.
POS

END OF

Batch #902602.2

Page 143 of 981

OCOONDNDWN =

9 228_REC2

180
50000

9-Apr-07
61

RACK
87
87
87
87
87
68
68
68
68
68
70
70

ASSAY

10:02:22

BATCH

OCOONODOTHWN =

- -t
N - O

TIME COUNTS CPM ERROR % RECOVERY COUNT TIME

180
180
180
180
180
180
180
180
180
180
180
180

1026
766
884
846
767
798
788
811
540
853
854
866

143

311.7
224.9
264.4
251.5
225.3
235.6
232.2
2401
149.5

254
254.2
258.2

3.47
417
3.81
3.92
4.17
4.06

4.1
4.02
5.31
3.89
3.89
3.86

72.15
84.83
80.69
72.28
75.59
74.49
77.03
47.96
81.49
81.55
82.84

16:45:56
16:49:07
16:52:19
16:55:30
16:58:41
17:02:06
17:05:17
17:08:29
17:11:40
17:14:51
17:18:16
17:21:28
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Radiochemistry Batch Checklist, Rev 9
Batch# qO bz%\ Product: -?\&’Y;{R Date: 10! 1 /0‘}

Criteria: Yes No Comments
Sample Solids are less than or equal to100 mg for GAB. VN
Samples have been blank corrected (if required) va“

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

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)

NANERYSNE

Sample was run within hold time.

Sample was correctly preserved if required.

Smears Takén for Radioactive batches. Vha

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.

ANIAN

Aux data is correct. N (ﬁ

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

MA

Hit notification complete (if necessary)

Batch entered into Case Narrative.

NN

Batch non-conformances completed, if applicable. Mb ‘% (1 3\ LS

Batch non-conformances second reviewed and disposition .
verified to be completed. f\KfC 1 H512.5

Aliguot Correction completed if required. YJI&

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

GEL Laboratories, LLC
revised 8/1/08

T~
Primary Review Performed By: % ~ (O'/)I v

ML/%Z\% e
Secondary Review Performed By: W [ o ‘.7
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Radium 228 @ / Reprecipitate

Batch #_90323! e Prep Date_ 130707 Cf’g'@’oq Initials_J1C_
fgs22CBocS‘§lke goSdOGS A fgllgil\;lo In(::)S) T L Ingrow Start Time:_10 -S4 | 3939
Ba-133 Tracer Code_0 /20" Tracer Vol (mis) 2-lmL _ Seperation TlmeMOI_ \S1S
Sample ID Bkr# |9 _;:d# e Det # % Yield Gamma Det # _
72353400l l 032 | 45 A [9AG G2 l:;?lf\
2300302 | 2 s ¥ . $7.97
23053403 | 3 o4z [l %9 57 /
355 mees | 1 |ro3s s 3¢ [98.20 ]
2853405 | > | /ov2y 2% 3D | 9700
2 3053400k A [096, 26 4a |01 12 [
236534e0F | 7 1022 UC | A% /
2236524208 1 € )63 | 70 1029 /
7236524409 7 )olZ o o b {O)- OS5 /
236534010 [0 Jo0l3 | 3c q1.29 /
2305340l | 1] J-025 | 23 97.A /
23,539013  [[7 | )oo! Y 4K CA | (0335 /
30,5340y |13 002 | g4 %914 /
236S39uS (1Y losF d s (D [ 934, |
23b534016 | IS 109 | A TLS? /
226S3490F |1 (197 4| o GB | 9735 |
235340 & 7 iz | 91. 08 /
7365349011 [ 1§ |)i26 ;—D Q3. 47 /
2365%vozo | 172 1959 | gA Go-55 /
1200925139 [ 20 1126 (g %434 /
200925040 | 71 11023 |, 1442 /
12 01Az814 | 22 |p-tof JA qQS17 /
120092512 |23 20 ) 40 | 90-3% /
“ |

¥4 1o
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ASSAY 6-Oct-09 12:39:11

Protocol id 8 228_REC
Time limit 180
Count limit 50000

Isotope Ba-133
Protocol date 9-Apr-07 10:03:.07

POS RACK  BATCH TIME COUNTS CPM ERROR % RECOVERY COUNT TIME

Run id. 30
1 97 1
2 97 2
3 97 3
4 97 4
5 97 5
6 51 6
7 51 7
8 51 8
9 51 9
10 51 10
11 91 11
12 91 12
13 91 13
14 91 14
15 91 15
16 60 16
17 60 17
18 60 18
19 60 19
20 60 20
21 75 21
22 75 22
23 75 23
24 75 24

END OF ASSAY

Batch #903231re4
Page 151 of 981

180
180
180
180
180
180
180
180
180
180
180
180
180
180
180
180
180
180
180
180
180
180
180
180

917
889
818
831
903
892
926
902

".941
926
846
893
945
828
863
772

895

1848
867
891
787
705
877
835

275.2
265.9
2421
246.5
270.7
267.1
278.3
270.3
283.2
278.1
251.5
267.2
284.5
245.6
257.2
227.1

268
252.3
258.6
266.6
2321
204.8
261.9
247.9

151

3.72
3.8
4
3.96
3.76
3.79
3.7
3.76
3.66
3.7
3.92
3.78
3.65
3.97
3.87
4.15
3.78
3.91
3.86
3.79
4.1
4.41
3.83
3.95

96.62
87.97
89.57
98.36
97.06
101.13
98.22
102.91
101.05
91.39
97.09
103.38
89.24
93.46
82.52
97.38
91.68
93.97
96.88
84.34
74.42
95.17
90.08

12:39:18
12:42:30
12:45:41
12:48:53
12:52:04
12:55:29
12:58:40
13:01:51
13:05:03
13:08:14
13:11:44
13:14.56
13:18:07
13:21:18
13:24:30
13:27:48
13:31:00
13:34:11
13:37:23
13:40:34
13:43:59
13:47:10
13:50:21
13:53:33
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Radiochemistry Batch Checklist, Rev 9

e A0 s L0220 - 0w QliSIOY

rilenia: ~ [Yes __ INo __ JComments
Sampie Solids are less than or aqual t0100 mg for GAB. Mpf
Samples have been blank corrected (if required) Np{

T activity less 10° MDA/ MDC, eror is 150% of lass of
|sampie activity. It grester 10° MDA/ MDC, eor is 40%

or lgss. It below the MDA/ MDC. error is okay.
Instrument source check is within limits.

Instrument big check is within limits.

{Method ADL/ LLD has been met. K{ﬁ;ﬁf v NCY/ 7 3356} >
If duplicate activities are less 5* MDA/ MDC, then RPD
is 100% or less. uwwS'MDNMDQ.MRPDZO%w

w
\/
*
less. If elow the MOA/MOC, the APD is 0%. o
N
\/

NS5

NA

Smears Taken for Radioactive baiches. pr

75-125% or meets the client's contract tance critena.
No biank spaces on data

Al line outs initialed and dated.
NO transcription arrors are apparent

N s

Aux data is correct.

\/
|Client Special requirements page has been checked. (o
Raw Data and/ or spectrum are inciuded and properly statused. v
v
\/
N

QC data entered into QC database and baich is in REVW

Hit notification complete (if necessary)

Batch entered into Case Narrative.

N
Batch non-conformances it

1 apptcanle. NCTC 733599
Batch non-conformances second reviewed and disposition

verified 10 be completed. _ J_r\)cﬂ 733597
X
Aliquot_Correction completed i required. NS

e

Review sampie historical results if available \/
(# REMP, rasults above MDC have been verified

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

revised 8/1/08

R /%WWM?M GLETE alnl0a
v R/
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Radiochemistry Batch Checklist, Rev 9

Batch# 40£(Z«Lf Product: P"’ZW Date: { 0’ ™)

riteria: [Ves |No ments

Sample Solids are less than or equal to100 mg for GAB. LA‘A"

Samples have been blank corrected (if required) %

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

linstrument source check is within limits.
instrument bkg check is within limits.

Method RDL/ LLD has been met.

if duplicate activities are less 5° MDA/ MOC, 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%.

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

N

Sample was run within hoid time.

J&I9S KOS

Sample was correctly preserved if required.

Smears Taken for Radioactive batches. My

{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 t tion errors are rent.

&

Aux data s correct. ” NN),

Client Special requirements page has been checked.

Raw Data and/ or are included and statused.

N

Hit notification complete (if necessary)

Batch entered into Case Narrative.

NW‘ NCL T4 2B

A ANENINAN

Nk NCL TY2IRG

Aliquot_Correction completed if required. W e

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

<

GEL Laboratories, LLC
revised 8/1/08
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LUCAS CELL
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General Engineering Laboratories
2040 Savage Road, Charleston, SC 29414
(843)556-8171

Lucas Cell Calibration Package

1) s all calibration standard information enclosed for:
the primary standard certificate?
the secondard standard(s) documentation?
standard preparation information?
standard < 1 Year old or verified?

2) s the efficiency calibration report included ?

3) s the raw count data included for:
Cell constant determination?
Plateau generation?

4)  Are the calibration verifications included?

5) Are the instrument settings included:
HVPS settings?

6) Has the CELLEFF.xis file been updated ?

7) Have the calibration dates been updated in ALPHALIMS ?

Prepared By: \L(/U) BD{W

YES NO

Comments

<] RERK[S

<|<

r‘
q

Date: ﬂ’bl (09

Reviewed By: (m&kd% Date: 3[&\ l 05
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General Engmeermg Laboratorles e A T
Verrfrcation Source Preparation Sheet e ;.i

g Ai‘: Apene;;e sop Number - (ﬂ V W(\O D\ 00% g Isotope QM/W

Date Standards Prepared L“‘f‘l)s o j{ S m“ Type Used’-’k 'v

o StandardlD O'W“ ” B MatrixofVIal/PIanehett.i SN
S R P e ok
AmountUsed(gor@ 0 \ o S ‘_ﬁf" ONAC v_ -

.' srarrdard .t-s.ctrv.ity.(DPM/g of@ /\/LROJ 'M%g Typeoderrrillaﬂon Vial i ND; ' B ,
SR \3"14 | PlpetlelDUsed 441/150’5 _.
Explration Date , <6 \4 | lD ’ . Balanoe 1D Used /4’% D%l)wb(ﬁ e

ResrduelCarrierAgent D \MH’[/] " euenchrng Agent " \\WA( ' :‘". BB

Reference Date

’ Standard Number - ';QuenchlndvelA(uL')I'_ ‘Inmau‘lv"t.. " Final Wt. ‘Net‘wr.:'..‘ e

" '"»I_;":f-" o Residue Volumetmty | @) 1 (@) | mg)
1
&

1. - M4 — A

— 17/ 14 r}l’i/ /

e wm

Rev1RLM9/10/97 e

Prepa.red By' '

Reviewed By‘




’SSUED Nycomed Amersham plc ISSUED AEA Technology plc

Y: Radiation & Radioactivity FOR: Isotrak
Calibration Laboratory Amersham Laboratories
Amersham Laboratories White Lion Road
White Lion Road Amersham
Amersham Buckinghamshire
Buckinghamshire HP79LL
HP7 9LL

Description  Principal radionuclide: Radium-226 Productcode: ~ RAY44

Measurement Reference time: 1200 GMT on 15 December 1999

Nuclear data

Solution number: R4/131/89

Nudlear data quoted on this certificate are taken from the Joint European File, Version 2.2

Expression of The mpouedapmdedummzimykbsedonasmndardumemimymuhipﬁedbyawvuage factor k = 2.00, which
for a t~distribution with veir = oo effective degrees of freedom cocresponds to a coverage probability of approximately
95%.11wmmﬁmyevnhm'mnhsbemmriedminawmduuwid1UKAS requirements.

Unless indicated, all other uncertainties are expressed at the confidence level

uncertainty.

associated with one standard

The format used for the uncercainties in the values of radionudlidic purity is illustrated in the following examples;

6.5(21) -
6.54(21) -
6.543(21) -

6.5 +21
6.54 £+ 0.21
6.543 + 0.021

Page 7] :;,'of Z _7‘22;_——: Dyet | 7"\ ?aw.(o- m7
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Page 173 of 981

LucasVoltage.xls

Voltage (V) Count Time

Date/Time

(min)
0.20 1.00 0 8/21/09 13:20
0.25 1.00 0 8/21/09 13:21
0.30 1.00 0 8/21/09 13:22
0.35 1.00 0 8/21/09 13:23
0.40 1.00 0 8/21/09 13:24
0.45 1.00 0 8/21/09 13:25 -
0.50 1.00 0 8/21/09 13:26
0.55 1.00 1534 8/21/09 13:27
0.60 1.00 19637 8/21/09 13:28
0.65 1.00 47206 8/21/09 13:29
0.70 1.00 80410 8/21/09 13:30
0.75 1.00 104945 8/21/09 13:31
0.80 1.00 122514 8/21/09 13:32
0.85 1.00 134160 8/21/09 13:33
0.90 1.00 144753 8/21/09 13:34
0.95 1.00 151057 8/21/09 13:35
1.00 1.00 157429 8/21/09 13:36
1.05 1.00 163110 8/21/09 13:37
1.10 1.00 166034 8/21/09 13:38
1.15 1.00 168121 8/21/09 13:39
1.20 1.00 171347 8/21/09 13:40
1.25 1.00 173388 8/21/09 13:41
1.30 1.00 175958 8/21/09 13:42
1.35 1.00 182719 8/21/09 13:43
1.40 1.00 195871 8/21/09 13:44
1.45 1.00 231584 8/21/09 13:45
1.50 1.00 303021 8/21/09 13:46
1.55 1.00 387838 8/21/09 13:47

Detector set to operate at 0.90 kV
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Control Limits for Lucas Cell Counter #1

Analyst:
Date:

Count #

SoxlioordnvioO®©@®No0roNd =

Average =
Std. Dev. =

+3S.D.
+2 S.D.
Mean =
-2 8.D.
-38.D.

inn

Control Limits

Upper Limit
Lower Limit

Page 175 of 981

KSD1
8/31/2009

Detector #1
138383
138269
141307
140521
132825
135924
139231
138298
135342
138056
138123
139159
138410
138251
138438
138080
137814
137961
137248
137477

137955.9
1775.5

143282.4266
141506.901
137955.9
134404.799
132629.2734

8/31/2009
Detector #1
143282
132629

* Operating Voltage changed to 0.9 kV

175



Eff Cal Date
101 1.956  8/31/2009
102 1.855  8/31/2009
104 1.972  8/31/2009
106 1.836  8/31/2009
107 1.981  8/31/2009
108 1.946  8/31/2009
111 2,024  8/31/2009
112 1.931  8/31/2009

Page 176 of 981 176



Lucas Ra-226

Oldest Cal 01/23/2008
Detector Eff Error Cal Date
1 0.0530 8/31/2009
2 0.0772 12/19/2008
3 0.0608 1/23/2008
4 0.1237 3/2/2009
5 0.1438 3/25/2009
6 0.0661 8/4/2009
7 0.0855 11/21/2008
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L .{ Appllcable SOP Number b

4[%“%

Date Standards Prepared

Standard ID : O(,Uf( H

Amount Used (g or@ _L

L .f Siandard Ac‘tlvity (DPM/g o ?

I}%loﬁl

Heference Date

’llnllo

A : "Balance IDUsed

‘ Explration Date .

Nk

e . Residue/Carrler Agent

General Engmeering Laboratories
Verlflcatron 50urce Preparation Sheet

- '».' E Is'oiobe"‘-

UJY qu wmmmw of Sdntillaﬁon V'al )

Plpe\te ID Used :

ijgtfsl)w{

Quenchlng Agent.

NATT

| :standard Number -

Intiaiwe, | P

,' RN .

-Quenching Vol (uLY/-

* ;" | nesidue Volume(mL)

Net Wt

UK C

- .'Vw—f I

Vel

Vu1

“ 'Pfepared BY \'L4J I I E

Revrewed By‘ O&/\Q K,‘\ J

- -"'~'Date< -;<

Ql%uo“\

. ‘. ool Tps Used‘f S NRC s
MatrlxofVIaVPlanchett.. S R
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ANALYTICS Al Goorga 055U
0b 38 Fa 04 28
CERTIFICATE OF CALIBRATION
Standard Radionuclide Source
67519-278

Ra-226 5 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared
gravimetrically from a calibrated master solution. The
master solution was calibrated using a germanium gamma
spectrometer system.

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.

Analytics maintains traceability to the National Institute
of Standards and Technology through participation in a
Measurements Assurance Program as described in USNRC Reg.
Guide 4.15, Revision 1, February 1979.

ISOTOPE: Ra-226
ACTIVITY (dps): 2.353 E4
HALF-LIFE: 1.600 E3 years
CALIBRATION DATE: January 23, 2004 12:00 EST
RELATIVE EXPANDED
UNCERTAINTY (k=2): 3.3%

Impurities: y-impurities (other than decay products) <0.1%
5.01065 grams 0.1M HCl solution with 50 pg/g Ba carrier.
P O NUMBER 3231RD, Item 5

SOURCE PREPARED BY: / /{ / &M&/

M. D.“eutrie, Radiochemist

Q A APPROVED: AU sy Lo
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Verification for Ra-226 Standard 0638-H

D. Roy Isotope Value Uncertainty
7/23/2008 0638-H 11.852 1.1079
0638-H 12.092 1.1141
0638-H 12.372 1.1216
Mean Value (Counting) = 12.106 100.13 Pass
Stdev = 0.260353631 Rule 3 (Pass/Fail)
Target = 12.09
Lower Limit = 11.5848594
Upper Limit = 12.62627393
Rule 1 Pass/Fail Pass
Two sigma = 0.520707263
10 % of Mean = 1.210556667
Rule 2 (Pass/Fail) Pass

Rule 1 = The certificate value (NOT including any uncertainty) shall lie within the 95% confidence interval
determined from the mean and two sigma standard deviation of the three measurements

Rule 2 = The two sigma value used for the 95% confidence interval shall not exceed 10% of the mean value
of the three verification measurements.

Rule 3 = The determined mean value shall be within 5% of the certificate value.

The analyst prepared three standard verification sources for Ra-226 source 0638-H by transferring portions of the
degassed standard into tared glass liquid scintillation vials. 10 mL of DI Water and 10 mL of mineral oil were added
to each vial and the vials were shaken. A Blank vial was prepared in a similar fashion using 10 mL of DI Water and
10 mL of mineral oil. The standard verification vials and Background source were dark adapted for two hours and
counted on LSC RED using source standard verification. Each verification source calculation was performed as
follows:

Source dpm/g = (A - B)/(C)(D)

where:

A = Ver. source cpm,

B = BKGcpm,

C =  System efficiency, (cpm/dpm), and
D = mass used for standard verification.

Reference RAD SOP M-001
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General Engineering Laboratories
2040 Savage Road, Chaileston, SC 29414
(843)556:8171

Lucas Cell Calibration Package

YES NO Comments

1} Is all calibration standard information enclosed for. .

the primary standard certificate? Y (,/

the secondard standard(s) documentation? v S/

standard preparation.information? 4 7

standard < 1 Yeer old or verified? v v
2} I the efficiency calibration reportincluded ? [ v | « |
3) Is the raw count data included for.

Cell constant determination? 4 J

Plateau generation? / v
4)  Are the calibration verifications included? [ 4 | ~/ I
B) Are the instrument setlings included:

HVPS settings? [ v | v |
6) Has the CELLEFF s file been updated ? v 1T ¥ |
7) Have the calibration dates been updated in ALPHALIMS ? | v SO

Prepared By: W/ DMAJM Date: l&“”l[b?{

Reviewed By: ’ Lol %gﬂd B Date: 11jjalse

Effective Date: = |y q! U
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Standard Traceability Log Rad

http://prodsvr01.gel.com:7778/pls/lims/dr_ref_material.rad_source_rpt

& Standard Traceability Log Rad

A Solution Material Info
Source Material Info -
Prepared By: | Angela Johnson
Prep Date: 09/15/2000
.+ Prepared By: | Angela Johnson | i s s
Carrier Conc: 0.5 M HCL —— :
===== | Expiration Date: = 01/23/2009
Reference Date: 12/15/1999 :
Primary Code: 0299-A
Uncertainty: +/-2.5% :
= | VMass of Parent(g): 4.6634 g
LogBook No: RC S 027 128 :
Density(g/mL): 1.0012
Balance ID:

Calculations Converting parent activity to dpm/mL|dpm/g

(dpm/mL)

(Mass of parent(g)) * (Parm Activity (kBg/g)) * (conversion dpm to kBq) / (Dilution Vol) = Parent Activity

Parent Activity (dpm/g)

(Mass of parent(g)) * (Parm Activity (kBg/g)) * (conversion dpm to kBq) / Density (g/mL)/ (Dilution Vol) =

(4.6634 g) * (43.75 kBq/g) * (60000 dpm/kBq) / (100 mL) = 122414.2500 dpm/mL

(46634 g) * (43.75 kBq/g) * (60000 dpm/kBq) / ( 1.0012 g/mL) / (100 mL) = 122273.3377 dpm/g

___ Secondary Standards
N © Mass | Dilution Conc | Verification = Expiration
PrepDate Preparer | primary i) | “°“ dpmmL = Date | Date
Angela 2434.34
08/26/2003 Johnson | 1.9909 100 0299-E dpm/mL 11/04/2004 11/04/2005
Angela 2429.82
08/26/2003 Johnson 1.9872 100 »(‘)299—F dpm/mL 08/26/2004 @ 08/26/2005
Amanda | 24463471 |
OVOS2005] g SOOI | 20 0BG gy, | 4022008 041022009
GEL Laboratories LLC
Version 1.0 9/18/2000
R
w o
\L/w §(
TAVICE
194 12/18/2008 10:15 AM
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e General Engineering Laboratories
Veriﬂcation SOurce Preparation Sheet

Applléble son; ;u@ber (‘iLMD’ A 0(/‘5 i . lsowpe lQ‘&' 7/7’{’ :

oa;esmérﬁsﬁrepéﬁd G \SluS o ,l | COdctallTVPGUsed o NV( o

StandardlD 0'),01‘31 C9 Co L MatrlxotVlaVPlancheﬂ -. NlA

§}WW”“WQ@H04: ‘:, P 77’}ff;ffﬁffj,‘fNE[f'*i?
e T e T

Ty|‘:e of Sdmﬂlatlon Vial
. Plpette ID Used 'M ’lf’ 303

“ Ba!ancelDUsed '5(00%14\!,

Quenchlng Agent ’ N (k

StandardNumber " uenching Vol (ul)/ il We. | FinalWt. Netwe |
ResidueVoluma(mL) - (g) e ) (mg)_f_" s PR

| N T

o dy ] Lald®
5| Colp -
—ar a1 | -1
— 1 A 1

aﬂf;;jj;;f —1

,,.,.,d el %0 t—z,\ A
P e e A e Y
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1200 GMT -on 15 December 1999‘_-(..;,
.?-_:f.v kllobeoquemls per gram of solutlon

183 rmcrocunes per gram of solutxon

b vty TS Feratu
SN TR B A M - e T

TS

on. only, and must not bc confused thh the reference date on" y
r.hat muyst, be. used in all calculanons relaxmg to the values of

‘Expa.aded uncertamty m the. radxoacuve conc.entrmon quoted abovc :]: 2 5 %
A,C"mbmedTYPeAuneertalntY' $02%. Ll L
’_Combmed Type B uncen:amry" ;|: 1 3 %

clidi The estumted actnntlts of any radmactxve xmpurmes found by hgh-resol\mongamma ray spectrometry, orin any
: . - othier examination 1 of the solution, arehsted be{ow expreesed as percentages oft.he actmtyofthepnnupal :
‘__iradxom;dxde at thereferencetm o . o e

ANS] N42 22-1995..°
1'year - 365 25 days

Tl:us roduct meets the quahty assurance reqmrements for 'achlevmg traceabxhty to NIST as deﬁned in:

» At the reference date'radmm-226 was shown 10 be mradsoact:ve equihbrmmthh its dmghter des'downthe
. decay chain to polonium-214 and thallium-219, the’premrsors of 1ead-210. The jonisation chamber was- calibmed -
‘vusxng a standard supphed by t.he Nmonal Insr.mn'.e Standards and Technology, Washlngton DC, US.A. N
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i ResldueICarrler Agent

Applicable SOP Number

Date Standarda Prepared

' Cm/\UXD A m

General Engineering Laboratories
Verifrcatlon Source Preparation Sheet

m l%lm

Standard |o

o AmountUsed (Q@

O (

mn%%"F‘ v

o t_;f srandard Actlvity (DPMIg o@

- \@3L

Referenoe Date

'. Explration Date _

\’l/l ’wlo‘(

: {)\MH’C«I

COdrtaiI Type Used' o

MatrixotVlaVPland\ett:.' B

— R

.- Typo of Sinlsbon Ve
S e _
L ".';Jti{a_aiance;lbﬁsed

Rt Quenohlng 'Agentﬁ -

Standard Number -

Quenohlne_ VoI (uL)I ‘
% - |nasidue Volume{mt) |

Initial wt. ]

" Final WL,

TNewr. |

\LLL

e 4

--*f\/_-w-t_, ]

v -1

— \exra: -

Pt

A AR

"  NMexai-

:;tgeﬁqawies;iiﬁ

~Nec b

.'Da

Prepareday- V/ AKX

lzJ (qlca

Date

Revrewed By' LL o .
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VoltageCurve det2

Voitage Curve Ludlum # 2
Volts (K.V.)| Counts Date Time Detector
0.20 0 9/19/2008 10:00 2
0.25 0 9/19/2008 10:00 2
0.30 0 9/19/2008 10:00 2
0.35 0 9/19/2008 10:00 2
0.40 0 9/19/2008 10:00 2
0.45 36 9/19/2008 10:00 2
0.50 1860 9/19/2008 10:00 2
0.55 5751 9/19/2008 10:00 2
0.60 9916 9/19/2008 10:00 2
0.65 11761 9/19/2008 10:00 2
0.70 13431 9/19/2008 10:00 2
0.75 14254 9/19/2008 10:00 2
0.80 14984 9/19/2008 10:00 2
0.85 15598 9/19/2008 10:00 2
0.90 16129 9/19/2008 10:00 2
0.95 16562 9/19/2008 10:00 2
1.00 16711 9/19/2008 10:00 2
1.05 17428 9/19/2008 10:00 2
1.10 20558 9/19/2008 10:00 2
1.15 30722 9/19/2008 10:00 2
1.20 49527 9/19/2008 10:00 2
1.25 71509 9/19/2008 10:00 2
1.30 115018 9/19/2008 10:00 2
Page 1
203
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1.993
2.261
2.254
2.193
1.799
2.259
2.146
2.291
2:253
2171
2.322

12/19/2008
12/19/2008
12/19/2008
12/19/2008
12/19/2008
12/19/2008
12/19/2008
12/19/2008
12/19/2008
12/19/2008
12/19/2008
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General Engineering Laboratories

2040 Savage Road, Charleston, SC 29414
{843)556-8171

Lucas Cell Calibration Package

1} Is all calibration standard information enclosed for:

YES NO
the primary standard certificate?

Comments
the secondard standard(s) documentation?
standard preparation information?

standard < 1 Year old or verified?

\Qﬁ(

2) s the efficiency calibretion report included ?

r v
3) is the raw count data included for.

Cell constant determination?
Plateau generation?

4)  Arethe calibration verifications included?

B) Are the instrument settings included:

HVPS settings?

L v |
6) Has the CELLEFF xs file been updated ?

l v | '
7} Have the calibration dates been updated in ALPHALIMS ?

<

Prepared By:

1Lt yprel

Date: _ (0%
Reviewed By: \\\ M% . Qd{ >

Date: ZAul 54
Effective Date: 244 | sy

206




okt ol

| ebed
196670 Leee 61880 6eLocy 9¢vz  L87%Ie oe 9rv9 1920 016 600¢/ee/  00:¥L 6002/92/1  OL:1} 6002/L2/L 9e 96t cie
19660 veee rozee 0 260¥6C 9¢€pE  08°€61 og 186 2910 00:€1 6002/92/k  SE:}} 6002/62/L  OL:LI 6002/62/1 v 120°0 ASpIS vi0c (4%
19660 szee osgie’t £0ve6'6 9¢eve  0SvoE [0 GEL6 0010 Sp:SL 6002/6/L  OL:vl 6002/6L/L 916} 6002/02/} 98 vbe'L  abeseny 128 (434
19660 Leee 219580 26061% L9¢ev2  E2022 oe 2099 1920 0L:6 6002/22/k  SY:El 6002/92/L S0} 6002/L2/L 8e 886°) e
19660 82ee 61160 69526 29€pve  £6°681 oe 8698 2920  00:S| 6002/61/.  S2'¥l 6002/22/l  0Z:T) 6002/€C/) ;74 viLo ASPIS cee e
19660 PECS 2eeee 0 95066 29€¥ve  L8'S0C [ 9/19 /920 OO€lL 6002/92/t 02:L} 6002/62/t OV:91 6002/6S/1 Sl v’z ebessay orLe 353
19660 ieee 265180 95081y 29¢eve €502 oe 9v09 1920 0L:6 6002/¢2/!  OE:€l 6002/92/1  S0:6 6002/L2/L €l oL8’L 60€
19660 L2ee 690980 18196¢C 9¢eve 0001 oe 00LS 2920 00:SI 6002/6L/L SO¥) 6002/22/k  OEOL 6002/£2/L € 6200 ASpIS 96’1 60¢
19660 Geee 529611 /6066 29eve  L6V0E 0E 6¥l6 €200 SY'G1 6002/6/L  SE:€) 6002/6L/1  02-Ll 6002/02/4 €l Lg'L ebeieay 1S8'L 60¢€
19660 Leee 802080 Loty 9¢be €510 oe 9229 1920 016 6002/¢e/t  SL:€l 6002/92/L  0£:8 6002/L3/L v coe’L 80¢€
19660 £2e€ 6€928°0 26.¥6¢ 29¢epe L6091 og 628y 1920 00:GL 6002/6L/L S¥EL 6002/Ce/l  SE'6 6002/EC/ 143 SS1°0 ASpPIS 8s8'L 80¢€
19660 yeee 264610 vioc6e 9eve L6V0C ] 6vL9  EEL'0  00:€L 6002/92/L SO:LL 6002/62/L  0S5'SL 6002/62/} 144 056t  obesony 6CLc 80€
19660 ieee £6967°0 ooseLy 9¢eve €661 og 8669 /920 016 6002/¢e/L  01:21 6002/92/L  S0O:0 600T/L2/L Sl 188°L 10¢
L9660 seee 829510 gzovee 9¢ve  Loave (V] erv. 2920 00:€L 6002/92/k 016 600C/0E/L  SS'Cl 600C/OE/L 9e S0 AspIS S60°C 10¢
19660 seee 529G1°L 2eLy8'6 9¢ve  EL86Z 9] v¥68 L9220 SY:Gi 6002/6/L SOl 6002/6L/F 0GS-S} 6002/02/1 Sl 166’1 abesany 8181 0
19660 1eee LI98Y 0 Ly 9¢re  o06¢ele oe 889 1920 0l:6 6002/22/t  0S:1L 6002/92/}  OE'E€Z 6002/9¢2/L 44 128’1 90€
19660 veee 196410 69889 9¢ere 029l oe 698y €620 O00'€l 6002/92/L 020l 6B00CT/62/L  OE:¥1 6002/62/L ot £90°0 ASPIS 169°1 90¢
1966°0 Sgee (255 4% 189286 9eve €082 o€ 12e8 2910 Sy:SL 6002/6/L  0S:L1 6002/6L/L  02:SL 6002/02/1 144 L)L ebeiaay 0EL’} 90€
19660 Leee L1198Y0 82060% 9cv2 92 oe 082L 1920 0L:6 6002/C2/L  O2:}1 6002/9¢/l  00-€2 6002/92/1 t4 4 €80°C S0
19660 £2ee c6Lvv'0 189c8°C 296 L£/61 oe 126s 2920  O00:SL 6002/6K/1  SO:L1 6002/22/L  0S:12 600c/ee/L 14 6¥L'0 ASPIS 61T S0E
19660 geee creel’L 6£928°6 9¢€re  06'LIE 0oe LSE6 0020 Sp:S)l 6002/6/k  SE'LL 6002/6L/L 0S¥} 6002/0C/1 [44 1507 obeieny 168°) S0€
19660 Leee 618820 80250y 29¢€ve 09492 oe 8208 /920 04:6 6002/¢e/t  S2:0l 6002/92/t  O2-Ll 6002/92/1 61 1£2C €0¢
19660 22€€ 05280 viG6.2C 29€ve €646l og 8E6S  Z920  00:Sl 6002/61/L  S0:01 6002/22/l  SE:02 600%/C2/L 61 ¥51°0 ASpiS ;] ¥ x4 £0€
19660 Gzee Lt 802086 9€vE  LL€ee og §696 /920 SY:G4 6002/6/L  00:L1 6002/61/L  OP'E€l 600C/0T/L 61 9eL'z  obeseay 896°1 £0€
1966°0 L1EEE y9cez 0 seleoy 29¢eve €8’lse og =°1:72 1920 01:6 6002/cc/| §5:6 6002/9¢/1 0€:G4 6002/92/1 FA4 980°C <0¢
1966°0 pece 19€21°0 ceivee 9¢eve  Lllie oe GEE9 €620  00:€4 6002/92/L  02'6 6002/62/F  OE:El 6002/62/1 ¥4 280°0 ASPIS 1444 411
19660 yEES 00sei 0 05eL9e 9¢eve 0492 oe lo¥L 1920 OO0€L 6002/9¢/L  0£:8 6002/0E/L  OE:Ll 6002/0€/L 48 161’z abeseny 280°C 20
1966°0 Leee 8251c0 croLoy 29€ve  eLave oe g8eL 1920 016 600222/} G2:6 6002/92/I  SE'¥i 6002/92/) 114 Loe 1o€
19660 eeee 00S210 6£929°¢ 29€ve L6202 oe 6629 1920 00€) 6002/9¢/L 0S8 6002/62/1  0G:L1 6002/68/1 124 6510 ASPIS y8Le 1114
19660 veee 61.8€0°} 9E49.°6 29¢ebe  €8'LIE 0g GGE6 1920 SP:SL 600¢/6/L  OL:0L 6002/64/L  S0:L1 6002/0¢/1 %4 120 ebeiany 1981 LOE
junos oy Junos o} junos o} ysnyjj o) wdp wda up  suno?  wdos sebap 1192 03 Juno2 jo 9ainos jueISuUod ¥ |92
81eg oy pis  @Ieq JOH PIS  ysnj-pus  sebop-pue  Ayajoe sugy 1210} Byq Jo pus paysnjj suwyimreq piepuels /v seany
wol Aessq (sAep) g1 (sAep) 21 (sAep) 12 umouy; wnoo awiPEqG auyPIEg
SEWre :
o TT7ui) POpPE SWnjoA
56620 Tarpiepuels
6661/51/cL  TOIEp 9oudIofoy PIEPUEIS
sjuesuoy |1Iv) 9¢ec-ed

207

Page 207 of 981



Lale L o
k|l WYY

L0lgk a7

\\\.\,\ \
A\ —
pagle 7
I
N
\ N
- ———
1 hhl, » 5| +ag | 55U w04 QUL ool 2ol solartll Q95 %_Sw
1L.a)QC A R A _\\._\ Q _ i
|—|®..IW 3 % TQW Nign| wﬁch@ﬂ @@w.v: L Aoz GOV = R— -
v
1aht % T T 0% | 090 pojall| 06H0 wolaall | o s | e |9 VG
uno # # aui P18 awLR1eq ] Ae( (Tw) ar s
m“.:o,_n.v v:-_vb._..mm_uoam 1q 1CJe) juno)) 31818 wa-3a( puy sedaq pud JWIN[OA sdweg__

193U UONBIYIIIA 97Z-8Y



=\
e

1ya sm_\ﬁ

Loiz)z
M\

.
//
/[
dﬂ_/bié —) //
/éﬂ?: 2% | L2 \V7)
a %) W:yil/%m\. A\ Y1)
ad2y volgl)l %/@60
a2l Lo xS Iy
hl25 S o | g LUl ) [ ohn waan | PPN @S] i)
&N\\W v < :@ CTJ~ bc\ﬁd\_ O\r#,. velwA a9 | ¢Q\A\_\—_ afds ®~:B
m}\w i 9 &5 055\ wo_se: GO yalul|l ase\ wnl) xS TT_S
VoISVl ol F & 4 | 0q [ Smrmet T SmT | ol Al | S [ At
T\vaf L @ 30@ gehl LIt o\cm: vapsi) a¥l ) QG QM:S
Au._.u_n*ﬁvl- .............. &Ji#l\\&l!\ :\_CL D\V.».QQ O arridy g: agS Gwﬁi
5% t g | 704 ozs) vl bpa webh | 09a Miath | ad6 Lin 177)
L7 ) %1 1% asil )| 0S¥ WMl | aszl LI adg on VIR
sjunoy) NdD # # w1 /ed w1 /ed w1 /e18q () a 5
{8101, | punoadydeg [ 1qQ 1C0e) uno) MMS wa-3( pud sedaqg pul awnjoA ajdusg
< &k © 199YS UOPEIYLIIA 977-BY X
o
o
&



o
i AY
A O I
///
/
//
SIS ymy)) Q05 yﬁ/
SClb ,. 4 g | TR Ll arel wetel | sesy wats we, | 197
wiglz ot - Glag % 1 B . i a B AN | L Rl s ma CAKCP A
m\iw , G b g, 7zl 2\@\\ Sl b)) shsl uy|l 0, &:50
Lolel 2 Gt |5t — - | ea Lshy Dl Lo wouay | 375 butll s —HTTH
PhEL| e | w000 vl | sen vl S5 o | @e | 6l 1D
2= A e vt L M | shoratloll | @ | pnl )
LS4 G e | o6 | oonl mmy | oGl sl | skt wiell ) e A7)
el g | ol vog | ol papll | ogqu— bt i s 9T
o1er | ©Pb 5 g QT | ohg) WV il gz,__ 209 bl 1)
ol dge 'S & 4-4%; an _u_iﬂa\_w.,_, ohGl iyl STt T
a7, 3 3 7% | oan WU | oot by \1] oNGl wHl ] B gh 8
# aul j/aeq awl/Ared LA PR L (Tw) a s
n““.“..,.so c::—b._..mwgm -%Q 1520) uno) Mels wa-a(q pud sedaq pud awnjoA o_._Eam(r

193§ UOJBIYLIIA 977-BY

Page 21




-
//
/
p.“.ﬁ:‘.mxﬁ ¥y A !,/ —
//
/
LU\ ash  uall|l WG K
. i Q9 -
Lolelr oA | AAS o - anle ohhl W 2wt 95 L Ag lud—
X5 > ¢ ng an WlgMt | Sihl Lo ass! il we | HL19D
001G o 5 1 1,04 aga) WA Gahl bo |l asst iyl W Q1
2 7 | =
L hh > 7 | Mg s2b0b0lgWl | gpngy ot [ @St vl vy | pIWIN
Lalst2 o) Lerﬁl'l\W\\.#\ b0 @E&)\: Q\@@, gy ST AT | G 4l 7)
are vz o7l <446 N g s iy ,\b,\e; ytfetH—— s T RO wo | ot
> % 3 546, SN gl | gy e | st s | 4h 1Y)
Laziz o7\ [—or2% ~ T SITZ w12t | Sl el QS yilylll 1} 04 (1)
gshbS x |9 & 06, 5600 \e1Z7) | gen AP WSyl ws | LY
voinve oA | gby9 N 1,0 o A | gy AP L easl bl —ese—HH97
| — Ve voa - Aabad i e Al AN Ly
bolevt o7l it S G et SESHHAM 7P 00T ey 086 d:#ﬁ%\
; # swi]/eq a1 /aed aw1/eeq () al o
m““_._“..,.—.u v::—%_mwoam -%Q 1C0) uno) MBS wa-3(] pull sedaq puld awinjoA spduieg
GH My W)

139y S UOHBIYLIAIA 9TT-BYH

Page 21



bomnyz Y
ekt oA

Tﬁ; M~\V S\V‘

199U S UOHEIYLIIA 9TT-8Y

lﬁw,./ T~
,@/ ) /
~—
/
LI
) hid) > c | g | a0l {agn s oo s @51 12199
LaAN = | g | <l pay | OrgL s | b0 seretll ags | %L1
Nha) =3 g pag |0 Ll {aggl sl 190 wopez) 005 mZSZT
AU 2 AN ARZ WUl | olg 8 awQ WLl ot | hi )N
oS S 1 o | g |2 WEIV[al s | e | 922 STV
1829 = | ¢ | 206 [5T W00 gl watn | eg ety | Q95 (1h 107
oS82k = p 50 | <52 2920 | oy va)or)| 01,0 vapza ]| WOl abh 1)
2915 05 164) M olg Lapt—edG 59—
8208 o 71 90q _R&Mwmﬂ:ei: ongl AT g yepal QI L\ 1)
SS9 = | % | Mg | oo bl | om #IHang waptl | Q95| Lh 1Y)
AL = 5 | 1ag | VI poimy | A0 WP | we | 4h 1
wLPIeq () ai s
m"”uq._..,.—.u v::-h_.wwoam .Mn __WU aﬂ.”__._.%“”—m “__w_._%% ”“M- se8a(q puld awnjoA o_._Eam_r
¢ 223 1)

Page 2



i
|
1
i
i
{
i
i
;

G1/€60855¢
S12/19°69%¢
18.5€6°GYSC
6¥9/99'295¢
9/INdQ 224n0g

yoe3 "$200 9Z2-BH Jopun 400gBo] SIY) Ut papiooal SI Bfep uolelqiied (922-BY) V-#200 20.nos Buisn 80720y
uo pouLoped Sem SUOEINOMED UOIBOLIOA 10} PSSN SBM LdIUM LONBIGHED AOoUsiol)e 9Z2-eY SUL "UOIBOlLIBA
pJepuB)S 92IN0S WNPeY J0} PIOY DS U0 Pajunod pue sInoy om} Jo} paidepe yiep aiom aoinos punoibioeg
PUE S[EIA UOIESLLIOA PJEPUE)S 8U] “[IEPO0D [95) APESY JO W 01 PUR Jalem | Jo W | Buisn uolysey Jejwis

e U1 peredaid Sem [BIA YUBIG ¥ X1 O} USYEYS 919M S[EIA 8Lf) PUE [BIA LUOES O} POPPE SBM [IEDO0D UoNE||uIoS
pinby) jo5 Apeay JO ST US) PUE JajepA I JO W SUQ 'SBIA uoie|RuLasS pinbyj sself pale) ojul pIepuels ay)

10 suoipod Bulaisuel AQ H-6620 82IN0S 9ZZ-BY 10} S90IN0S LONEDILISA PIRPUB]S 981Y) paJedald jsAjleue ay )

‘UOIIBOIJLIOA plepuB]S Joy pasn ssew =
pue ‘(wdpwudo) ‘Aousoiys wislsAs = D
‘wdoong = 4

‘wdosainos 1ep = ¥

:219UM

100-W dOS advd

(a)Xo){g -v) = Baudp soinog

:SMOJjO} SB pawIoped Sem UOJIeNojed 90IN0S UOIEDILIOA

"aN|EA 3)BO1I1ISD U} JO %01 UIYHM 9q [[eYS an|eA Ues paujlLIalop 3yl = € ajny

“SJUOWIAINSEAW UOHREOLLIOA 334y} 3y} JO

SN[EA UBSW 91 JO %0 PS3IXS 10U |[BYS JEAIDJUI DOUSPIILOD %G6 2] 10} pasn anjeA ewbis om) ayl = Z ainy
SJUSLIBINSEIW 9944} U] JO UOHEBIAIP piepuels BwBIS OM] pue Uesw o} Woly paujwiaiep
[EAJOIUI 2OUBPHUOD %56 SUL UIYHM 3l [leys (Aiureaoun Aue Buipnjoul 1 ON) anjeA ajeayilied syl = 1 any

= obeiany
2050 98lL16°}
9G0G°0 98LLL6"L
15050 981,16}

(D) pasn "sse 13 J01091eQ
piepuels

Sa|ny UonesylIoA

sseqd (ed/ssed)  siny
Juwwdp G1/£608°G52 = ues|\ Jo % 0l
Jwaudp 16102222 \2 - =ewbisom)
piepue}s jo Ki1anoo9l 1in} 0} @Np usye} :o_unoon* jted |iej/ssed | 8|ny
Jw/wdp L1659€'6/52 = pun] Joddn
Jw/wdp £15128'9662 = Huwi 1emo
Juiwdp 9'LEV2 = anjeA dieoled
(ned/ssed) galnyd  28251¥00°0 860019€9°01 = ASPIS
ssed L2yrb6 0L 512£60'8552 = (Bununog) anjep uesy
0001°08¥2 000t°2S 0005°2ES2 EN D-6620
0058°29¥2 00025 00520252 ZN ©-6620
0095 ¥8¥2 000t'2S 0096°'9€52 LN D-6620 Aoy @
Wdo 13N WdO OAg  NdD 1019912Q adojos} 8002/ey

9D-662¢0 Piepuels 9¢gg-ey 10} UOHEIYLIBA

213

Page 213 of 981



Standard Traceability Log Rad http://prodsvr01.gel.com:7778/pls/lims/dr_ref_material.rad_source_rpt

£ Standard Traceability Log Rad

;v IsotOpe f Radlum 226

| e . | ‘ Prepared By Angela Johnson

Parent Code ' 0299 ]
: Prep Date: 09/15/2000
Prepared By: Angela Johnson
e : Venflcauon Date 01/23/2008
Carrier Conc: O 5M HCL - s

Exp1rat1on Date ; 01/23/2009

‘Reference Date: 12/ 15/ 1999

- Primary Code: 0299-A
Ampoule Mass (g) 5.0368 g ! y e !
| | Dllutlon(mL) 100 mL ,
Uncertamty / 2.59% . b i S .
............... oot . Mass Of Pal‘ent(g) 4_6634 g
LogBook No. RC S 027 128
T Dens1ty(g/m L): 1.0012
Balance ID

Calculations Converting parent activity to dpm/mL|dpm/g

(Mass of parent(g)) * (Parm Activity (kBq/g)) * (conversion dpm to kBq) / (Dilution Vol) = Parent Activity |
(dpm/mL)

(Mass of parent(g)) * (Parm Act1v1ty (kBq/g)) * (conversion dpm to kBq) / Density (g/mL)/ (Dilution Vol) =
Parent Activity (dpm/e)

(4.6634 g) * (43.75 KBg/g) * (60000 dpm/kBq) / (100 mlL) = 122414.2500 dpm/mL
(46634 g) * (43.75 kBq/g) * (60000 dpm/kBq) / ( 1.0012 g/mL) / (100 mL) = 122273.3377 dpm/g

Secondary Standards -
Prep Dare Preparer » Pll'\i/[;:sry Dzﬁ;i()m Code den‘:;lnclL Vergi:; tioxr Exll’)i;?gén
08/26/2003 J‘zﬁﬁ‘:}; 1.9909 100 0299E j;ijii 11/04/2004 = 11/04/2005
208/26/2003: ﬁﬁﬁ:}; »»»»»»»»»»»»» r.9872 100 W0299‘-F; jﬁiﬁlﬁi | 08/26/2004 08/%?/2005
;04/05/2005.: A;‘:}’l‘rda 50018 250 0299-G; 23;‘21/3;11 0410272008 04(92/2009‘,
GEL Laboratories LLC

Version 1.0 9/18/2000
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Applicable SOP Number @,\, VZP(D }\ UD‘K

"th]S

Date Standards Prepared

OW{y

S -_’_-;_Standard D

:“*J;Ah®RU¥€@¢é@O L

w L((, 54’)

. standard Activity (DPM/g o n'\L) o

}Ll l‘-3|61¢r

L ",Refe_renoe Dato

1 Expiation o‘a{e N umoo

OCBMH’CI

e ﬁésiooeldarrier Agent

General Engmeermg Laboratories
Venfrcation Source Preparatlon Sheet

Cocktail Type Usad

Matrix of Viavmanohenﬁ '

Isotope gk\ ’);1,( S

.+ Typs of Scintilation Vil
200 pipetie ID Used.
- . Qala'nt‘:e_lD:l:.‘_Js.éd %\0

SR Quonohfng Agent.

Wk

lzazoz. o

"] standard Number - -Quenching Vol_ vy

" |Residue Volume(mL)

Initial Wi,

 Final Wt.

 Netwt.
__(mg)

05 | el 9%

)

g | Calis

g b CGt 20

. | larne

VIO

S | LeitdS

RSl & o

g cad

5 .| (Al -

G| e

| \Ldﬁ/( ‘EW

Prepared By-
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'Radloactxve concentrauon of rad1um-226

Whlch is’ equxvalent to:

Mass of soluuon. s ?:_ SRR

;.Total acuvxty of radmm-226 5 .
. whichis eqmvalent to: -
FRecommended half life: -

"Method of: measurement' SEURIDS SR
“The activity of the solution was measured usmg
*number of absoluxely standardxsed solunons. :

..' Calxbratxon date. 15 December 1999 - - B ;'. - e
The calibration date is provxded for added miormatxon only, and must not be co

';,‘:actunty

: Combmed Type A uncerta.mty j; 0 2 %
“ Combmed Type B uncertamty ¥ 1 3 %

clxdxc The esnmated acuvmes of any
- other examination of the soluuon, are hsted be low expressed as percentag

radaonudxde atr.he reference tune. e

" Cabrier free in 0.5MHCL

Thxs roduct meets the quahty assurance reqmrem
ANSIN42.22-1995. .

_,:lyear- 36525 days e

- d»-At the reference daxe radmm

T YT

o ..5 956 mxcrocunes

nfusedthh the reference date On“'_";.ﬁ N S
hevalues of RO B

> Expanded uncertamty in. the radxoactxve com,entranon quuted__above:' i 25% e

“pages 1and 2 of: the ceruﬁcate. tis the reference date that must be used in all calculauons relatmg tot

ents for acluevmg traceabdn:y to NIST as deﬁned in-.

W 1,\’3( D°|

\rl\d"']

43 75 kllobecquerels per gram of soluuon o
1183 = mlcrocunes per gram of soluuon - e
'. 220 4 .kllobecquerels

4 lugh pressure re-entrant _ionisat;ion c'.hamber

radloactwe 1mpunues foundbyhlgh-resoluuongammarayspectrometry, ormany S S
esoftheactmtyofthepnncxpal SRR S FEt

L -226 was shown to be in radxoactwe equihbrxuxu with its daughter nuchdes down the
-+ decay chain to polonium-214 and thallium-219, the precursors of lead-210. The ionisation chamber was- cahbrated

usmg_ a _standard supphed by r_he Nauonal Ins.mxte of Standards and Technology, Washmgton DC USA.

T I e RS e
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Verification for Ra-226 Standard 0638-F

D. Roy Isotope
2/2/2009 0638-F #1
0638-F #2
0638-F #3
Mean Value (Counting) = 23.953
Stdev = 1.010781096
Target = 24.05
Lower Limit = 21.93100448
Upper Limit = 25.97412886
Rule 1 Pass/Fail Pass
Two sigma = 2.021562191
10 % of Mean = 2.395256667
Rule 2 (Pass/Fail) Pass

Value Uncertainty
24.629 1.7426
24.438 1.7557
22.791 1.6808

99.60 Pass
Rule 3 (Pass/Fail)

Rule 1 = The certificate value (NOT including any uncertainty) shall lie within the 95% confidence interval
determined from the mean and two sigma standard deviation of the three measurements
Rule 2 = The two sigma value used for the 95% confidence interval shall not exceed 10% of the mean value

of the three verification measurements.

Rule 3 = The determined mean value shall be within 5% of the certificate value.

The analyst prepared three standard verification sources for standard 0638-F using
0.1 mL for each source. Each source was counted using routine Lucas cell
procedures. Calibration for 0299-G was used in this verification.
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Voltage Curve 1-09
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Voltage Curve Ludium # 3
Volts Counts Date Time Detector
0.00 0 1/20/2009 13:45 3
0.05 0 1/20/2009 13:46 3
0.10 0 1/20/2009 13:47 3
0.15 0 1/20/2009 13:48 