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This report consists of the analytical results and supporting documentation for 19 tissue samples
received by Paragon on 05/29/08.

These samples were prepared according to procedures PA SOP773R10 and PA SOP777R9.
Modifications were made to the method as described on QASS 365713 and 365603.

The samples were analyzed for the presence of isotopic thorium according to procedure PA
SOP714R11. The analyses were completed on 06/14/08.

The isotopic analysis results for these samples are reported on an ‘as received’ basis in units of
pCi/gram.

Due to insufficient sample volume, a laboratory control sample duplicate (LCSD) was prepared in
lieu of a prep batch duplicate.

Samples 0805200-16, -20, -24, -29, -33, and -37 have a chemical yield below the 30% lower
control limit at 18-22%. Matrix interference is suspected. Spectral quality is adequate for
accurate quantification. Since spectral quality is acceptable and the chemical recovery is greater
than 15%, results are acceptable according to PA SOP714R11. The results are submitted without
further qualification. These samples are flagged with an “Y?2” qualifier on the final reports.
Please refer to NCR #10702 in section 6 of this report.

Samples 0805200-16, -20, -24, -29, -33, and -37 analyses resulted in slightly lower Th-229 tracer
counts at 381, 332, 291, 300, 328, and 336 net counts, respectively. This results in a counting
uncertainty slightly above the Paragon standard of less than 5% at 5.12%, 5.49%, 5.86%, 5.77%,
5.52%, and 5.46%, respectively. This elevated uncertainty will result in a slightly higher reported
TPU value for these samples. With supervisory approval, the results are submitted without further
qualification.

The requested MDC of 0.1 pCi/gram was not met for Th-228 for sample 0805200-29. The
reported activity for this sample is greater than the achieved MDC. This sample is identified with
an “M3” qualifier on the final reports.

No further anomalous situations were encountered during the preparation or analysis of these
samples. All remaining quality control criteria were met.
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The data contained in the following report have been reviewed and approved by the personnel listed below.
In addition, Paragon Analytics certifies that the analyses reported herein are true, complete and correct
within the limits of the methods employed.
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CHAIN OF CUSTODY



Paragon Analytics

Sample Number(s) Cross-Reference Table

Paragon OrderNum
Client Name
Client Project Name

Client Project Number:
Client PO Number:

: 0805200

: CSU Dep't Ecological Radiological Health Scie
: Tissue samples

Client Sample Lab Sample | COC Number Matrix Date Time
Number Number Collected | Collected
CSUPR-1 0805200-1 liver TISSUE  20-May-08
CSUPR-2 0805200-2 lung TISSUE  20-May-08
CSUPR-3 0805200-3 muscle TISSUE  20-May-08
CSUPR-4 0805200-4 bone TISSUE  20-May-08
CSUPR-5 0805200-5 liver TISSUE  20-May-08
CSUPR-6 0805200-6 lung TISSUE  20-May-08
CSUPR-7 0805200-7 muscle TISSUE  20-May-08
CSUPR-8 0805200-8 bone TISSUE  20-May-08
CSUPR-9 0805200-9 liver TISSUE  20-May-08
CSUPR-10 0805200-10 lung TISSUE  20-May-08
CSUPR-11 0805200-11 muscle TISSUE  20-May-08
CSUPR-12 0805200-12 bone TISSUE  20-May-08
CSUPR-13 0805200-13 liver TISSUE  19-May-08
CSUPR-14 0805200-14 lung TISSUE  19-May-08
CSUPR-15 0805200-15 muscle TISSUE  19-May-08
CSUPR-16 0805200-16 bone TISSUE  19-May-08
CSUPR-17 0805200-17 liver TISSUE  19-May-08
CSUPR-18 0805200-18 lung TISSUE  19-May-08
CSUPR-19 0805200-19 muscle TISSUE  19-May-08
CSUPR-20 0805200-20 bone TISSUE  19-May-08
CSUPR-21 0805200-21 liver TISSUE  19-May-08
CSUPR-22 0805200-22 lung TISSUE  19-May-08
CSUPR-23 0805200-23 muscle TISSUE  19-May-08
CSUPR-24 0805200-24 bone TISSUE  19-May-08
CSUPR-25 0805200-25 carcass TISSUE  20-May-08
CSUPR-26 0805200-26 liver TISSUE 07-Apr-08
CSUPR-27 0805200-27 lung TISSUE 07-Apr-08
CSUPR-28 0805200-28 muscle TISSUE 07-Apr-08
CSUPR-29 0805200-29 bone TISSUE 07-Apr-08
CSUPR-30 0805200-30 liver TISSUE 12-Apr-08
CSUPR-31 0805200-31 lung TISSUE 12-Apr-08
CSUPR-32 0805200-32 muscle TISSUE 12-Apr-08
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Paragon Analytics

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0805200
Client Name: CSU Dep't Ecological Radiological Health Scie
Client Project Name: Tissue samples
Client Project Number:

Client PO Number:

LIMS Version: 6.162A

Client Sample Lab Sample | COC Number Matrix Date Time
Number Number Collected | Collected
CSUPR-33 0805200-33 bone TISSUE 12-Apr-08
CSUPR-34 0805200-34 liver TISSUE 13-Apr-08
CSUPR-35 0805200-35 lung TISSUE 13-Apr-08
CSUPR-36 0805200-36 muscle TISSUE 13-Apr-08
CSUPR-37 0805200-37 bone TISSUE 13-Apr-08
Page 2 of 2 Paragon Analytics Date Printed: Monday, June 23, 2008




(0C Lo CSU Tissee ga\hflu eccind {/1?/08,

Samples delivered from Ward Whicker at CSU to Paragon Analytics on May 27, 2009

0§05200

Collection Analytes requested

Sample # l,.\gw species  fissue Date U-nat Th-230 Ra-226 Po-210 Pb-210
CSUPR-1 { CTAIL liver 5/20/2008 X X X
CSUPR-2 L CTAIL  lung 5/20/2008 X X
CSUPR-3 Y CTAIL muscle _ 5/20/2008 X X

CSUPR-4 f 4 CTAIL bone 5/20/2008 X X X X
CSUPR-5 [d CTAIL liver 5/20/2008 X X X
CSUPR-6 b CTAIL lung 5/20/2008 X X
CSUPR-7 7 CTAIL muscle  5/20/2008 X X

CSUPR-8 P £ CTAIL bone 5/20/2008 X X X X
CSUPR-9 9 CTAIL iiver 5/20/2008 X X X
CSUPR-10 (0 CTAIL lung 5/20/2008 X X
CSUPR-11 (1 CTAIL muscle _ 5/20/2008 X X

CSUPR-12 (L 4+ CTAIL bone 5/20/2008 X X X X
CSUPR-13 [y JACK liver 5/19/2008 X X X
CSUPR-14 (9 JACK lung 5/19/2008 X X
CSUPR-15 Ts JACK muscie  5/19/2008 X X

CSUPR-16 [t 4 JACK bone 5/19/2008 X X X X
CSUPR-17 > JACK  liver 5/19/2008 X X X
CSUPR-18 (¥ JACK  lung 5/19/2008 X X
CSUPR-19  [§ JACK muscle  5/19/2008 X X
CSUPR-20 10 4+ JACK  bone 5/19/2008 X X X X
CSUPR-21 1 JACK liver 5/19/2008 X X X
CSUPR-22 1L JACK _lung 5/19/2008 X X
CSUPR-23 1.} JACK muscle  5/19/2008 X X
CSUPR-24 1y 4 JACK bone 5/19/2008 X X X X
CSUPR-25 1Y K-RAT carcass  5/20/2008 X X X X
CSUPR-26  Lb COW liver 4/7/2008 X X X X
CSUPR-27 13 COW  lung 4/7/2008 X X
CSUPR-28 2§ COW  muscle 4/7/2008 X X
CSUPR28 M1 COW  bone 4/7/2008 X X X X
CSUPR-30 10 COW liver 4/12/2008 X X X X
CSUPR-31 3 COW  lung 4/12/2008 X X
CSUPR-32 V2 COW muscle  4/12/2008 X X
CSUPR-33 ¥3 COW bone 4/12/2008 X X X X
CSUPR-34 3Y COW liver 4/13/2008 X X X X
CSUPR-35 35 COW lung 4/13/2008 X X
CSUPR-36 3b COW muscle  4/13/2008 X X
CSUPR-37 3% COW bone 4/13/2008 X X X X
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CONDITION OF SAMPLE UPON RECEIPT FORM Paragon Analytics

Client:  SWU Workorder No: 0 JOS5300
Project Manager: L § Initials: CF Date: §-a9-08
1. Does this project require any special handling in addition to standard Paragon procedures? YES
2 Are custody seals on shipping containers mtact? ( ON) YES | NO
. Are Custody seals on sample containers intact? (O YES NO

4. Is there a COC (Chain- -of-Custody) present or other representatlve documents"
5. Are the COC and bottle labels complete and legible?

NOi "

6. Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no.
of containers, matrix, requested analyses, etc.)

@ o

R ~ — - <5 | oo/ S
7. Were airbills / shipping documents present and/or removable? ('DROP o NO
8 Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) . YES | NO
9. Are all aqueous non-preserved samples pH 4-97 :@ ' YES © NO

10. Is there sufficient sample for the requested analyses?

1. Were all samples placed in the proper containers for the requested analyses?

12. Are all samples within holding times for the requested analyses?

13. Were all sample containers received intact? (not broken or leaking, etc. ) ‘

thiosulfate was not observed.) | |

14. Are all samples requiring no headspace (VOC, GRO, Rx CN/S, radon), headspace free? ; -
: ples requiring pace ( ) p WA YES NO
Size of bubble: < preen pea > green pea :
5. Were samples checked for and free from the presence of residual chiorine? ‘
(Appticable when PM has indicated samples are from a chlorinated water source; note if field preservation with sodium ‘ N/A YES NO

16. Were the samples shipped on ice?

" RAD
17. Were cooler temperatures measured at 0.] -6.0°C? IR gun used*: @ #4 ONLY YES
Cooler #: \
o o
Temperature ( C): ool

No. of custody seals on cooler: Q
DOT
Survay/ External uR/hr reading: _ NA
Acceplance
linformation Background uR/hr reading: _ {3
Were external uR/hr readings = two times background and within DOT acceptance criteria? YES /NO/NA (If no. see Form 008.)

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

_ngg[{_i _recevéid  frozen 7

/ i [

1f applicable, was the client contacted? YES / NO /NA Contact: // Date/Time:
Project Manager Sigrature / Date: £ -/ (’/ 14 /d
*[R Gun #2: Oakton, SN 29922500201-0066 *[R Gun #4: Oakton, SN 2372220101-0002

Form 201r20.xls (12/27/07)

Page 1 of |
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 3

QC RESULTS
SUMMARY
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Isotopic Thorium By Alpha Spectroscopy

PAl 714 Rev 11
Method Blank Results

Lab Name: Paragon Analytics

Work Order Number: 0805200
Client Name: CSU Dep't Ecological Radiological Health Sciences
ClientProject ID: Tissue samples

Lab ID: AS080607-1MB

Sample Matrix: TISSUE

Prep SOP: PAI 777 Rev 9
Date Collected: 07-Jun-08
Date Prepared: 07-Jun-08
Date Analyzed: 14-Jun-08

Prep Batch: AS080607-1

QCBatchID: AS080607-1-1
Run ID: AS080607-1A

Count Time: 1000 minutes

Final Aliquot: 4.00 g
Result Units: pCi/g
File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2s TPU MDC Requested Lab Qualifier
MDC
14274-82-9 Th-228 -0.003 +/- 0.015 0.026 0.1 u
14269-63-7 Th-230 -0.0026 +/- 0.0089 0.0170 0.1 u
7440-29-1 Th-232 -0.0026 +/- 0.0046 0.0104 0.1 u
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 0.6064 0.361 pCilg 59.5 30-110 %

Comments:

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

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

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

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

Data Package ID: TH0805200-1

Abbreviations:

TPU - Total Propagated Uncertainty (see PAlI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Page1of 1

Date Printed: Wednesday, June 25, 2008

Paragon Analytics
LIMS Version: 6.163A
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Isotopic Thorium By Alpha Spectroscopy
PAIl 714 Rev 11
Laboratory Control Sample(s)

Lab Name: Paragon Analytics
Work Order Number: 0805200

Client Name: CSU Dep't Ecological Radiological Health Sciences

ClientProject ID: Tissue samples

Lab ID: AS080607-1LCS

Sample Matrix: TISSUE

Prep SOP: PAI 777 Rev 9
Date Collected: 07-Jun-08
Date Prepared: 07-Jun-08

Date Analyzed: 14-Jun-08

Prep Batch: AS080607-1

QCBatchID: AS080607-1-1
Run ID: AS080607-1A

Count Time: 1000 minutes

Final Ali

quot: 4.00 g

Result Units: pCi/g
File Name: Spectrum #1

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 2s TPU Limits | Qualifier
14269-63-7 Th-230 0.61 +/- 0.10 0.02 0.639 95.1 85-121 P
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 0.6064 0.381 pCilg 62.9 30-110 %
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC. TPU - Total Propagated Uncertainty (see PAI SOP 743)
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration (see PAI SOP 709)
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS Recovery within control limits.
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.
Data Package ID: TH0805200-1
Page 1 of 2

Date Printed: Wednesday, June 25, 2008

Paragon Analytics
LIMS Version: 6.163A
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Isotopic Thorium By Alpha Spectroscopy
PAIl 714 Rev 11
Laboratory Control Sample(s)

Lab Name: Paragon Analytics
Work Order Number: 0805200

Client Name: CSU Dep't Ecological Radiological Health Sciences

ClientProject ID: Tissue samples

Lab ID: AS080607-1LCSD

Sample Matrix: TISSUE

Prep SOP: PAI 777 Rev 9
Date Collected: 07-Jun-08
Date Prepared: 07-Jun-08

Date Analyzed: 14-Jun-08

Prep Batch: AS080607-1

QCBatchID: AS080607-1-1
Run ID: AS080607-1A

Count Time: 1000 minutes

Final Ali

quot: 4.00 g

Result Units: pCi/g
File Name: Spectrum #1

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 2s TPU Limits | Qualifier
14269-63-7 Th-230 0.66 +/- 0.11 0.02 0.639 103 85-121 P
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 0.6064 0.423 pCilg 69.8 30-110 %
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC. TPU - Total Propagated Uncertainty (see PAI SOP 743)
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration (see PAI SOP 709)
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS Recovery within control limits.
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.
Data Package ID: TH0805200-1
Page 2 of 2

Date Printed: Wednesday, June 25, 2008

Paragon Analytics
LIMS Version: 6.163A
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Isotopic Thorium By Alpha Spectroscopy

PAIl 714 Rev 11
Duplicate Sample Results (DER)

Lab Name: Paragon Analytics
Work Order Number: 0805200
Client Name: CSU Dep't Ecological Radiological Health Sciences
ClientProject ID: Tissue samples

Field ID: Sample Matrix: TISSUE Prep Batch: AS080607-1
’ Prep SOP: PAI 777 Rev 9 QCBatchID: AS080607-1-1
Lab ID: AS080607-1LCSD
Date Collected: 07-Jun-08 Run ID: AS080607-1A
Date Prepared: 07-Jun-08 Count Time: 1000 minutes

Date Analyzed: 14-Jun-08

Final Aliquot: 4.00 g
Prep Basis: As Received
Moisture(%): NA
Result Units: pCilg
File Name: Spectrum #1

CASNO Analvte Sample Duplicate DER | Control Lab
y Result +/- 2s TPU Result +/- 2s TPU Limit |Qualifiers
14269-63-7 Th-230 0.61 +/- 0.10 0.66 +/- 0.11 0.33 2.13 P
Comments:

Duplicate Qualifiers/Flags:

U - Result is less than the sample specific MDC.

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

W - DER is greater than Warning Limit of 1.42

D - DER is greater than Control Limit of 2.13

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

M - Requested MDC not met.

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

L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

Data Package ID: TH0805200-1

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)
DER - Duplicate Error Ratio (see PAlI SOP 715)

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Wednesday, June 25, 2008 Paragon Analytics
LIMS Version: 6.163A

Pagelof 1
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PARAGON ANALYTICS
Radiochemistry Data Package

4

Section 4

INDIVIDUAL
SAMPLE RESULTS
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-1 Sample Matrix: TISSUE Prep Batch: AS080607-1 Final Aliquot: 5.03 g
' Prep SOP: PAI 777 R : -1- is: -
Lab ID: 0805200-1 p ev9 QCBatchID AS080607-1-1 Pr.ep Basis: As Received
Date Collected: 20-May-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 13-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 -0.008 +/- 0.013 0.024 0.1 U
14269-63-7 Th-230 0.0048 +/- 0.0093 0.0158 0.1 U
7440-29-1 Th-232 -0.0006 +/- 0.0045 0.0092 0.1 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 0.4827 0.251 pCilg 52.1 30-110%
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: TH0805200-1
Date Printed: Wednesday, June 25, 2008 Paragon Analytics Page 1 of 19

LIMS Version: 6.163A
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Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0805200
Client Name: CSU Dep't Ecological Radiological Health Sciences
ClientProject ID: Tissue samples

Field ID: CSUPR-4 Sample Matrix: TISSUE Prep Batch: AS080607-1

Prep SOP: PAI 777 Rev 9 QCBatchID: AS080607-1-1
Lab ID: 0805200-4

Final Aliquot: 2.26 g
Prep Basis: As Received

Date Collected: 20-May-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 13-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 0.041 +/- 0.031 0.046 0.1 U
14269-63-7 Th-230 0 +/- 0.018 0.033 0.1 U
7440-29-1 Th-232 0 +/- 0.0065 0.0143 0.1 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 1.075 0.565 pCilg 52.5 30-110%
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: TH0805200-1
Date Printed: Wednesday, June 25, 2008 Paragon Analytics Page 2 of 19

LIMS Version: 6.163A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-5 Sample Matrix: TISSUE Prep Batch: AS080607-1 Final Aliquot: 5.00 g
Prep SOP: PAI 777 R : -1- is: i
Lab ID: 0805200-5 p ev9 QCBatchID AS080607-1-1 Pr.ep Basis: As Received
Date Collected: 20-May-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 13-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 -0.001 +/- 0.012 0.022 0.1 U
14269-63-7 Th-230 0.0015 +/- 0.0083 0.0148 0.1 U
7440-29-1 Th-232 0.0018 +/- 0.0029 0.0043 0.1 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 0.4851 0.254 pCilg 52.3 30-110%
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: TH0805200-1
Date Printed: Wednesday, June 25, 2008 Paragon Analytics Page 3 of 19

LIMS Version: 6.163A
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Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0805200
Client Name: CSU Dep't Ecological Radiological Health Sciences
ClientProject ID: Tissue samples

Field ID: CSUPR-8 Sample Matrix: TISSUE Prep Batch: AS080607-1

Prep SOP: PAI 777 Rev 9 QCBatchID: AS080607-1-1
Lab ID: 0805200-8

Final Aliquot: 2.36 g
Prep Basis: As Received

Date Collected: 20-May-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 13-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 0.024 +/- 0.030 0.049 0.1 U
14269-63-7 Th-230 -0.014 +/- 0.016 0.033 0.1 U
7440-29-1 Th-232 0.0044 +/- 0.0079 0.0138 0.1 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 1.026 0.462 pCilg 45.0 30-110%
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: TH0805200-1
Date Printed: Wednesday, June 25, 2008 Paragon Analytics Page 4 of 19

LIMS Version: 6.163A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-9 Sample Matrix: TISSUE Prep Batch: AS080607-1 Final Aliquot: 3.70 g
Prep SOP: PAI 777 R : -1- is: i
Lab ID: 0805200-9 p ev9 QCBatchID AS080607-1-1 Pr.ep Basis: As Received
Date Collected: 20-May-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 13-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 -0.003 +/- 0.016 0.028 0.1 U
14269-63-7 Th-230 -0.0069 +/- 0.0091 0.0181 0.1 U
7440-29-1 Th-232 0.0025 +/- 0.0040 0.0068 0.1 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 0.6563 0.429 pCilg 65.4 30-110%
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: TH0805200-1
Date Printed: Wednesday, June 25, 2008 Paragon Analytics Page 5 of 19

LIMS Version: 6.163A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-12 Sample Matrix: TISSUE Prep Batch: AS080607-1 Final Aliquot: 2.15 g
Prep SOP: PAI 777 R : -1- is: i
Lab ID: 0805200-12 p ev9 QCBatchID: AS080607-1-1 Pr.ep Basis: As Received
Date Collected: 20-May-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 13-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 0.103 +/- 0.043 0.054 0.1
14269-63-7 Th-230 0.003 +/- 0.020 0.036 0.1 U
7440-29-1 Th-232 0 +/- 0.0076 0.0144 0.1 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 1.128 0.511 pCilg 45.3 30-110%
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: TH0805200-1
Date Printed: Wednesday, June 25, 2008 Paragon Analytics Page 6 of 19
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-13 Sample Matrix: TISSUE Prep Batch: AS080607-1 Final Aliquot: 5.03 g
Prep SOP: PAI 777 R : -1- is: i
Lab ID: 0805200-13 p ev9 QCBatchID: AS080607-1-1 Pr.ep Basis: As Received
Date Collected: 19-May-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 13-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 -0.003 +/- 0.010 0.019 0.1 U
14269-63-7 Th-230 -0.0054 +/- 0.0072 0.0145 0.1 U
7440-29-1 Th-232 0 +/- 0.0031 0.0065 0.1 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 0.4824 0.272 pCilg 56.4 30-110%
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: TH0805200-1
Date Printed: Wednesday, June 25, 2008 Paragon Analytics Page 7 of 19

LIMS Version: 6.163A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-16 Sample Matrix: TISSUE Prep Batch: AS080607-1 Final Aliquot: 5.04 g
Prep SOP: PAI 777 R : -1- is: i
Lab ID: 0805200-16 p ev9 QCBatchID: AS080607-1-1 Pr.ep Basis: As Received
Date Collected: 19-May-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 13-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 0.078 +/- 0.037 0.050 0.1 Y2,LT
14269-63-7 Th-230 0.004 +/- 0.016 0.029 0.1 Y2,U
7440-29-1 Th-232 0.010 +/- 0.011 0.017 0.1 Y2,U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 0.4811 0.107 pCilg 222 30-110% Y2
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: TH0805200-1
Date Printed: Wednesday, June 25, 2008 Paragon Analytics Page 8 of 19
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-17 Sample Matrix: TISSUE Prep Batch: AS080607-1 Final Aliquot: 5.08 g
Prep SOP: PAI 777 R : -1- is: i
Lab ID: 0805200-17 p ev9 QCBatchID: AS080607-1-1 Pr.ep Basis: As Received
Date Collected: 19-May-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 13-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 0.003 +/- 0.011 0.019 0.1 U
14269-63-7 Th-230 -0.0006 +/- 0.0070 0.0130 0.1 U
7440-29-1 Th-232 0.0029 +/- 0.0031 0.0046 0.1 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 0.4779 0.277 pCilg 57.9 30-110%
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: TH0805200-1
Date Printed: Wednesday, June 25, 2008 Paragon Analytics Page 9 of 19
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-20 Sample Matrix: TISSUE Prep Batch: AS080607-1 Final Aliquot: 4.97 g
P : : -1- is: i
Lab ID: 0805200-20 rep SOP: PAI 777 Rev 9 QCBatchID: AS080607-1-1 Prep Basis: As Received
Date Collected: 19-May-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 13-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 0.053 +/- 0.039 0.058 0.1 Y2,U
14269-63-7 Th-230 0.002 +/- 0.018 0.033 0.1 Y2,U
7440-29-1 Th-232 0.009 +/- 0.013 0.022 0.1 Y2,U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 0.4878 0.098 pCilg 20.0 30-110% Y2
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

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

Y2 - Chemical Yield outside default limits.

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

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

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Data Package ID: TH0805200-1

Date Printed: Wednesday, June 25, 2008 Paragon Analytics

LIMS Version: 6.163A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-21 Sample Matrix: TISSUE Prep Batch: AS080607-1 Final Aliquot: 5.14 g
P : : -1- is: i
Lab ID: 0805200-21 rep SOP: PAI 777 Rev 9 QCBatchID: AS080607-1-1 Prep Basis: As Received
Date Collected: 19-May-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 13-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 0.006 +/- 0.010 0.017 0.1 U
14269-63-7 Th-230 -0.0004 +/- 0.0073 0.0135 0.1 U
7440-29-1 Th-232 0.0010 +/- 0.0025 0.0014 0.1 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 0.4724 0.259 pCilg 54.9 30-110%
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

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

Y2 - Chemical Yield outside default limits.

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

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

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Data Package ID: TH0805200-1

Date Printed: Wednesday, June 25, 2008 Paragon Analytics

LIMS Version: 6.163A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-24 Sample Matrix: TISSUE Prep Batch: AS080607-1 Final Aliquot: 5.17 g
P : : -1- is: i
N 0c05200.22 rep SOP: PAI 777 Rev 9 QCBatchID: AS080607-1-1 Pr.ep Basis: As Received
Date Collected: 19-May-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 13-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 0.060 +/- 0.044 0.067 0.1 Y2,U
14269-63-7 Th-230 0.015 +/- 0.019 0.030 0.1 Y2,U
7440-29-1 Th-232 0.0081 +/- 0.0087 0.0119 0.1 Y2,U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 0.4696 0.087 pCilg 18.5 30-110% Y2
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

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

Y2 - Chemical Yield outside default limits.

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

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

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Data Package ID: TH0805200-1

Date Printed: Wednesday, June 25, 2008 Paragon Analytics

LIMS Version: 6.163A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-25 Sample Matrix: TISSUE Prep Batch: AS080607-1 Final Aliquot: 2.00 g
P : : -1- is: i
Lab ID: 0805200-25 rep SOP: PAI 777 Rev 9 QCBatchID: AS080607-1-1 Prep Basis: As Received
Date Collected: 20-May-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 13-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 -0.025 +/- 0.028 0.052 0.1 U
14269-63-7 Th-230 0 +/- 0.017 0.032 0.1 U
7440-29-1 Th-232 0.0036 +/- 0.0064 0.0112 0.1 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 1.211 0.72 pCilg 59.8 30-110%
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

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

Y2 - Chemical Yield outside default limits.

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

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

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Data Package ID: TH0805200-1

Date Printed: Wednesday, June 25, 2008 Paragon Analytics

LIMS Version: 6.163A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-26 Sample Matrix: TISSUE Prep Batch: AS080607-1 Final Aliquot: 5.18 g
P : : -1- is: i
Lab ID: 0805200-26 rep SOP: PAI 777 Rev 9 QCBatchID: AS080607-1-1 Prep Basis: As Received
Date Collected: 07-Apr-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 13-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 0.009 +/- 0.012 0.019 0.1 U
14269-63-7 Th-230 0.0029 +/- 0.0077 0.0133 0.1 U
7440-29-1 Th-232 0.0016 +/- 0.0043 0.0078 0.1 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 0.4686 0.244 pCilg 52.1 30-110%
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

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

Y2 - Chemical Yield outside default limits.

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

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

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Data Package ID: TH0805200-1

Date Printed: Wednesday, June 25, 2008 Paragon Analytics

LIMS Version: 6.163A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-29 Sample Matrix: TISSUE Prep Batch: AS080607-1 Final Aliquot: 3.29 g
P : : -1- is: i
Lab ID: 0805200-29 rep SOP: PAI 777 Rev 9 QCBatchID: AS080607-1-1 Prep Basis: As Received
Date Collected: 07-Apr-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 14-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 0.34 +/- 0.11 0.11 0.1 Y2,M3
14269-63-7 Th-230 0.038 +/- 0.032 0.047 0.1 Y2,U
7440-29-1 Th-232 -0.010 +/- 0.014 0.035 0.1 Y2,U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 0.7370 0.133 pCilg 18.0 30-110% Y2
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

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

Y2 - Chemical Yield outside default limits.

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

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

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Data Package ID: TH0805200-1

Date Printed: Wednesday, June 25, 2008 Paragon Analytics

LIMS Version: 6.163A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-30 Sample Matrix: TISSUE Prep Batch: AS080607-1 Final Aliquot: 5.02 g
P : : -1- is: i
Lab ID: 0805200-30 rep SOP: PAI 777 Rev 9 QCBatchID: AS080607-1-1 Prep Basis: As Received
Date Collected: 12-Apr-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 14-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 0.008 +/- 0.016 0.026 0.1 U
14269-63-7 Th-230 -0.0020 +/- 0.0089 0.0167 0.1 U
7440-29-1 Th-232 -0.0012 +/- 0.0041 0.0088 0.1 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 0.4835 0.245 pCilg 50.7 30-110%
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

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

Y2 - Chemical Yield outside default limits.

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

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

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Data Package ID: TH0805200-1

Date Printed: Wednesday, June 25, 2008 Paragon Analytics

LIMS Version: 6.163A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-33 Sample Matrix: TISSUE Prep Batch: AS080607-1 Final Aliquot: 4.87 g
P : : -1- is: i
Lab ID: 0805200-33 rep SOP: PAI 777 Rev 9 QCBatchID: AS080607-1-1 Prep Basis: As Received
Date Collected: 12-Apr-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 14-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 0.189 +/- 0.062 0.066 0.1 Y2
14269-63-7 Th-230 0.006 +/- 0.017 0.030 0.1 Y2,U
7440-29-1 Th-232 0.0061 +/- 0.0075 0.0112 0.1 Y2,U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 0.4985 0.103 pCilg 20.8 30-110% Y2
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

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

Y2 - Chemical Yield outside default limits.

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

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

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Data Package ID: TH0805200-1

Date Printed: Wednesday, June 25, 2008 Paragon Analytics

LIMS Version: 6.163A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-34 Sample Matrix: TISSUE Prep Batch: AS080607-1 Final Aliquot: 5.14 g
P : : -1- is: i
N 0G05200.32 rep SOP: PAI 777 Rev 9 QCBatchID: AS080607-1-1 Pr.ep Basis: As Received
Date Collected: 13-Apr-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 14-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 0.011 +/- 0.013 0.021 0.1 U
14269-63-7 Th-230 -0.0057 +/- 0.0075 0.0152 0.1 U
7440-29-1 Th-232 0.0018 +/- 0.0035 0.0063 0.1 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 0.4723 0.244 pCilg 51.7 30-110%
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

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

Y2 - Chemical Yield outside default limits.

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

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

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Data Package ID: TH0805200-1

Date Printed: Wednesday, June 25, 2008 Paragon Analytics

LIMS Version: 6.163A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-37 Sample Matrix: TISSUE Prep Batch: AS080607-1 Final Aliquot: 3.73 g
P : : -1- is: i
Lab ID: 0805200-37 rep SOP: PAI 777 Rev 9 QCBatchID: AS080607-1-1 Prep Basis: As Received
Date Collected: 13-Apr-08 Run ID: AS080607-1A Moisture(%): NA
Date Prepared: 07-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 14-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
14274-82-9 Th-228 0.126 +/- 0.051 0.060 0.1 Y2
14269-63-7 Th-230 -0.003 +/- 0.020 0.038 0.1 Y2,U
7440-29-1 Th-232 0.0097 +/- 0.0097 0.0052 0.1 Y2,LT
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 0.6508 0.144 pCilg 221 30-110% Y2
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

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

Y2 - Chemical Yield outside default limits.

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

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

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Data Package ID: TH0805200-1

Date Printed: Wednesday, June 25, 2008 Paragon Analytics

LIMS Version: 6.163A
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: 0805200-1
Spectrum #1 Analysis #1

Detector: 27
Batch Name: TAS080607-1_A
Nuclide Library: Thorium

Analysis Method: Absolute Interactive ROl Analysis

ROl Set: Thorium

Sample

Sample Size : 5.00

Acquisition
Acquisition Start Date: 6/13/2008 2:40:02PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B08061027; Det: 27; Spectrum #1; Jun-10-2008 14:12

Calibration Date: 6/10/2008 12:25:45PM
Efficiency Calibration: C08061027

Efficiency: 29.70% +/- 0.16% TPU(2 sigma)

Energy Calibration: C08061027

Gain =9.7289 keV / Ch
Offset = 3,063.30 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer

Tracer Name: 858.3020.94 With Contamination
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM

Tracer Nuclide: Th-229
Tracer Recovery: 52.27%

80 3
75 3
70 3
B5
E J
60 3 |
55 3 Th-229
@ 503
E E
2 457 -
Q q L
3
35 3 E
30 3 }
25 3 U&
= |
3 !
15 : 1'| . ; Th-228 h
10 3 Th230 || 1
E Th-232 o {
53 . ”7 N flﬁi ;{‘j\h'\ ! lb |
E ffi . "‘:‘lt‘!‘ﬂ'ﬁ l’ ll I . 1 - - g’jﬁg ‘11 1 1 :' I[L‘):y.‘l..l-"ﬂl l’ i l“‘l‘ﬁl‘“ﬁ;"‘rﬁl,I :',”I‘ l‘}l T Ll Ill 1 hl IIl l‘ .; ":’
3073 3373 3673 3973 4273 4573 4873 5173 5473 5773 BO73  B373 6673 6973 7273 7573 7873
Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROl 2.00Sigma  Critical :
Energy  Start End FWHM R, Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV _ %. Counts Counts  Counts pCilg pCilg pCilg pCilg
Th-232 4036.2 3793.0 4094.6 118.4 100.2 7.00 8.00 -1.00 -5.8E-004 4.5E-003 3.8E-003 9.2E-003
Th-230 4697.7 44740 4717.2 20.6 100.1 36.00 7.00 8.29 4.8E-003 7.7E-003 3.6E-003 8.7E-003
Th-229 4853.4 4726.9 5086.9 89.1 99.6 842.00 9.00 833.00 2.5E-001 1.8E-002 41E-003 9.7E-003
Th-228 5427 .4 5203.6 5446.9 246 100.0 54.00 67.00 -13.00 -7.5E-003 1.3E-002 1.1E-002 2.4E-002
Reviewed By: ﬁ[) pg
. . e AlphaVision v5.3
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: 0805200-4
Spectrum #1 Analysis #1

Detector: 28

Batch Name: TAS080607-1_A

Nuclide Library: Thorium

Analysis Method: Absolute ROl Analysis, Set Name = Thorium

ROI Set: Thorium

Bkgd Info: Sample: B08061028; Det: 28; Spectrum #1; Jun-10-2008 14:12

Calibration Date: 6/10/2008 12:26:00PM

Efficiency Calibration: C08061028

Efficiency: 28.60% +/- 0.20% TPU(2 sigma)

Sample

Sample Size : 2.26

Acquisition
Acquisition Start Date: 6/13/2008 2:40:01PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.
Dead Time: 0.00 %

Calibration

Energy Calibration: C08061028

Energy Cal: Gain = 9.8047 keV/ Ch
Offset = 3,036.00 keV

Quadratic = 0.0000 keV / Ch?

Tracer
Tracer Name: 858.3020.94 With Contamination Tracer Nuclide: Th-229
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM Tracer Recovery: 52.71%
B0 3
75 3 Th-229
70 3
65 3 1
50 3 i
55 3 ‘
v 50 3 <
t 3 :
3 4573 J
[ ]
40 3 ]
35 3 .
30 3 ‘ :
25 3
20 3 N
] )
153 L ‘b} Th-228
10 3 0 f
3 Th-232 Th'??'rU,.- ] I"" A J uﬂ’
: ' “ | | )L I
3 Al 3 PN PR ) n h:'?__‘, L a8 Q’é ; ‘!” \na :lIJIIAWL-’ L n{l SN
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3045 3345 3645 3945 4245 4545 4845 5145 5445 5745 6045 6345 6645 6945 7245 7545 7645
Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROI 2.00Sigma  Critical
Energy  Start End FWHM pR. Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV_  %. Counts Counts  Counts pCilg pCilg pCilg pCilg
Th-228 54186  5202.9 5448.0 236  100.0 75.00 45.00 30.00 4.0E-002 2.9E-002 2.1E-002 4.5E-002
Th-232 4016.5 3781.2 4085.1 200.2 100.2 3.00 3.00 0.00 0.0E+000 6.5E-003 5.3E-003 1.4E-002
Th-230 4683.2 4467.5 4712.6 16.3 100.1 22.00 2.00 0.02 3.2E-005 1.3E-002 4.3E-003 1.2E-002
Th-228 48401 47224 5085.2 92.3 99.6 812.00 3.00 809.00 5.7E-001 40E-002  5.3E-003 1.4E-002

Reviewed By: 46
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Sample
Sample; 0805200-5
Spectrum #1 Analysis #1

Acquisition
Detector: 29

Batch Name: TAS080607-1_A

Nuclide Library: Thorium

Analysis Method: Absolute ROI Analysis, Set Name = Thorium

ROI Set: Thorium

Calibration
Bkgd Info: Sample: B08061029; Det: 29; Spectrum #1; Jun-10-2008 14:12
Calibration Date: 6/10/2008 12:26:15PM

Efficiency Calibration: C08061029

Efficiency: 29.25% +/- 0.13% TPU(2 sigma)

Tracer
Tracer Name: 858.3020.94 With Contamination :
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM

Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample Size : 5.00

Acquisition Start Date: 6/13/2008 2:40:03PM
Live Time: 1,000.00 min.

Real Time: 1,000.01 min.

Dead Time: 0.00 %

Energy Calibration: C08061029

Gain = 9.7289 keV / Ch
Offset = 3,053.57 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal;

Tracer Nuclide: Th-229
Tracer Recovery: 52.50%

75
70
65
50

Th-228

counts
NS
[d) ]

Th-228
1)

N

£
o
R ENERRRRRRRERSNE RN RRNERRNENRNRR SN SR SR ERARSRNRSANNRARARANNNRNRRENRENCGRSRENED)

Th-232 : ; \ \J | /’\
AL Muﬁ«l'l 1 hﬁzj ,.)L.If J \ . g,w\,.uﬁj\ . .;,ﬁk,c;! L

h

T T T T
3363 3663

i I I 1 1 ] 1 1 ) 1 1 1 1

1
7863

3063 3963 4263 4563 4863 5163 5463 5763 6063 6383 2 B663 6963 7263 7563
Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROI 2.00Sigma Critical
Energy  Start End FWHM pgR. Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV  %. Counts Counts Counts pCilg pCilg pCilg pCilg
Th-232 4036.2 3802.7 4104.3 14.4 100.2 4.00 1.00 3.00 1.8E-003 2.6E-003 1.4E-003 4.3E-003
Th-230 4697.7 4483.7 4726.9 65.9 100.1 26.00 3.00 2.63 1.5E-003 6.4E-003 2.4E-003 6.3E-003
Th-229 4853.4 4736.7 5096.6 111.3 99.6 828.00 4.00 824.00 2.5E-001 1.8E-002 2.7E-003 7.1E-003
Th-228 5427.4 5213.4 5456.6 209 100.0 50.00 52.00 -2.00 -1.2E-003 1.2E-002 9.8E-003 2.1E-002
“ Reviewed By: % pJR
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: 0805200-8 Sample Size : 2.36
Spectrum #1 Analysis #1

Acquisition
Detector: 30 Acquisition Start Date: 6/13/2008 2:40:03PM
Batch Name: TAS080607-1_A Live Time: 1,000.00 min.
Nuclide Library: Thorium Real Time: 1,000.01 min.
Analysis Method: Absolute ROI Analysis, Set Name = Thorium Dead Time: 0.00 %
ROI Set: Thorium

Calibration

Bkgd Info: Sample: B08061030; Det: 30; Spectrum #1; Jun-10-2008 14:12
Calibration Date: 6/10/2008 12:26:28PM

Efficiency Calibration: C08061030

Efficiency: 28.60% +/- 0.15% TPU(2 sigma)

Energy Calibration: C08061030

Gain = 9.8047 keV / Ch
Offset = 3,036.00 keV

- Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer
Tracer Name: 858.3020.94 With Contamination Tracer Nuclide: Th-229
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM Tracer Recovery: 45.15%
B4 Th-229
60 3
56 3
52 ]
43 ]
44 3
w 40 3
= .
g 367
3 .
32 3
28 7
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20 4
16 3
12 E ] [ !
CE Th-232 Thoza Il Th228 h
E I Wgh & d | “k
E L { \'L‘; ; n, }—[\')
D J'l IM’ lh 1 1 l‘s Ill 1 Jll'i T 1 I" #)'I '.\I" T 1 1 1 'qu&\,é% .f 1 1 ll ,’l "INUEN\’,IJ l‘l"‘ 1 1 llls‘l 1 'l J'l Ll T 1 f T l.\ 1 &
3045 3345 3645 3945 4245 4545 4845 5145 5445 5745 6045 6345 6645 6945 T245 7545 7845
Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROI 2.00Sigma  Critical
Energy  Start End FWHM pgR. Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV  %. Counts Counts Counts pCilg pCilg pCilg pCilg
Th-232 4016.5 3781.2 4085.1 234.4 100.2 5.00 2.00 3.00 4.4E-003 7.8E-003 4.9E-003 1.4E-002
Th-230 4683.2 4467.5 4712.6 62.3 100.1 9.00 1.00 -9.22 -1.4E-002 9.7E-003 3.4E-003 1.1E-002
Th-229 4840.1 4722.4 5085.2 94.8 99.6 700.00 7.00 693.00 4.6E-001 3.6E-002 9.1E-003 2.2E-002
Th-228 5418.6 5202.9 5448.0 20.6 100.0 57.00 41.00 16.00 2.4E-002 2.9E-002 2.2E-002 4.8E-002
Reviewed By: 6] % Fh
. . h AlphaVision v5.3
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample Size : 3.70

Sample

Sample: 0805200-9
Spectrum #1 Analysis #1

Acquisition
Detector: 31
Batch Name: TAS080607-1_A
Nuclide Library: Thorium
Analysis Method: Absolute ROl Analysis, Set Name = Thorium
ROI Set: Thorium

Calibration

Acquisition Start Date: 6/13/2008 2:40:04PM
Live Time: 1,000.00 min.

Real Time: 1,000.01 min.

Dead Time: 0.00 %

Bkgd Info: Sample: B08061031; Det: 31; Spectrum #1; Jun-10-2008 14:12
Calibration Date: 6/10/2008 12:26:48PM

Efficiency Calibration: C08061031

Efficiency: 29.43% +/- 0.18% TPU(2 sigma)

Tracer

Energy Calibration: C08061031

Gain = 9.8047 keV/ Ch
Offset = 3,045.81 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer Name: 858.3020.94 With Contamination
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM

Tracer Nuclide: Th-229
Tracer Recovery: 65.67%
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Energy (ke¥)
Nuclide Summary (ROI)
Peak ROI ROI 2.00Sigma  Critical
Energy  Start End FWHM R Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV__ %. Counts Counts Counts pCilg pCilg pCilg pCilg
Th-232 4026.3 3791.0 4094.9 4 100.2 7.00 3.00 4.00 2.5E-003 4.0E-003 2.5E-003 6.8E-003
Th-230 4693.0 4477.3 4722.4 19.3 100.1 20.00 5.00 -10.95 -6.9E-003 6.4E-003 3.3E-003 8.3E-003
Th-229 4849.9 4732.2 5095.0 125.1 99.6 1,055.00 18.00 1,037.00 4.3E-001 2.7E-002 6.2E-003 1.4E-002
Th-228 5428.4 5212.7 5457.8 213 100.0 73.00 78.00 -5.00 -3.2E-003 1.6E-002 1.3E-002 2.8E-002
Reviewed By: % (3&
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: 0805200-12

Spectrum #1 Analysis #1

Sample

Detector: 32
Batch Name: TAS080607-1_A
Nuclide Library: Thorium
Analysis Method: Absolute ROl Analysis, Set Name = Thorium
ROI Set: Thorium

Acquisition

Calibration

Bkgd Info: Sample: B08061032; Det: 32; Spectrum #1; Jun-10-2008 14:12
Calibration Date: 6/10/2008 12:27:09PM

Efficiency Calibration: C08061032
Efficiency: 29.78% +/- 0.12% TPU(2 sigma)

Sample Size : 2.15

Acquisition Start Date: 6/13/2008 2:40:04PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.

Dead Time: 0.00 %

Energy Calibration: C08061032

Energy Cal:

Gain = 9.8047 keV / Ch
Offset = 3,026.20 keV

Quadratic = 0.0000 keV / Ch?

Tracer
Tracer Name: 858.3020.94 With Contamination Tracer Nuclide: Th-229
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM Tracer Recovery: 45.50%
64 7
B0 3
56 7
52
48 ’
44 3 |
n 40 1 L1
E ] Th-229
2 367
8 ] I
32 E II‘
28 7 | .
24 ]
20 4 | v i
16 3 \ Th-228
12 7 Ii
8 3 Th-230;
E Th-232 | \ j IH".
] !
3 3 b 5! b apos | sl Wll T A ! ,Jllxlu‘\.ul' 'y, .\'.hl [r\ sl ‘Ir. )
D 1 1 I I I I 1 ] 1 1 1 1 1 1 1 1 1 i L] I | 1 1 i 1 I 1 1 I I ! 1 1 4 I 1 i Ll U 1
3036 3336 3636 3936 4236 4536 4836 5136 5436 5736 6036 6336 6636 6936 7236 V536 7836
Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROI 2.00Sigma Critical
Energy  Start End FWHM BR, Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV_ %. Counts Counts Counts pCilg pCilg pCilg pCilg
Th-232 4026.3 3791.0 4094.9 23.8 100.2 2.00 2.00 0.00 0.0E+000 6.2E-003 5.1E-003 1.4E-002
Th-230 4693.0 4477.3 4722.4 15.3 100.1 21.00 1.00 1.97 3.0E-003 1.5E-002 3.6E-003 1.1E-002
Th-229 4849.9 4732.2 5095.0 119.4 99.6 733.00 6.00 727.00 5.1E-001 3.8E-002 8.8E-003 2.2E-002
Th-228 54284 52127 5457.8 379  100.0 110.00 4500 65.00 1.0E-001 41E-002  2.4E-002 5.2E-002
Reviewed By: % &i
. . . AlphaVision v5.3
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: 0805200-13
Spectrum #1 Analysis #1

Detector: 57
Batch Name: TAS080607-1_A
Nuclide Library: Thorium

Analysis Method: Absolute ROl Analysis, Set Name = Thorium

ROl Set: Thorium

Sample

Sample Size : 5.00

Acquisition
Acquisition Start Date: 6/13/2008 2:39:57PM
Live Time: 1,000.00 min.
Real Time: 1,000.32 min.
Dead Time: 0.03 %

Calibration

Bkgd Info: Sample: B08061057; Det: 57; Spectrum #1; Jun-10-2008 14:14

Calibration Date: 6/10/2008 12:31:36PM
Efficiency Calibration: C08061057

Efficiency: 29.42% +/- 0.20% TPU(2 sigma)

Energy Calibration: C08061057

Gain = 9.8047 keV / Ch
Offset = 3,045.81 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer
Tracer Name: 858.3020.94 With Contamination Tracer Nuclide: Th-229
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM Tracer Recovery: 56.63%
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Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROI 2.00Sigma  Critical
Energy Start End FWHM pR. Gross Bkgd Net Activity TPU Level MDA
Nuclide  keV keV keV keV__ %. Counts Counts Counts pCilg pCilg pCilg pCilg
Th-232 3996.9 3761.6 4065.5 .0 100.2 4.00 4.00 0.00 0.0E+000 3.1E-003 2.5E-003 6.5E-003
Th-230 4663.6 44479 4693.0 2143 100.1 17.00 5.00 -10.09 -5.4E-003 5.2E-003 2.8E-003 7.1E-003
Th-229 4820.5 4702.8 5065.6 130.5 99.6 898.00 4.00 894.00 2.7E-001 1.9E-002 2.5E-003 6.5E-003
Th-228 5398.9 5183.2 5428.4 20.4 100.0 39.00 44.00 -5.00 -2.7E-003 9.9E-003 8.3E-003 1.8E-002
Reviewed By: QE) &i
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample
Sample: 0805200-16 Sample Size : 5.00
Spectrum #1 Analysis #1
Acquisition
Detector: 58 Acquisition Start Date: 6/13/2008 2:39:57PM
Batch Name: TAS080607-1_A Live Time: 1,000.00 min.
Nuclide Library: Thorium Real Time: 1,000.32 min.
Analysis Method: Absolute ROI Analysis, Set Name = Thorium Dead Time: 0.03 %
ROI Set: Thorium
Calibration
Bkgd Info: Sample: B08061058; Det: 58; Spectrum #1; Jun-10-2008 14:14
Calibration Date: 6/10/2008 12:31:52PM Energy Calibration: C08061058
Efficiency Calibration: C08061058 Energy Cal: Gain = 9.6368 keV / Ch
Efficiency: 31.92% +/- 0.15% TPU(2 sigma) Offset = 3,067.60 keV
Quadratic = 0.0000 keV / Ch?
Tracer
Tracer Name: 858.3020.94 With Contamination Tracer Nuclide: Th-229
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM Tracer Recovery: 22.24%
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Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROI 2.00Sigma  Critical
Energy Start End FWHM pgR. Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV_ %. Counts Counts Counts pCilg pCilg pCilg pCilg
Th-232 40314  3800.1 4098.8 4 1002 13.00 5.00 8.00 1.0E-002 1.1E-002  6.6E-003 1.7E-002
Th-230 4686.7 44747 4715.6 18.8 100.1 22.00 9.00 6 4,1E-003 1.4E-002 8.8E-003 2.1E-002
Th-229 4840.9 4725.2 5081.8 115.8 88.6 396.00 15.00 Q0 1.1E-001 1.1E-002 1.1E-002 2.6E-002
Th-228 5409.4 5197.4 5438.3 23.8 100.0 120.00 60.00 60.00 7.6E-002 3.6E-002 2.3E-002 4.9E-002
L_» <H00. ok m&
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Paragon An
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Alpha-Spectroscopy Analysis Report

Sample
Sample: 0805200-17

Spectrum #1 Analysis #1

Acquisition
Detector: 59

Batch Name: TAS080607-1_A

Nuclide Library: Thorium

Analysis Method: Absolute ROl Analysis, Set Name = Thorium

ROl Set: Thorium

Calibration
Bkgd Info: Sample: B08061059; Det: 59; Spectrum #1; Jun-10-2008 14:14
Calibration Date: 6/10/2008 12:32:12PM

Efficiency Calibration: C08061059
Efficiency: 31.26% +/- 0.16% TPU(2 sigma)

Sample Size : 5.00

Acquisition Start Date: 6/13/2008 2:39:58PM
Live Time: 1,000.00 min.

Real Time: 1,000.32 min.

Dead Time: 0.03 %

Energy Calibration: C08061059

Gain = 9.6533 keV / Ch
Offset = 3,080.66 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer
Tracer Name: 858.3020.94 With Contamination Tracer Nuclide: Th-229
Tracer Activity: 21.54 DPM/mL x (V0l.)0.25 mL = 5.39 DPM Tracer Recovery: 58.12%
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Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROI 2.00Sigma  Critical
Energy  Start End FWHM gR. Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV  %. Counts Counts Counts pCilg pCilg pCilg pCilg
Th-232  4036.3  3804.7 4103.9 97.3  100.2 8.00 2.00 6.00 3.0E-003 3.1E-003 1.6E-003 4.6E-003
Th-230 4692.8 4480.4 4721.7 48.2 100.1 25.00 2.00 -1.23 -6.1E-004 5.2E-003 1.6E-003 4.6E-003
Th-229 4847.2 4731.4 5088.6 105.7 99.6 985.00 10.00 975.00 2.8E-001 1.8E-002 3.7E-003 8.7E-003
Th-228 5416.8 5204.4 54457 40.6 100.0 61.00 56.00 5.00 2.5E-003 1.1E-002 8.6E-003 1.9E-002
Reviewed By: % (%
. . . ~ AlphaVision v5.3
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample
Sample: 0805200-20 Sample Size : 5.00
Spectrum #1 Analysis #1
Acquisition
Detector: 60 Acquisition Start Date: 6/13/2008 2:39:58PM
Batch Name: TAS080607-1_A Live Time: 1,000.00 min.
Nuclide Library: Thorium Real Time: 1,000.32 min.
Analysis Method: Absolute ROl Analysis, Set Name = Thorium Dead Time: 0.03 %
ROI Set: Thorium
Calibration
Bkgd Info: Sample: B08061060; Det: 60; Spectrum #1; Jun-10-2008 14:14
Calibration Date: 6/10/2008 1:46:13PM Energy Calibration: C08061060A
Efficiency Calibration: C08061060A Energy Cal: Gain =9.7108 keV / Ch
Efficiency: 30.83% +/- 0.21% TPU(2 sigma) Offset = 3,050.49 keV
Quadratic = 0.0000 keV / Ch?
Tracer
Tracer Name: 858.3020.94 With Contamination Tracer Nuclide: Th-229
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM Tracer Recovery: 20.07%
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Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROI 2.00Sigma Critical
Energy  Start End FWHM pBR. Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV_ %. Counts Counts  Counts pCilg pCilg pCilg pCilg
Th-232 4021.6 3788.5 4089.5 186.8 100.2 13.00 7.00 6.00 8.7E-003 1.3E-002 8.9E-003 2.2E-002
Th-230 4681.9 4468.3 4711.0 38.5 100.1 19.00 9.00 1.22 1.8E-003 1.5E-002 1.0E-002 2.4E-002

Th-229  4837.3 47208 50801 903 996  357.00 2500 @ 9.7E-002  1.1E-002  1.7E-002 3.8E-002
Th-228 54102 51966 54394 452  100.0 95.00 3500  5.1E-002  3.7E-002  26E-002 5.6E-002
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Alpha-Spectroscopy Analysis Report

Sample
Sample: 0805200-21
Spectrum #1 Analysis #1

Acquisition
Detector: 61

Batch Name: TAS080607-1_A

Nuclide Library: Thorium

Analysis Method: Absolute ROI Analysis, Set Name = Thorium

ROI Set: Thorium

Calibration
Bkgd Info: Sample: B08061061; Det: 61; Spectrum #1; Jun-10-2008 14:14
Calibration Date: 6/10/2008 12:32:52PM

Efficiency Calibration: C08061061

Efficiency: 31.21% +/- 0.13% TPU(2 sigma)

Tracer

Tracer Name: 858.3020.94 With Contamination
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM

Sample Size : 5.00

Acquisition Start Date: 6/13/2008 2:39:59PM
Live Time: 1,000.00 min.

Real Time: 1,000.32 min.

Dead Time: 0.03 %

Energy Calibration: C08061061

Gain = 9.6368 keV / Ch
Offset = 3,067.69 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer Nuclide: Th-229
Tracer Recovery: 55.11%

80 3
75 3
703 Th-229
85 i
60 ; |I
55 3
w 50 3
I
2 45 3
Q 3
40 3
35 3
30 3 :
25 3 Jf
20 3 | ‘
E I
15 3 ll
10 3 : Th-228
E Th-232 Th-230 f‘ WH‘N f . {f
5 1] N \
E X P T RS [ 2 ! .‘ﬁﬁgi L |I|A/i L'J n"'uks.'.f’.l L PR e T il N, A ) i
D 1 1 1 1 I 1 1 ! 1 1 1 ) T T T I T I I ) I T T 1 1 t T T T 1 I T 1 1 ] I 1 1 1 ] ] T {
3077 3377 3677 3977 4277 4577 4877 5177 5477 S5F7F  BOFY  B3¥Y  GBYY  B9FY 7277 7577 V8V
Energy (ke¥)
Nuclide Summary (ROI)
Peak ROI ROl 2.00Sigma Critical
Energy  Start End FWHM gRr. Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV %. Counts Counts Counts  pCil/g pCilg pCilg pCilg
Th-232 40410  3809.7 4108.5 214 100.2 2.00 0.00 2.00 1.0E-003 1,8E-003  0.0E+000 1.4E-003
Th-230 4696.3 4484.3 47252 3.4 100.1 25.00 3.00 -0.80 -4.2E-004 5.6E-003 2,1E-003 5.6E-003
Th-229 4850.5 47349 5091.4 111.4 99.6 927.00 4.00 923.00 2.7E-001 1.8E-002 2.4E-003 6.3E-003
Th-228 5419.1 5207.1 5448.0 27.0 100.0 53.00 42.00 11.00 5.8E-003 1.0E-002 7.9E-003 1.7E-002
Reviewed By: % C%X
. . ap. e AlphaVision v5.3
Print Date: 6/16/2008 10:26:32AM Custom Report lteration: 08/09/07 Page 1 @91



Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: 0805200-24 Sample Size : 5.00
Spectrum #1 Analysis #1

Acquisition
Detector: 62 Acquisition Start Date: 6/13/2008 2:39:59PM
Batch Name: TAS080607-1_A Live Time: 1,000.00 min.
Nuclide Library: Thorium Real Time: 1,000.32 min.
Analysis Method: Absolute ROI Analysis, Set Name = Thorium Dead Time: 0.03 %
ROI Set: Thorium

Calibration

Bkgd Info: Sample: B08061062; Det: 62; Spectrum #1; Jun-10-2008 14:14
Calibration Date: 6/10/2008 12:33:09PM

Efficiency Calibration: C08061062

Efficiency: 29.27% +/- 0.15% TPU(2 sigma)

Energy Calibration: C08061062

Gain = 9.6368 keV / Ch
Offset = 3,077.33 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer
Tracer Name: 858.3020.94 With Contamination Tracer Nuclide: Th-229
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM Tracer Recovery: 18.53%
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Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROI 2.00Sigma  Critical
Energy  Start End FWHM pgR. Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV_ %. Counts Counts Counts pCilg pCilg pCilg pCilg
Th-232 4041.0 3809.7 4108.5 20.2 100.2 6.00 1.00 5.00 8.3E-003 8.9E-003 3.9E-003 1.2E-002
Th-230 4696.3 4484.3 47252 32.2 100.1 21.00 4.00 9 4 1.6E-002 1.7E-002 7.7E-003 2.0E-002
Th-229 4850.5 4734.9 5091.4 107.3 99.6 306.00 15.00 0 9.0E-002 1.1E-002 1.5E-002 3.5E-002
Th-228 5419.1 52071 5448.0 51.6 100.0 102.00 66.00 36.00 6.0E-002 4,4E-002 3.1E-002 6.7E-002
v L} L UH00. OA M 7 /
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample
Sample: 0805200-25 Sample Size : 2.00
Spectrum #1 Analysis #1
Acquisition
Detector: 63 Acquisition Start Date: 6/13/2008 2:40:00PM
Batch Name: TAS080607-1_A Live Time: 1,000.00 min.
Nuclide Library: Thorium Real Time: 1,000.32 min.
Analysis Method: Absolute ROI Analysis, Set Name = Thorium Dead Time: 0.03 %
ROI Set: Thorium
Calibration
Bkgd Info: Sample: B08061063; Det: 63; Spectrum #1; Jun-10-2008 14:14
Calibration Date: 6/10/2008 12:33:23PM Energy Calibration: C08061063
Efficiency Calibration: C08061063 Energy Cal: Gain =9.7289 keV / Ch
Efficiency: 31.25% +/- 0.18% TPU(2 sigma) Offset = 3,053.57 keV
Quadratic = 0.0000 keV / Ch?
Tracer
Tracer Name: 858.3020.94 With Contamination Tracer Nuclide: Th-229
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM Tracer Recovery: 60.05%
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Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROI : 2.00Sigma Critical
Energy Start End FWHM pR. Gross Bkgd Net Activity TPU © Level MDA
Nuclide keV keV keV keV__ %. Counts Counts Counts pCilg pCilg pCilg pCilg _
Th-232 4026.5 3783.0 4094.6 230.4 100.2 5.00 2.00 3.00 3.6E-003 6.4E-003 3.9E-003 1.1E-002
Th-230 4688.0 44740 4717.2 1.2 100.1 26.00 1.00 0.15 1.8E-004 1.3E-002 2.8E-003 8.8E-003
Th-229 48437  4726.9 5086.9 97.4 99.6 1,010.00 3.00 1,007.00 7.3E-001 46E-002  4.9E-003 1.3E-002
Th-228 5417.7 5203.6 5446.9 25.6 100.0 53.00 73.00 -20.00 -2.4E-002 2.7E-002 2.4E-002 5.1E-002

Reviewed By: % (’Jg
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: 0805200-26
Spectrum #1 Analysis #1

Detector: 64
Batch Name: TAS080607-1_A
Nuclide Library: Thorium

Analysis Method: Absolute RO! Analysis, Set Name = Thorium

ROI Set: Thorium

Sample

Sample Size : 5.00

Acquisition
Acquisition Start Date: 6/13/2008 2:40:00PM
Live Time: 1,000.00 min.
Real Time: 1,000.32 min.
Dead Time: 0.03 %

Calibration

Bkgd Info: Sample; B08061064; Det: 64; Spectrum #1; Jun
Calibration Date: 6/10/2008 1:44:03PM

Efficiency Calibration: C08061064

Efficiency: 32.21% +/- 0.13% TPU(2 sigma)

-10-2008 14:14

Energy Calibration: C08061064

Gain = 9.7289 keV / Ch
Offset = 3,053.57 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer
Tracer Name: 858.3020.94 With Contamination Tracer Nuclide: Th-229
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM Tracer Recovery: 52.30%
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3083 3363 3BB3 3963 4263 4563 4863 5183 5463 5763 B0B3 6363 26663 6963 7263 7563 7863
Energy (ke
Nuclide Summary (ROI)
Peak ROI ROI 2.00Sigma Critical
Energy  Start End FWHM B R. Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV _ %. Counts Counts Counts  pCilg pCilg pCilg pCilg
Th-232 4036.2 3802.7 4104.3 16.1 100.2 10.00 7.00 3.00 1.6E-003 4.4E-003 3.3E-003 8.0E-003
Th-230 4697.7 4483.7 4726.9 .0 100.1 30.00 2.00 5.64 3.0E-003 6.1E-003 1.8E-003 5.0E-003
Th-229 4853.4 4736.7 5096.6 103.2 99.6 909.00 5.00 904.00 2.5E-001 1.7E-002 2.8E-003 7.0E-003
Th-228 5427.4 5213.4 5456.6 28.9 100.0 63.00 46.00 17.00 9.1E-003 1.1E-002 8.4E-003 1.8E-002
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: 0805200-29 Sample Size : 3.29
Spectrum #1 Analysis #1

Acquisition
Detector: 17 Acquisition Start Date: 6/14/2008 11:39:09AM
Batch Name: TAS080607-1_B Live Time: 1,000.00 min.
Nuclide Library: Thorium Real Time: 1,000.01 min.
Analysis Method: Absolute ROI Analysis, Set Name = Thorium Dead Time: 0.00 %
ROI Set: Thorium

Calibration

Bkgd Info: Sample: B08060917; Det: 17; Spectrum #1; Jun-09-2008 12:17

Calibration Date: 6/9/2008 9:40:22AM Energy Calibration: C08060917

Gain = 9.8047 keV /Ch
Offset = 3,036.00 keV

Quadratic = 0.0000 keV / Ch?

Efficiency Calibration: C08060917
Efficiency: 30.93% +/- 0.20% TPU(2 sigma)

Energy Cal:

. . Tracer
Tracer Name: 858.3020.94 With Contamination Tracer Nuclide: Th-229
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM Tracer Recovery: 18.07%
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3045 3345 3645 3945 4245 4545 4845 5145 5445 5745 6045 6345 6645 6945 V245 7545 7845
Energy (ke')
Nuclide Summary (ROI)
Peak ROl ROI 2.00Sigma Critical
Energy  Start End FWHM BgR Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV_ %. Counts Counts  Counts pCilg pCilg pCilg pCilg
Th-232 4016.5 3781.2 4085.1 24.0 100.2 2.00 6.00 -4.00 -9.8E-003 1.4E-002 1.4E-002 3.4E-002
Th-230 4683.2 4467.5 47126 207.0 100.1 28.00 5.00 8 3.7E-002 2.9E-002 1.3E-002 3.2E-002
Th-229 4840.1 4722.4 5085.2 94.1 99.6 314.00 14.00 1.3E-001 1.6E-002 2.1E-002 4.9E-002
Th-228 5418.6 5202.9 5448.0 445 100.0 199.00 69.00 130.00 3.2E-001 9.4E-002 4.7E-002 1.0E-001
> L HOD. ok m
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: 0805200-30
Spectrum #1 Analysis #1

Sample

Detector: 18
Batch Name: TAS080607-1_B
Nuclide Library: Thorium
Analysis Method: Absolute ROl Analysis, Set Name = Thorium
ROI Set: Thorium

Sample Si

ze : 5.02

Acquisition

Calibration

Bkgd Info: Sample: B0O8060918; Det: 18; Spectrum #1; Jun-09-2008 12:17
Calibration Date: 6/9/2008 9:40:37AM
Efficiency Calibration: C08060918

Efficiency: 30.17% +/- 0.15% TPU(2 sigma)

Acquisition Start Date: 6/14/2008 11:39:09AM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.

Dead Time:

0.00 %

Energy Calibration: C08060918

Energy Cal:

Offset =3

Gain = 9.8047 keV / Ch

,045.81 keV

Quadratic = 0.0000 keV / Ch?

Tracer
Tracer Name: 858.3020.94 With Contamination Tracer Nuclide: Th-229
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM Tracer Recovery: 50.89%
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3055 3355 3655 3955 4255 4555 4855 5155 5455 5755 B055 B355 BB55 6955 7255 7555 7855
Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROI 2.00Sigma Critical
Energy  Start End FWHM R, Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV_ %. Counts Counts Counts  pCilg pCilg pCilg pCilg
Th-232 40165  3781.2 4085.1 132 100.2 5.00 7.00 2.00 -1.2E-003 4.0E-003  3.6E-003 8.8E-003
Th-230 4683.2 4467.5 47126 16.3 100.1 27.00 10.00 -3.49 -2.0E-003 7.2E-003 4.3E-003 1.0E-002
Th-229 4840.1 4722.4 5085.2 95.0 99.6 833.00 9.00 824.00 2.5E-001 1.7E-002 41E-003 9.8E-003
Th-228 5418.6 5202.9 5448.0 20.9 100.0 84.00 - 71.00 13.00 7.6E-003 1.5E-002 1.1E-002 2.5E-002
Reviewed By: % @K
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: 0805200-33 Sample Size : 4.87
Spectrum #1 Analysis #1

Acquisition
Detector: 19 Acquisition Start Date: 6/14/2008 11:39:10AM
Batch Name: TAS080607-1_B Live Time: 1,000.00 min.
Nuclide Library: Thorium Real Time: 1,000.01 min.
Analysis Method: Absolute ROI Analysis, Set Name = Thorium Dead Time: 0.00 %
ROI Set: Thorium

Calibration

Bkgd Info: Sample: B08060919; Det: 19; Spectrum #1; Jun-09-2008 12:17

Calibration Date: 6/9/2008 9:40:53AM Energy Calibration: C08060919

Gain = 9.8047 keV / Ch
Offset = 3,045.81 keV

Quadratic = 0.0000 keV / Ch?

Efficiency Calibration: C08060919 Energy Cal:

Efficiency: 29.35% +/- 0.16% TPU(2 sigma)

Tracer

Tracer Nuclide: Th-229
Tracer Recovery: 20.83%

Tracer Name: 858.3020.94 With Contamination
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM
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3055 3355 3655 3955 4255 4555 4855 5155 5455 5755 G055 B355 6655 6955 7255 V5855 Y855
Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROl 2.00Sigma  Critical
Energy  Start End FWHM BpR Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV_ %. Counts Counts  Counts  pCilg pCilg pCilg pCilg
Th-232 4026.3 3791.0 4094.9 122.5 100.2 5.00 1.00 4.00 6.0E-003 7.5E-003 3.5E-003 1.1E-002
Th-230 4693.0 44773 4722.4 101.2 100.1 17.00 5.00 5.6E-003 1.4E-002 7.9E-003 2.0E-002
Th-229 4849.9 4732.2 5095.0 125.2 99.6 336.00 8.00 328.00 1.0E-001 1.2E-002 1.0E-002 2.4E-002
Th-228 5428.4 5212.7 5457.8 19.0 100.0 183.00 66.00 f 117.00 1.8E-001 5.5E-002 2.9E-002 6.1E-002
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: 0805200-34 Sample Size : 5.14
Spectrum #1 Analysis #1

Acquisition
Detector: 21 Acquisition Start Date: 6/14/2008 11:39:10AM
Batch Name: TAS080607-1_B Live Time: 1,000.00 min.
Nuclide Library: Thorium Real Time: 1,000.01 min.
Analysis Method: Absolute RO! Analysis, Set Name = Thorium Dead Time: 0.00 %
ROI Set: Thorium

Calibration

Bkgd Info: Sample: B08060921; Det: 21; Spectrum #1; Jun-09-2008 12:17
Calibration Date: 6/9/2008 9:41:11AM Energy Calibration: C08060921
Efficiency Calibration: C08060921 Energy Cal: Gain =9.7289 keV / Ch

Efficiency: 28.81% +/- 0.13% TPU(2 sigma) gﬁszt 1_3'05036507026}:/\/ o2
uaaratic = 0. e

Tracer
Tracer Name: 858.3020.94 With Contamination Tracer Nuclide: Th-229
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM Tracer Recovery: 51.88%
80 3
75 3
70 3 !
65 Th-229
60 3 I'
55 3 :
¢ 503
= E
2 453
(&) ]
40 3 |
F |
30 3 : ﬂ
25 3 i '
20 3
15 3 1] ¥
] I 1] Th-228 d
10 3 Th230 | i
c 3 Th-232 -l l '
u b W ¥
& 3 LA 4 Ay e «Jq! q‘\.\ ) '%%b#% ’ lh\l "Hy"‘i v L' & J“I’MI. /-AJ L‘,
D 1 1 1 1 i i 1l T 1 1 1 T 1 ?' 1 1 Ll 1 1 1 T 1 1 L] T T T I T T 1 T I 1 I 1 1 1
3063 3363 3663 3963 4263 4563 4863 5163 5463 5763 G063 G363 €663 6963 V263 7563 VG633
Energy (keV)
Nuclide Summary (ROI)
Peak ROl ROI 2.00Sigma Critical
Energy Start End FWHM B.R. Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV_ %. Counts Counts  Counts  pCilg pCilg pCilg pCilg
Th-232 4016.7 3783.2 4084.8 249.0 100.2 6.00 3.00 3.00 1.8E-003 3.5E-003 2.4E-003 6.3E-003
Th-230 46783 44643 4707.5 19.6  100.1 15.00 5.00 975  -5.7E-003  5.4E-003  3.0E-003 7.7E-003
Th-229 4833.9 4717.2 5077.2 93.4 99.6 803.00 1.00 802.00 2.5E-001 1.7E-002 1.4E-003 4.3E-003
Th-228  5407.9  5193.9 5437.1 289  100.0 61.00 43.00 18.00 1.1E-002 1.2E-002  9.0E-003 1.9E-002
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: 0805200-37 Sample Size : 3.73
Spectrum #1 Analysis #1

Acquisition
Detector; 22 Acquisition Start Date: 6/14/2008 11:39:11AM
Batch Name: TAS080607-1_B Live Time: 1,000.00 min.
Nuclide Library: Thorium Real Time: 1,000.01 min,
Analysis Method: Absolute ROl Analysis, Set Name = Thorium Dead Time: 0.00 %
ROI! Set: Thorium

Calibration

Bkgd Info: Sample: B0O8060922; Det: 22; Spectrum #1; Jun-09-2008 12:17
Calibration Date: 6/9/2008 9:41:34AM

Efficiency Calibration: C08060922

Efficiency: 28.19% +/- 0.15% TPU(2 sigma)

Energy Calibration: C08060922

Gain = 9.8047 keV / Ch
Offset = 3,036.00 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer
Tracer Name: 858.3020.94 With Contamination Tracer Nuclide: Th-229
Tracer Activity: 21.54 DPM/mL x (Vol.)0.26 mL = 5.39 DPM Tracer Recovery: 22.21%
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3045 3345 3645 3945 4245 4545 4845 5145 5445 5745 B045 6345 6BB45 6945 7245 7545 7845
Energy (keV)
Nuclide Summary (ROI)
Peak ROI! ROI 2.00Sigma  Critical
Energy  Start End FWHM B.R, Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV  %. Counts Counts Counts pCilg pCilg pCilg pCilg
Th-232 4016.5 3781.2 4085.1 204.9 100.2 5.00 0.00 5.00 9.6E-003 9.5E-003 0.0E+000 5.2E-003
Th-230 4683.2 4467.5 4712.6 65.4 100.1 12.00 5.00 4 -2.6E-003 1.6E-002 1.0E-002 2.5E-002
Th-229 4840.1 4722.4 5085.2 110.4 99.6 339.00 3.00 1.4E-001 1.6E-002 7.8E-003 2.1E-002
Th-228 5418.6 5202.9 5448.0 127.0 100.0 93.00 32.00 51.00 1.2E-001 4.7E-002 2.5E-002 5.6E-002
Z__ MG o
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: AS080607-1MB Sample Size : 4.00
Spectrum #1 Analysis #1

Acquisition
Detector: 23 Acquisition Start Date: 6/14/2008 11:39:11AM
Batch Name: TAS080607-1_B Live Time: 1,000.00 min.
Nuclide Library: Thorium Real Time: 1,000.01 min.
Analysis Method: Absolute ROl Analysis, Set Name = Thorium Dead Time: 0.00 %
ROI! Set: Thorium

Calibration

Bkgd Info: Sample: B08060923; Det: 23; Spectrum #1; Jun-09-2008 12:17
Calibration Date: 6/9/2008 9:41:53AM

Efficiency Calibration: C08060923

Efficiency: 28.76% +/- 0.18% TPU(2 sigma)

Energy Calibration: C08060923

Gain = 9.8047 keV / Ch
Offset = 3,036.00 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal;

Tracer
Tracer Name: 858.3020.94 With Contamination Tracer Nuclide: Th-229
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM Tracer Recovery: 59.75%
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3045 3345 3645 3945 4245 4545 4845 51 45 5445 5?45 8045 8345 8845 8945 ?245 7545 7845
Energy (keV)
Nuclide Summary (ROI)
Peak ROl ROI 2.00Sigma Critical
Energy  Start End FWHM pgR. Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV  %. Counts Counts Counts pCilg pCilg pCilg pCilg
Th-232 4006.7 3771.4 4075.3 160.6 100.2 4,00 8.00 -4.00 -2.6E-003 4,5E-003 4 3E-003 1.0E-002
Th-230  4673.4 44577 4702.8 6 1001 21.00 2.00 -3.88  -2.5E-003 6.4E-003  2.2E-003 6.1E-003
Th-229 4830.3 4712.6 5075.4 91.2 99.6 930.00 8.00 922.00 3.6E-001 2.4E-002 4.3E-003 1.0E-002
Th-228 5408.8 5193.0 5438.2 241 100.0 60.00 64.00 -4.00 -2.6E-003 1.5E-002 1.2E-002 2.6E-002
Reviewed By: % Pﬁ
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Paragon Analytics

Alpha-Spectroscopy Analysis Report

Sample: AS080607-1LCS
Spectrum #1 Analysis #1

Sample

Detector: 24
Batch Name: TAS080607-1_B
Nuclide Library: Thorium

Analysis Method: Absolute Interactive ROl Analysis

ROI Set: Thorium

Sample Size : 4.00

Acquisition

Calibration

Acquisition Start Date: 6/14/2008 11:39:12AM
Live Time: 1,000.00 min.

Real Time: 1,000.01 min.

Dead Time: 0.00 %

Bkgd Info: Sample: B08060924; Det: 24; Spectrum #1; Jun-09-2008 12:17

Calibration Date: 6/9/2008 9:42:11AM

Efficiency Calibration: C08060924

Efficiency: 29.32% +/- 0.12% TPU(2 sigma)

Tracer

Tracer Name: 858.3020.94 With Contamination
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM
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Energy Calibration: C08060924

Energy Cal: Gain = 9.7108 keV / Ch
Offset = 3,050.49 keV

Quadratic = 0.0000 keV / Ch?

Tracer Nuclide: Th-229
Tracer Recovery: 63.11%
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Nuclide Summary (ROI)
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2.00Sigma Critical
Net Activity TPU Level MDA

Counts  pCilg pCilg pCilg pCilg

Th-232
Th-230
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Th-228

Reviewed By:

4021.6
4681.9
4837.3
5410.2

3817.6
4497.4
4749.9
52257

Ao}

4118.7
4740.2
5109.2
5468.5

Ax

106.1
50.6
84.8
30.9

100.2 6.00 2.00
100.1  1,023.00 3.00

99.6 1,001.00 8.00
100.0 28.00 21.00

4.00 2.4E-003 3.4E-003 2.0E-003 5.6E-003
995.37 6.0E-001 8.2E-002 2.4E-003 6.5E-003
993.00 3.8E-001 2.5E-002 4.0E-003 9.7E-003

7.00 4.3E-003 8.5E-003 6.5E-003 1.5E-002
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: AS080607-1LCSD
Spectrum #1 Analysis #1

Detector: 25

Batch Name: TAS080607-1

Nuclide Library: Thorium

Analysis Method: Absolute Interactive ROl Analysis
ROI Set: Thorium

Sample

Acquisition

Calibration

Sample Size : 4.00

Acquisition Start Date: 6/14/2008 11:30:11AM
Live Time: 1,000.00 min.

Real Time: 1,000.02 min.

Dead Time: 0.00 %

Bkgd Info: Sample: BO8061025; Det: 25; Spectrum #1; Jun-10-2008 14:12

Calibration Date: 6/10/2008 12:25:06PM
Efficiency Calibration: C08061025
Efficiency: 29.29% +/- 0.20% TPU(2 sigma)

Energy Calibration: C08061025

Gain =9.7289 keV / Ch
Offset = 3,043.84 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer
Tracer Name: 858.3020.94 With Contamination Tracer Nuclide: Th-229
Tracer Activity: 21.54 DPM/mL x (Vol.)0.25 mL = 5.39 DPM Tracer Recovery: 70.06%
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3053 3353 3653 3953 4253 4553 4853 5153 5453 5753 6053 6353 B653  BY53 7253 7553 7853
Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROI 2.00Sigma Critical
Energy  Start End FWHM pBR, Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV_ %. Counts Counts  Counts pCilg pCilg pCilg pCilg
Th-232 4016.7 3793.0 4094.6 201.8 100.2 9.00 10.00 -1.00 -5.5E-004 4.8E-003 4.0E-003 9.5E-003
Th-230 46783  4474.0 4717.2 76.7  100.1  1,228.00 6.00 1,194.77 6.5E-001 8.7E-002  3.1E-003 7.7E-003
Th-229 4833.9 4726.9 5086.9 113.2 99.6 1,107.00 6.00 1,101.00 4.2E-001 2.6E-002 3.1E-003 7.8E-003
Th-228 5407.9 5203.6 5446.9 356.8 100.0 55.00 59.00 -4.00 -2.2E-003 1.2E-002 9.8E-003 2.1E-002
Reviewed By: % Pﬁ
. ) . v AlphaVision v5.3
Print Date: 6/16/2008 10:26:57AM Custom Report lteration: 08/09/07 Page 16} 1



2

N~
@33:3 :81eq . :
A Aq pemeiney

- ‘SOJON

11 T 11 ag- 7\ T Clirl < [ el i LS

g oval | *1%Q gZ2-Qd75090 ¥~ F-9a0m3q7d| L zi- ¢

1 1 2 ] Le b- I

- %h - az

9]- Sh S- | L7

b~ ¢h - K

L_ th adql | s L [—ao250%0 Y- FLON0%a5NY L |17

a- g T T - sri- 1 T N

G Lg JWT=ba7aga5y Y7

[ LS al- T (7]

7 . &m _“l \NN

| aaal 5[4 gAY ¥~ g-aonegUId| Sg ag- 1z

T yd r awe — \_, \ﬁ 4] A bl

SAS & 001905y =} L- _ 1

\ saszi- 1 b gyl 299 (Ui iRueTaga ¥ —1-b0a0%I5YL| 1

gy 9ad] | <IN ZI-LhZ gaga - 5-R0OO30SYN | Z | 0ad | MIIT [JS7IE-%0903as¥ DAYV 57

| o9 | SN TZ-0WISa%0 | @ = FROT9%a%yN | | > IS 7

- P N7~ A ] LA S0 - af;

Ky ) JW Z-°10%10% 07 4 L7

hz. w0 - 1 X4

\Z- 1N k-~ 2%

az- 90 \ ¢- [

, _ m_l » o LG ._ z- . W

g ouy L AT-9TLS0%9 V—FLnegdsyvl | 9% . a4¢g Y1ed 1-00%1a%a T~ Z-00Na3%a718 | 4%
[emi] | uoneng | XUieln/os| Gl sjdues ar yoreg sG] | e | vonelna | XUIBIN/OSI al sjdues a1 yoed ISREIEN]
%ﬁsﬂemo 307 uny JuswINIISuf 1010wonoadg eydyy MN@W @% (L0rzi01) SIx'gi9pL WHO4

- sopdppuy wosvavd




73

Awc__.:.,_.: ;a1
%w :AQ pemsiney . o
AR K3 Es
i ‘SOJON
9afb!favip
S Ll N 2 — |7 7 T | e T T ).
y A |a7- A N Uh | [ | eo= 1| S|kl L2 TecSaga| ™ £7199039542| |

71— | daREK: A T |esnr— 7T 29

gw/ - _ Sh 51M9— | 279

SASL-119980S¥ Sk YW1 19495y K]

. 3Rz 5 ah| [FE[ 975 (/| S¢ Lti308d | ¥ —)-199%957| 97
JE| @99 [P €27 LETAYa | v T LT 1170805 v | Th ) A N o= T A LS
— ) N ST~ A te $91) - | . 95
Swl,— 11 193034 L Cw T [99%95Hf )

az— 71 ‘ , by L~ A A%

22— ¢.50%689 S£ _ H_ T

pel ezt | ! _ s- T - ke 5- _ ag
| owh | A Toing 2 BB 5~} -117999 5| £ h- (7
A NTasme. | | BS - it
@mﬁﬂn&% agard Cs . 7- ‘ LT

N RIS S| [HE| @adl | MYl (194943 a [V [-T179%95V]| 41

Lo o s 4 R A wni- ~ | A <7

i as 57| - [ hz

227-3y bh YW -L9194954 <1

TN 3 Le- 27

1T e - L - K2

b1 g1 - 4 ge- bl

, [ P14 S , | - A 8

#Z [ oea7 | S[2d|Li$—3e=<5039 | v 07055573 | [FL| ©097| 5|w| t7¢- 09¢s08d| 9 11 970505% | L]
e | uoneing | XWIe/oS] i ojduies ERE 16199180 Ny | uonema | XHIEp/OS] — @l ojduwes aruoeg [oisarea
MN\\W\\\\‘”ES S0 uny Juswnysu] Jejeuonoads eydiy OE099E (L0/2/01) SPB19¥2 WHOA

sondppuy uosvng




PARAGON ANALYTICS
Radiochemistry Data Package

Section 6

QUALITY ASSURANCE @
SUMMARY REPORTS

74



NCR #: 10702

PARAGON ANALYTICS

225 Commerce Drive ¢ Fort Collins, CO 80524 ¢ (800) 443-1511 & (370) 490-1511 & FAX (970) 490-1522

CONTROLLED
NON-CONFORMANCE REPORT

Non-Conformance
Initiated By: Emily M. Bitler on 6/16/2008
Event Type: Lab QC Criteria Not Met -- Chemical Yield

Event Explanation: The chemical yield of samples 0805200-16, -20, -24, -29, -33, and -37 in this batch are below the 30% lower contro! limit at 18%-
22.2%. Matrix interference is suspected. Spectral quality is adequate for accurate quantification. All remaining quality control
criteria have been met for this batch.

Action To o
Prevent Reccurence: N/A - matrix issue

Corrective Action

Corrective Action: Document in Narrative
Department Manager Approval:  Mike B. Clemmer
Approval Date:  6/17/2008

Corrective Action Comments: Note that all of these were bone samples with 5
gram aliquots. Bone samples <5 grams were

) apparently OK.
Workorders Affected
Workorder -- Procedure ) Approved By Approval Date
:0805200 == ThISC No client contact information. Lance R. Steere 6/16/2008
Associated Batches : ' -»
The samples were originally associated with the following Batch(es): All rework was completed in the following Batch(es):
AS080607-1A prepared on 6/16/2008 ) Not Applicable

NCR Approval - '

Projecf Manager Approval: LRS on 6/16/2008

Department Manager Approval: Mike B. Clemmer on 6/17/2008
QA Manager Approval: Deb Scheib on 6/18/2008

Page 1 of 1 Paragon Analytics Date Printed: Thursday, June 19, 2008
LIMS Version: 6.160A

A Division Of cDataChem “Laboratories, Inc. 75



Paragon Analytics

QUALITY ASSURANCE SUMMARY SHEET

PAR W.0.#/BATCH 805200
TEST o oud
METHOD _ Pcey)
SOP/REV (PREP) N _spchouS-
SOP/REV (ANAL)

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

78 4%

The following applies to animal tissue samples 0805200-1 to —37:

1. The entire sample was placed in a drying oven for %moisture analysis.

2. The entire dried sample was then placed into a 220mL polypropylene cup.

3. A common digestion was performed by adding 25mL each of HCI and HNOj to the sample cups.
The samples were capped, placed on the steambath, uncapped after four hours, and allowed to dry.

4. Step 3 was repeated to ensure'a total digestion of the samples. ‘

5 After the second digestion, the dried samples were brought up in 10mL HNO; and ~80mL DI

- water and placed on the steambath for 30minutes.
The samples were removed from the steambath and diluted with DI water to a total volume of 7 d_’l
e

32

100ml.
At this time, Paragon received extra volume from the client for bone samples 4, 8, 12, 16, 20, and 4

24. Steps 1-6 were performed on the extra volumes. These extra sample volumes were then
combined with the original sample. The samples were evaporated to less than 100ml on the
steambath and then brought to a total volume of 100ml with DI water.

'8. The sample digestates were then split to target the necessary analyses aliquots provided by the
project manager using the following equation:

=

5/4/03 :

Bl

¢

m E E H FEEEEEBRER

Sample Size(g) =(Original Sample Wet Weicht(¢)) * (Digestate Volume Taken for Anafysis(ml))
(Total Volume of Digestate(ml))

All wet weights and digestate splits are listed on the “Animal Tissue Digestate
Splits” spreadsheets.

9. All samples were spike/traced for the individual analyses following the digestate splits.
10. Two sets of reagent blanks, LCS’s, and LCSD’s were created at step 3 for analyses containing

more than 20 samples. As all samples were prepped together, the QC are interchangeable. Due to
limited sample volume, the LCSD’s were created to meet QC requirements.

Cholg

TECHNICIAN/ANALYST % W DATE & / 7/0?

DEPARTMENT MANAGER DATE 5/ 7/%0

365713 FORM 302r6.doc (4/22/04) .
"
o
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Paragon Analytics

QUALITY ASSURANCE SUMMARY SHEET

PAR W.0.#/BATCH _%05200
e TEST 1H
~ METHOD ___ Yyep
SOP/REV (PREP) 777 19
SOP/REV (ANAL) ‘

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

(e Gl g

Some samples in W.0. 0805200 did not form a precipitate after the addition of 2 ml of Fg
carrier and 25 ml of ammonium hydroxide. All the samples were placed into the
centrifuge and spun down for 12 min. Samples 0805200-4, -8, -12, -16, -20, -24, -29, -33,
and —37 were bone matrices and properly formed a plug at the bottom of the centrifuge

bottles. However, all the soft animal tissue and carcass samples did not form a plug. The %5
samples were poured into a clean glass beaker and brought up to ~1000 ml using DI :c,;
water. They were then placed on hotplates where heat was applied and spun for a _ é

minimum of 1 hour. This allowed a precipitate to form. The samples were then poured (%

back into the proper centrifuge bottle and spun for 12 min. minimum. All samples were
then run per SOP 777/19.

Cl il o%

———

TECHNICIAN/ANALYST CJ\/IWE\/@JO-%\# paTE (o[ 11 [0
DEPARTMENT MANAGER / % /&__ pATE_G/)l/ 14
ey =

3 656 0 3 o 1 13: “' {" FORM 302r6.doc (4/22/04) 77
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SAMPLE CONDITION FORM (SOLIDS)
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S ANMPLE CONDITION FORM (SOLIDS)
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- Percent Moisture
Method SOP642M Revision 0

Lab Name: Paragon Analytics
Balance ID: 25
Oven ID: 18
in Oven: 5/30/2008 @ 6:00:00 PM
Out of Oven: 6/1/2008 @ 12:00:00 PM

Validated By: tde
Validation Date: 06/02/2008
Validation Time: 5:30:37 PM

Date Extracted: 06/02/2008
Date Analyzed: 06/02/2008
Analyst: Tambrae Elhart

Run ID Prep Qc Lab ID QC |Dish | Wet | Dry { Dry Wt- | Percent | Percent | RPD

‘Batch ID | Batch ID Type | Wt Wt | Wt | Dish Wt | Moisture [ Solids
MO1080602-1A |MOI080602-1  |MOI080602-1-1 | MOI080602-1 MB ol 222| 222 2.22 0.0 100.0
MOI080602-1A {MOI080602-1 | MOI080602-1-1 | 08052001 SMP 2.25] 13.96| 5.93 3.68 73.6 26.4
MO!080602-1A |MOI080602-1 MOI080602-1-1 | 0805200-2 SMP 2.25 4.6 3.28 1.03 77.6 22.4
MO1080602-1A |MOI080602-1 MOI080602-1-1 | 0805200-3 SMP 2241 21.08| 7.16 4.92 76.7 23.3
MOI1080602-1A |MOI080602-1 | MOI080602-1-1 | 0805200-4 SMP 2.23 1.18] 2.85 0.72 38.0 61.0
MOI1080602-1A |MO1080602-1 MOI080602-1-1 | 0805200-5 SMP 2.23 12,5 5.49 3.26 73.9 26.1
MOI080602-1A |MOI080602-1 | MOI0BO602-1-1 | 0805200-6 SMP 2.22 3.74| 297 0.75 79.9 20.1
MOI080602-1A |MOI080602-1 | MOI080602-1-1 | 0805200-7 SMP 2.24| 26,79 89 6.67 75.1 24.9
MOI080602-1A |MO1080802-1  |MOI080602-1-1 | 0805200-8 SMP 2.24 1.2 2.96 0.72 40.0 60.0
MOI080602-1A |MOI080602-1  |MOI080602-1-1 | 0805200-8 SMP 2.24 77| 4.06 1.82 76.4 23.6
MOI080602-1A |MOI080602-1 | MOI080602-1-1 | 0805200-10 SMP 2.23 7.85| 3.76 1.53 80.5 198.5
MOI080602-1A |MOI080602-1 | MOI080602-1-1 | 0805200-11 SMP 2.25| 26.77, 8.58 6.34 76.3 23.7
MOI080602-1A |MOI080602-1  |MOI080602-1-1 | 0805200~12 SMP 2.22 145! 2.97 0.75 48.3 51.7
MOI080602-1A |MOI080802-1  |MOI0B0602-1-1 | 0805200-13 SMP 2.25| 13.59| 5.82 3.57 73.7 26.3
MOI080602-1A |MOI080602-1 | MOI080602-1-1 | 0805200-14 SMP 2.25| 12.64| 5.05 2.80 77.8 22.2
MOI080602-1A {MOI080602-1  |MOI0B0B02-1-1 | 080520015 SMP 2.26| 33.85{ 10.31 8.05 76.1 23.8
MOI080602-1A |MOI0B0B02-1 | MOI080602-1-1 | 0805200-16 SiiP 2.26 4.1 4.69 243 40.7 59.3
MOI080602-1A |MOI080602-1 | MOI080602-1-1 | 0805200-17 SMP 2.25 18.8| 7.08 4.83 74.3 257
MOI080602-1A |MOI080602-1  {MOI080602-1-1 | 0805200-18 SMP 2.25] 11.43| 4.87 2.62 77.1 22.8
MOI080602-1A |MOIDBOB02-1  |MOI080602-1-1 | 0805200-19 SMP 2261 4258 12.87 10.61 75.1 249
MOi080602-1A |MOI080602-1 MOI080602-1-1 | 0805200-20 | SMP 2.25 348 442 217 37.6 62.4

Page 1 of 2

Paragon Analytics
LIMS Version: 6.152A

Date Printed: Tuesday, June 03, 2008
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Percent Moisture
Method SOP642M Revision 0

Lab Name: Paragon Analytics
Balance ID: 25
Oven ID: 18
in Oven: 5/30/2008 @ 6:00:00 PM
Out of Oven: 6/1/2008 @ 12:00:00 PM

Validated By: tde
Validation Date: 06/02/2008
Validation Time: 5:30:37 PM

Date Extracted: 06/02/2008
Date Analyzed: 06/02/2008
Anaiyst: Tambrae Elhart

Run ID Prep QcC Lab ID QC |Dish | Wet | Dry | Dry Wt- | Percent | Percent | RPD
Batch ID | Batch ID Type | Wt Wt | Wt | DishWt | Moisture ] Solids

QC Types

CAR Carrier reference sample DupP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicate

MB Method Biank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sampie replicate

SMP Field Sample SYS Sample Yield Spike

Comments:

DUP = Sample Duplicate RPD = (Sampie Value - Duplicate Value)

Wet Wt = Sample Wet W - Dish Wt = 2 X100

Dry Wt = Sampie Dry Wt + Dish Wt .

Dry Weight
Dry Wt - Dish Wt = Sample Dry Wt - Dish Wt % Solids = 24Ty 100
. . Wet Weight
All weight values shown above are expressed in grams.
{Wet Weight - Dry Weight)

% Moisture = X 100

Wet Weight

Paragon Analytics Date Printed: Tuesday, June 03,2008

LIMS Version: 6.152A

Page 2 of 2




Percent Moisture
Method SOP642M Revision 0

Lab Name: Paragon Analytics
Balance ID: 25
Oven ID: 18
in Oven: 5/30/2008 @ 6:00:00 PM
Out of Oven: 6/1/2008 @ 12:00:00 PM

Validated By: tde
Validation Date: 06/02/2008
Validation Time: 5:49:18 PM

Date Extracted: 06/02/2008
‘Date Analyzed: 06/02/2008

-Analyst: Tambrae Elhart

Run ID Prep QcC Lab ID QC |Dish | Wet { Dry | Dry Wt- | Percent | Percent | RPD

‘Batch ID | Batch ID Type| Wt | Wt | Wt | Dish Wt | Moisture] Solids
MOI080602-3A |MOI0B0602-3  |MOI080602-3-1 | MOI080602-3 MB 0| 225 225 2.25 0.0 100.0
MOI080602-3A |MOI080602-3 | MOI080602-3-1 | 0805200-21 SMP 2.2 18.34 6.89 4,69 74.4 25.6
MOI080602-3A |MOI080602-3 MOI080602-3-1 | 0805200-22 SMP 2.25| 15.44 544 3.1¢ 79.3 20.7
MOI080602-3A {MOI080602-3 MOQI!080602-3-1 | 0805200-23 SMP 2211 4429} 12.69 10.48 76.3 237
MQI080602-3A |MOI080602-3 MOI080602-3-1 | 0805200-24 SMP 2.21 4.04 4,89 2.68 33.7 66.3
MOI080602-3A [MOI080602-3 |MOI080602-3-1 | 0805200-25 SMP 2.21 8.01 4,16 1.85 75.7 24.3
MOI080602-3A [MOI080602-3 | MOI080602-3-1 | 0805200-26 SMP 2.211 23.53 » 7.33 512 78.2 21.8
MOI080602-3A |MOI080602-3 |MOI080602-3-1 | 0805200-27 SMP 2.23] 11.89] 4.92 269 77.4 22,6
MOI080602-3A |MOI080602-3 | MOI080602-3-1 | 0805200-28 SMP 2.23| 26.13 542 3.19 87.8 12.2
MO1080602-3A |MO!080602-3 | MO1080602-3-1 | 0805200-29 SMP .2.26 9.22 9.88 7.62 17.4 82.6
MOI080602-3A |MOI080602-3 | MOI080602-3-1 | 0805200-30 - SMP 2.25| 20.07{ 7.54 5.29 73.6 26.4
MO1080602-3A |MO1080602-3 MOI1080602-3-1 | 0805200-31 SMP 2.261 15.71 5.34 3.08 80.4 19.6
MOI080602-3A |MOI080602-3 | MOI080602-3-1 | 0805200-32 SMP 2.25 19.9 6.3 4,05 79.6 20.4
MOI080602-3A {MOI080602-3 MOI080602-3-1 | 0805200-33 SMP 2.22| 13.63| 12.52 10.30 24.4 75.6
MOI080602-3A |MOI080602-3 - |MOI080802-3-1 | 0805200-34 SMP 222} 13.88 5.09 287 79.3 20.7
MOI080602-3A MOIO§0602-3 MOI080602-3-1 | 0805200-35 SMP 2.261 14.96 5.11 2.85 80.9 19.1
MOI080802-3A |MOI080602-3 | MOI080602-3-1 | 080520036 SMP 2,24 25.8 75 5.26 79.6 20.4
MOI080602-3A |MOI080602-3 | MOi080602-3-1 | 0805200-37 SMP 2221 10.44; 10.66 8.44 19.2 80.8
QC Types
CAR Carrier reference sample DupP Laboratory Duplicate
LCS Laboratory Control Sampie LCSD Laboratory Control Sample Duplicate
MB Method Blank MS Laboratory Matrix Spike
MSD Laboratory Matrix Spike Duplicate REP Sample repiicate
SMP Field Sample SYS Sample Yield Spike
Comments:
\[l)vl.ellti’vztsza::rlsp[;u\p;\l;:;e;l N RPD = (Sample Value -zDuglicate Value) X 100
gz w: - sz:rr?\F:\lIi E rSyavr:L;%:;V\il\;t- Dish Wt % Solids = Lry Wel .ht
All weight values shown above are expressed in grams. Wet \\IIVVe.t \::elil: Weight)

. eight - ei
% Moisture = Wet Weight X 100

Paragon Analytics Date Printed: Tuesday, June 03, 2008

LIMS Version: 6.152A

Page 1 of 1



Percent Moisture
Method SOP642M Revision 0

Lab Name: Paragon Analytics
Balance ID: 25
Oven ID: 5
In Oven: 6/5/2008 @ 9:35:00 AM
Out of Oven: 6/6/2008 @ 5:15:00 AM

Validated By: tde
Validation Date: 06/06/2008
Validation Time: 8:47:06 AM

Date Extracted: 06/05/2008
Date Analyzed: 06/05/2008
Analyst: Tambrae Elhart

Run ID Prep QcC LabID | QC |Dish | Wet | Dry | Dry Wt- | Percent | Percent | RPD
Batch ID | Batch ID Type | Wt | Wt | Wt | Dish Wt | Moisture | Solids

MOI0B0606-1A |MOI080606-1 | MOI080B06-1-1 | MOI080606-1 MB o| 224 224 2.24 0.0 100.0
MOI080606-1A |MO1080606-1 MOI080606-1-1 | 08052004 SMP 2.25 6.88 6.89 4.64 326 67.4
MOI1080608-1A |MOI080606-1 MOI1080606-1-1 | 0805200-8 SMP 2.26 7.24 6.68 4.42 39.0 61.0
MOI080608-1A |MOI080606-1 MOI080606-1-1 | 0805200-12 SMP 2.24 6.23 5.85 3.71 40.4 58.6
MOI080806-1A |MOI0B0E06-1 MOI080606-1-1 1 0805200-16 SMP 2,241 11.18 9.85 7.61 31.8 68.1
MOI080806-1A |MOI080606-1 MOI080606-1-1 | 080520020 SMP 2.211 10.45; 10.03 7.82 25.2 74.8
MOI080606-1A |MOI0BOE06-1 MOI080606-1-1 | 0805200-24 SMP 2241 15.08} 13.06 ; 10.82 28.3 71.7
QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCS Laboratory Control Sample LCSD Laboratory Control Sampie Duplicate

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REFP Sampie replicate

SMF Field Sample SYS Sample Yield Spike

Comments:

DUP = Sample Duplicate RPD = (Sample Value - Duplicate Value) X 100

Wet Wt = Sample Wet Wt - Dish Wt 2

Dry Wt = Sample Dry Wt + Dish Wt Drv Weight
Dry Wt - Dish Wt = Sampie Dry Wi - Dish Wt % Solids = —DL—Q",
. : . . Wet Weight
All weight values shown above are expressed in grams.
Wet Weight - Dry Weight
% Moisture = -(ieLWeloht-Dry Weight) -,
Wet Weight

Paragon Analytics Date Printed: Friday, June 06, 2008

LIMS Version: 6.154A

Page 1 of 1



Animal Tissue Digestate Splits

Sample Original |Total Digest. Digestate Volume Taken for Analysis (ml)

ID Wet Wt (g) [Volume (ml) | Po-210 Pb-210 | Th-ISO | Ra-226 U6020
0805200-1 13.96 100 4 36 36 NA NA
0805200-2 4.6 100 10 90 ‘NA NA NA
0805200-3 21.08 100 3 NA NA NA 24
0805200-4 8.06 100 NA 5 28 50 17
0805200-5 12.5 100 4 40 40 NA NA
0805200-6 3.74 100 10 90 NA NA NA
0805200-7 26.79 100 2 NA NA NA 19
0805200-8 8.44 100 NA 5 28 50 17
0805200-9 7.7 100 4 48 48 NA NA
0805200-10 7.85 100 7 64 NA NA - NA
0805200-11 26.77 100 2 NA NA NA 19
0805200-12 7.68 100 NA 5 28 50 17
0805200-13 13.59 100 4 37 37 NA NA
0805200-14 12.64 100 4 40 NA NA NA
0805200-15 33.65 100 2 NA NA NA 15
0805200-16 15.28 100 NA 7 33 33 20
0805200-17 18.8 100 3 27 27 NA NA
0805200-18 11.43 100 5 44 NA NA NA
0805200-19 42.59 100 2 NA NA NA 12
0805200-20* 13.93 100 ‘NA 7.1 36.7 35.7 21.5
0805200-MB 20 100 2.5 20 20 20 20
0805200-LCS 20 100 2.5 20 20 20 20
0805200-LCSD 20 100 2.5 20 20 20 20

1. *=sample not enough to take full aliquots, analysis aliquot adjusted proportionally

2. Samples split using graduated cylinder or calibrated pipet
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Animal Tissue Digestate Splits

Sample Original |Total Digest. Digestate Volume Taken for Analysis (ml)

ID Wet Wt (g) [Volume (ml)| Po-210 | Pb-210 | Th-ISO Ra-226 U020
0805200-21 18.34 100 3 28 28 NA NA
0805200-22 15.44 100 4 33 NA NA NA
0805200-23 44.29 100 2 NA NA NA 12
0805200-24 19.13 100 NA 6 27 27 16
0805200-25 8.01 100 NA 25 25 25 25
0805200-26 23.53 100 3 22 22 NA NA
0805200-27 11.89 100 5 43 NA NA NA
0805200-28 26.13 100 2 NA NA NA 20
0805200-29* 9.22 100 NA 7.1 35.7 356.7 21.5
0805200-30 20.07 100 3 25 25 NA NA
0805200-31 15.71 100 4 32 NA NA NA
0805200-32 19.9 100 3 NA NA NA 26
0805200-33* 13.63 100 NA 7.1 35.7 35.7 21.5
0805200-34 13.88 100 4 37 37 NA NA
0805200-35 14.96 100 4 34 NA NA NA
0805200-36 25.8 100 2 NA NA NA 20
0805200-37* 10.44 100 NA 7.1 35.7 35.7 21.5
0805200-MB 20 100 2.5 20 20 20 20
0805200-LCS 20 100 2.5 20 20 20 20
0805200-LCSD! 20 100 2.5 20 20 20 20

1. *=sample not enough to take full aliquots, analysis aliquot adjusted proportionally
2. Samples split using graduated cylinder or calibrated pipet

94



PARAGON ANALYTICS
Radiochemistry Data Package

Section 8

STANDARDS
TRACEABILITY
DOCUMENTS
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1380 Seaboard Industrial Blvd.

Atlanta, Georgia 30318

— ) |
& Fckert & Ziegler Tel 404-352-8677

Fax 404-352-2837
Anal tics www.analyticsinc.co
y 2’5_03?1

CERTIFICATE OF CALIBRATION (t‘_pﬁ ‘65@

Standard Radionuclide Source

16663-307
Th-229 5 mL Liquid in Flame Sealed Vial

Customer: Paragon Analytics / Fort Collins, CO
P.O.No.: 73625,Item 1 )

This standard radionuclide source was prepared gravimetrically from a calibrated master solution.
The master solution was calibrated by liquid scintillation counting.

Radionuclide purity and calibration were checked by germanium gamma-ray spectrometry and .
liquid scintillation counting. 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

Measurements ‘Assurance Programs as described in USNRC Reg. Guide 4.15, Revision 1. 5
Isotope: Th-229
Activity (Bqg): 3.910E2
Half-Life: 7340 years
Calibration Date: January 28, 2008 12:00 EST

Relative Expanded
Uncertainty (k=2): 3.5%

Comments:
Impurities: y-impurities <0.1%, Th-228 0.32 Bq, Th-230 2.4 Bq, Th-232 0.16 Bq.

5.02478 grams 0.5M HNOS solution.

Source Prepared By: WM 2

M. 1. Taskaeva, Radiochermist

QA Approved: | i z\/’\’\ @A‘ /h’7 Date: /:/?//Od/

D. M. Montgomery, QA Ma\ager

(= VIR, BT

End of Certificate

97
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ﬂgo;éz ) éo Pl v//b/gmig
ANALYTICS _ 1380 Seaboard Industria Bivd. 4

Atianta, Geargia 30318 - US.A,

Phone (404) 352-8677
Fax (404)352-2837

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source .

68750-307
Th-230 5 ml Liquid in Flame Sealed Vial

Thig standard radionuclide source was prepared gravimetrically
from a calibrated master solution. The master solution was
calibrated. by liquid scintillation counting. .

Radionuclide purity and calibration were checked by germanium

gamma-ray spectrometry and liquid scintillation counting: The
nuclear decay zrate and assay date for this source are given
below.

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

ISOTOPE: " Th-230

, ACTIVITY (dps): . 1.832 E4-
Oy " HALF-LIFE: ' 7.538 E4 years
o ' CALIBRATION DATE: ‘July 13, 2004 12:00 EST
© RELATIVE EXPANDED o
: " UNCERTAINTY (k=2): - 3.3%

Impurities:' y—impurities <0.1%, a-impurities <0.01%

5.08447 grams 0. 5M HIO3 solutlon._

P O NUMBER 70635, Ttem 1
SOURCE PREPARED BY: / ///ng/

\wcﬁrrle, Radiochemist

.QAAP;?ROVED: o '/’/Céé/(“/~7//j/°7/.
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CANALYTICS <o A
. : . " Phong (404) 352-8677
- . . | : * Fax  (404)352-2837
CERTIFICATE OF CALIBRATION

Standard Rac_lionu'cl_ide Source

68750-307
Th-230 5 mk quuld in Flame Sealed Vlal

This standard rad;onucllde ‘source was prepared. grav1metrlcally
from a calibrated master solution. The master solutlon. was
callbrated by 11qu1d scintillation countlng

Radlonucllde purlty' and callbratlon. were checked. by - germanium

gamma-ray spectrometry and  liquid scintillation ~counting. - The
nuclear decay rate and. assay date for this source are glven
below . '

ANALYTICS malntalns traceablllty to the Natlonal Instltute of
Standards and Technology through .Measurements Assurance Programs
as’ descrlbed in USNRC Reg Guide. 4.15, Rev181on 1. - .

ISOTOPE: FUR '- Th-230

'ACTIVITY (dps): = 1.832 E4 ,

HALF-LIFE: - . 7.538 B4 years o
. CALIBRATION DATE: ~ - - July 13, 2004 12:00 EST .
 RELATIVE EXPANDED. . .- = C AR SO

UNCERTAINTY'(k=2):L . 3.3

.Impurltles y 1mpur1t1es <0.1%, o= 1mpur1t1es <O Ol/

5. 08447 grams 0. SM HNO3 solutlon

,P (o} NUMBER 70635 tem 1
) SOURCE 'PRE_PARED BY ' / M
- . \~Chrr1e, Radiochemist:

o 5 APPROVED: | -//6&4/('%,/“ 7/13/0F
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Th-229 contribution to Th-230 Region-Of-Interest

Expires 04/16/09

The "Tracer Amount" field on theThorium raw data printouts show the activity amount, and the words "With
Contamination". This is not actual contamination; it is the contribution of Th-229 counts to the Th-230 ROI.

Using method blank data acquired from other Thorium analyses, a calculated percentage contribution of Th-229
counts to the Th-230 ROl was established to be 2.46%, as shown on the attached page. During Thorium analyses,
2.46% of the counts in the Th-229 ROI are subtracted from the Th-230 net counts and become Th-230 background counts.
Therefore, on the raw data printouts, the sum of the calibrated background counts and the Th-230 net counts does
not equal the Th-230 Gross Counts. Correctly calculating the Th-230 gross counts requires the sum of the
calibrated Th-230 background counts, the net Th-230 counts, and the 2.46% of the Th-229 counts. Furthermore,
the Th-230 total background counts used in calculations can be found on the raw data summary. Th-230 total
background counts are equal to the sum of the calibrated background counts and the 2.46% of the Th-229 counts.
Finally, due to limitations in the current AlphaVision (version 5.32) software the 2.46% correction is made from the
Th-229 gross counts, rather than the net counts. Given the very low background count rate for this system the
difference is not believed to be significant and results are to be reported without further qualification.

Th-229 contribution factor updated in AlphaVision 5.32 by: j& :

Date: 4]|llop

R:AINST\alphspec\Th-229-230 Correction\THCONT6
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Th-229/230 Counts Correction Report

Sample ROI Set Date Th-229

Description Name Acquired Net Counts Net Counts Crossover
AS070515-2MB TAS070515-2 Thorium 5/24/2007 3:52:22 PM 1336.8 36.2 2.64%
AS070515-6MB TAS070515-6 Thorium 5/23/2007 2:12:53 PM 807.24 11 1.34%
AS070525-5MB TAS070525-5 Th-227 6/5/2007 10:09:05 AM 1068.54 21 1.93%
AS070613-1MB TAS070613-1 Th-227 6/16/2007 3:08:45 PM 1327.7 21.9 1.62%
AS070621-5MB TAS070621-5 Thorium 6/27/2007 9:38:51 AM 1151.1 31.8 2.69%
AS070726-6MB TAS070726-6 Thorium 8/7/2007 4:14:47 PM 2162 80 3.57%
AS070730-1MB TAS070730-1 Thorium 8/6/2007 4:04:06 PM 2034 57 2.73%
AS070823-3MB TAS070823-3 Th-227 8/30/2007 4:51:33 PM 1193.75 44.5 3.59%
AS070827-4MB TAS070827-4 Thorium 9/2/2007 2:37:36 PM 1007.8 39.6 3.78%
AS070828-2MB TAS070828-2 Thorium 8/31/2007 3:03:22 PM 885.38 21 2.32%
AS070925-4MB AS070925-4 Thorium 9/29/2007 11:25:20 AM 703 22.8 3.14%
AS070925-8MB ASO70925-8 Thorium 9/29/2007 i1:20:59 AM 1079.16 36 3.23%
AS080130-1MB TAS080130-1 Th-232/Th-230 2/7/2008 4:21:14 PM 594.02 18 2.94%
AS080130-8MB TAS080130-8 Thorium 2/7/2008 4:22:23 PM 1993 75 3.63%
AS080123-4MB TAS080123-4 Th-230/232 2/1/2008 4:12:35 PM 670 11.28 1.66%
AS071013-4MB TAS071013-4 Th-232/Th-230 11/14/2007 4:37:35 PM 974.5 34.8 3.45%
AS071228-3MB TAS071228-3 Thorium 1/4/2008 2:54:22 PM 1119.41 29.47 2.57%
AS071031-3MB TAS071031-3 Th-232/Th-230 11/2/2007 3:29:01 PM 770.44 11.06 1.42%
AS071128-3MB TAS071128-3 Thorium 12/1/2007 3:30:32 PM 747.56 13.56 1.78%
AS071128-4MB TAS071128-4 Thorium 12/1/2007 3:32:19 PM 1084 32 2.87%
AS071212-3MB TAS071212-3 Thorium 12/13/2007 1:42:25 PM 737.84 15 1.99%
AS071219-2MB TAS071219-2 Thorium 12/28/2007 2:50:38 PM 1570.12 46.4 2.87%
AS080221-7MB TAS080221-7 Thorium 3/3/2008 3:50:08 PM 3947 106 2.62%
AS080226-2MB TAS080226-2 Thorium 3/12/2008 2:24:31 PM 899 17 1.86%
AS080303-1MB TAS080303-1 Thorium 3/6/2008 3:59:45 PM 1933.5 45.5 2.30%
AS080318-4MB TAS080318-4 Th-232/Th-230 4/12008 4:21:49 PM 934 10 1.06%
AS080320-2MB TAS080320-2 Thorium 4/8/2008 4:01:11 PM 816 23 2.74%
AS080401-5MB TAS080401-5 Thorium 4/4/2008 8:35:50 AM 1258.2 24.1 1.88%
AS080409-6MB TAS080409-6A Thorium 4/13/2008 3:35:12 PM 856.2 17.55 2.01%
AS080410-3MB TAS080410-3 Thorium 4/12/2008 1:22:23 PM 2025 32 1.56%

Page 1 of 1

A Orvision of Datachem Laboratories

Paragon Analytics

Date Printed:Wednesday, April 16, 2008
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Alpha Spectroscopy
Quality Control Data

Weekly Background, Energy, and Efficiency
Calibrations
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AlphaVision v5.3 [V daaigaany ok

Analyst: ORTEC
Detector: 25 AP 4 5121004

Energy Calibration: RSO (Source 9)
Description: A

Certificate ID: A9 RSO#190
Prepared by: IPL

Description:

Detector: 25, SN:
Acquisition Start Date: 5/20/2008 10:43:22AM

Live Time: 35.00 min.
Real Time: 35.01 min.

Efficiency Calibration Name: RSO (Source 9)

Calibration

Source Info

Acquisition

ORTEC

801 S. Hlinois Ave.

Oak Ridge, TN 37830
9:19:16AM  5/21/2008

Analysis Date: 5/20/2008 11:57:30AM
Calibration Type: Energy And Efficiency

Certification Date: 6/1/2007 12:00:00PM

Energy Calibration Equation:
Gain = 9.8047 keV / Ch

Offset = 3,026.20 keV
Quadratic = 0.0000 keV / Ch?
Efficiency: 28.47% +/- 0.30% TPU(2 sigma)

counts

Method: Interactive ROI
Algorithm: Linear

1 |

221

Nuclide Activity Summary

251
channels

| AN DN A SN NN N N D R R | LENBLIL LN B I |

LS I I
281 31 341 371 401 43 461 491

Initial Calibration: No
Shelf: 1

Peak
. Peak Energy ;grlt E,?(: Cross Ne'tQ(a:tc;unt
Nuclide Channel MeV Channel Channel Counts (cpm)
U-235 140 4.40 100 152 789.00 - 2254
U-234 178 478 153 190 29,841.00 852.60
Am-241 251 5.49 210 270 7,113.00 203.23
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AlphaVision v5.3

Analyst: ORTEC

Detector: 25

a-Spectroscopy Calibration Report | RS

Energy Calibration: RSO 182 (Source 1)

Description:

Certificate ID: A1 RSO#182
Prepared by: IPL

Description:

. Detector: 25,

SN:

Acquisition Start Date: 5/20/2008 11:35:12AM

Live Time: 35.00 min.
Real Time: 35.03 min.

Efficiency Calibration Name: RSO 182 (Source 1)

Calibration

Source Info

Acquisition

801 S. lllinois Ave.

Oak Ridge, TN 37830

9:19:22AM  5/21/2008

Analysis Date: 5/20/2008 12:25:48PM
Calibration Type: Energy And Efficiency

Certification Date: 5/1/2003 12:00:45PM

Energy Calibration Equation:
Gain = 9.8047 keV / Ch

Offset = 3,026.20 keV
Quadratic = 0.0000 keV / Ch?
Efficiency: 28.35% +/- 0.19% TPU(2 sigma)

16000
15000 A
14000 -
13000 A
12000
11000 4
10000 +
9000 A
8000 -
70c0 4
6000 +
5000 -
4000 -
3000 -
2000 A
1000 -

courts

0+
1

21 4 81 ®

Method: Interactive ROI
Algorithm: Linear

Nuclide

Peak
Channel

Peak
Energy

MeV

U-234

Am-241

191

Nuclide Activity Summary

1 1

221
channels

ROI

Start
Channel

251

LI DN SR DS N | L LA L L

2851 3M 341 371 401 431 461

Initial Calibration: No
Shelf: 1

491

ROI Net Count
End Gross Rate

Channel Counts (cpm)

U-235
U-234
Am-241

140
178
251

4.40
4.78
5.49

100
153
210

152 1,678.00 47.94
190 73,969.00 2,113.40
270 12,417.00 354.77
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AlphaVision v5.3

Analyst: ORTEC
Detector: 25

Energy Calibration: RSO 183 (Source 2)
Description:

Certificate ID: A2 RSO#183
Prepared by: IPL

Description:

Detector: 25, SN:
Acquisition Start Date: 5/20/2008 12:26:40PM

Live Time: 35.00 min.
Real Time: 35.05 min.

Efficiency Calibration Name: RSO 183 (Source 2)

Spectroscopy Calibration Rey

ORTEC

801 S. lllinois Ave.

Oak Ridge, TN 37830
9:19:28AM  5/21/2008

Calibration

Analysis Date: 5/20/2008 1:05:28PM
Calibration Type: Energy And Efficiency

Source Info

Certification Date: 5/1/2003 12:00:00PM

Acquisition

Energy Calibration Equation:
Gain = 9.8047 keV / Ch

Offset = 3,026.20 keV
Quadratic = 0.0000 keV / Ch?

Efficiency: 28.38% +/- 0.14% TPU(2 sigma)

30000 -
28000 A
26000
24000
22000 -
20000 -
o ]
£ 18000 -+
= -
8 15000 -
14000 A
12000 A
10000 -
8000 4
5000 1 Am-241
4000 4
2000 - &4
0 =TT T—TT=r—TTT 1T B R S B Sy S ey S B B S S S S B S S S S B B S S S .
1 21 41 B1 81 1M 221 251 281 31 341 37 401 431 451 491
channels
Method: Interactive ROI Initial Calibration: No
Algorithm: Linear Shelf: 1
Nuclide Activity Summary
Peak RO ROI Gross Net Count
Nuclid Peak Energy Start End Rate
uchicde Channel MeV Channel Channel Counts (cpm)
U-235 140 4.40 100 152 3,156.00 90.17
U-234 178 478 153 190 141,741.00 4,049.74
Am-241 251 5.49 210 270 14,459.00 413.11
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AlphaVision v5.3

Analyst: ORTEC
Detector: 25

Energy Calibration: RSO 184 (Source 3)
Description:

Certificate ID: A3 RSO#184
Prepared by: IPL

Description:

Detector: 25, SN:
Acquisition Start Date: 5/20/2008 1:06:02PM

Live Time: 35.00 min.
Real Time: 35.04 min.

Efficiency Calibration Name: RSO 184 (Source 3)

Calibration

Source Info

Acquisition

ORTEC

801 S. lllinois Ave.

Oak Ridge, TN 37830
9:19:33AM  5/21/2008

Analysis Date: 5/20/2008 1:45:22PM
Calibration Type: Energy And Efficiency

Certification Date: 5/1/2003 12:00:00PM

Energy Calibration Equation:
Gain = 9.7289 keV / Ch

Offset = 3,043.84 keV
Quadratic = 0.0000 keV / Ch?
Efficiency: 28.45% +/- 0.16% TPU(2 sigma)

16000
15000 A
14000 -
13000 o
12000 -
11000 1
10000 A
8000 -
8000 -
7000 -
6000 4
5000 -
4000 -
3000 -
2000 -
1000 -

1] LD LR S N N | I

1T 21 41 81 81 101

courts

Method: Interactive ROI
Algorithm: Linear

Am-241

221

T T T
251

461

491

281 311

341

i I l

37

I I 1 I

401 431

chanrels

Initial Calibration: No
Shelf: 1

Nuclide Activity Summary

Nuclide

Peak
Channel

Peak
Energy

MeV

ROI
Start
Channel

ROI
End
Channel

Gross
Counts

Net Count
Rate

(cpm)

U-235
U-234
Am-241

139
178
251

4.40
4.78
5.49

100
153
210

152
190
270

1,480.00
68,294.00
66,052.00

42.29
1,951.26
1,887.20
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AlphaVision v5.3

Analyst: ORTEC
Detector: 25

ORTEC

801 S. lllinois Ave.

Oak Ridge, TN 37830
9:21:31AM  5/21/2008

Energy Calibration: RSO 185 (Source 4)
Description:

Callbration  eiysis Date: 5/20/2008 2.41:04PM

Calibration Type: Energy And Efficiency

Certificate ID: A4 RSO#185
Prepared by: IPL

Source Info
Certification Date: 4/1/2003 12:00:00PM

Description:
Acquisition
Detector: 25, SN: Energy Calibration Equation:
Acquisition Start Date: 5/20/2008 1:45:05PM Gain = 9.8047 keV / Ch
Live Time: 35.00 min. Offset = 3,026.20 keV
Real Time: 35.02 min. Quadratic = 0.0000 keV / Ch?
Efficiency Calibration Name: RSO 185 (Source 4) Efficiency: 27.92% +/- 0.20% TPU(2 sigma)
11000
10000 - U-2349
9000 -
8000 A
o 7000 -
g
g 5000
5000
4000 Am-241
3000 -
2000 A
1000 -
0 1 1 I I i 1 1 i | 1 1 1 I U t I i I i 1 1 1 [ ¥ I i t 1 1 1 1 1 I [ I I
T 219 41 81 81 1M 191 221 251 281 311 3# 371 401 431 481 491
channels )
Method: Interactive ROI Initial Calibration: No
Algorithm: Linear Shelf: 1
Nuclide Activity Summary
Peak ROI ROI Net Count
Nuclid Peak Energy Start End Gross Rate
uchde Channel MeV Channel Channel Counts (cpm)
U-235 140 4.40 100 152 1,507.00 43.06
U-234 178 4.78 153 190 58,470.00 1,670.57
Am-241 251 5.49 210 270 20,822.00 594.91
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AlphaVision v5.3

Analyst: ORTEC
Detector: 25

Energy Calibration: RSO 186 (Source 5)
Description:

Certificate ID: A5 RSO#186
Prepared by: IPL

Calibration

Source Info

ORTEC

801 S. lllinois Ave.

Oak Ridge, TN 37830

9:21:22AM

5/21/2008

Analysis Date: 5/20/2008 3:26:01PM
Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Description:
Acquisition
Detector: 25, SN: Energy Calibration Equation:;
Acquisition Start Date: 5/20/2008 2:41:31PM Gain = 9.8047 keV / Ch
Live Time: 35.00 min. Offset = 3,026.20 keV
Real Time: 35.06 min. Quadratic = 0.0000 keV / Ch?
Efficiency Calibration Name: RSO 186 (Source 5) Efficiency: 28.47% +/- 0.13% TPU(2 sigma)
24000
22000 A
20000 A
18000 4 Am-241
. 16000 4
@ i
E 14000 A
8 -
12000 A
10000
5000
8000 -
4000 -
2000 -
D ) i I 1 T 1 I 1 1 1 T I i 1 T I 1 T ¥ t 1 1 T I 1 I 1 - ] I 1 I I 1 I 1 I
1 20 #4618 401 431 181 491 220 251 281 31 341 371 401 431 461 491
channels )
Method: Interactive ROI Initial Calibration: No
Algorithm: Linear Shelf: 1
Nuclide Activity Summary
Peak ROI ROI Net Count
Nuclid Peak Energy Start End Cross Rate
uclae Channel MeV Channel Channel Counts (cpm)
U-235 140 4.40 100 152 2,491.00 71.17
U-234 178 478 153 190 114,792.00 3,279.77
Am-241 251 5.49 210 270 94,084.00 2,688.11
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AlphaVision v5.3

Analyst: ORTEC
Detector: 25

ORTEC
801 S. lllinois Ave.

Oak Ridge, TN 37830
9:20:21AM

Energy Calibration: RSO 187 (Source 6)
Description:

5/21/2008

Calbration  alysis Date: 6/20/2008 4:02:57PM

Calibration Type: Energy And Efficiency

Certificate ID: A6 RSO#187
Prepared by: IPL

Description:

Source Info
Certification Date: 4/1/2003 12:00:00PM

Detector: 25, SN:
Acquisition Start Date: 5/20/2008 3:26:48PM

Live Time: 35.00 min.
Real Time: 35.05 min.

Efficiency Calibration Name: RSO 187 (Source 6)

Acquisition

Energy Calibration Equation:
Gain = 9.8047 keV / Ch

Offset = 3,026.20 keV
Quadratic = 0.0000 keV / Ch?

Efficiency: 27.69% +/- 0.14% TPU(2 sigma)

39000 1
36000 1
33000 -
30000 1
27000
24000
21000 1

counts

18000 1
15000
12000 1
5000 1
6000
3000 1

U L L L L L e L 1

1 21 41 81 3

Method: Interactive ROI
Algorithm: Linear

Am-241

221 251
channels

281

31

341

Xkl

LR

401 431

461

Initial Calibration: No
Shelf: 1

491

Nuclide Activity Summary

Peak

ROI

ROI

Gross

Peak

Energy
MeV

Start
Channel

End

Channel Counts

Net Count
Rate

(cpm)

U-235
U-234
Am-241

140
178
251

4.40
478
5.49

100
153
210

152
190
270

1,663.00
75,877.00
71,430.00

47.51
2,167.91
2,040.86
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AlphaVision v5.3

Analyst: ORTEC
Detector: 25

_Alpha-Spectroscoy

Energy Calibration: RSO 188 (Source 7)
Description:

Certificate ID: A7 RSO#188
Prepared by: [PL

Description:

Detector: 25, SN:
Acquisition Start Date: 5/20/2008 4:03:54PM

Live Time: 35.00 min.
Real Time: 35.03 min.

Efficiency Calibration Name: RSO 188 (Source 7)

Calibration

Source Info

Acquisition

ORTEC

801 S. lllinois Ave.

Oak Ridge, TN 37830
9:20:28AM  5/21/2008

Analysis Date: 5/20/2008 4:41:56PM
Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Energy Calibration Equation:
Gain = 9.7289 keV / Ch

Offset = 3,043.84 keV
Quadratic = 0.0000 keV / Ch?
Efficiency: 28.55% +/- 0.18% TPU(2 sigma)

counts
w
Q
o
[ ]
1

Method: Interactive ROI
Algorithm: Linear

Peak

Am-241

221
channels

Nuclide Activity Summary

251

401 431

LI

481

LR

491

341 M
Initial Calibration: No
Shelf: 1

1

Net Count

Nuclide

Peak
Channel

Energy
MeV

ROl
Start
Channel

ROI
End
Channel

Gross
Counts

Rate
(cpm)

U-235
U-234
Am-241

139
178
251

4.40
478
5.49

100
153
210

152
190
270

1,420.00
65,445.00
41,741.00

40.57
1,869.86
1,192.60
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AlphaVision v5.3

Analyst: ORTEC
Detector: 25

Energy Calibration: RSO 189 (Source 8)
Description:

Certificate ID: A8 RSO#189
Prepared by: IPL

Description:

Detector: 25, SN:
Acquisition Start Date: 5/20/2008 4:42:28PM

Live Time: 35.00 min.
Real Time: 35.07 min.

Efficiency Calibration Name: RSO 189 (Source 8)

Calibration

Source Info

Acquisition

ORTEC

801 S. lllinois Ave.

Oak Ridge, TN 37830
9:20:33AM  5/21/2008

Analysis Date: 5/21/2008 8:30:29AM
Calibration Type: Energy And Efficiency

Certification Date: 4/1/2003 12:00:00PM

Energy Calibration Equation:
Gain = 9.8047 keV / Ch

Offset = 3,036.00 keV
Quadratic = 0.0000 keV / Ch?

Efficiency: 28.59% +/- 0.12% TPU(2 sigma)

36000
33000
30000
27000
24000 1
21000 -

counts

18000
15000
12000 -
9000
6000
3000

D 1 i U 1 I 1 1 1 1 1

1 21 41 81 81 101

Method: Interactive ROI
Algorithm; Linear

channels

Nuclide Activity Summary

I 1 1 I 1 I i 1 1 1 I 1 I I 1 T I 1 U U 1

I
2 231 281 3N 341 37 401 431 451 491

Initial Calibration: No
Shelf: 1

Peak ROI Net Count
Nuclid Peak Energy sﬁggt End Gross Rate
tende Channel MeV Channel Channel Counts (cpm)
U-235 139 4.40 100 152 4,643.00 132.66
U-234 177 4.78 153 190 200,052.00 5,715.77
Am-241 250 5.49 210 270 31,922.00 912.06
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AlphaVision v5.3

Analyst: ORTEC
Detector: 25

ORTEC

801 S. lllinois Ave.

Oak Ridge, TN 37830
9:20:39AM  5/21/2008

Energy Calibration: RSO 190 (Source 9)

Description:

Calbration - alysis Date: 5/21/2008 9:08-00AM

Calibration Type: Energy And Efficiency

Source Info

Certificate ID: A9 RSO#190

Prepared by: IPL
Description:

Certification Date: 6/1/2007 12:00:00PM

Acquisition

Detector: 25, SN:

Acquisition Start Date: 5/21/2008 8:31:01AM

Live Time: 35.00 min.
Real Time: 35.01 min.

Efficiency Calibration Name: RSO 190 (Source 9)

Energy Calibration Equation:
Gain = 9.8047 keV / Ch

Offset = 3,026.20 keV
Quadratic = 0.0000 keV / Ch?

Efficiency: 28.16% +/- 0.30% TPU(2 sigma)

counts

D U 1 I

-l‘ 1 1 1 1 1 I I t I 1 1 I I I i 1 I

= T T T T T T
13 191 221 281

1 21 41 81 81 161 251 211 3 371 401 431 461 491
channels
Method: Interactive ROl Initial Calibration: No
Algorithm: Linear Sheif: 1
Nuclide Activity Summary
Peak ROI ROI Net Count
Nuclid Peak Energy Start End Gross Rate
uchde Channel MeV Channel Channel Counts (cpm)
U-235 140 4.40 100 152 781.00 22.31
U-234 178 4.78 153 190 29,575.00 845.00
Am-241 251 5.49 210 270 6,967.00 199.06
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P

- Isotope Products

N
\

Laboratories
Tel 661+309:1010

An Eckert & Ziegler Company Fax 661+257-8303

24937 Avenue Tibbitts
Valencia, California 91355

reverified Slzolo®
exph‘cs 5/zo]A

fccq[ éraﬁae, Y-150 7

CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.O. No.: EW040203/R2193
Radionuclide C: Am-241 Catalog No.: MISC-STD
Half Life (U-234): (2.454 + 0.006)E+05 years Reference Date: 1-May-03 12:00 PST
Half Life (U-235): (7.037 £ 0.011)E+08 years Source No.: 92MIX2203026
Half Life (Am-241): 432.17 + 0.66 years
Contained Radioactivity:
U-234: 3.354 nCi (124.1Bq) Am-241: 0.5793 nCi (21.43 Bq)
U-235: 0.06566 nCi (2.429 Bq) Total Activity: 3.999 nCi (148.0Bq)

Physical description:
A. Capsule type:
B. Nature of active deposit:

C. Active Diameter: 19 mm

D. Backing: Stainless steel

E. Cover: None
Radioimpurities: Not determined
Method of Calibration:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Mar 1998.

Uncertainty of Measurement:
A. Type A (random) uncertainty:
B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:
D. Total uncertainty at the 99% confidence level:

Notes:
- See reverse side for leak test(s) performed on this source.

H o+ W

0.7%
3.0%
0.0%
3.1%

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference

Materials (As in NRC Regulatory Guide 4.15).

~ Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.

~ This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 4483 o/min in 2z on 11 Apr 03.

[S=Hhnr—03

Dt}
Quality Control

1SO 9001 CERTIFIED

Medical Imaging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355

Ddte Signed

IPL Ref. No.: 987-7

Industrial Gauging Laboratory 120
1800 North Keystone Street Burbank, California 91504



Valencia, California 91355

Laboratories / ,;}_ 1‘ !/ s

Tel 661+309:1010 . U 1S5S0
An Eckert & Ziegler Company Fax 661+257+8303 /’eCa'fé{ / > 5

CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

. reverified 5 /20)p8
24937 Avenue Tibbitts T ex ?rc; 5‘[2021‘:’;
- Isotope Products Avenue Tib p

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.0O. No.: EW040203/R2193
Radionuclide C: Am-241 Catalog No.: MISC-STD

Half Life (U-234): (2.454 + 0.006)E+05 years Reference Date: 1-May-03 12:00 PST

Half Life (U-235): (7.037 £ 0.011)E+08 years Source No.: 92MIX2203028

Half Life (Am-241): 432.17 .+ 0.66 years

Contained Radioactivity:

U-234: 6.467 nCi (239.3Bq) Am-241: 0.6366 nCi (23.55Bq)

U-235: 0.1135 nCi (4.200 Bq) Total Activity: 7.217 nCi (267.1Bq)
Physical description:

A. Capsule type: Disk (22 mm OD X 0.79 mm THK)

B. Nature of active deposit: Electrodeposited and diffusion bonded oxides

C. Active Diameter: 19 mm

D. Backing: ‘ Stainless steel

E. Cover: None
Radioimpurities: Not determined

Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha

activity. Individual nuclide ratios were taken from those determined in Aug 1992.

Uncertainty of Measurement:

A. Type A (random) uncertainty: * 0.7%
B. Type B (systematic) uncertainty: + 3.0%
C. Uncertainty in aliquot weighing: + 0.0%
D. Total uncertainty at the 99% confidence level: + 3.1%

Notes:

- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes" edited by Virginia Shirley, 1986.

- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 8091 a/min in 2n on 11 Apr 03.

v ' (S=Apr-o3
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CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.O. No.: EW040203/R2193
Radionuclide C: Am-241 ‘ Catalog No.: MISC-STD
Half Life (U-234); (2.454 + 0.006)E+05 years Reference Date: 1-May-03 12:00 PST
Half Life (U-235): (7.037 = 0.011)E+08 years Source No.: 92MIX2203024
Half Life (Am-241): 432.17 + 0.66 years
Contained Radioactivity:
U-234: 3.227 nCi (119.4 Bq) Am-241: 2.866 nCi (106.0 Bq)
U-235: 0.05205 nCi (1.926 Bq) Total Activity: 6.145 nCi (227.3Bq)
Physical description:
A. Capsule type: Disk (22 mm OD X 0.79 mm THK)
B. Nature of active deposit: Electrodeposited and diffusion bonded oxides
C. Active Diameter: 19 mm
D. Backing: Stainless steel
E. Cover: None
Radioimpurities: Not determined
Method of Calibration:

‘This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

Uncertainty of Measurement:

A. Type A (random) uncertainty: + 0.6%
B. Type B (systematic) uncertainty: + 3.0%
C. Uncertainty in aliquot weighing: + 0.0%
D. Total uncertainty at the 99% confidence level: * 3.1%

Notes:

- See reverse side for leak test(s) performed on this source. _

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes”, edited by Virginia Shirley, 1986.

- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 6889 o/min in 2x on 11 Apr 03.

Ew/ﬂqm@d (‘éahﬁd@.& IS=Apr-o3
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.0. No.: EWO030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD
Half Life (U-234):  (2.454 + 0.006)E+05 years Reference Date: 1-Apr-03  12:00 PST
Half Life (U-235): (7.037 + 0.011)E+08 years Source No.: 92MIX2203021
Half Life (Am-241): 432.17 = 0.66 years
Contained Radioactivity:
U-234: 2731 nCi (101.0Bq) Am-241: 0.9325 nCi (34.50 Bq)
U-235: 0.03416 nCi (1.264 Bq) Total Activity: 3.698 nCi (136.8 Bq)

Physical description:

Capsule type:

Nature of active deposit:
Active Diameter:
Backing:

Cover:

moowy

Radioimpurities:

Method of Calibration:

Disk (22 mm OD X 0.79 mm THK)
Electrodeposited and diffusion bonded oxides
19 mm

Stainless steel

None

Not determined

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

Uncertainty of Measurement:
A. Type A (random) uncertainty:

B. Type B (systematic) uncertainty:

C. Uncertainty in aliquot weighing:

D. Total uncertainty at the 99% confidence level:

Notes:

0.8%
3.1%
0.0%
3.2%

W

- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.

- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 4145 a/min in 2z on 18 Mar 03.

Dol Atnas (fon oo lto
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CERTIFICATE OF CALIBRATION

ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.O. No.: EWO030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD

Half Life (U-234): (2.454 + 0.006)E+05 years Reference Date: 1-Apr-03  12:00 PST

Half Life (U-235): (7.037 £ 0.011)E+08 years Source No.: 92MIX2203025

Half Life (Am-241): 432.17 = 0.66 years

Contained Radioactivity:

U-234: 5.486 nCi (203.0Bq) Am-241: 3.958 nCi (146.4 Bq)
U-235: 0.09221 nCi (3.412 Bq) Total Activity: 9.536 nCi (352.8 Bq)
Physical description:
A. Capsule type: Disk (22 mm OD X 0.79 mm THK)
B. Nature of active deposit: Electrodeposited and diffusion bonded oxides
C. Active Diameter: 19 mm
D. Backing: Stainless steel
E. Cover: None
Radioimpurities: Not determined
Method of Calibration:

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Aug 1992.

Uncertainty of Measurement:

A. Type A (random) uncertainty: *+ 0.8%
B. Type B (systematic) uncertainty: + 3.1%
C. Uncertainty in aliquot weighing: + 0.0%
D. Total uncertainty at the 99% confidence level: + 3.2%

Notes:

- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a-number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive isotopes", edited by Virginia Shirley, 1986.

- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 10690 o/min in 2r on 18 Mar 03.

(o Jj—ﬂ/l'gf~03

Date Signed IPL Ref. No.: 987-2
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CERTIFICATE OF CALIBRATION

ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.0. No.: EW030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD

Half Life (U-234): (2.454 + 0.006)E+05 years Reference Date: 1-Apr-03  12:00 PST

Half Life (U-235): (7.037 + 0.011)E+08 years Source No.: 92MIX2203022

Half Life (Am-241): 432.17 + 0.66 years

Contained Radioactivity:

U-234: 3.592 nCi (132.9Bq) Am-241: 3.279 nCi (121.3 Bq)

U-235: 0.08556 nCi (3.166 Bq) Total Activity: 6.957 nCi (257.4Bq)
Physical description: -

A. Capsule type: Disk (22 mm OD X 0.79 mm THK)

B. Nature of active deposit: Electrodeposited and diffusion bonded oxides

C. Active Diameter: 19 mm

D. Backing: Stainless steel

E. Cover: ‘ None
Radioimpurities: Not determined

Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha

activity. Individual nuclide ratios were taken from those determined in Aug 1992.

Uncertainty of Measurement:

A. Type A (random) uncertainty: + 0.8%

B. Type B (systematic) uncertainty: + 3.1%

C. Uncertainty in aliquot weighing: + 0.0%

D. Total uncertainty at the 99% confidence level: + 3.2%
Notes:

- See reverse side for leak test(s) performed on this source.

- |IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive isotopes", edited by Virginia Shirley, 1986.

- This source has a working life of 2 years.
- This source had a total alpha surface emission rate of 7799 o/min in 2z on 18 Mar 03.

e~ (Thar—os
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CERTIFICATE OF CALIBRATIg
ALPHA STANDARD SOURCE

—
P

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.0. No.: EW030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD

Half Life (U-234): (2.454 % 0.006)E+05 years Reference Date: 1-Apr-03  12:00 PST

Half Life (U-235): (7.037 + 0.011)E+08 years Source No.: 92MIX2203023

Half Life (Am-241): 432.17 + 0.66 years

Contained Radioactivity:

U-234; 2895 nCi (107.1 Bg) Am-241: 1.853 nCi (72.26 Bq)

U-235: 0.02502 nCi (0.9257 Bq) Total Activity: 4873 nCi (180.3Bq)
Physical description:

A. Capsule type: Disk (22 mm OD X 0.79 mm THK)

B. Nature of active deposit: Electrodeposited and diffusion bonded oxides

C. Active Diameter: 19 mm

D. Backing: Stainless steel

E. Cover: None
Radioimpurities: Not determined

Method of Calibration:
This source was assayed using a windowless internal gas flow proportional counter for total alpha

activity. Individual nuclide ratios were taken from those determined in Aug 1992.

Uncertainty of Measurement:

A. Type A (random) uncertainty: + 0.8%
B. Type B (systematic) uncertainty: * 3.1%
C. Uncertainty in aliquot weighing: + 0.0%
D. Total uncertainty at the 99% confidence level: + 3.2%

Notes:

- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.

- This source has a working life of 2 years. ‘

- This source had a total alpha surface emission rate of 5463 a/min in 2n on 18 Mar 03.

[ T-Hpr—o3
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CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.0. No.: EW040203/R2193
Radionuclide C: Am-241 Catalog No.: MISC-STD

Half Life (U-234): (2.454 + 0.006)E+05 years Reference Date: 1-May-03 12:00 PST

Half Life (U-235): (7.037 £ 0.011)E+08 years Source No.: 92MIX2203029

Half Life (Am-241): 43217+ 0.66 years

Contained Radioactivity:

U-234: 9.048 nCi (334.8 Bq) Am-241: 1433 nCi (53.02Bq)
U-235: 0.1771 nCi (6.553 Bq) Total Activity: 10.66 nCi (394.4 Bq)
Physical description:
A. Capsuletype: Disk (22 mm OD X 0.79 mm THK)
B. Nature of active deposit: Electrodeposited and diffusion bonded oxides
C. Active Diameter: 19 mm
D. Backing: Stainless steel
E. Cover: None
Radioimpurities: Not determined-
" Method of Calibration:

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Mar 1998.

Uncertainty of Measurement:

A. Type A (random) uncertainty: + 0.5%
B. Type B (systematic) uncertainty: * 3.0%
C. Uncertainty in aliquot weighing: *+ 0.0%
D. Total uncertainty at the 99% confidence level: * 3.0%

Notes:

- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes", edlted by Virginia Shirley, 1986.

- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 11950 a/min in 2 on 11 Apr 03.

[S=Apr—c 3
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CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuclide: U-234 Customer:
Radionuclide: U-235 P.O. No.:
Radios 23 Am-241 Catalog No.:

Half-life (U-234):  (2.454 + 0.006)E+05 years  Reference Date:

— | Eso 4 \4q0
: Eckert & Zlegler Valencia, California 91355 Pec o

blelo1 g

Keceryibcation whloT

PARAGON ANALYTICS, INC.

73179/R3768
MISC-STD

1-Jun-07 12:00 PST

Half-life (U-235):  (7.037 + 0.011)E+08 years  Source No.: 92MIX223027
Half-life (Am-241): 432.17 + 0.66 years
Contained Radioactivity:
U-234: 1.349 nCi, 49.91 Bq Am-241: 0.3243 nCi,
U-235: 0.02970 nCi, 1.099 Bq Total Activity: ~ 1.703 nCi,
Physical Description:
A. Capsule type: Disk (47 mm OD x 0.76 mm THK)
B. Nature of active deposit: Electrodeposited and diffusion bonded oxide
C. Active diameter/volume: 19 mm
D. Backing: Stainless steel
E. Cover: None
_ Radioimpurities: Not determined

Method of Calibration:

12.00  Bq
63.01  Bq

This source was assayed using a windowless internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios were taken from those determined in May 2001.

Uncertainty of Measurement:
A. Type A (random) uncertainty:
B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:

D. Total uncertainty at the 99% confidence level:

Notes:

H

- See reverse side for leak test(s) performed on this source.
- |PL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference

Materials (as in NRC Regulatory Guide 4.15).

0.9
3.0
0.0
3.1

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shiriey, 1986.

- This source has a working life of 2 years.

- This source had a total alpha surface emission rate of 1909 a/min in 2n on 22-May-07

24 May 87

_~"  Quality Control

Medical Imaging Laboratory
24937 Avenue Tibbitts Valencia, California 91355

ate

IS0 9001 CERTIFIED

IPL Ref. No.: 1143-19

=

Industrial Gauging Laboratory

1800 North Keystone Street

Burbank, California 91504

128





