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This report consists of the analytical results and supporting documentation for 27 tissue samples
received by Paragon on 05/29/08.

These samples were prepared according to procedures PA SOP773R10 and PA SOP711R7.
Modifications were made to the method as described on QASS 365713.

The samples were analyzed for the presence of Polonium-210 according to procedure PA
SOP714R11. The analyses were completed on 06/15/08.

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 for both batches.

Results of this analysis are decay-corrected to the sampling date, based on the 138.4 day half-life of
Po-210. This decay correction makes no assumptions as to the equilibrium state of Po-210 with the
Pb-210 parent nuclide, which has a half-life of 22.3 years.

The tracer recovery for samples 0805200-3, -7, -11, -14, -15, -30, the method blank and laboratory
control sample associated with batch PL080606-3 is within the requested 20-110% limit.
However, in such cases PA assumes a 100% quantitative recovery in the calculations. While the
“Tracer Yield’ on the report form shows the observed recovery, an ‘Y1’ flag signifies this
calculation convention. Results are submitted without further qualification.

Paragon Analytics follows the convention outlined in ANSI N42.23 for reporting significant digits
in the TPU and MDC results. ANSI N42.23 states that the TPU result should be rounded to two
significant digits and that the MDC result should be rounded to the same decimal place as the TPU
result. In practice, this could result in an MDC result with a reported value of 0 for samples with
significant activity, including the batch laboratory control sample.

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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Polonium-210 by Alpha Spectroscopy

PAI 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: PLO80606-3MB Sample Matrix: TISSUE Prep Batch: PLO80606-3 Final Aliquot: 0.250 g
Prep SOP: PAI 711 Rev 7 QCBatchID: PLO80606-3-1 Result Units: pCilg
Date Collected: 06-Jun-08 Run ID: PLO80606-3A File Name: Spectrum #1
Date Prepared: 06-Jun-08 Count Time: 1000 minutes

Date Analyzed: 15-Jun-08

CASNO Target Nuclide Result +/- 2s TPU MDC Requested Lab Qualifier
MDC
13981-52-7 Po-210 0 +/-0.033 0.072 0.25 Y1,U

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 14.42 14.6 pCilg 102 20-110 % Y1
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: PL0805200-1

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

BDL - Below Detection Limit

Date Printed: Monday, June 23, 2008 Paragon Analytics
LIMS Version: 6.162A

Page 1 of 2
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Polonium-210 by Alpha Spectroscopy

PAI 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: PLOS0G0G-4MB Sample Matrix: TISSUE Prep Batch: PLO80606-4 Final Aliquot: 0.250 g
Prep SOP: PAI 711 Rev 7 QCBatchID: PLO80606-4-1 Result Units: pCilg
Date Collected: 06-Jun-08 Run ID: PLO80606-4A File Name: Spectrum #1
Date Prepared: 06-Jun-08 Count Time: 1000 minutes

Date Analyzed: 15-Jun-08

CASNO Target Nuclide Result +/- 2s TPU MDC Requested Lab Qualifier
MDC
13981-52-7 Po-210 0.008 +/- 0.040 0.075 0.25 u

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 14.42 11.4 pCilg 79.1 20-110 %
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: PL0805200-1

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

BDL - Below Detection Limit

Date Printed: Monday, June 23, 2008 Paragon Analytics
LIMS Version: 6.162A

Page 2 of 2
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Lab Name: Paragon Analytics
Work Order Number: 0805200

PAI 714 Rev 11
Laboratory Control Sample(s)

Client Name: CSU Dep't Ecological Radiological Health Sciences
ClientProject ID: Tissue samples

Polonium-210 by Alpha Spectroscopy

Lab ID: PL080606-3LCS

Sample Matrix: TISSUE

Prep SOP: PAI 711 Rev 7
Date Collected: 06-Jun-08
Date Prepared: 06-Jun-08

Date Analyzed: 15-Jun-08

Prep Batch: PLO80606-3

QCBatchID: PL0O80606-3-1
Run ID: PLO80606-3A

Count Time: 1000 minutes

Final Aliquot: 0.250 g
Result Units: pCi/g
File Name: Spectrum #1

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 2s TPU Limits | Qualifier
13981-52-7 Po-210 405 +/- 5.8 0.1 42.4 954 83-117 P, Y1
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 14.42 15.0 pCilg 104 20-110% Y1
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: PL0805200-1
Page 1 of 4

Date Printed: Monday, June 23, 2008

Paragon Analytics
LIMS Version: 6.162A
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Lab Name: Paragon Analytics
Work Order Number: 0805200

PAI 714 Rev 11
Laboratory Control Sample(s)

Client Name: CSU Dep't Ecological Radiological Health Sciences
ClientProject ID: Tissue samples

Polonium-210 by Alpha Spectroscopy

Lab ID: PL080606-3LCSD

Sample Matrix: TISSUE

Prep SOP: PAI 711 Rev 7
Date Collected: 06-Jun-08
Date Prepared: 06-Jun-08

Date Analyzed: 15-Jun-08

Prep Batch: PLO80606-3

QCBatchID: PL0O80606-3-1
Run ID: PLO80606-3A

Count Time: 1000 minutes

Final Aliquot: 0.250 g
Result Units: pCi/g
File Name: Spectrum #1

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 2s TPU Limits | Qualifier
13981-52-7 Po-210 42,1 +/- 6.1 0 42.4 99.3 83-117 P
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 14.42 134 pCilg 92.8 20-110%
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: PL0805200-1
Page 2 of 4

Date Printed: Monday, June 23, 2008

Paragon Analytics
LIMS Version: 6.162A
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Lab Name: Paragon Analytics
Work Order Number: 0805200

PAI 714 Rev 11
Laboratory Control Sample(s)

Client Name: CSU Dep't Ecological Radiological Health Sciences
ClientProject ID: Tissue samples

Polonium-210 by Alpha Spectroscopy

Lab ID: PL080606-4LCS

Sample Matrix: TISSUE

Prep SOP: PAI 711 Rev 7
Date Collected: 06-Jun-08
Date Prepared: 06-Jun-08

Date Analyzed: 13-Jun-08

Prep Batch: PLO80606-4

QCBatchID: PL0O80606-4-1
Run ID: PLO80606-4A

Count Time: 1000 minutes

Final Aliquot: 0.250 g
Result Units: pCi/g
File Name: Spectrum #1

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 2s TPU Limits | Qualifier
13981-52-7 Po-210 38.9 +/- 56 0 42.4 91.7 83-117 P
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 14.42 14.3 pCilg 99.3 20-110%
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: PL0805200-1
Page 3 of 4

Date Printed: Monday, June 23, 2008

Paragon Analytics
LIMS Version: 6.162A

17



Lab Name: Paragon Analytics
Work Order Number: 0805200

PAI 714 Rev 11
Laboratory Control Sample(s)

Client Name: CSU Dep't Ecological Radiological Health Sciences
ClientProject ID: Tissue samples

Polonium-210 by Alpha Spectroscopy

Lab ID: PL080606-4LCSD

Sample Matrix: TISSUE

Prep SOP: PAI 711 Rev 7
Date Collected: 06-Jun-08
Date Prepared: 06-Jun-08

Date Analyzed: 13-Jun-08

Prep Batch: PLO80606-4

QCBatchID: PL0O80606-4-1
Run ID: PLO80606-4A

Count Time: 1000 minutes

Final Aliquot: 0.250 g
Result Units: pCi/g
File Name: Spectrum #1

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 2s TPU Limits | Qualifier
13981-52-7 Po-210 425 +/- 6.1 0.1 42.4 100 83-117 P
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 14.42 141 pCilg 97.6 20-110%
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: PL0805200-1
Page 4 of 4

Date Printed: Monday, June 23, 2008

Paragon Analytics
LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAIl 714 Rev 11
Duplicate Sample Results (DER)

Paragon Analytics
0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID:

Lab ID: PL080606-3LCSD

Sample Matrix: TISSUE
Prep SOP: PAI 711 Rev 7
Date Collected: 06-Jun-08

Date Prepared: 06-Jun-08
Date Analyzed: 15-Jun-08

Prep Batch: PL0O80606-3

QCBatchlID: PL080606-3-1
Run ID: PL080606-3A

Count Time: 1000 minutes

Final Aliquot: 0.250 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
13981-52-7 Po-210 405 +/-5.8 42.1 +/-6.1 0.20 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: PL0805200-1

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: Monday, June 23, 2008

Paragon Analytics

LIMS Version: 6.162A

Page 1 of 2
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAIl 714 Rev 11
Duplicate Sample Results (DER)

Paragon Analytics
0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID:

Lab ID: PL080606-4LCSD

Sample Matrix: TISSUE
Prep SOP: PAI 711 Rev 7
Date Collected: 06-Jun-08

Date Prepared: 06-Jun-08
Date Analyzed: 13-Jun-08

Prep Batch: PL0O80606-4

QCBatchlID: PL080606-4-1
Run ID: PLO80606-4A

Count Time: 1000 minutes

Final Aliquot: 0.250 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
13981-52-7 Po-210 389 +/-5.6 425 +/- 6.1 0.44 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: PL0805200-1

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: Monday, June 23, 2008

Paragon Analytics

LIMS Version: 6.162A

Page 2 of 2
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 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: PLO80606-3 Final Aliquot: 0.279 g
' Prep SOP: PAI 711 R : -3- is: -
Lab ID: 0805200-1 p ev7 QCBatchID PL080606-3-1 Pr.ep Basis: As Received
Date Collected: 20-May-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 0.027 +/- 0.034 0.019 0.25 LT
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 12.91 10.9 pCilg 84.3 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics Page 1 of 27

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-2 Sample Matrix: TISSUE Prep Batch: PLO80606-3 Final Aliquot: 0.230 g
' Prep SOP: PAI 711 R : -3- is: -
Lab ID: 0805200-2 p ev7 QCBatchID PL080606-3-1 Pr.ep Basis: As Received
Date Collected: 20-May-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 0.016 +/- 0.046 0.087 0.25 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 15.67 154 pCilg 98.2 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics Page 2 of 27

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-3 Sample Matrix: TISSUE Prep Batch: PLO80606-3 Final Aliquot: 0.316 g
' Prep SOP: PAI 711 R : -3- is: -
Lab ID: 0805200-3 p ev7 QCBatchID PL080606-3-1 Pr.ep Basis: As Received
Date Collected: 20-May-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 -0.022 +/- 0.027 0.065 0.25 Y1,U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 11.40 11.6 pCilg 102 20-110% Y1
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics Page 3 of 27

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 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: PLO80606-3 Final Aliquot: 0.250 g
' Prep SOP: PAI 711 R : -3- is: -
Lab ID: 0805200-5 p ev7 QCBatchID PL080606-3-1 Pr.ep Basis: As Received
Date Collected: 20-May-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 0.021 +/- 0.035 0.052 0.25 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 14.42 13.8 pCilg 95.5 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics Page 4 of 27

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-6 Sample Matrix: TISSUE Prep Batch: PLO80606-3 Final Aliquot: 0.187 g
' Prep SOP: PAI 711 R : -3- is: -
Lab ID: 0805200-6 p ev7 QCBatchID PL080606-3-1 Pr.ep Basis: As Received
Date Collected: 20-May-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 0.051 +/- 0.080 0.134 0.25 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 19.28 17.6 pCilg 91.2 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics Page 5 of 27

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-7 Sample Matrix: TISSUE Prep Batch: PLO80606-3 Final Aliquot: 0.268 g
' Prep SOP: PAI 711 R : -3- is: -
Lab ID: 0805200-7 p ev7 QCBatchID PL080606-3-1 Pr.ep Basis: As Received
Date Collected: 20-May-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 -0.024 +/- 0.030 0.079 0.25 Y1,U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 13.45 14.3 pCilg 106 20-110% Y1
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics Page 6 of 27

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 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: PLO80606-3 Final Aliquot: 0.154 g
' Prep SOP: PAI 711 R : -3- is: -
Lab ID: 0805200-9 p ev7 QCBatchID PL080606-3-1 Pr.ep Basis: As Received
Date Collected: 20-May-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 -0.055 +/- 0.066 0.164 0.25 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 23.41 22.3 pCilg 95.1 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics Page 7 of 27

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-10 Sample Matrix: TISSUE Prep Batch: PLO80606-3 Final Aliquot: 0.275 g
Prep SOP: PAI 711 R : -3- is: i
Lab ID: 0805200-10 p ev7 QCBatchID: PL080606-3-1 Pr.ep Basis: As Received
Date Collected: 20-May-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 0.026 +/- 0.032 0.048 0.25 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 13.12 11.7 pCilg 88.9 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics Page 8 of 27

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-11 Sample Matrix: TISSUE Prep Batch: PLO80606-3 Final Aliquot: 0.268 g
Prep SOP: PAI 711 R : -3- is: i
Lab ID: 0805200-11 p ev7 QCBatchID: PL080606-3-1 Pr.ep Basis: As Received
Date Collected: 20-May-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 0.025 +/- 0.030 0.045 0.25 Y1,U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 13.47 14.3 pCilg 106 20-110% Y1
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics Page 9 of 27

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 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: PLO80606-3 Final Aliquot: 0.272 g
P : : -3- is: i
Lab ID: 0805200-13 rep SOP: PAI 711 Rev7 QCBatchID: PL080606-3-1 Prep Basis: As Received
Date Collected: 19-May-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 0.044 +/- 0.051 0.078 0.25 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 13.26 11.4 pCilg 86.2 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-14 Sample Matrix: TISSUE Prep Batch: PLO80606-3 Final Aliquot: 0.253 g
P : : -3- is: i
N 50520014 rep SOP: PAI 711 Rev 7 QCBatchID: PL080606-3-1 Pr.ep Basis: As Received
Date Collected: 19-May-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 0 +/- 0.035 0.066 0.25 Y1,U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 14.26 14.6 pCilg 102 20-110% Y1l
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-15 Sample Matrix: TISSUE Prep Batch: PLO80606-3 Final Aliquot: 0.336 g
P : : -3- is: i
Lab ID: 0805200-15 rep SOP: PAI 711 Rev 7 QCBatchID: PL080606-3-1 Prep Basis: As Received
Date Collected: 19-May-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 0.025 +/- 0.024 0.013 0.25 YLLT
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 10.71 10.8 pCilg 101 20-110% Y1l
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 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: PLO80606-3 Final Aliquot: 0.282 g
P : : -3- is: i
Lab ID: 0805200-17 rep SOP: PAI 711 Rev7 QCBatchID: PL080606-3-1 Prep Basis: As Received
Date Collected: 19-May-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 0.029 +/- 0.054 0.094 0.25 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 12.78 10.8 pCilg 84.8 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-18 Sample Matrix: TISSUE Prep Batch: PLO80606-3 Final Aliquot: 0.286 g
P : : -3- is: i
Lab ID: 0805200-18 rep SOP: PAI 711 Rev7 QCBatchID: PL080606-3-1 Prep Basis: As Received
Date Collected: 19-May-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 -0.006 +/- 0.029 0.056 0.25 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 12.61 12.1 pCilg 95.8 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-19 Sample Matrix: TISSUE Prep Batch: PLO80606-3 Final Aliquot: 0.426 g
P : : -3- is: i
Lab ID: 0805200-19 rep SOP: PAI 711 Rev 7 QCBatchID: PLO80606-3-1 Prep Basis: As Received
Date Collected: 19-May-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 -0.005 +/- 0.038 0.077 0.25 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 8.463 6.9 pCilg 81.9 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics

LIMS Version: 6.162A

Page 15 of 27

36



Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 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: PLO80606-3 Final Aliquot: 0.275 g
P : : -3- is: i
Lab ID: 0805200-21 rep SOP: PAI 711 Rev7 QCBatchID: PL080606-3-1 Prep Basis: As Received
Date Collected: 19-May-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 0.062 +/- 0.059 0.083 0.25 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 13.10 10.7 pCilg 81.9 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-22 Sample Matrix: TISSUE Prep Batch: PLO80606-3 Final Aliquot: 0.309 g
P : : -3- is: i
Lab ID: 0805200-22 rep SOP: PAI 711 Rev7 QCBatchID: PL080606-3-1 Prep Basis: As Received
Date Collected: 19-May-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 0.019 +/- 0.032 0.047 0.25 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 11.67 9.4 pCilg 80.5 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-23 Sample Matrix: TISSUE Prep Batch: PLO80606-3 Final Aliquot: 0.443 g
P : : -3- is: i
Lab ID: 0805200-23 rep SOP: PAI 711 Rev 7 QCBatchID: PLO80606-3-1 Prep Basis: As Received
Date Collected: 19-May-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 15-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
13981-52-7 Po-210 0 +/- 0.019 0.028 0.25 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 8.138 8.0 pCilg 98.6 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 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: PLO80606-3 Final Aliquot: 0.353 g
P : : -3- is: i
Lab ID: 0805200-26 rep SOP: PAI 711 Rev7 QCBatchID: PL080606-3-1 Prep Basis: As Received
Date Collected: 07-Apr-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 15-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
13981-52-7 Po-210 0.74 +/- 0.17 0.08 0.25
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 10.21 9.9 pCilg 97.0 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-27 Sample Matrix: TISSUE Prep Batch: PLO80606-3 Final Aliquot: 0.297 g
P : : -3- is: i
Lab ID: 0805200-27 rep SOP: PAI 711 Rev7 QCBatchID: PL080606-3-1 Prep Basis: As Received
Date Collected: 07-Apr-08 Run ID: PLO80606-3A Moisture(%): NA
Date Prepared: 06-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 15-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
13981-52-7 Po-210 0.29 +/- 0.10 0.02 0.25
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 12.13 10.4 pCilg 86.0 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-28 Sample Matrix: TISSUE Prep Batch: PLO80606-4 Final Aliquot: 0.261 g
P : : -4- is: i
Lab ID: 0805200-28 rep SOP: PAI 711 Rev7 QCBatchID: PL080606-4-1 Prep Basis: As Received
Date Collected: 07-Apr-08 Run ID: PLO80606-4A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 0.094 +/- 0.072 0.087 0.25 LT
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 13.79 12.0 pCilg 87.3 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 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: PLO80606-4 Final Aliquot: 0.301 g
P : : -4- is: i
Lab ID: 0805200-30 rep SOP: PAI 711 Rev 7 QCBatchID: PL080606-4-1 Prep Basis: As Received
Date Collected: 12-Apr-08 Run ID: PLO80606-4A Moisture(%): NA
Date Prepared: 06-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
13981-52-7 Po-210 0.141 +/- 0.066 0.047 0.25 YLLT
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 11.97 12.1 pCilg 101 20-110% Y1l
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-31 Sample Matrix: TISSUE Prep Batch: PLO80606-4 Final Aliquot: 0.314 g
P : : -4- is: i
Lab ID: 0805200-31 rep SOP: PAI 711 Rev 7 QCBatchID: PLO80606-4-1 Prep Basis: As Received
Date Collected: 12-Apr-08 Run ID: PLO80606-4A Moisture(%): NA
Date Prepared: 06-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 15-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
13981-52-7 Po-210 0.166 +/- 0.081 0.070 0.25 LT
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 11.47 10.5 pCilg 911 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-32 Sample Matrix: TISSUE Prep Batch: PLO80606-4 Final Aliquot: 0.298 g
P : : -4- is: i
Lab ID: 0805200-32 rep SOP: PAI 711 Rev7 QCBatchID: PL080606-4-1 Prep Basis: As Received
Date Collected: 12-Apr-08 Run ID: PLO80606-4A Moisture(%): NA
Date Prepared: 06-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 15-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
13981-52-7 Po-210 0.027 +/- 0.033 0.018 0.25 LT
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 12.08 12.0 pCilg 99.6 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 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: PLO80606-4 Final Aliquot: 0.278 g
P : : -4- is: i
N 0G05200.32 rep SOP: PAI 711 Rev 7 QCBatchID: PL080606-4-1 Pr.ep Basis: As Received
Date Collected: 13-Apr-08 Run ID: PLO80606-4A Moisture(%): NA
Date Prepared: 06-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 15-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
13981-52-7 Po-210 0.025 +/- 0.060 0.109 0.25 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 12.98 11.5 pCilg 88.7 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-35 Sample Matrix: TISSUE Prep Batch: PLO80606-4 Final Aliquot: 0.299 g
P : : -4- is: i
Lab ID: 0805200-35 rep SOP: PAI 711 Rev7 QCBatchID: PL080606-4-1 Prep Basis: As Received
Date Collected: 13-Apr-08 Run ID: PLO80606-4A Moisture(%): NA
Date Prepared: 06-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 15-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
13981-52-7 Po-210 0.014 +/- 0.033 0.063 0.25 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 12.05 11.8 pCilg 97.7 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics

LIMS Version: 6.162A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

Paragon Analytics

0805200

CSU Dep't Ecological Radiological Health Sciences
Tissue samples

Field ID: CSUPR-36 Sample Matrix: TISSUE Prep Batch: PLO80606-4 Final Aliquot: 0.258 g
P : : -4- is: i
Lab ID: 0805200-36 rep SOP: PAI 711 Rev7 QCBatchID: PL080606-4-1 Prep Basis: As Received
Date Collected: 13-Apr-08 Run ID: PLO80606-4A Moisture(%): NA
Date Prepared: 06-Jun-08 Count Time: 1000 minutes Result Units: pCilg
Date Analyzed: 15-Jun-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
MDC
13981-52-7 Po-210 0.043 +/- 0.079 0.136 0.25 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 13.97 12.9 pCilg 92.0 20-110%
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: PL0805200-1

Date Printed: Monday, June 23, 2008 Paragon Analytics

LIMS Version: 6.162A
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Paragon Analytics

Alpha-Spectroscopy Analysis Report

Sample: 0805200-1
Spectrum #1 Analysis #1

Sample

Detector: 35

Batch Name: PL080606-3_A

Nuclide Library: Po-210

Sample Size : 0.28

Acquisition

Analysis Method: Absolute ROl Analysis, Set Name = Po-210

ROI Set: Po-210

Calibration

Acquisition Start Date: 6/13/2008 2:39:42PM
Live Time: 1,000.00 min.
Real Time: 1,000.03 min.

Dead Time: 0.00 %

Bkgd Info: Sample: BO8061035; Det: 35; Spectrum #1; Jun-10-2008 14:13

Calibration Date: 6/10/2008 12:28:16PM

Efficiency Calibration: C08061035

Efficiency: 31.63% +/- 0.16% TPU(2 sigma)

Energy Calibration: C08061035

Energy Cal:

Gain = 9.8047 keV / Ch

Offset = 3,045.81 keV
Quadratic = 0.0000 keV / Ch?

Tracer
Tracer Name: 851.3020.87 Po-209 Tracer Nuclide: Po-209
Tracer Activity: 17.63 DPM/mL x (Vol.)0.50 mL = 8.82 DPM Tracer Recovery: 84.45%
390 1
360 1
330 1 )
300 1 ,
270 1 2
2 240 ] |5
3
8 210 Po-208
180 1 I!
150 l
120 1 I
90 ; |
60 ] ,
30 I; Po-210
] u",_j
D 1 1 1 ) T i J LI T I T LI "‘l&h‘ 1 ) I 1 1 1 Ll { 1 L} I 1 ¥ 1 1 T 1 1 I LB 1 i T L T i 1
3055 3355 3655 3955 4255 4555 4855 5155 5455 5755 B0S5  B355 6655 6955 7255 7555 7855
Energy (ke')
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
Po-209 4859.7 4595.0 4967.5 66.9 99.7 2,138.00 4.00 2,134.00 1.2E+001 5.2E-001 3.1E-002 8.0E-002
Po-210 5310.7 5055.8 5546.0 227.9 100.0 4.00 0.00 4,00 2.4E-002 2.7E-002 0.0E+000 1.6E-002
Reviewed By: % <I l

Print Date: 6/16/2008 9:31:54AM

AlphaVision v5.3

Custom Report lteration: 08/08/07

Page 126 1



Paragon Analytics

Sample: 0805200-2
Spectrum #1 Analysis #1

Detector: 36
Batch Name: PL080606-3_A
Nuclide Library: Po-210

RO! Set: Po-210

Analysis Method: Absolute Interactive ROl Analysis

Calibration Date: 6/10/2008 12:28:31PM
Efficiency Calibration: C08061036
Efficiency: 28.02% +/- 0.20% TPU(2 sigma)

Bkgd Info: Sample: B08061036; Det: 36; Spectrum #1; Jun-10-2008 14:13

Tracer

Tracer Name: 851.3020.87 Po-209
Tracer Activity: 17.63 DPM/mL x (Vol.)0.50 mL

=8.82 DPM

Alpha-Spectroscopy Analysis Report

Sample

Sample Size : 0.23

Acquisition
Acquisition Start Date: 6/13/2008 2:39:43PM
Live Time: 1,000.00 min.
Real Time: 1,000.03 min.
Dead Time: 0.00 %

Calibration

Energy Calibration: C08061036

Energy Cal: Gain =9.7289 keV / Ch
Offset = 3,043.84 keV

Quadratic = 0.0000 keV / Ch?

Tracer Nuclide: Po-209
Tracer Recovery: 98.42%
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Energy (keV)

Peak ROI ROI

Nuclide Summary (ROI)

T 1 1 I 1 I I i L) 1 I i 1 I I { | 1l 1 I 1
5753 B053 B353 6653 953 7253 7553 7853

2.00Sigma Critical

Energy  Start End FWHM gR Gross Bkgd Net Activity TPU Level MDA
Nuclide  keV keV keV keV  %. Counts Counts  Counts pCilg pCi/g pCilg pCilg _

Po-210 5271.7 5038.3 5524.7

Po-209 4824.2 4581.0 4950.7 71.8 99.7  2,204.00
4 100.0 5.00

Reviewed By: % : l i

1.00 2,203.00 1.7E+001 7.3E-001 1.8E-002 5.8E-002
3.00 2.00 1.4E-002 4.0E-002 2.9E-002 7.6E-002

Print Date: 6/16/2008 9:33:01AM
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: 0805200-3
Spectrum #1 Analysis #1

Detector: 37
Batch Name: PLO80606-3_A
Nuclide Library: Po-210

Analysis Method: Absolute ROI Analysis, Set Name = Po-210

ROl Set: Po-210

Sample

Sample Size : 0.32

Acquisition
Acquisition Start Date: 6/13/2008 2:39:44PM
Live Time: 1,000.00 min.
Real Time: 1,000.03 min.
Dead Time: 0.00 %

Calibration

Bkgd info: Sample: B0O8061037; Det: 37; Spectrum #1; Jun-10-2008 14:13
Calibration Date: 6/10/2008 12:28:56PM
Efficiency Calibration: C08061037

Efficiency: 29.66% +/- 0.13% TPU(2 sigma)

Energy Calibration: C08061037

Gain = 9.7289 keV / Ch
Offset = 3,034.11 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer

Tracer Name: 851.3020.87 Po-209

Tracer Activity: 17.63 DPM/mL x (Vo1.)0.50 mL = 8.82 DPM

Tracer Nuclide: Po-209
Tracer Recovery; 101.85%
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Energy (ke¥)
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7543

I 1
7843

Peak
Energy
keV

ROI
Start

Nuclide keV

ROI
End
keV

FWHM BR.

keV

Nuclide Summary (ROI)

2.00Sigma
TPU

pCilg

Net
Counts

Gross
Counts

Bkgd
Counts

Activity

%. pCilg

Critical
Level

pCilg

MDA
pCilg

Po-209
Po-210

4843.7
5291.2

4581.0
5038.3

Reviewed By:

upb

4950.7
5524.7

85.4

.0 100.0

af

99.7 2,418.00

0.00

1.3E+001
-1.9E-002

5.2E-001
2.1E-002

5.00
4.00

12,413.00
-4.00
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: 0805200-5 Sample Size : 0.25
Spectrum #1 Analysis #1

Acquisition
Detector: 39 Acquisition Start Date: 6/13/2008 2:39:45PM
Batch Name: PLO80606-3_A Live Time: 1,000.00 min.
Nuclide Library: Po-210 Real Time: 1,000.03 min.
Analysis Method: Absolute RO] Analysis, Set Name = Po-210 Dead Time: 0.00 %
ROI Set: Po-210

Calibration

Bkgd Info: Sample: B08061039; Det: 39; Spectrum #1; Jun-10-2008 14:13

Calibration Date: 6/10/2008 12:29:15PM

Efficiency Calibration: C08061039

Efficiency: 30.05% +/- 0.18% TPU(2 sigma)

Energy Calibration: C08061039

Energy Cal: Gain = 9.8224 keV / Ch
' Offset = 3,019.57 keV

Quadratic = 0.0000 keV / Ch?

Tracer

Tracer Name: 851.3020.87 Po-209
Tracer Activity: 17.63 DPM/mL x (Vol.)0.50 mL = 8.82 DPM Tracer Recovery: 95.68%

Tracer Nuclide: Po-209

courts
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w
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[ I |
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L |

T

4
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| S S S S e W B S
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5129 5429 5729
Energy (keV)

‘l 1 L) 1 1 ) 1 ] I Ll i 1 1 1 1 1 I I I 1 1 1 1 T 1 T
4829 6029 6329 6629 6929 7225 7529 7829

Peak ROI
Energy  Start
Nuclide keV keV

ROI
End
keV

Nuclide Summary (ROI)

2.00Sigma  Critical
FWHM BR. Gross Bkgd Net Activity TPU Level MDA

keV %. Counts Counts Counts  pCilg pCilg pCilg pCilg

Po-209 4856.4 4591.2
Po-210 5308.2 5052.8

Reviewed By: %

4964.4
5543.9

49.9 99.7  2,297.00 0.00 2,297.00 1.5E+001 6.4E-001 0.0E+000 1.9E-002
57.7 100.0 4.00 1.00 3.00 1.9E-002 2.8E-002 1.5E-002 4.6E-002
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: 0805200-6
Spectrum #1 Analysis #1

Detector: 40
Batch Name: PL0O80606-3_A
Nuclide Library: Po-210

Analysis Method: Absolute ROl Analysis, Set Name = Po-210

ROl Set: Po-210

Sample

Sample Size : 0.19

Acquisition

Acquisition Start Date: 6/13/2008 2:39:46PM
Live Time: 1,000.00 min.
Real Time: 1,000.03 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B08061040; Det: 40; Spectrum #1; Jun-10-2008 14:13

Calibration Date: 6/10/2008 12:29:31PM
Efficiency Calibration: C08061040
Efficiency: 29.19% +/- 0.12% TPU(2 sigma)

Energy Calibration: C08061040

Energy Cal:

Gain = 9.9003 keV / Ch
Offset = 3,021.28 keV

Quadratic = 0.0000 keV / Ch?

Tracer
Tracer Name: 851.3020.87 Po-209 Tracer Nuclide: Po-209
Tracer Activity: 17.63 DPM/mL x (Vol.)0.50 mL = 8.82 DPM Tracer Recovery: 91.34%
340
320 4
290
270
250 - ‘
230 |
2 200 Po-209
E ] ,
S 180 4 !
160 - [
130 J
110 1 :
a0 - ]
|
40 1 / Po-210
20 - e k
D ] 1 1 1 1 1 1 1 1 1 1 1 i ‘I‘ I— :’ ‘T"“ 1 1 1 ‘I I ] ‘l I ] I I 1 I 1§ ] 1 1 I i i ) 1 i i 1 1 ) I L] T 1 1 1
3031 3331 3631 3931 4231 4531 4831 5131 5431 5731 B0 6331 6631 6931 7231 7531 783
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
Po-209 4852.8 4585.5 4961.7 80.6 99.7 2,132.00 2.00 2,130.00 1.9E+001 8.5E-001 3.3E-002 9.3E-002
Po-210 5308.2 5050.8 5545.9 .0 100.0 10.00 5.00 5.00 4.5E-002 7.0E-002 4.7E-002 1.2E-001
Reviewed By: % \_FP
Print Date: 6/16/2008  9:33:25AM Custom;::::r\t/ll:?a:i:::'i)slowo7 Page 160 1



Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: 0805200-7
Spectrum #1 Analysis #1

Detector: 42
Batch Name: PLO80606-3_A
Nuclide Library: Po-210

Analysis Method: Absolute ROl Analysis, Set Name = Po-210

ROl Set: Po-210

Bkgd Info: Sample: B08061042; Det: 42; Spectrum #1; Jun-10-2008 14:13

Calibration Date: 6/10/2008 12:29:49PM
Efficiency Calibration: C08061042
Efficiency: 31.36% +/- 0.15% TPU(2 sigma)

Sample

Acquisition

Calibration

Sample Size : 0.27

Acquisition Start Date: 6/13/2008 2:39:46PM
Live Time: 1,000.00 min.

Real Time: 1,000.02 min.

Dead Time: 0.00 %

Energy Calibration: C08061042

Gain =9.8810 keV / Ch
Offset = 3,018.33 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer
Tracer Name: 851.3020.87 Po-209 Tracer Nuclide: Po-209
Tracer Activity: 17.63 DPM/mL x (V0!.)0.50 mL = 8.82 DPM Tracer Recovery: 106.22%
520
480 3
440 J
400 3 ;
360 3
£ 3207 |
3 4 .
S 280 ] Po-208
240 '
200 7 |
160 3 ;
120 ] }
80 3 }I
40 1 J' Po-210
E /‘\‘.II l
D T 1 T T 1 U 1 I I 1 1 ] ¥ 1 T T 1 I T i T 1 T T Ll T Ll f 1 1 1 1 U T 1 1 1 1 1 I ] | ] i 1 ] L{ ] 1
3028 3328 3628 3928 4228 4528 4828 5128 5428 5728 6028 6325 6628 6928 7228 7528 7828
Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROl 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
Po-209 4856.2 4589.4 4964.9 67.4 99.7 2,671.00 10.00 2,661.00 1.6E+001 6.1E-001 4,1E-002 9.6E-002
Po-210 5310.7 5053.8 5547.9 58.9 100.0 1.00 5.00 -4.00 -2.0E-002 2.5E-002 26E-002 6.6E-002
Reviewed By: % d l

Print Date: 6/16/2008 9:33:33AM
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Paragon Analytics

Alpha-Spectroscopy Analysis Report

Sample

Sample: 0805200-9 Sample Size : 0.15
Spectrum #1 Analysis #1

Acquisition
Detector: 43 Acquisition Start Date: 6/13/2008 2:39:47PM
Batch Name: PL080606-3_A Live Time: 1,000.00 min.
Nuclide Library: Po-210 Real Time: 1,000.02 min.
Analysis Method: Absolute RO! Analysis, Set Name = Po-210 Dead Time: 0.00 %
ROl Set: Po-210

Calibration

Calibration Date: 6/10/2008 12:30:03PM
Efficiency Calibration: C08061043
Efficiency: 31.88% +/- 0.17% TPU(2 sigma)

Bkgd Info: Sample: B080681043; Det: 43; Spectrum #1; Jun-10-2008 14:13

Energy Calibration: C08061043

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

Quadratic = 0.0000 keV / Ch?

Tracer

Tracer Name: 851.3020.87 Po-209
Tracer Activity: 17.63 DPM/mL x (Vol.)0.50 mL

Tracer Nuclide: Po-209

= 8.82 DPM Tracer Recovery: 95.25%
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Energy (keV)

Peak ROI ROI

Nuclide Summary (ROI)

2.00Sigma Critical

‘ Energy  Start End FWHM BR. Gross Bkgd Net Activity TPU Level MDA
i Nuclide keV keV keV keV__ %. Counts Counts  Counts pCilg pCilg pCilg pCilg

Po-209 4849.9 4585.2 4957.7 65.6 99.7 2,427.00 1.00 2,426.00 2.5E+001 1.0E+000 2.5E-002 7.8E-002

Po-210 5300.9 5046.0 5536.2

.0 100.0 2.00 7.00 -5.00 -4.8E-002 5.8E-002 5.9E-002 1.4E-001

Reviewed By: Qﬂo a l

Print Date: 6/16/2008 9:33:40AM

AlphaVision v5.3 62
Custom Report Iteration: 08/09/07 Page 1 1



Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: 0805200-10
Spectrum #1 Analysis #1

Detector: 45

Batch Name: PLO80606-3_A

Nuclide Library: Po-210

Analysis Method: Absolute ROl Analysis, Set Name = Po-210

ROI Set: Po-210

Bkgd Info: Sample: B08061045; Det: 45; Spectrum #1; Jun-10-2008 14:13

Calibration Date: 6/10/2008 12:30:25PM

Efficiency Calibration: C08061045
Efficiency: 31.68% +/- 0.13% TPU(2 sigma)

Tracer

Tracer Name: 851.3020.87 Po-209

Tracer Activity: 17.63 DPM/mL x (Vol.)0.50 mL = 8.82 DPM

Sample

Sample Size : 0.28

Acquisition
Acquisition Start Date: 6/13/2008 2:39:48PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

Calibration

Energy Calibration: C08061045

Energy Cal:

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

Quadratic = 0.0000 keV / Ch?

Tracer Nuclide: Po-209

Tracer Recovery: 89.08%
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Reviewed By:

4575.4
5036.2

4847.9
5526.4

65.7 99.7
274.3 100.0

JP

2,255.00
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1.00
1.00

2,254.00
4.00

1.3E+001
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: 0805200-11
Spectrum #1 Analysis #1

Detector: 46
Batch Name: PLO80606-3_A
Nuclide Library: Po-210

Analysis Method: Absolute ROI Analysis, Set Name = Po-210

ROI Set: Po-210

Bkgd Info: Sample: B08061046; Det: 46; Spectrum #1; Jun-10-2008 14:13

Calibration Date: 6/10/2008 12:30:51PM
Efficiency Calibration: C08061046
Efficiency: 30.95% +/- 0.15% TPU(2 sigma)

Tracer

Tracer Name: 851.3020.87 Po-209

Tracer Activity: 17.63 DPM/mL x (Vol.)0.50 mL = 8.82 DPM

Sample

Sample Size : 0.27

Acquisition
Acquisition Start Date: 6/13/2008 2:39:49PM
Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0.00 %

Calibration

Energy Calibration: C08061046

Energy Cal: Gain = 9.8810 keV / Ch
Offset = 3,028.21 keV

Quadratic = 0.0000 keV / Ch?

Tracer Nuclide: Po-209
Tracer Recovery: 106.62%
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Peak ROI ROI
Energy  Start End
Nuclide keV keV keV

Nuclide Summary (ROI)

S e 5SS s m S S S et St et St B Mt et
5738 6038 ©B338 6638 6938 7236 7538 7836

2.00Sigma Critical

FWHM pBR. Gross Bkgd Net Activity TPU Level MDA
keV  %. Counts Counts Counts pCilg pCilg pCilg pCilg

Po-209 4876.0 4609.2 4984.6
Po-210 5330.5 5073.6 5567.6
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72.9 99.7 2,638.00
63.8 100.0 5.00

JP

2.00 2,636.00 1.6E+001 6.2E-001 1.8E-002 5.2E-002
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: 0805200-13 Sample Size : 0.27
Spectrum #1 Analysis #1

Acquisition .
Detector: 47 Acquisition Start Date: 6/13/2008 2:39:49PM
Batch Name: PLO80606-3_A Live Time: 1,000.00 min.
Nuclide Library: Po-210 Real Time: 1,000.02 min.
Analysis Method: Absolute ROl Analysis, Set Name = Po-210 Dead Time: 0.00 %
ROI Set: Po-210

Calibration

Bkgd Info: Sample: B08061047; Det: 47; Spectrum #1; Jun-10-2008 14:13
Calibration Date: 6/10/2008 12:31:13PM

Efficiency Calibration: C08061047

Efficiency: 30.08% +/- 0.18% TPU(2 sigma)

Energy Calibration: C08061047

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

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer
Tracer Name: 851.3020.87 Po-209 Tracer Nuclide: Po-209
Tracer Activity: 17.63 DPM/mL x (Vol.)0.50 mL = 8.82 DPM Tracer Recovery: 86.36%
520?
480
440 3
400 3
360 3
£ 3207
> -
(=] -
o 280 ]
240 7 ]
. Po-209
200 + :
160 3 r
120 3 ‘
80 ] J
40 }J Po-210
D’llllllllllllllf‘l’”{“llllllllllllllllllllllllll]lll
3045 3345 3645 3945 4245 4545 4845 5145 5445 5745 B045 6345 BB45 6945 7245 7545 7845
’ Energy (ke')
Nuclide Summary (RO}
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
Po-209 4859.7 4585.0 4967.5 64.9 89.7 2,078.00 3.00 2,075.00 1.3E+001 5.6E-001 2.9E-002 7.6E-002
Po-210 5310.7 5055.8 5546.0 63.5 100.0 9.00 3.00 6.00 3.9E-002 4.5E-002 2.6E-002 6.9E-002
Reviewed By: % J—,D
. . mA. AlphaVision v5.3
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: 0805200-14 Sample Size : 0.25
Spectrum #1 Analysis #1

Acquisition
Detector: 1 Acquisition Start Date: 6/14/2008 11:47:21AM
Batch Name: PAS080606-3_B ) Live Time: 1,000.00 min.
Nuclide Library: Po-210 Real Time: 1,000.05 min.
Analysis Method: Absolute ROl Analysis, Set Name = Po-210 Dead Time: 0.00 %
ROI Set: Po-210

Calibration

Bkgd Info: Sample: B08060901; Det: 1; Spectrum #1; Jun-09-2008 12:16
Calibration Date: 6/9/2008 8:47:12AM Energy Calibration: C08060901

Efficiency Calibration: C08060901 Energy Cal: Gain =9.9003 keV / Ch
Offset = 3,001.48 keV

Efficiency: 28.78% +/- 0.20% TPU(2 sigma) Quadratic = 0.0000 keV / Ch?
vadratic = 0. e

Tracer

%82 DPM Tracer Nuclide: Po-209
12-63-BPM 3’9 QllQIUS’ Tracer Recovery: 5224 2\ '090/.

Tracer Name: 851.3020.87 Po-209 .50
Tracer Activity: 17.63 DPM/mL x (Vol. }4-88-mL

non
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5111 541 5711 6011 6311 6611 6911

Energy (ke¥)
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

Po-209  4842.9 45756  4951.8 785 997 2,356.00 1.00  2,355.00 sJk’LeE+oo1 ﬁ-eJE-omTs.m-oozﬁf;.se-ooz
1.

1 1 !
4511 4811

Po-210 5288.4 5040.9 5536.0 71.4 100.0 2.00 2.00 0.00 0.0E+000 4.8E-002 4.0E-002 1E-001
e Fshomald ales.
TP leliglos
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Print Date: 6/16/2008  9:46:36AM Custom Report lteration: 08/09/07 Page 166 1




Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: 0805200-15
Spectrum #1 Analysis #1

Sample Size : 0.34

Acquisition
Detector: 2

Batch Name: PAS080606-3_B

Nuclide Library: Po-210

Analysis Method: Absolute ROI Analysis, Set Name = Po-210

ROI Set: Po-210

Calibration

Acquisition Start Date: 6/14/2008 11:47:12AM
Live Time: 1,000.00 min.

Real Time: 1,000.05 min.

Dead Time: 0.00 %

Bkgd Info: Sample: B0O8060902; Det: 2; Spectrum #1; Jun-09-2008 12:16
Calibration Date: 6/9/2008 8:47:31AM

Efficiency Calibration: C08060902

Efficiency: 31.03% +/- 0.15% TPU(2 sigma)

Energy Calibration: C08060902 .

Gain = 10.0776 keV / Ch
Offset = 2,977.80 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer
Tracer Name: 851.3020.87 Po-209  (3.50 mL‘ 8 32 DPM Tracer Nuclide: Po-209 JOI
Tracer Activity: 17.63 DPM/mL x (Vol.)1: J_P (’ / Trager Recovery: 56-68% 7/
I9ls¢
390
360 1
330 | |
300 - I
270 7 Po-200
" ]
£ 240 1 |
> - :
2 . :
° 210 A
180 4 l
150 |
120 1
90 1 |
60 !
30 ] ",l Po-210
i 5
D LB L L 1 1 LN T f"[ I l1 LUNE B N B | LI I L LIS LR | 1 LI} 1 i L M M | -l.\ T
2987 3287 3587 388? 4187 4487 4787 5087 5387 5667 598? 6287 6587 6887 T 8? 7487 7787 8087
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 pCi/ pCilg
Po-209 4852.2 4580.1 4063.1 80.5 99.7 2,515.00 4.00 2,511.00 )i1.2E+001 14.85001 44E-002 .1E-001
Po-210 5305.7 5053.8 55857.7 4 100.0 5.00 0.00 5.00 4.3E-002 4.2E-002 0.0E+000 J2.3E-002
s Estmald Volves
Reviewed By: % JP JF @/quﬂ/

AlphaVisi 5.3
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: 0805200-17 Sample Size : 0.28
Spectrum #1 Analysis #1

Acquisition
Detector: 4 Acquisition Start Date: 6/14/2008 11:47:13AM
Batch Name: PAS080606-3_B Live Time: 1,000.00 min.
Nuclide Library: Po-210 Real Time: 1,000.05 min.
Analysis Method: Absolute Interactive ROl Analysis Dead Time: 0.00 %
ROI Set: Po-210

Calibration

Bkgd Info: Sample: BO8060904; Det: 4; Spectrum #1; Jun-09-2008 12:16
Calibration Date: 6/9/2008 8:47:46AM

Efficiency Calibration: C08060904

Efficiency: 30.07% +/- 0.21% TPU(2 sigma)

Tracer

Tracer Name: 851.3020.87 Po-209  .S0ml = B.8Z DM

Tracer Activity: 17.63 DPM/mL x (Vol.) &-08-=—=4763-BPM

Energy Calibration: C08060904

Gain = 9.9784 keV / Ch
Offset = 3,003.23 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer Nuclide: Po-209

Tracey Recovery: 42-48%
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample
Sample: 0805200-18 Sample Size : 0.29
Spectrum #1 Analysis #1
: Acquisition

Detector: 5 Acquisition Start Date: 6/14/2008 11:47:14AM
Batch Name: PAS080606-3_B Live Time: 1,000.00 min.
Nuclide Library: Po-210 Real Time: 1,000.05 min.
Analysis Method: Absolute ROl Analysis, Set Name = Po-210 Dead Time: 0.00 %
ROI Set: Po-210

Calibration

Bkgd Info: Sample: BO8060905; Det: 5; Spectrum #1; Jun-09-2008 12:16
Calibration Date: 6/9/2008 8:48:04AM

Efficiency Calibration: C08060905

Efficiency: 31.19% +/- 0.13% TPU(2 sigma)

Energy Calibration: C08060905

Gain = 9.9003 keV / Ch
Offset = 3,001.48 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer

Tracer Nuclide: Po-209

Tracer Name: 851.3020.87 Po-209  (5.50ml= §.8Z DM b o/
eBETTE=17-63-BPM , R 4801% A A
0 //? /acer ecovery:

Tracer Activity: 17.63 DPM/mL x (Vol.)
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: 0805200-19
Spectrum #1 Analysis #1

Sample

Detector: 6

Batch Name: PAS080606-3_B

Nuclide Library: Po-210

Sample Size : 0.43

Acquisition

Analysis Method: Absolute RO! Analysis, Set Name = Po-210

ROl Set: Po-210

Calibration

Acquisition Start Date: 6/14/2008 11:47:15AM

Live Time: 1,000.00 min.
Real Time: 1,000.05 min.
Dead Time: 0.00 %

Bkgd Info: Sample: B08060906; Det: 6; Spectrum #1; Jun-09-2008 12:16

Calibration Date: 6/9/2008

8:48:25AM

Efficiency Calibration: CO8060906
Efficiency: 30.30% +/- 0.15% TPU(2 sigma)

Energy Calibration: C08060906

Energy Cal:

Gain = 10.0776 keV / Ch
Offset = 2,967.72 keV

Quadratic = 0.0000 keV / Ch?

Tracer
Tracer Name: 851.3020.87 Po-209 O SOML“ 8 8Z DPM Tracer Nuclide: Po-209
Tracer Activity: 17.63 DPM/mL x (Vol.)4-86-mt="T763 DPM ]’racer Recovery: 4+682% 7~ 32 4
Jp Gl
390 1
360 1
330 1 A
300
270 1 ‘
@ 240 1
>3 .
8 210 1 !
180 1 ]
150 1 Po-200
120 ] L
90 |
60 1 ]
30 ] ) Po-210
- - ’Ml )
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Energy (keV)
Nuclide Summary (ROI)
Peak ROl ROI 2.00Sigma Critical
Energy Start End FWHM R, Gross Bkgd Net Activity Level MDA
Nuclide keV keV keV keV__ %. Counts Counts  Counts pCilg pCilg pCilg
Po-209 4852.2 4580.1 4963.1 61.2 99.7 1,992.00 6.00 1,986.00 T7.6E+000 54E-00 .3E-001
Po-210 5305.7 5053.8 5557.7 233.5 100.0 7.00 8.00 -1.00 -8.5E—003 5.6E-002 1 .3E-001
# Eshmald \A]vm I 6/l
’ (4]
Reviewed By: % \_YP 19 f‘
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample
Sample: 0805200-21

Spectrum #1 Analysis #1

Sample Size : 0.28

Acquisition
Detector;: 7

Batch Name: PAS080606-3_B

Nuclide Library: Po-210

Analysis Method: Absolute ROI Analysis, Set Name = Po-210

ROI Set: Po-210

Calibration

Acquisition Start Date: 6/14/2008 11:47:15AM
Live Time: 1,000.00 min.

Real Time: 1,000.05 min.

Dead Time: 0.00 %

Bkgd Info: Sample: B08060907; Det: 7; Spectrum #1; Jun-09-2008 12:16
Calibration Date: 6/9/2008 8:48:45AM

Efficiency Calibration: C08060907

Efficiency: 29.44% +/- 0.18% TPU(2 sigma)

Tracer

Energy Calibration: C08060907

Gain = 10.1357 keV / Ch
Offset = 2,956.67 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer Name: 851.3020.87 Po-209 O.BOmL - 8'82 DPM

Tracer Activity: 17.63 DPM/mL x (Vol.)188~t=="t763 DPM

TP )itk

Tracer Nuclide: Po-209
)UTracer Recovery: #4+03%
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: 0805200-22
Spectrum #1 Analysis #1

Detector: 8
Batch Name: PAS080606-3_B
Nuclide Library: Po-210

Analysis Method: Absolute ROl Analysis, Set Name = Po-210

ROl Set: Po-210

Sample

Sample Size : 0.31

Acquisition
Acquisition Start Date: 6/14/2008 11:47:16AM
Live Time: 1,000.00 min.
Real Time: 1,000.05 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B0O8060908; Det: 8; Spectrum #1; Jun-09-2008 12:16

Calibration Date: 6/9/2008 8:49:07AM
Efficiency Calibration: C08060908
Efficiency: 32.03% +/- 0.13% TPU(2 sigma)

Energy Calibration; C08060908

Gain = 9.9003 keV / Ch
Offset = 3,011.38 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer

Tracer Name: 851.3020.87 Po-209 6.50mL= 8 KZ DPM
+Q0ml=47.83D

Tracer Nuclide: Po-209

Tracer Activity: 17.63 DPM/mL x (Vol. L Tracer Recovery: 48-34% A b/
" er JP eliqie i 80.5%
420 1
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360 1
330 4
300 A
o 270 7
=
3 240 -
(5]
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180 +
150 + |
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%0 ?
60 1 ||
20 ] | Po-210
4 il
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3021 3321 3621 3921 4221 4521 4821 5121 5421 5721 BO21 6321 6621 E821 7221 7521 782
Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROl 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
Po-209 48726 46053 49815 892 997 2,066.00 200  2,064.00 10E+OO1 )f4,eE-oo1 T4_1E-ooz 1. 2E-001
Po-210 5318.1 5070.6 5565.7 57.6 100.0 4.00 1.00 3.00 34E 002 5.1E-002 2.6E-002 ¢-8.3E-002
w Bl 4
uiros ESfimald Vo ves.
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Paragon Analytics

Alpha-Spectroscopy Analysis Report

Sample: 0805200-23
Spectrum #1 Analysis #1

Sample

Sample Size : 0.44

Detector: 33

Batch Name: PLO80606-3_C

Nuclide Library: Po-210

Analysis Method: Absolute ROl Analysis, Set Name = Po-210

RO Set: Po-210

Acquisition

Acquisition Start Date: 6/15/2008 10:54.45AM
Live Time: 1,000.00 min.
Real Time: 1,000.03 min.

Calibration

Dead Time: 0.00 %

Bkgd Info: Sample: BO8061033; Det: 33; Spectrum #1; Jun-10-2008 14:13
Calibration Date: 6/10/2008 12:27:33PM

Energy Calibration: C08061033

Efficiency Calibration: C08061033 Energy Cal: Gain = 9.7289 keV / Ch
Efficiency: 30.82% +/- 0.20% TPU(2 sigma) Offset = 3,053.57 keV
Quadratic = 0.0000 keV / Ch?
Tracer
Tracer Name: 851.3020.87 Po-209  9.50mL> §.8Z DPM Tracer Nuclide: Po-209
Tracer Activity: 17.63 DPM/mL x (Vol.) LO0-mb—=763TPM J‘P ¢ l qla",l'racer Recovery: 49-368% -~ %7 (ao[
390 1
360 - 1
330
300 1 ‘
270 1 |
0 ]
£ 240 |
3 1 ‘
© 20 .
. Po-200
180 ] ;
150 1 |I‘
120 1 |’
30 ] Il.
60 !
30 ] 'I Po-210
0 ] o
I 1 1 I i 1 1 1 1 1 1 T 1 1 1 ] i I L] 1 1 1 1 1 1 1 i | i | 1 ] 1 I 1 1 I I 1 1 I 1 ] T 1 1
3063 3363 3663 3963 4263 4563 4863 5163 5463 5763 GB0B3 6363 BBB3  B963 7283 75683 7863
Energy (ke¥)
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
Po-209 4863.1 48600.5 4970.2 771 99.7 2,434.00 3.00 2,431.00 Ta,gaooo T 3.6E-001 3.0E-0027¥7.9E-002
Po-210 53107  5057.7 5544.2 235  100.0 1.00 1.00 0.00 0.0E+000 1,95-002 1.6E-002 y} 4.9E-002
ScFshmalid Valves
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: 0805200-26
Spectrum #1 Analysis #1

Sample Size : 0.35

Acquisition
Detector: 34

Batch Name: PL080606-3_C

Nuclide Library: Po-210

Analysis Method: Absolute ROI Analysis, Set Name = Po-210

ROI Set: Po-210

Calibration

Acquisition Start Date: 6/15/2008 10:54:42AM

Live Time: 1,000.00 min.

Real Time: 1,000.03 min.

Dead Time: 0.00 %

Bkgd Info: Sample: BO8061034; Det: 34; Spectrum #1; Jun-10-2008 14:13
Calibration Date: 6/10/2008 12:27:52PM

Efficiency Calibration: C08061034

Efficiency: 30.62% +/- 0.15% TPU(2 sigma)

Energy Calibration: C08061034

Energy Cal:

Gain = 9.9003 keV / Ch

Offset = 3,001.48 keV
Quadratic = 0.0000 keV / Ch?

Tracer
Tracer Name: 851.3020.87 Po-209 ) 50mL= 3. ) A 'DPM Tracer Nuclide: Po-209
Tracer Activity: 17.63 DPM/mL x (Vol.) +86-mib-=dZ A3.DRM ’ Tracer Recovery: 48-64% A« q 7 0{
10 6 lighs
520 7
480 A
440 7
400 ] |
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2 . |
O 280 ]
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200 | ’
. -209
160 1 Po |
120 3 ]!'
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] 1 Po-210
40 4 ]
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0 . O
1 1 1 1 Lf 1 1 ] 1 1 T 1 1 1 I U 1 T 1 1 1 T 1 i 1 1 Al 1 T 1 1 1 1 1 I T T Ll T 1 1 T 1 1 1
3011 3311 3611 3911 4211 4511 4811 5111 5411 571 6011 €311 6611 7211 7511 7811
Energy (keV)
Nuclide Summary (ROIl)
Peak ROl 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 pCil pCilg
Po-209 4852.8 4585.5 4961.7 61.9 99.7 2,382.00 4.00 2,378.00 ?’ 1.1E+001 T 4.5E-001 4 4E-00 .1E-001
Po-210 5308.2 5050.8 5545.9 65.3 100.0 126.00 5.00 121.00 1.0E+000 2.3E-001 4 S5E-002 4 1.1E-001
5 Eshmald Va hes.
Reviewed By: ﬂﬂ? : ” b ,q/og
. . g, AlphaVision v5.3
Print Date: 6/16/2008  9:34:22AM Custom Report lteration: 08/09/07 Page 1%4 1



Paragon Analytics

Alpha-Spectroscopy Analysis Report

Sample: 0805200-27
Spectrum #1 Analysis #1

Detector: 35

Batch Name: PL080606-3_C

Nuclide Library: Po-210

Analysis Method: Absolute Interactive ROl Analysis
ROI Set: Po-210

Sample

Sample Size : 0.30

Acquisition
Acquisition Start Date: 6/15/2008 10:54:43AM
Live Time: 1,000.00 min.
Real Time: 1,000.03 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: BO8061035; Det: 35; Spectrum #1; Jun-10-2008 14:13

Calibration Date: 6/10/2008 12:28:16PM
Efficiency Calibration: C08061035
Efficiency: 31.63% +/- 0.16% TPU(2 sigma)

Energy Calibration: C08061035

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

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer
Tracer Name: 851.3020.87 Po-209 050,7,]_ ‘6 82 DP/W Tracer Nuclide: Po-209
Tracer Activity: 17.63 DPM/mL x (Vol.) No8-t=-3763-BFM )o Tracer Recovery: 43-86% /V 8(0 0/6
3P L1948
520 ]
480 -
440 3
400 3
360 7
£ 320
3 ]
O 280 4
240 3
200 |
160 1 Po-208
120 .'
80 3 ll
40 E ‘ ”| Po-210
0] N N
i I 1 U ) 1 1 1 1 1 1 1 1 1 1 T T 1 1 1 1 ] ' 1 I 1 i 1 1 1 1 1 I I I I I 1 1 i | I 1 L U 1
3055 3355 3655 3955 4255 4555 4855 5155 5455 5755 6055 6355 6655 6955 7255 7555 7855
Energy (keVv)
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
Po-209 4840.1 4585.2 4957.7 67.6 99.7 2,180.00 4.00 2,176.00 7‘1.2E+OO1 5 0E-001 TS .7E-0027%1.5E-001
Po-210 5291.1 5046.0 5536.2 721 100.0 37.00 0.00 37.00 4.1E-001 1.4E-001 0.0E+000 ¢3.0E-002
*ES’J‘! ma—Lt/ \NV’J.
Reviewed By: % J I J-P (0/' qk‘f‘

Print Date: 6/16/2008 9:38:42AM
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: 0805200-28 Sample Size : 0.26
Spectrum #1 Analysis #1

: Acquisition
Detector: 7 Acquisition Start Date: 6/13/2008 1:43:26PM
Batch Name: PL080606-4_A Live Time: 1,000.00 min.
Nuclide Library: Po-210 Real Time: 1,000.08 min.
Analysis Method: Absolute ROl Analysis, Set Name = Po-210 Dead Time: 0.01 %
ROI Set; Po-210

Calibration

Bkgd Info: Sample: B08060907; Det: 7; Spectrum #1; Jun-09-2008 12:16
Calibration Date: 6/9/2008 8:48:45AM Energy Calibration: C08060907
Efficiency Calibration: C08060907 Energy Cal: Gain = 10.1357 keV / Ch

= 2,956.
Efficiency: 29.44% +/- 0.18% TPU(2 sigma) gﬁs:t ] ’95060650'36‘:/\/ -
uaaratic = 0. e

Tracer
Tracer Name: 851.3020.87 Po-209 Tracer Nuclide: Po-209

Tracer Activity: 17.63 DPM/mL x (Vol.)0.50 mL = 8.82 DPM Tracer Recovery: 87.50%

60
260
240 J‘
220 |
200
180
160 -
140 - I,
120 -
100 1
80 -
5O - l ’
40 | -
o0 ] } | Po-210

. ~a
D ll o

counts

2966 I32;38l I35;3!3l '38ISB| l41;36| lt‘.t‘.ISGI I4?.86I SOSSI I53'88l SSESSI 5966
Energy (keW)

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 pCi/g pCilg

Po-209  4862.2  4588.5  4973.7 46.4  99.7 2,062.00 400 205800  1.3E+001  B.0E-001  3.5E-002 8.9E-002
Po-210 53183 50649  5571.7 759 1000 12.00 - 200 10.00  67E-002  51E-002  22E-002 6.2E-002

Reviewed By: % . I l

Print Date: 6/16/2008 9:33:05AM

T | B S R Mt R BASE I B S S BN S B E E
§266 6566 6866 7166 7466 7766 8066

AlphaVision v5.3
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: 0805200-30
Spectrum #1 Analysis #1

Detector: 8

Batch Name: PL.LO80606-4_A

Nuclide Library: Po-210

Analysis Method: Absolute ROl Analysis, Set Name = Po-210

ROl Set: Po-210

Bkgd info: Sample: B08060908; Det: 8; Spectrum #1; Jun-09-2008 12:16
Calibration Date: 6/9/2008 8:49:07AM

Efficiency Calibration: C08060908

Efficiency: 32.03% +/- 0.13% TPU(2 sigma)

Sample

Acquisition

Calibration

Sample Size : 0.30

Acquisition Start Date: 6/13/2008 1:43:27PM

Live Time: 1,000.00 min.
Real Time: 1,000.08 min.
Dead Time: 0.01 %

Energy Calibration: C08060908

Energy Cal:

Gain = 9.9003 keV / Ch

Offset = 3,011.38 keV
Quadratic = 0.0000 keV / Ch?

Tracer .
Tracer Name: 851.3020.87 Po-209 Tracer Nuclide: Po-209
Tracer Activity: 17.63 DPM/mL x (Vol.)0.50 mL = 8.82 DPM Tracer Recovery: 101.24%
420 4
390
360 4
330 h
300 ||
] I
270 :
“ . 3
E 2401 P5-200
8 ] v
210 4 l
160 ’,
150 1 l‘
] ¢
120 4 |
90 7 |
80 J
30 1 } Po-210
- )
N " L.~ il
D L i T 1 1 L 1 1 L} I T I ¥ 1 1 1 LR ] i LI 1 L T I ¥ 1 1 T 1 t 1 i 1 LI 1 L 1 L | 1 L 1
3021 3321 3621 3921 4221 4521 4821 5121 5421 5721 6021 B321 6621 6921 Y221 7521 782
Energy (keV) :
Nuclide Summary (ROI)
Peak ROI ROl 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
Po-209 4852.8 4585.5 4961.7 - 80.6 99.7  2,592.00 2.00 2,590.00 1.3E+001 5.3E-001 1.7E-002 4.7E-002
Po-210 5298.3 5050.8 5545.9 84.3 100.0 23.00 1.00 22.00 1.0E-001 4.7E-002 1.1E-002 3.4E-002
Reviewed By: [\/b d l

Print Date: 6/16/2008 9:33:11AM
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: 0805200-31 Sample Size : 0.31
Spectrum #1 Analysis #1

Acquisition
Detector: 1 Acquisition Start Date: 6/15/2008 10:58:18AM
Batch Name: PL080606-4_A Live Time: 1,000.00 min.
Nuclide Library: Po-210 Real Time: 1,000.03 min.
Analysis Method: Absolute ROI Analysis, Set Name = Po-210 Dead Time: 0.00 %
ROI Set: Po-210

Calibration

Bkgd Info: Sample: B08060901; Det: 1; Spectrum #1; Jun-09-2008 12:16
Calibration Date: 6/9/2008 8:47:12AM Energy Calibration: C08060901
Efficiency Calibration: C08060901 Energy Cal: Gain =9.9003 keV/ Ch

Efficiency: 28.78% +/- 0.20% TPU(2 sigma) gﬁs:t =t,3’0001 64080;'3:\/ o
uadratic = U, e

Tracer
Tracer Name: 851.3020.87 Po-209 OSML 33’1 Tracer Nuclide: Po-209
Tracer Activity: 17.63 DPM/mL x (\/ol.)WL = %63 DPM JP b ,[Q,L'E Tracer Recovery: 45:65% 7\ O’ , ! %

320
300 -
280 1
260 1
240 -
220 1
200 -
180 -
160 -
140 :
120 4 Po2
100 - :
80 -
50 1 |
40 1 'I'.
20: J
D_'....,..'.....'.*:”."‘*r"”.(.l..r“:...,..........,.,..,.,,,...
3011 3311 3611 3911 4211 4511 4811 5111 5411 5711 BOM4 6311 6611 BI11 7211 7511 7811
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 pCi/g pCilg

Po-209 4862.7 4595.4 4971.6 47.8 99.7  2,100.00 1.00 2,099.00 T1.2E+001 ’]5.1E-001 ?2.8E-002T.9E-002
1

counts

Po-210

Po-210 5308.2 5060.7 5555.8 59.3 100.0 24.00 2.00 22.00 2.4E-001 1.1E-001 3.6E-002 «1.0E-001

+ Bchnald Vaves
Reviewed By: w UP ) gP & )ik

. . B AlphaVision v5.3
Print Date: 6/16/2008  9:34:11AM Custom Report Iteration: 08/09/07 Page 168 1




Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample
Sample: 0805200-32
Spectrum #1 Analysis #1

Sample Size : 0.30

Acquisition
Detector: 2

Batch Name: PL0O80606-4_A

Nuclide Library: Po-210

Analysis Method: Absolute ROl Analysis, Set Name = Po-210

ROI Set: Po-210

Calibration

Acquisition Start Date: 6/15/2008 10:58:18AM
Live Time: 1,000.00 min.

Real Time: 1,000.03 min.

Dead Time: 0.00 %

Bkgd Info: Sample: B08080902; Det: 2; Spectrum #1; Jun-09-2008 12:16
Calibration Date: 6/9/2008 8:47:31AM

Efficiency Calibration: C08060902

Efficiency: 31.03% +/- 0.15% TPU(2 sigma)

Tracer

Energy Calibration: C08060902

Gain = 10.0776 keV / Ch
Offset = 2,977.80 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer Name: 851.3020.87 Po-209 Sml= Y g2 DPM
Tracer Activity: 17.63 DPM/mL x (Vol.) &L = 17.6 M

JP ©hgls

Tracer Nuclide: Po-209
Triager Recovery: 49:88%

~99.(%

640 3
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520 3
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KN
o
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360
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RTRERNE)

[xn]
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K
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Po-210

I 1 1 1
508¥ 538¥ 5687
Energy (keV)

2987 3287 3587 3887 4187 4487 4767

Peak
Energy
keV

ROl
Start
keV

ROI
End
keV

Gross
Counts

FWHM BR.
keV %.

Bkgd

Nuclide Counts

Nuclide Summary (ROI)

I 1 1 I 1 i 1 1 I 1 I Ll

5957 6287 6587

588? ?18? ?48? 7787

1
8087

Critical
Level

pCilg

2.00Sigma
Net Activity TPU

Counts

MDA
pCilg

Po-209
Po-210

4882.5
5336.0

4993.3
5587.9

4610.4
5084.0

oy 99.7
66.9 100.0

w50 4 ohvlog

ar

2,477.00
4.00

4.00
0.00

de

Reviewed By:

2,473.00
4.00

pCilg pCil
AI 5 4E-001 ﬁ
4,4E-002

1.3E+001
3.9E-002
+ Fstmald Valies.
TP G[uslot
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: 0805200-34
Spectrum #1 Analysis #1

Sample Size : 0.28

Acquisition
Detector: 4

Batch Name: PL080606-4_A

Nuclide Library: Po-210

Analysis Method: Absolute ROl Analysis, Set Name = Po-210

ROI Set: Po-210

Calibration

Acquisition Start Date: 6/15/2008 10:58:19AM
Live Time: 1,000.00 min.

Real Time: 1,000.03 min.

Dead Time: 0.00 %

Bkgd Info: Sample: B08060904; Det: 4; Spectrum #1; Jun-09-2008 12:16
Calibration Date: 6/9/2008 8:47:46AM

Efficiency Calibration: C08060904

Efficiency: 30.07% +/- 0.21% TPU(2 sigma)

Energy Calibration: C08060904

Gain = 9.9784 keV / Ch
Offset = 3,003.23 keV

" Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer
Tracer Name: 851.3020.87 Po-209 Snml = 8’8’2 DPM Tracer Nuclide: Po-209 6
Tracer Activity: 17.63 DPM/mL x (Vol.)‘?;Q@ﬂ:u.L = 17 8%DPM Tracer Recovery: ZF23% M- 8‘8"7 é
TP Gligle -
420 ] ]
390 7
380 1
330
300 1
270 1
8 ]
E 2401 ‘
2 ]
Q .
210 1
180 1
150 1 ’
120 | |
90 1 Fo-209
50 |
¢
a0 ] It Po-210
1 T
D LIS L [} 1 1 1 t 1 1 I 1 1 1 i T 1 1 I LN I ) T 1 I T 1 I 1 ) I U 1 1 1 T 1 1 T 1 1 LENA I L T 1
3013 3313 3613 3913 4213 4513 4813 5113 5413 5713 6013 6313 6613 6813 7213 7513 7813
Energy (ke'¥)
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
Po-209 48792  4609.8 4988.9 236~ 99.7 2,137.00 2.00  2,135.00 T1.3E+oo1 ;T 5.6E-001 §T4.4E-0024T1.2E-001
Po-210 5328.2 5078.8 5577.7 13.5 100.0 8.00 5.00 3.00 3.6E-002 8.8E-002 6.3E-002 r1.6E-001
w0 48 ullvlo ¢ V )
& Eshmald Vo les. .
[19lo§
Reviewed By: &\[b J? (0 19
. . o, AlphaVision v5.3
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: 0805200-35 Sample Size : 0.30
Spectrum #1 'Analysis #1

Acquisition
Detector: 5 Acquisition Start Date: 6/15/2008 10:58:20AM
Batch Name: PLO80606-4_A Live Time: 1,000.00 min.
Nuclide Library: Po-210 Real Time: 1,000.03 min.
Analysis Method: Absolute ROl Analysis, Set Name = Po-210 Dead Time: 0.00 %
ROl Set: Po-210

Calibration

Bkgd Info: Sample: B08060905; Det: 5; Spectrum #1; Jun-09-2008 12:16
Calibration Date: 6/9/2008 8:48:04AM Energy Calibration: C08060905

Efficiency Calibration: C08060905 Energy Cal: Gain =9.9003 keV / Ch
Offset = 3,001.48 keV

Efficiency: 31.19% +/- 0.13% TPU(2 sigma) Quadratic = 0.0000 keV / Ch
uadratic = 0. e

Tracer
Tracer Name: 851.3020.87 Po-209 (9.5 mL = §.§2 DPM Tracer Nuclide: Po-209

[+)
Tracer Activity: 17.63 DPM/mL x (Vol.) g6l = 1%63-BPM lTrager Recovery: 48:93% ~ 4711 A

520
450
440
400
360
320

courts

250
240
200

160
120
g0

] -
40 | Po-210

[ EE R BN EEEN NI IR ARSI IR EE SN

D LI 1 LA 1 1 T T 1 LI T LI | 1 ! T LI ] LI
3011 3311 3611 3911 4211 4511 4811 5111 5411
Energy (keV)
Nuclide Summary (ROI)
Peak ROl ROI 2.00Sigma Critical
Energy  Start End FWHM RBR. Gross Bkgd Net Activity TPU Level MDA

Nuclide keV keV keV keV_ %. Counts Counts  Counts pCilg pCilg pCilg pCilg
P0-209 48627  4595.4 4971.6 43.4 99.7 2,441.00 3.00  2,438.00 O 1.3E+001 5.3E-001 A5 4.4E-0027¥1.2E-001
Po-210 5308.2 5060.7 5555.8 57.6 100.0 4.00 2.00 2.00 T 2.0E-002 ﬁ 4.8E-002 T 3.2E-002’59.2E-002

?}K_ES-JIMEJ Vales.
Reviowed By % \/J-P jpéhq/df

AlphaVision v5.3

Print Date: 6/16/2008 9:34:27AM Custom Repor Heration: 08/08/07 Page 18% 1
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

‘Sample

Sample: 0805200-36
Spectrum #1 Analysis #1

Sample Size : 0.26

Acquisition
Detector: 6

Batch Name: PLO80606-4_A

Nuclide Library: Po-210

Analysis Method: Absolute RO Analysis, Set Name = Po-210

ROI Set: Po-210

Calibration

Acquisition Start Date: 6/15/2008 10:58:21AM
Live Time: 1,000.00 min.

Real Time: 1,000.03 min.

Dead Time: 0.00 %

Bkgd Info: Sample: BO8060806; Det: 6; Spectrum #1; Jun-09-2008 12:16
Calibration Date: 6/9/2008 8:48:25AM

Efficiency Calibration: C08060906

Efficiency: 30.30% +/- 0.15% TPU(2 sigma)

Energy Calibration: C08060906

Gain = 10.0776 keV / Ch
Offset = 2,967.72 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer
Tracer Name: 851.3020.87 Po-209 (0.5 mL= ggz DPN\ Tracer Nuclide: Po-209
Tracer Activity: 17.63 DPM/mL x (Vol.) 178l = 4763 BPM Tracrr I?:covery 4E-08% N~ Q‘Q 9/
540 3
600 3
560 3
520 1
480 3
440
o 400 3
£ ] |
3 360 ]
(_‘. -l
320 7
280
240 5
200 4
160 3 ,|
120 3 Po208
80 é I
] | Po-210
40 1 /
D h ./_/‘J
1 1 LR 1 1 1 1 T T T 1 1 1 T T 4 1 1 T Ll I 1 1 ) 1 T 1 1 1 1 3 1 1 1 1 1 1 1 L | i
29?? 3277 3577 3877 4177 4477 477? 5077 5377 58677 5977 6277 B577 G877 AT7 7477 FIIT 807?
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
Po-208 4862.3 4590.2 4973.2 242 99.7  2,237.00 6.00 2,231.00 T1 L4AE+001 6.1E-001 T 7. 9E-002T1 .SE-001
Po-210 5315.8 5063.9 5567.8 32.8 100.0 13.00 8.00 5.00 6.3E-002 J' 1.1E-001 8.2E-002 ¥2.0E-001
VCHY g Ut V
% % % Echmaled lves.
:r9 7 llq/on‘“
Reviewed By: h{b :,-P
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: PLO80606-3MB Sample Size : 0.25
Spectrum #1 Analysis #1

Acquisition
Detector: 36 Acquisition Start Date: 6/15/2008 10:54:43AM
Batch Name: PL080606-3_C Live Time: 1,000.00 min.
Nuclide Library: Po-210 Real Time: 1,000.03 min.
Analysis Method: Absolute ROl Analysis, Set Name = Po-210 Dead Time: 0.00 %
ROI Set: Po-210

Calibration

Bkgd Info: Sample: B08061036; Det: 36; Spectrum #1; Jun-10-2008 14:13
Calibration Date: 6/10/2008 12:28:31PM

Efficiency Calibration: C08061036

Efficiency: 28.02% +/- 0.20% TPU(2 sigma)

Tracer

Tracer Name: 851.3020.87 Po-209  § 50mL= 5.8Z DPM
)L 0D l=t763-BPM

Energy Calibration: C08061036

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

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer Nuclide: Po-209

~ 102%

Tracer Activity: 17.63 DPM/mL x (Vol. 31) (’ ll q /0“" Tracer Recovery: 568Y%
390 1
360 |
330 ] |
300 4 ‘
270 ] l
o ]
T 240 A
g -] j
© 210 1 I
180 ]
150 |‘r
120 1 Po-209
90 1 .‘
J |
60 ] 4[
30 ] "I| Po-210
. |
D 1 1 1 1 1 T 1 1 1 v i T 1 I T f‘H Ll 1 1 1 1 I 1 I 1 1 1 1 1 1 1 1 1 1 T 1 I T ¥ 1 1 T 1 L 1 1 1
3053 3353 3653 3953 4253 4553 4853 5153 5453 5753 6053 6353 B6S3  B953 7253 7553 7853
Energy (ke')
Nuclide Summary (ROI)
Peak ROI ROI 2.00Sigma  Critical
Energy  Start End FWHM pBgR. Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV  %. Counts Counts Counts pCilg pCilg pCilg pCilg
Po-200 48729 46102 49799 245  99.7 2,279.00 200  2,277.00 jr1.65+001 TG.QE-OM jf 4.6E-0023F.3E-oo1
Po-210 5320.4 5067.4 5553.9 116.7 100.0 3.00 3.00 0.00 0.0E+000 6.2E-002 5.1E-002 +1.4E-001
) %
a el Vo
Y 3y Estimaled Valves.
Reviewed By: % JF \ ] F (QIHI()?

AlphaVision v5.3
Custom Report Iteration: 08/09/07
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Paragon Analytics

Alpha-Spectroscopy Analysis Report

Sample: PL080606-3LCS
Spectrum #1 Analysis #1

Detector: 37

Batch Name: PL080606-3_C

Nuclide Library: Po-210

Analysis Method: Absolute Interactive ROl Analysis
ROI Set: Po-210

Sample

Sample Size : 0.25

Acquisition
Acquisition Start Date: 6/15/2008 10:54:44AM
Live Time: 1,000.00 min.
Real Time: 1,000.03 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B08061037; Det: 37; Spectrum #1; Jun-10-2008 14:13

Calibration Date: 6/10/2008 12:28:56PM
Efficiency Calibration: C08061037
Efficiency: 29.66% +/- 0.13% TPU(2 sigma)

Energy Calibration; C08061037

Gain = 9.7289 keV / Ch
Offset = 3,034.11 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer

Tracer Name: 851.3020.87 Po-209

0.50mL= .87 DPM

Tracer Activity: 17.63 DPM/mL x (Vol.) +=88-rrt—=4+~83-BF

Tracer Nuclide: Po-209
Tracer Recovery: 62=+t% IOLﬂ °/

P G]ighs

1300 A
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% 800 -
>
8 700
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200 4 P0-209
100 - "
0 I U I I i I J ! l i t 1 1 1 1 ’; IW‘I‘I I < I I I I I 1 ) 1 1 I 1 U T T ) I ' ' I I I I 1 ! !
3043 3343 3643 3943 4243 4543 4843 5143 5443 5743 6043 6343 6643 6943 7243 7543 7843
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
Po-209 4814.5 4581.0 4950.7 68.7 99.7 2,474.00 5.00 2,469.00 %1.7E+001 6.7E-001 6. 7E-002 .7E-001
Po-210 5262.0 5038.3 5524.7 63.4 100.0 6,664.00 4.00 6,660.00 7.8E+001 8.6E+000 5.4E- 002 1.4E-001
¥ ES&MW \/04 lVeJ
Reviewed By: % J l / lqb 3
. . ~a. AlphaVision v5.3
Print Date: 6/16/2008  9:39:50AM Custom Report lteration: 08/09/07 Page 1 841



Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: PLO80606-3LCSD Sample Size : 0.25
Spectrum #1 Analysis #1

Acquisition
Detector: 39 Acquisition Start Date: 6/15/2008 10:54:44AM
Batch Name: PL080606-3_C Live Time: 1,000.00 min.
Nuclide Library: Po-210 Real Time: 1,000.03 min.
Analysis Method: Absolute ROl Analysis, Set Name = Po-210 Dead Time: 0.00 %
ROI Set: Po-210

Calibration

Bkgd Info: Sample: BO8061039; Det: 39; Spectrum #1; Jun-10-2008 14:13
Calibration Date: 6/10/2008 12:29:15PM

Efficiency Calibration: C08061039

Efficiency: 30.05% +/- 0.18% TPU(2 sigma)

Tracer

Tracer Name: 851.3020.87 Po-200 4 50 mL> 82 DPM
Tracer Activity: 17.63 DPM/mL x (Vol )4-B0-rat=+T-63BPM

Energy Calibration: C08061039

Gain = 9.8224 keV / Ch
Offset = 3,019.57 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer Nuclide: Po-209

U.thqloe Tracer Recovery: 46=47% A qa 834

1800 -
1500 -
1400 -
1300 -
1200 A
1100 -
1000 4
900 A
800 4
700
600 -
500 -
400 4 |
300 -
200
100 i

courts

0 LR _’J:

f —T——T—T
5129 5429
Energy (keV)

Nuclide Summ

LA, I St S S E B B B S B N m
3029 3329 3629 3929 4229 4529 4829

Peak
Energy
keV

ROI
Start
keV

ROI
End
keV

Gross
Counts

FWHM BR.

Nuclide keV %.

Bkgd
Counts

U L L L

6629 6929

T 1 I ] I 1

7229 7529

1 1 1

T T T T T
5729 6029 6329 7829

ary (ROJ)
2.00Sigma Critical
Net Activity TPU Level MDA

Counts

Po-209
Po-210

4876.0
5327.8

4610.8
5072.5

4984.1
5563.6

273 99.7  2,231.00
59.9 100.0 6,519.00

“HO & W\\oo

JY

Reviewed By:

%

pCilg pCilg pCilg pCilg
2,231.00 Y1.5E+001 T 6.3E-001 -Eo 0E+000#E.9E-002
6,518.00 o 8.4E+001 J 9.4E+000 < 3.0E-002 ¢9.5E-002
4eEshmaled Valves
TP b J19/0F

0.00
1.00

Print Date: 6/16/2008  9:40:00AM
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Paragon Analyftics
Alpha-Spectroscopy Analysis Report

Sample
Sample: PLO80606-4MB Sample Size : 0.25
Spectrum #1 Analysis #1
Acquisition
Detector: 7 Acquisition Start Date: 6/15/2008 10:58:21AM
Batch Name: PL080606-4_A Live Time: 1,000.00 min.
Nuclide Library: Po-210 Real Time: 1,000.03 min.
Analysis Method: Absolute RO[ Analysis, Set Name = Po-210 Dead Time: 0.00 %
ROI Set: Po-210
Calibration
Bkgd Info: Sample: B08060907; Det: 7; Spectrum #1; Jun-08-2008 12:16
Calibration Date: 6/9/2008 8:48:45AM Energy Calibration: C08060907
Efficiency Calibration: C08060907 Energy Cal: Gain = 10.1357 keV /Ch
Efficiency: 29.44% +/- 0.18% TPU(2 sigma) Offset =2,956.67 keV/
Quadratic = 0.0000 keV / Ch?
Tracer
Tracer Name: 851.3020.87 Po-209 SmL= 822 DPM Tracer Nuclide: Po-209 o/
Tracer Activity: 17.63 DPM/mL x (Vol.) T88wL = 17:63-DRM I ’Tracer Recovery-38-63% ~~ 79 I ®
JP & Nl
300 1
280 A ;
260 4 |
240 -+
220 1
200 - ‘
<] -
5 1601
© 180 |
140 A
120 -
100 4
80 - |
50 Po-200
40 - |
. | Po-210
20 A |
i Ny 'v"J i
D LI 1 1 1 1 T 1 T 1 L) 1 L] 1 T : l“ i I L T Ll 1 I v I 1 T I I I I 1 I 1 ! ) 1 1 1 I I LS 1 1
2966 3266 3566 3866 4166 4466 4766 5066 53668 5666 5966 6266 6566 6866 7166 7466 7766 8066
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
Po-209 4872.3 4598.7 4983.8 43.7 99.7 1,867.00 3.00 1,864.00 1.3E+001 5.9E-001 6 9E-002 9% .8E-001
Po-210 5328.4 5075.0 5581.8 384.2 100.0 3.00 2.00 1.00 1.5E-002 6.9E-002 5 1E-002 1.4E-001
5 Eshmaled Valves. i)
:IP J9P (i'g
Reviewed By: ﬂb (D [7
int D - 6/16/20 9:34: M AlphaVision v5.3
Print Date: 6/16/2008 :34:38A Custom Report iteration: 08/09/07 Page 1 861



Paragon Analytics

Sample: PL0O80606-4LCS
Spectrum #1 Analysis #1

Detector: 33
Batch Name: PL0O80606-4_A
Nuclide Library: Po-210

Analysis Method: Absolute ROl Analysis, Set Name = Po-210

ROI Set: Po-210

Alpha-Spectroscopy Analysis Report

Sample

Sample Size : 0.25

Acquisition
Acquisition Start Date: 6/13/2008 2:39:25PM
Live Time: 1,000.00 min.
Real Time: 1,000.03 min.
Dead Time: 0.00 %

Calibration

Bkgd Info: Sample: B08061033; Det: 33; Spectrum #1; Jun-10-2008 14:13

Calibration Date: 6/10/2008 12:27:33PM
Efficiency Calibration: C08061033
Efficiency: 30.82% +/- 0.20% TPU(2 sigma)

Energy Calibration: C08061033

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

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer
Tracer Name: 851.3020.87 Po-209 Tracer Nuclide: Po-209
Tracer Activity: 17.63 DPM/mL x (Vol.)0.50 mL = 8.82 DPM Tracer Recovery: 99.52%
1100
1000 4 Po-210
900 -
800 -
w 700 -
E
g 600
500
400 -
Po-209
300 -
|
200 - _J\
I
100 A J l
t
0 1 LI ¥ 1 1 i T 1 i 1 L 1 1 1 ...l 1 - “l 1 T T LI I 1 1 LB 1 L 1 L 1 I 1 I I ' i 1 L L
3063 3363 3663 3963 4263 4563 4863 5163 5463 5763 6063 6363 6663 6963 7263 7963 7863
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
Po-209 4853.4 4590.7 4960.4 81.1 98.7 2,453.00 3.00 2,450.00 1.6E+001 6.5E-001 2.6E-002 7.0E-002
Po-210 5300.9 5048.0 5534.4 70.4 100.0 6,612.00 1.00 6,611.00 3.9E+001 4.3E+000 1.4E-002 4.3E-002
Reviewed By: % j i

Print Date: 6/16/2008 9:26:16AM

AlphaVision v5.3
Custom Report lteration: 08/09/07
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: PL080606-4LCSD
Spectrum #1 Analysis #1

Sample Size : 0.25

Acquisition
Detector: 34

Batch Name: PL0O80606-4_A

Nuclide Library: Po-210

Analysis Method: Absolute ROl Analysis, Set Name = Po-210

ROI Set: Po-210

Calibration

Acquisition Start Date: 6/13/2008 2:39:26PM
Live Time: 1,000.00 min.

Real Time: 1,000.03 min.

Dead Time: 0.00 %

Bkgd [nfo: Sample: BO8061034; Det: 34; Spectrum #1; Jun-10-2008 14:13
Calibration Date: 6/10/2008 12:27:52PM

Efficiency Calibration: CO8061034

Efficiency: 30.62% +/- 0.15% TPU(2 sigma)

Tracer

Energy Calibration: C08061034

Gain = 9.9003 keV / Ch
Offset = 3,001.48 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer Name: 851.3020.87 Po-209
Tracer Activity: 17.63 DPM/mL x (Vol.)0.50 mL = 8.82 DPM

Tracer Nuclide: Po-209
Tracer Recovery: 97.79%

1600 -
1500 -
1400 -
1300 -
1200 -
1100 -
1000 -
900
500 -
700 -
800 -
500 -
400 -
300 - l'»\
200 -

| k
II i
- i
0 el LX)

counts

100
LI | LI LB T 1 1 1 1 1 1 1 1 1 1 T T 1 - LIS Ll T
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Energy (keV)
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Energy
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keV
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keV
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keV %.
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Nuclide Counts Counts

Nuclide Summary (ROI)

1 LI LR L L
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UL
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T T T T T T
6011  B311 6611 6911 7811

Critical
Level MDA

pCilg pCilg

2.00Sigma
TPU

pCilg

Net
Counts

Activity
pCilg

Po-209
Po-210

4862.7
5318.1

45085.4
5060.7

4971.6
5555.8

447 99.7
63.4 100.0

Jv

2,395.00 3.00
7,063.00 5.00

Reviewed By:

b

1.6E+001
4.2E+001

6.4E-001
4.7E+000

2.7E-002 7.1E-002
3.1E-002 7.9E-002

2,392.00
7,058.00

IphaVisi .3
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 6

QUALITY ASSURANCE @
SUMMARY REPORTS
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Paragon Analytics

QUALITY ASSURANCE SUMMARY SHEET

PAR W.O.#/BATCH 805200

TEST Lo oud

METHOD e

SOP/REV (PREP) N\ _axch oLS

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.

A g)#lo%
The following applies to animal tissue samples 0805200-1 to —37:

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

1.

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

3. A common digestion was performed by adding 25mL each of HCl and HNO; 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

. 6.
4? 100ml.

A /' ?/()5 7. At this time, Paragon received extra volume from the client for bone samples 4, 8, 12, 16, 20, and 6
24. Steps 1-6 were performed on the extra volumes. These extra sample volumes were then
p

combined with the original sample. The samples were evaporated to less than 100m! 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:

Sample Size(g) =(Original Sample Wet Weicht(g)) * (Digestate Volume Taken for Analysis(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
Jimited sample volume, the LCSD’s were created to meet QC requirements.

Lol

TECHNICIAN/ANALYST % W

DEPARTMENT MANAGER /

365713

onte_6/ 7/0?
oute 6/ 948

FORM 302r6.doc (4/22/04)

- 4
d-./?/;g




PARAGON ANALYTICS
Radiochemistry Data Package
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BENCH SHEETS

7

95



goju)r b

i P V851’9 UOISIaA SWIT A28 800272119 ‘pauLld gea
:sapassadng
.|¢u2|'|lﬂlﬁl¢/ 0 tu_i sonAjeuy uobeied 1898Ug juswnisu) 0lLgod 2o}l mmw_mn_
NN A AL Q | .
\ I Sopruam 000] 4 42 ¥ 496l[9 4L NQA%&.%&Q PR
- SIOMY . | 80/90/90  wnda  9ELLb L'020€'€28 olz-od 1S
GLOMY 1w 1 80/90/90  IwNda ocl 'Ly L'020€'€28 olz-ad 1S SLOMY L 80/90/90  wWdQ 9009l  /8°020€°LS8 602-0d LL
aiedid spun jonbily slegdald  spUn - duo) daid aiulos SpIONN # UI0S aiiedid siun jonbily slegdald  siun  duo) daid alus SpIONN  #Ul0S

” \_./7 gﬂﬂﬁé& ,., FM a1£0908~ Tom, \7 a1c0908”  6prod 6 §Z0 S0 ASOT €£-9090807d |
AT 07 \ Pl S wB\u W.M ~ < S " . .

) 150908 1£0908 ~ 150908 B/1od 6 S0 g0 SOT1 ¢£9090801d |

\ \mncgax \uﬂ. €£0908~ ..Nuw gcogos”  Bnod B 520 S0 8N ¢£9090801d |}

\ \ 420025~ \ﬂM_ 420025~ lzoozs~  Bpod B €l67°0 S¥6S'0 dWS  /Z-002Z5080 |

\ \ 920025~ \4 £ 920025 gzoozs~  Bnod B £5¢'0 650.'0 dWS  9Z-00Z5080 )

P -m—
\ £20025~ G MM\ £20025~ £z00z5~  Bpod B ezvv'0 8598°0 dIWS £2-0025080
\ %m 22002, zzoozs~  Bpod 6 88080 9/19°0 JWS 220025080 )
Cag aens

\ 120025~ Fw& s~ b2o0zs”  Bnod 6 15/z'0 20§50 dWS 120025080 )

\ 6100Z5" k:s%u skoozs”  Bpod 6 BSZY’0 81S8'0 dIWS  6b-0025080 |

\ 810075~ \ 810025~ sloozs~  Bpod 6 858Z°0 SLIS'0 dIWS  81-0025080 1

\ 110025~ \ 130025~ Lb00zs~  Bpod B 78’0 ¥990 dWS  L1-00Z5080 |

\ SL002s~ \ 5h0025~ sioozs~  Bpod 6 g9ge’0 €190 dWS 510025080

\ @ V10025~ \ v10025 vioozs~  Bpod 6 8z75Z'0 95050 dWS  yi-00zS080 |

\ £L0025~ \ £10025~ _LJ gloozs  Buod 6 8L/Z'0 9¢y50 dWS €1-00Z5080 |

\ LL00Zs~ \ 110025~ &T Loozs~  Biod B 17920 ¥5£5°0 dWS  11-0025080 |

\ 010025~ \ 010025~ =7 okoozs~  bBnod B gy/Z’0 S6¥50 dWS 010025080 |

\ moowm\ 60025 m,? 60025~ B/tod B p5b’0 g0£'0  dWS 60025080 I

\ kumn 10028~ N? 10025~ 6n1od 6 5/97°0 89€5°0 dIWS 10025080 |

\ \ 90025~ 90025~ afr soozs~  Bnod B s81'0 yic'0 dWS  9-00zs080 b

\ \ 50025~ 50025~ v S0025~ Bpod B §20 S0 dWS  s-oozsoso |

\ ‘ \ £00Z5~ £0025~ LE £0025~ Bnod B z9l£'0 pze9’0 dWS  €-0025080 3

; P\ P \ z002§~ 20025 &% z00z8~ Bj1od 6 €20  9y'0 dWNS  Z-00Z5080 |

&

* ,\. L 150¢3 — " oozg %%Wm Se 10025~ B/1od 6  76/Z'0 ¥BSS'0 dWS  1-00Z5080 |

Ka yuo 12aAsu) Agwuo 1°aAsul Ag 3o 1Ransul spun adAL wnN

S3JON s0d € Jud £ U allf £3uUQ | sod Zud Z U alid 2ug | sod |jud L uD apig L jup | woday | syun [{biv uid | biv yul{ oD aiqe daid
vqpué%\ A LHON/ SSVD [eonfjeuy 0120d :ainpasolyg daid

JoaysyJopn Juawniisu] Asysiwayosolipey

soniAjeuy uobeised




. V951’9 UoISIOA SWI FA A" 8002/./9 ‘pejulld aleq
q “\w\ :sopasiadng A 6 o
sonjAjeuy uobeied j98ys uswnisuj 012od Z Jo | abedq

SLOMY jw 8 80/90/90 lw/nNda 9el’Ly L¥'020€EeC8 olg-od IS
SIOMY jw } 80/90/90 \w/nda <1 AVA 4 L¥'020€°€C8 0lz-qd S SLOMY w L . 80/90/90 1w/nda 800°9L /8°020€°158 602-0d 1L
aredig snun jonblly eleq deld  Syun | 2uod delg aiuoes BpIPNN _ # U[oS

aiisdid spun jonbily sleqdald  Sjun Ouod daid aiujes SPIONN  # UloS

g4nn Q) dicosoe aiegbos” | > aicos08”  Bpod 6 SZ0  §0 OGSO £9090807d |
¥
_ _ I < _
1£0908 0908 IW 1£0908 Biod B S0 90 SO1 £9090807d |
- - m? 7 X -
920908 920808 920908 Bnod 6 S20 50 AN £9090807d |}
120025~ \ 120025~ «M Leoozs”  bpod B £462°0 SpES'0 NS £2-0025080 |
920025~ \ 920025~ / mT ozoozs Bnod 6 £6€°0 6500 dINS  92-0025080 |
£20025~ \ £20025 / NT £2002s~  Bjod 6 6zvy'0 85880 dWNS £2-0025080 |
ah .
220025~ \ 220025 ’ zzoozs”  Buod 6 880£0 91190 dWS  22-0025080 |
' 120025” \ 120025~ 1200z~ Bpod 6 1§/2°0 20860 dWS 120025080 |
- - Lz -
610028 610029 610028 Biod B 652v'0 8lS8°0 dWNS  61-0025080 |
- - ¢ -
810028 8L00Z$ 810028 B1od B 89820 §l.50 dWS  81-0025080 |
110028~ \ 210025~ 1lo0zs~  Bpod 6 2820 ¥9S°0 dWS  1l-00Z5080 |
§10025~ \ 510025~ @W Tm sL00zs~  Bpod B g9gg'0 €190 dJWS 61-0025080 )
Scoumx\ v1002s~ D; mw vioozs~  Bjod B g2sz'0 95050 dWS  pI-0025080 |
28\ £10025~ , Eq gloozs”  Bpod 6 8LLZ0 9erS'0 dWS £1-0025080 |
—k#ﬁ 110025 b Lloozs~  Baiod B 119270 vSeS'0 dWS  11-0025080 |
\N—ooum[ o0L002s™ Sh oLoozs”  Bnod B 8viZ'0 g6vS'0 dWNS  01-0029080 |
\ 60025~ 60025 MT 60025 Biiod 6 v51'0 808’0 dWS  6-0025080 |
\ 0028 ) 10025~ h 10025 Bpod 6 6.92°0 85£9'0 dJWS  L-0025080 )
\ 90025~ 90025 h 90025 Bitod 6 181°0  vI£0 dWS  9-0025080 |}
\ 50025 50025 _um, 50025~ B1od 6 S20 §0 dWS  §-0025080 |
\ £0025_ £002§ LE £0025~ Bod 6 zole'0 vZ£9'0 dWNS  £0025080 |
\ 20025 20025~ m - 20025~ Bpiod 6° €20 ov0 dWS 20025080 |
V4 VA
.4 10025 10025 wd .mm 10025~ 5p10d 6 Z6/2°0 v8S5°0 dWS  1-0025080 |
Aguo 1eansy Agnuo 1ansul Aguo 1eansul spun adA) wnn
S9)ON s0d € Ju9 £ U9 aji] £3UD | SOd Z3IuD Z 9 84 2D | Sod L IuD 1 Ju9 ajiy | Jup | poday | syun [|bly urd [biv i | 2D qaige’] daid
A ¢HON/ SSYD leonfjeuy .
¥/ @ 0L2od :ainpadoly daid

sonAjeuy uobeled

JoaysHIOp\ Juawinisu| Ansiwayosoipey




C 2 :sopassadng

V8GL'9 UolsIaA SWI
SonAjeuy uobeied

L¥:0L 800¢/¢L/9
198ys juswniisu| 0L2od

:pajuLd ¥Ba
240z oB8d

Qas91€-9090807d

£¢Sdg-8090807d

A OSROEO

2¢Sd€-9090801d
$07€-9090807d

12Sd€e-80908071d
8We-g0908071d

TG

02Sd€-90908071d

615d€-9090801d

12-0025080 9¢-0025080
815d€-9090807d 21$d€-9090807d
£2-0025080 €¢-0025080

A A

91Sde-80908071d
12-0025080

§18d€-90908071d
61-0025080

0O E

¥1Sd€-9090801d
81-0025080

€1Sd€e-90908071d
£1-00Z5080

RO AT A

21Sd€-90908071d
§1-0025080

11Sd€-9090801d
¥1-0025080

O

01Sd€-9090801d
£1-0025080

6Sd€-9080801d
11-0025080

OO

8Sd€-9080801d
01-0025080

1Sd€-90808071d
6-0025080

OO A

98d€-80908071d
£-0025080

6Sd€-9080807d
9-0025080

TR AR

¥Sdg-80908071d
§-0025080

£5dg-8090807d
€-0025080

2Sde-90908071d
€-0025080

1Sd€-90908071d
1-0025080

sapoaoieg a|dweg

sonAjeuy uobeuied




V9519 ‘uolsion SWI 9¢Ll 800¢2/L/9 iwu:tmﬁ&mo

(T8 R0 \. g \_Q :sopasiadng soljAfeuy uobeied 198Ys youag 01z0d z 10 | abeg
* > :

LS 00:20 22/L0/90 ST 00} PaAIaaY sy S0 14 asd1  £-9090801d 1 £2

LS 00:20 2L/L0/90 §'Z 00t PaAIadaY SV S0 0z $07  £-9090801d 1 144

ML 00:20 2./10/90 5T ook PaAlasay sy 50 0z 8w £-9090807d 1 1z

L 00:20 2./L0/90 S 00k POAROBY SY  §V6S0  68°LE dWS  12-0025080 1 0z

1L 00320 ZL/10/90 £ 00k PaAIBodY SY 6500  £5°EC dWS  92-0025080 1 61

ML 00:20 ZL/10/90 4 001 PoAl@OaY SY  8988°0  6ZhY dWS  £2-0025080 1 81

1L 00:20 ZL/10/90 12 00} poAlROBY SY 9190  ph'SE dWS  ZZ-0025080 1 Il

1L 00:20 ZL/10/90 £ 001 poAlROBY SY  20SS0  vE'BL dWS  12-0025080 3 9l

(51 00:20 22/10/90 z 00} PaAIBOAN SY  8168'0  69ZF dWS  61-0025080 l sI

1L 00320 2L/10/90 g 00} POARBY SY  GLISO0  EVLL dWS  81-0025080 3 vl

(5} 00:20 22/10/90 £ o0l POAIRI3Y SY ¥95°0 8'8l dWS  11-0025080 1 £

(5} 00:20 ZL/10/90 z 00} POA[2I3Y SY €490 §9°€E dWS  §1-0025080 1 zl

IL 00320 Z2/10/90 ¥ ool peA@ORY SY 95050  ¥9'TI dWS  ¥1-0025080 1 1

IL 00:20 Z2/10/90 4 00} poAlIaY SY  9gpS0  6S°El dWS  €1-0025080 1 01

IL 00320 ZL/10/90 z 00} PoARIAY SY  YSES0 L9 dNS 110025080 3 6

1L 00:20 ZL/10/90 L 00l POARIBY SY  S6VS0 S8'L dNS  01-0025080 3 8

1L 00:20 24/10/90 14 001 POAIRIBY SY 80€°0 L'l dNS 60025080 1 L

LL 00:20 2L/10/90 z 00} POAIRJAY SY  8SES0 6192 dNS  /-0025080 3 9

L 00:20 Z2/L0/90 oL 0ol PoAIRORY SY Y10 123 dNS  9-0025080 3 S

Ll 00:20 Z2/10/90 ¥ 00} POAI2I9Y SV S0 kx4 dNS  5-0025080 3 14

L 00:20 22/10/90 € 00} PoAROBY SY  $ZE9'0  80'IT dNS  £-0025080 3 £

LL 00320 22/10/90 0l 00} PaAIaay sy 970 9'y dWS  2-0025080 1 z

L 00:20 24/10/90 12 00} PoAI@IBY SV ¥8SS0  96°Ch dWS  1-0025080 1 3

(jujuase ) (1w)jon e ° ‘ON | edAL wnp | wnN
sajoN daid spiepueig awyjsejeq Aesaq | |oA ayeisabiq | ejeysabiq [ejol siseg daig biyuly | by | ysia | 20 aiqe daid | dweg
dv iydaq daid pljos :SSB[D XIIeN
:9duejeg 8002/9/9 :9¥eq doid JNON :dOs daid
:@ouejeg pey|g eeiquie] 3sAjeuy daid LAY |1/ |Vd :dOS daid

N (A LaON 1 ssvD dosd Y7y o (W) A edord-oy TTCEIR) I TS, uwed N @tcmémmt.em auRnoy-uoN

-ajeQ MOIASY :Ag pamainay iiipajepljeA JON yojeq ﬁ_@._n_ 0120d :ainpaoold daid

sojAjeuy uobeled

190ys)Jopn dald Ansiwayooipey




VO5L°9 Uoisiep SINIT AR 800¢/L/9 ‘psjulgeied

g5t ) M\ O/£ ]9 :sapasiadng sojAjeuy uobeised 199YS youag 01zod Z Jo _n1Uommn_
4 ~ vz
) LLVS 00:20 80/20/90 ST 00} PaAjadady sy §2°0 §0 asd1  £-90908071d 3 14
\ LL'LS 0020 80/20/90 X4 001 PaAIRIdY sy 4 $°0 SJT  £-90908071d 3 [44
\ LL 00:20 80/L0/90 §C 00} PaAlaady sy §2°0 g0 an  £-9090807d 3 134
\ Ll 00:20 80/L0/90 S 00} PaAIRddY SY  §2L62°0  S¥6S°0 dWS  [2-0025080 3 0T
\ Ll 00:20 80/L0/90 € 00} PaAl@aay sy  §62§€'0  6S0L°0 dNS  92-0025080 3 6l
\ L 00:.0 80/L0/90 [4 (11118 PaAIaddYy sy 14240 85880 dNS  £€2-0025080 b 12
\ L 00:.0 80/20/90 14 0ol PaAIddY SY 880¢°'0 9.19°0 dWS  22-0025080 b Li
\ . L 00:20 80/L0/90 € 00L PaAIRIdY SY 162°0 20850 dWS  12-0025080 3 9l
\ 1L 00:20 80/20/90 4 00} PaAIRIAY SY 652V°0  8188°0 diNS  61-0025080 3 Sl
\ 1L 00:20 80/20/90 S 00L poAlRIdy sy  §/582°0  SH.S0 dWNS  81-0025080 3 14
& y LL 00:20 80/20/90 € 00} PaAladay sy 2820 95°0 dWS  L1-0025080 3 €l
k \ L 00:20 80/L0/90 (4 (1113 PaAladady sy S9€€°0 €190 dWS  §1-0025080 I 42
\ .v L 00:10 80/20/90 14 0oL PaAla3dy sy 82520 950570 dWS  ¥1-0025080 I 123
x& L 00:10 80/10/90 14 001 PaAIRIdY SY 81420 9EvS0 dWS  £1-0025080 8 ol
y _ L 00:20 80/.0/90 4 00} PoAIadaY sy L1920 YSES0 dNS 11-0025080 b 6
S\O I L 00:10 80/.0/90 L 00l PAAIS2dY SY §lvLIT0  S6VS°0 dWS  01-0025080 I 8
\W 1L 00:20 80/20/90 14 00} PaAladay sy ¥5L°0 80€°0 dWS 6-0025080 3 L
\ bl 00:20 80/20/90 4 001 paAladay sy 6.92°0 86€5°0 dWS  1-0025080 L 9
\ bl 00:20 80/.0/90 112 00l PaAIa33Y SY 1810 vic0 dNS 9-0025080 3 S
\ L 00:20 80/L0/90 14 001 PaAIRIY SY s2°0 S0 dS §-0025080 I 14
\ 1L 00:20 80/20/90 € 00} PaAladdY SY 29LE'0  ¥Te9o dWS  £-0025080 3 €
ﬁ» LL 00:.0 80/20/90 (] 00} PaAladaYy sy €2°0 90 dINS ¢-0025080 2 [4
L 00:L0 80/20/90 14 00} PaALR2dY SY ¢6.2°0 ¥855°0 dNS 1-0025080 b 13
: (lw)uaxel (1w)ron 8 8 ‘ON {adAL waN | wnN
sajop daid spiepuejg awi)/eyeq Aedaq | |OA ajeysebid oyeysabiqg fejoL siseg daig biywg | bivuu | ysia { 20 aige daid | dweg

dv :deq daid PIIOS 1SSBID XIIel
:eoueleq 8002/9/9 :03eq doid INON :dOs deid
.aouejeg % ueyj3 seiquie| 3sfjeuy nw\_n_ J:A3Y  L1L IVd :dOS daid

CITELEIZL N @ SHON / SSVD daud &3\ yojeq ®\ A ¢daid-ey szNﬂﬁmlu yojeg N @Emsumehwi aupnoy-uoN

8007/L/9  :8jeq maiaey @Q } op) :Ag pameiray 0120d -01Npa20.ig doid

sonAjeuy uobeled

Joaysyiop daid Aysiwayosoipey




V9519 UOISIOA SININ
nwm.,..‘*\\ MO\\N\W :sopossadng

lyil) 8002/L/9  ‘pojulidpled
sojjAjeuy uobered 199ys youag 0lzod zio mmu«mmn_
siomy 3 80/90/90 IWNda 9EL’Ly L¥'0coeees 0lc-od 1S
Slomy  qu I 80/90/90 1W/Nda o€l 'Ly Ly'0coeees 0i¢-qd 1S w 3 80/90/90 IWWda 900°94 /8'020¢€°168 60¢-0d LL
anedid suun jonbiy ejegdald  siun ouoQ doid aiupes SpIPNN  # U[OS N jonbily ojeq deid  sHu(1 _ 9u0y daid aites SpIPNN  # UIOS

8002/9/9 :9jeq

uasalyjejy uojsald :Ag passaujipy

8002/9/9 :91eq Jey|3 seique] :Ag payids
fygenb jenoads anoadwit 03 paasiaq aie Asy) se ‘sysip {@X91u Jo najj u) pasn SYsip JaA|lS
sjuswiwio)
B B
(nwjuaxel (jw)iop ‘oN | edAL wnp | wny
sajoN daig spiepuejg awy|jereq Aeoay |  |oA selsebig ayeyseb)q |pj0L siseg daig biyuig | biywu | ysig | oD alqe daid | dweg
dy :3deq daid pIjoS :SSE[D Xinep
:aouejeg 8002/9/9 :93eq daad 3INON :dOs daid
:9ouejeg va uey|g seiquie] :3shjeuy daig [:A9Y |1/ IVd :dOS deid
CIESTE N IG)eHON 1 5SvD desg fry— wrs @) Ao oG soL  Wea N (uounesisaid suinoruon
800Z///9  :91eQ M3iAdY GVQ\ \ ap; :Ag pemainay

0Lcod :ainpaosold daid

sonAjeuy uobeied
Joaysyiopn daid Aisiwayoolpey




V951’9 UOISIaA SWIN 9e:/1 800¢2/4/9 ‘pajulidhpIea
i!llgfvlﬁ ? &;\Aw..! :sopaslodng sonAjeuy uobeied

o
198Us youag 0120d Z Jo Febed

SLOMY  jw 3 80/90/90 W/Wda A4 L¥'020€'€C8 ole-od 1S

SLOMY  jw 3 80/90/80 wwda oeV' Ly L¥'020€'€C8 ole-qd 1S SlOMY ! 80/90/80  |wmda 900°91 18°020e°L58 602-0d
arsdid shun jonbliy sleg deld © Ssjiun U0 dald aiujos SpIoNN  # Ujos anedid sjun jonblly sjeq dsid aiues

s
SpIONN  # ujos

5000 dald

553

8002/9/9 :91ed uasalyielA uoisald :Ag passauim
8002/9/9 :8leq Hey|g seique] :Ag payids
SIETS)
B B

(jw)uaxer (lw)ion ‘ON | adAL wny | wny
sajoN daid spiepuejg awjy/eyeq Aesaq | jop yeysablg | ajeisabiq [ejol siseq dald biy uid | biy3ul | usia | oD alge daid | dweg
dv ideq deid plioS 1SSB|D XLje

‘aouejeg 8002/9/9 :9%eq 20‘_& IANON 'dOS QW._&

:aouejeg @ uey|3 selque] :sfjeuy daid 7N L1/ IVd :dOS deid
N / A ¢MON/SSVYD daud ‘yojeg N / A é¢daid-ay yojeg N / A éjuswijeal | -a1d SURNOY-UON

:9)eq Malnay :Ag pomainay

iiipajepijeA JoN yojeg deid 0120d  ioinpasoid daig

sonAjeuy uobesed

Joaysyiopn dald Ansiwayosoipey




VP59 UOISIAN SIAI Le8lL 8002/9/9 ‘pojulidMea

X/ \v\ :sapassadng mo.abm:q\ :ommgmn. 199ys yauag 0| zod Zio mmmm
LLLS ~ paalsoay sy §°0 §°0 asol  €-90908071d 1 X4
LL'LS 7 4 panladdy sy 50 S0 $971  £-9090807d 3 144
1L . panlaoay sy EX] §'0 gW  £-90908071d L ¥4
bl panaoay sy 50 50 dWS  22-0025080 3 0z
1L PaAladay sy S0 S0 dWS  92-0025080 3 6l
b PaAeodYy sy S0 S0 dWS  £2-0025080 i 8l
1L PaARIaY Sy S0 S0 dNS  22-0025080 3 Lt
Ll paajaaay sy S0 S0 dNS  12-0025080 3 9l
1L PaA1paaYy sy S0 S0 dNS  61-0025080 I LD
Ll paa1aaay sy S0 §'0 diNS  81-0025080 I yi
Ll paAjaaay sy S0 50 dNS  21-0025080 3 £l
LL paAaaay sy S0 S0 dNS  §1-0025080 3 4}
LL pan1aday sy EX] 50 dNS V10025080 3 L
bl paaaday sy EX] 50 dWNS  €1-0025080 I oL
LL PaARoaY sy 50 S0 dWS 110025080 } 6
1L paAisasy sy 50 50 dWS  01-0025080 3 8
L paAIRY SY G0 50 dWs  600zs080 b 2
i paARIdy sy 50 50 dWS 2-0025080 3 9
[ PaAIRIdY SY EX] S0 dWS  9-0025080 L g
1L pan1ao9y sy S0 §0 dWS  §-0025080 3 14
1L paAadsy sy S0 S0 dWS  €-0025080 L €
[ . paAleday sy S0 S0 dWS  2-0025080 L z
w QAEYOT [T ponessu sy 50 50 dWNS  1-0025080 | L
6 6 ‘oN |oedAL wnN | wnN
sajoN daig splepuejg aw} jajeq Aeoag siseg daid biyuid | biyau | ysia | o0 aiqe dald | dweg
dv )deq daid ‘pljos :SSe|D XUjep
:asuejeg 8002/9/9 :8)eq daid INON :dOs§ daid
:@ouejeg \wv Vey|g seiquie] sishleuy daid L:A8Y LI/ IVd dOS daid
N / A ¢MON/SSYD daid ‘yajeg N / A édaid-ay ‘yajeg N / A duswiesl]-ald auljnoy-uoN
:9)eq MaIADY :Ag pamainay m m m —an—.mu_ _m> n—.oz —‘—U“—.mm Qm.— m 0 rNOn_ :ainpaosoud daid

sonAjeuy uobeied

Joaysyiopp daid Ansiwayosoipey




\4\ \ ~\ :sapoestadng

V¥SL'9 [UoISIBA SN
sonAjeuy uobeied

Le8l

1994s youag 0120d

800¢/9/9 ‘pajulid@eieq

(@)
Z jo FAbed

wo\?\W

SIOMVY W 3 80/90/90 w/Wda
SIOMY 1w 3 80/90/90 W/WNda

eI A 4 L¥'020€°€C8 0le-od 1S

wo\m\g

oelLy L¥'020€°eC8 oleg-ad IS ] 3 80/90/90

aiedid  syun Jonbily 3feq dald

sSpun

lw/nda

9009}

18°020€°198 602-0d

SU6) daid ajuios SpONN  # Ulos

SWUM Jonbily oled dald  sWun _ 9uo? daid

aiuos

P 7 AQ :9jed f\\ :Ag pessoulm
qg -8jeq U W :Ag payids
—1 At
sjusawwod
6 6
‘ON |adAL wnN | wnN
sa)joN dead spiepue)s awig| jajeq Aeoaq siseg daid biyuid | iy | ysia | 20 aiqen dald | dweg
dv idaq daid pljos :SSB|D XLIeI
‘aouejeg 800¢/9/9 :93eQ daid 3INON :dOs deid
o%ueeg _va v Heyjq seique| umw>_m:< daug LiA8Y L1/ 1Vd:dOS Qm._&
N / A &HON/SSVD dald ‘yojeq N / A ¢daig-ay ydjeg N / A Zjusuiesu]-ald aupnoy-uoN

:9)e(] MaIASY

:Ag pamalnay

iiipajepijeA JoN yojeg deaid

012od

:ainpadsold daid

}oaysyiopn daid Ansiwayosolipey

sonAjeuy uobeied




<IN OD:\ ~3 :sapasladng

sonAjeuy uobeied

V851’9 :UoISIAA SN

Joayg juswnisu| QL2od

0¥:0l

800¢/CL/9 ‘psjulid ppa

:orm&

| %ﬂt\\wﬁ_h SIOMY |

NO“ A ve:I, SIOMY )

VQSQ T+<>8VN~ 0|9 Ea.

01Sd¥-90908071d 6Sd¥-9090801d
asO1¥-90908071d $O7¥-90908071d
88d¥-90908071d 15d¥-9090801d
AWP-2090801d 9¢€-0025080 |
95d¥-90908071d G6Sd¥-9090801d
G€£-0025080 $€-0025080
¥Sd¥-9090801d £8d1-90908071d
2€£-0025080 L €-0025080
2Sd¥-9090801d 1Sd$-9090801d
0€£-0025080 8¢-0025080
sopoaieg ajdweg
80/90/90 lw/nWda [e14 A 4 L¥°020g'eCs 0l¢-od 1S
80/90/90 IW/Wda 154 WA 4 L¥'020e°eC8 ole-ad 1S SLOMY w l 80/90/90 wwda 90091 18°020€°1L58 602-0d L1
SHUN jonbily efed dald  SWUN  ouoj deld  QMIOS SPIPNN _ #UI0S | | “Griedid siun jonblly ofeq deld  spun  ouojdald | AIuios 3PIPNN __ # UI0S

av0908 \ W m - — mm G110908™

e

4\ ﬁ \7 aosos”  Bpod 6 §2°0 S0 (GSO1 #-9090807d 1
P a——

0908” \ 0908~ / €e Tvo908”  Biod B §Z0  §0 SO7  49090807d }

mvewk \w h ar0908~ .T\n.. avogos”  Biod b §20 §0 AW  p90s0801d |

\\S«ml / \V 980025~ €3 og00zs”  Bnod 6 8520 9190 dWS 9g£-00z5080 |

\ 520025~ / -5 5£0025 .Nb geoozs”  Bod 6 26620 v865°0 dJWS  §£-0025080 L

\ v£0025~ / T pE00ZS \ IS veoozs~  Biod 6 9//Z0 25550 dWS  ¥£-0025080 b

] \ 780025~ _ < 780025 \ as zeoozs~  Bpod 6 58620 1650 dWS  2€-00Z5080 |}

\ $ = QG \ 1£0025~ nV T? 1£0025 6/10d 6 IVLE0 ¥8Z9°0 dWS  1£-0025080 1

<A — 5 @aasﬂ.\ﬁllelml ° ogoozs~  Bpod 6 11080 12090 dWS 0£-00Z5080 |

) aaal Au + < ~CO0CY - 820025 + M.J P gzoozs  Bpod 6 £1920 92250 dWS 82-0025080 |
Aguo eansul Ag5ud 1eansul Agouo 1°ansul suun adAy wnn
S3j0N 50d € 3UD £ U9 alid £3uD | sod Zjud Z Jud aiid Zup | sod L3ud 1 3ud and Lo | Woday | shun jbiy ud ibiv wui] oD aige daig

{2%\ A ¢MON [ SSVYD leanfjeuy olzod :2inpasold daid

J99YSHIOAA Juswiniysu| Alysiwayoolpey

sonijAjeuy uobeied




. VeSL'9 WoISIBA SN V9L 800¢/L/9 ‘pejuligreq
:sapasiadng
Q\ ‘ wo.:me\ uobeied 198Yyg Juswnisuf gLgod | jo _.n.wmmm

_= = 01Sd-9090801d 6Sdy-9090801d
aso1#-9090807d SO-9090801d
___ __ 8Sd-9090801d 1Sd-9090807d
8WP-90908071d 9£-0025080
___ = 95dv-909080d §Sdb-9090801d
6€-0025080 ¥E-0025080
___ ___ ______ ___ __ ¥Sdb-9090801d £8d¥-9090801d
26-0025080 }£-0025080
___ _____ _ = 2Sdy-9090807d 1Sd¥-9080801d
] Y . 0g-0025080 82-0025080
thnao 2 w922 ;
. sopoaieg ajdureg
\
b Pv9 viom 2ay ,
S >ldulss AM™Mpony | slomv L 80/90/90  wmda 9elL¥ L'020€°€C8 0lz-od 1S
1
we Wy-w U SLOMY 1w L 80/90/90  |uwyWdQ ol 2y L¥'020€°€28 0iz-ad 1S SLOMY b 80/90/90  1WWda 900°94 £8°020¢€°158 60¢-od b
3 W qredid  sHuf jonbily oyeq daid  sWupj  9uoQ deid aiupes SpIPNN  # UOS aredid  spun jonbily o)egdeid  swun  ouod daid diues BPIONN # UjoS
AP J2wuply o i neur

NN Gh — ). Ly} ) ~ —_~ 40908~ 4 Fm avosos”  Bnod B S20  §'0  0OSO1 v-9090807d |
Ca i v
/ 0808~ \ 0908~ 95 0908~ Bjod & SZ0 §0 SOT $-9090807d |

mwsﬁw\ arog0s” &S VT apogos”  Bpod 5 S0 §0 AW v-9090807d |}
;owmx 980025~ m? Mm 0& 9to0zs”  Bpod B 8520 9150 dWS  9£-00Z5080 |

N
oy

0£0025 Bj1od 3 LLOE'0 1Z09'0 dWS 0£-0025080 |

\ ;gﬁ 0£0025~ ’

= YVVOITA 5 VW[975 5 7 i . %« V' Deconze - Bod 6 : : -
50025 . S£0029 $£002§ /10 2662°0 PBES'0 dWS  §€-0025080 |
Galil[h ..M.G M \ \iﬁbﬁr\n\\\gﬁ 2 veoozs~  Bnod B 9//2°0 29550 dWS vE-0026080 |
\ S0 ZE002s \ 280025 b zeoozs”  Bnod B 98620 1650 dWS 2£-0025080 |
‘:‘éﬁ\ 120028~ T Leoozs”  Bnod 6 zyle'0o $8Z9'0 dWS  1£-0025080 |
Y/
_

~ Q — ~ h? _
820025 820025 820029 6p10d 6 £l92°0 9225°0 dWS 8Z-0025080 |
Ag U0 12ansu| Ag 4o jognsu) A8 4D 12aA8Y| spun adAL wnN
S9ION sod € JuD £3uD alld ¢IUD | SOd ZIud ZuD a4 ZWD | sod L Iud [R1) ajid Lyug | podey | syun flbiy uid [bivwi| oD aige datg
1 A $HON [ SSYD feonfjeuy .
%A % 0lzod :ainpaodoid deid

sonAjeuy uobesed

JooUSHIONN JUdWINIISU| Anpsiwaysoipey




V951’9 UOISIOA SWIT ’ Zv9l 800¢/./9 ‘pajulid sleq
\ \4 nw\ 2 Q\ W\W :sapastadng m.o.c\sm:_\ :omm:mn\ 198ysg youag 0lzod | Jo mmmn_
7 7

SIOMY  |w 3 80/90/90 wNda gel'Ly L¥'020€°€28 0lec-od 1S .
SLOMY  |w 3 80/90/90 wiNda 9EL’LY L¥'020€°e28 0lg-qd 1S SlOMY  |w 3 80/90/90  |wWda 900'91 18'020¢°198 60¢-0d LL

aredig spun jonblly aveq deld  siu) | ouoy deid qiujos SPIPON  #U0os | | “ariedid swup jonblly eleqdeid  spun  9uo) deid aiuios SPIONN # UI0S

8002/9/9 9jeq uassiyie uoisald n>m. passaulim

8002/9/9 :91eq yeyiq seique] :Ag poyids

*Aenb jenoeds aroidut 0) pansijaq ale Aay) Se *sySIp [331U oY} JO NBI| U} PBSN SYSIP JOAlIS

sjuswiwo)

> LL'LS 0¢:L1 80/20/90 g 00l PaALRIY SY §2'0 S0 aso1  $-90908071d 13 ol

LLLS 0¢:L1 80/10/90 ST 00l PaAaoaYy sy sz0 50 SO0 $-9090801d i [

L 0¢g:11 80/20/90 ST 001 PaAacay sy S2°0 S0 an #-9090807d l 8

LL 0¢:LL 80/20/90 4 ool PaAISIdY Sy 8520 9150 dWNS  9£-0025080 L L

7 " L 0€:1L 80/20/90 14 00l PaAIRIdY SY 2662°0 8650 dWS  §£-0025080 L 9

. \ L 00:20 80/10/90 14 ool PaAIaIaY SY 91iz°0 28850 dWNS  v£-0025080 L S

i3 n\ :
/ 1L 00:20 80/20/90 € 001 PaARIY SY S862°0 165°0 dWS  2£-00Z5080 l v
[@)

& | i 00320 80/20/90 v 00} PoMaOsY SV ZYIE0  P8Z90 dWS 160025080 b €

\ ’ 1L 00:20 80/20/90 € 001 PoAOY SY  G0LOE0 120970 dNS  0£-0025080 I [4

1L 00:20 80/20/90 14 00} PaALaday sy €192°0 92250 dWNS  82-0025080 2 3

6 6
(wjusye ) (lw)jon ‘ON {odAL wnN | wny

sajopN daig spiepuejs awi] jayeq Aesaq | [OA djelsablg ajejsabiq |ejoL siseg daig biyuig | biynu | usia | 20 alqen daig | dweg
dv 1deqg daid pijos :SSejD XLijew

:aouejeq 8002/9/9 :9leq daid INON :dos daid

: 138 y| . e

aouejeg @v Vey|q seiquie] 3shjeuy daid LAY L1/ IVd idOsS daid

CIESIE N \®Eoz /1 88vD daid g7y  ‘uows @\ A édaud-ay % ysjeg N gﬂcmémeﬁea auPNOY-uoN
:9je(q M3IA3 =] HY SMOIAD;

8002/L/9 1eq mainay @QV P} :Ag pamainay 01Z0d  :einpsdoid daid

sonAjeuy uobeied

Joaysyiop) daud Aysiwayooipey




V51’9 :UOISIaA SN 19l 8002/./9 “vou:_._a%umc

P& NO\.W\V‘ :sapesiadng sonAjeuy uobeieq 198YS Yyousg 0}120d L o sbeq
o - :
SIOMY jw i 80/90/90 [CUETe] o€} Ly L¥'020€°€28 olz-od 1S
SIOMY w I 80/90/90 W/NdQ o€} Ly L¥'020€°'€28 o0lz-qd 1S SLOMY jw 3 80/90/920 {wga 9009} /8'020€°198 602-0d L

Qriedid” Sjun Jonbily sjeq deid  spun | ouoQ daig daiujos SpIdNN  # UjoS ariedid  siun jonbily 8jeq deid ouo) daid aiues SpIONN  # Ujos

8002/9/9 :81eQ uasalujel UoISald :Ag passaulim

8002/9/9 :31eQ Hey|3 sexque| :Ag pexids

*Aj1jenb jenoads aaosduy 03 paaaljaq ate Ay} Se ‘SYSIP (931U Sy} JO NBJ[ U] PASN SYSIP ISALIS;

SENIIGYs)

LIS 0€:}} 80/L0/90 4 00l P3AI9I3Y sy S0 174 aso1  ¥-90908071d } ol

LS 0€:1} 80/20/90 ST 00} P3AIRIY SY 50 0z S§01  $-9090801d } 6

L 0¢:L1 80/20/90 ST 00} PaAiaIaYy SY 50 114 an ¥-90908071d I 8

4N 0c:}} 80/20/90 4 00} P3AIRIdY SY 9150 8's2 dNS  9£-0025080 3 L

ol 0€:11 80/20/90 14 ool PaAl323Y SY 86570 96Vl dNS  §£-0025080 } 9

4N 00-.0 80/20/90 14 0o} PaAtaddy sy 25850 88'¢clL dNS  £-0025080 I S

L 00-20 80/20/90 € 00l PaAIRI3Y sy 1650 66l dWS  Z£-0025080 L 14

L 00:20 80/20/90 14 0ol PaAladay sy ¥829°0 bLg)L dWS 1€-0025080 L €

L 00-.0 80/20/90 € ool PIAIIIY SY 12090 1002 dWS  0£-0025080 3 14

2N 00:20 80/20/90 (4 00l P2AI223Y sy 92250 €l'ge dWNS  82-0025080 l }

3] 6
(jw)uayer (jw)fop ‘oN |adAL wnN | wnN
sajop doig spiepuelg awi] /ayeq Aeaag oA ajeysabiqg ajeysabiq |ejoL siseg daig biyuid | biyyul | usig | 20 arqe daid | dweg

dv :3deq deid PI|0S 1SS XIIel

:90uelRg 8002/9/9 :8¥eq deaid ANON :dOs daid

:aouejeg uey)g eelquie :3shjeuy deid JiA8Y L1/ IVd idOS daid
N / A $HON/SSYD daid yoeg N/ A ¢deid-oy yojed N / A £lusunealj-aid supnoy-UuoN

:9)eg MIIAS; :Ag pamaine

ed maned apemeincd 1ripajepljeA JON yojeg daid 0LZ0d  :eanpedoid deid

sonAjeuy uobeied

JoaysiIopn daud Anisiwayosoipey




VPGL'9 WoISIOA SWIN ce8l 8002/9/2 ‘pauLAPIEQ
PV :sapasiadng ) sonAjeuy uobeied 198ys youag 01.20d 110 mmmn_
v/

%o\\i\w go/s(el
m?.w \
SLOMY fw l 80/90/90 W/Wda (eI Va4 L¥'020€°€C8 0l2-0d S

SLOMY jw l 80/90/90 luynNda (<1 AWA 4 L¥'020€°€C8 olz-ad 1S S1LOMY w l 80/90/90 lw/nda 900°91 18°020€°158 60¢-0d LL
Qiedig  spUn jonbijy 8jeq daig  siun ouon doid Qg SpIPNN  # Ul0S anedig  suun jonbiy eyeq daid aiuios SPIOAN __ # Ujog

N 4 m,\ m\ :9)eq N\\\ :Ag pessaulm

mWO~ Q & W :aeq U\s :Ag payids

sjuswWition
LLLS A PoaAIa9aY SY 50 50 aso1 +9090807d L 0L
LLLS | PoAIaaY SY 50 5’0 $O1  #90%0807d | 6
1L | paAlesay sy 50 50 aw  1-9090801d | 8
LL ' PaA1a2aY SY 50 50 dWS  9£-0025080 ) L
i QMO L]T panesen sy 50 50 dNS  §£-0029080 | 9
1L \J PaAIR3Y SY 50 50 dWS  E-0025080 ) 5
1L PaAlaoay sy 50 50 dWS  2£-0025080 | b
L PaALaoaY Sy 50 50 dNS  1£-0025080 | ¢
L 3 PaALaoaY SY 50 50 dNS  0£-0025080 L z
i QUHOVOL[T  pamsssusy 50 §'0 dWs  82-0025080 ) I
) 6 [
‘oN | edAL wnN | wnN
sajoN daid spiepuejs awiyyejeq Keoaq |  siseg deig biyuy | biywy | ysia | o0 alqe dayd | dweg
dy ‘idaq daid PI{OS :SSB|D XIep
‘@duejeg 800¢/9/9 ‘9jeq daid . 3NON :dOSs daid
:a0uejeq w v yeu| seiquie] :3shjeuy daid A9 1L IVd :dOS daid
N / A &UDON/SSYD daid yojeg N / A édaid-oy ‘yojeq N / A éjuswjeal]-ald aujnoy-uoN
:a1eQ MalAay :Ag pamainay mmmuoﬂmc:m> H.OZ F—Uﬂmm ﬁ—ma—ﬂ— 0lzod :ainpadold ﬁ_m._n_

sonAjeuy uobeied

yoays)Iop daid Ansiwayosoipey




S AMPLE CONDITION FORM (SOLIDS)

/

ANALYST! 7 £
ANALTE S

|ANALYSIS DATE 5/30 Jog . wemHob: Pro p

SAMPLE CONDITION

WORK SAMPLE
ORDER ID | oowe | TEXTURE . " Remarks
LT ’
| _Q‘&QS_BQ—O—- ‘ U\E—SV s f@c'& SoSk o e\ Rsse.
I
T Is ] |
L 9 bon€ ¢
& o0 S o\f\'\wh\ RS
B b N
| , g bone . '
A L) onind Ksswe
[0 \\ | | :
[ 1
[2 on&.
K Teplh onite kssie
[Y { |
(S~ —
[ bone ‘
[+ Sobt cxr\im\ ARSS\AO
[ 8 | \
N
v 20 1o v \Om ne

110



—

SANPLE CONDITION FORM
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' Percent Moisture

Method SOP642M Revision 0

Lab Name: Paragon Analytics

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

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

Dish

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

‘Batch ID | Batch ID Type | Wt Wt | Wt | Dish Wt | Moisture|] Solids
MOI080602-1A |MOI080802-1  {MOI080602-1-1 | MOI080602-1 MB 0 222 222 2.22 0.0 100.0
MOI080602-1A {MOI080602-1 MOI1080602-1-1 | 0805200-1 SMP 225} 13.96| 5.93 3.68 73.6 26.4
MOI1080602-1A |MOI080602-1 MOI080602-1-1 { 0805200-2 SMP 2.25 46| 3.28 1.03 -77.6 22.4
MOI080802-1A |MOI080602-1 | MOI080602-1-1 | 0805200-3 SMP 2.24( 21.08| 7.16 4.92 76.7 23.3
MOI1080602-1A |MOI080602-1  |MOI080602-1-1 | 08052004 SMP 2.23 1.18| 2.95 0.72 39.0 61.0
MOI080602-1A |MOI080602-1  |MOI080602-1-1 | 0805200-5 SMP 2.23 12,5 549 3.26 73.9 26.1
MOI1080602-1A |MOI080802-1 | MOI080602-1-1 | 0805200-6 SMP 2.22 3.741 297 0.75 79.9 20.1
MOI080802-1A |MOI080602-1  {MOI0B0602-1-1 | 08052007 SMP 2.24| 26,79 8.91 6.67 75.1 24.9
MOI080602-1A |MOI080802-1  |MOI0B0602-1-1 | 0805200-8 SMP 2.24 1.2} 2.96 0.72 40.0 60.0
MOI080602-1A |MOI080602-1 | MOI080602-1-1 | 08052009 SMP 2.24 7.7} 4.06 1.82 76.4 23.6
MOI0B0602-1A [MOI080802-1 | MOI0B0602-1-1 | 0805200-10 SMP 223 7.85| 376 1.53 80.5 19.5
MOI1080602-1A |MOI080602-1 | MOI080602-1-1 | 080520011 SMP 2.25| 26.77; 8.59 6.34 '76.3 237
MOI1080602-1A |MOI080602-1  |MOI080602-1-1 | 0805200-12 SMP 2.22 1.45] 2.97 0.75 48.3 51.7
MOI080602-1A |MOI080802-1 MOI080602-1-1 | 0805200-13 SMP 225! 13.59| 5.82 3.57 73.7 26.3
MOI080602-1A {MOI080602-1 | MOI080602-1-1 | 0805200-14 SMP 225 12.64| 5.05 2.80 77.8 222
MOI0B0602-1A |MOI080602-1 | MOI080602-1-1 | 0805200-15 SMP 2.26| 33.65| 10.31 8.05 76.1 23.9
MOI080602-1A |MOI080802-1 | MOI080602-1-1 | 0805200-16 SMP 2.26 4.1 4.89 243 40.7 59.3
MOI0B0B02-1A |MOI080602-1  |MOI0B0G02-1-1 | 0805200-17 SMP 225 18.8| 7.08 4.83 743 25.7
MOI080602-1A |MOI080602-1  |MOI080602-1-1 | 0805200-18 SMP 2.25| 11.43F 4.87 2.62 771 22.9
MOI080602-1A |MOI080602-1 | MOI080602-1-1 | 0805200-19 SMP 2.26| 42.59| 12.87 10.61 75.1 24.9
MOI080602-1A |MOI080802-1 | MOI080602-1-1 | 0805200-20 SMP 2.25 348 442 217 376 62.4

Page 1 0of 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

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

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

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

QC Types

CAR Carrier reference sample DUP Laboratory Duplicate

LCs Laboratory Control Sample LCSD Laboratory Control Sample Duplicate

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Dupiicate REP Sample replicate

SMP Field Sampie SYS Sample Yield Spike

Comments:

DUP = Sample Duplicate

Wet Wt = Sample Wet Wt - Dish Wt

Dry Wt = Sample Dry Wt + Dish Wt

Dry Wt - Dish Wt = Sample Dry Wt - Dish Wt

All weight vaiues shown above are expressed in grams.

RPD =

% Moisture =

(Sample Value - Duplicate Value)

% Solids =

(Wet Weight - Dry Weight)

2

Dry Weight
Wet Weight

Wet Weight

X100

X100

X100

Page 2 of 2

LIMS Version: 6.152A

Paragon Analytics

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

Lab Name: Paragon Analytics

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

Balance ID: .25

Out of Oven; 6/1/2008 @ 12:00:00 PM

Oven ID: 18
in Oven: 5/30/2008 @ 6:00:00 PM

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

‘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

MOI080602-3A |MO1080602-3 | MOI080602-3-1 | MOI080602-3 MB 0 2.25 2.25 2.25 0.0 100.0
MO|080662-3A MOI080602-3 | MOI080602-3-1 | 080520021 SMP 2.2 18.34 6.89 4.69 74.4 25.6
MOI080602-3A |MOI080602-3 | MOI080602-3-1 | 0805200-22 SMP 225 1544 5.44 3.19 79.3 20.7
MOI080602-3A {MOI080602-3 | MOI080602-3-1 | 0805200-23 SMP 2.21| 44.29] 12.69 10.48 76.3 237
MOI080602-3A |MOI080602-3 MOI080602-3-1 | 0805200-24 SMP 2.21 4.04 489 2.68 33.7 66.3
MOI080602-3A [MOI080602-3 | MO!080602-3-1 | 0805200-25 SMP 2.21 8.01 4.16 1.85 75.7 24.3
MOI080602-3A |MOI080602-3 | MOI080602-3-1 | 080520026 SMP 2.21| 23.53 , 7.33 5.12 78.2 21.8
MOI1080602-3A [MOI080602-3 | MOI080602-3-1 | 0805200-27 SMP 223 11.89 4,92 2.69 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
MOI080602-3A |MOI1080602-3 | MOI080602-3-1 | 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
MOI080602-3A |MOI080602-3 | MOI080602-3-1 | 0805200-31 SMP 2.26| 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 222 13.63] 12.52 10.30 24.4 75.6
MOI080602-3A |MOI080602-3 © | MOI080602-3-1 | 0805200-34 SMP 2.22{ 13.88 5.09 2.87 79.3 20,7
MOI080602-3A [MOI080602-3 | MOI080602-3-1 | 0805200-35 SMP 2261 14.96 511 2.85 80.9 19.1
MOI080802-3A |MOI080602-3 | MOI080602-3-1 | 0805200-36 SMP 2.24 25.8 7.5 5.26 79.6 20.4
MOI0806802-3A [MOI080602-3 | MOI080602-3-1 | 0805200-37 SMP 2.22| 1044 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 Dupiicate

MB Method Blank MS Laboratory Matrix Spike

MSD Laboratory Matrix Spike Duplicate REP Sample replicate

SMP Field Sample SYS Sample Yield Spike

Comments:

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

Wet Wt = Sample Wet Wi - Dish Wit 2

Dry Wt = Sampie Dry Wt + Dish Wt .

Dg Wi - Dish \7Vt = Igample Dr;Wt - Dish Wt % Solids = !\)/_\r/yetﬁwggg_;t X100

All weight values shown above are expressed in grams. . (Wet Weight - Dry Welght)

% Moisture = Wet Weight X 100

Page 1 of 1

Paragon Analytics
LIMS Version: 6.152A

Date Printed: Tuesday, June 03, 2008
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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 Us020
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
08052004 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 B4 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 35.7 35.7 215

10805200-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 proportionaliy
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 U6020
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 35.7 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 7.1 358.7 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 7.1 356.7 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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Description: Po-209 : / //q/b,g
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* Natinnal Fnstitute of Standards & @Bnlrnulngy
Cerfificate ey & A

Standard Reference Materlal 4326
Polonium-209 Radioactivity Standard

This Standard Reference Material (SRM) consists of radioactive Polonium-209 chloride and hydrochloric
acid dissolved in 5 mL of distilled water. The solution is contained in a flame-sealed NIST borosilicate-glass
ampoule. The SRM is intended for the calibration of alpha-particle counting instruments and for the
monitoring of radiochemical procedures

Radiological Hazard The SRM ampoule contains Polomum 209 w1th a total actwlty of approx1mately
- 500Bgq. Polomum—209 decays by alpha-particle emission. None of the alpha particles escape from the SRM
ampoule. Duringthe decay process X-rays and gamma rays with energies from approximately 10 keV to 900

keV are also emitted. Most of these photons escape from the SRM ampoule but their intensities are sosmall.

- that they do not represent a radiation hazard. Approximate unshielded dose rates at several distances (as
of the reference time) are given in note [a]*. The SRM should be used onIy by persons quallf ed to handle

radi OaCtIVC materlal

Chemical Hazard: The SRM ampoule contains hydrochlonc acid with a concentratlon of 2 moles per liter
of water. The solution is corrosive and represents a health hazard if it comes in contact with eyes or:skin.
If the ampoule is to be opened to transfer the solution, the recommended procedure is given on page 2. The
ampoule should be opened only by persons quallﬁed to handle both radloactlve materlal and strong acid

solutlon

Storage and Handlmg The SRM should be stored and used at a temperature between 5 and 65 °C. The
solution in an unopened ampoule should remain stable and homogeneous for at least five (5) years after
receipt. Refer to reference [5] for details on the long-term stability of polonium solution standards.: The
“ampoule (or a any subsequent container) should. always be clearly marked as containin g radioactive material.
If the ampoule is transported, it should be packed, marked, labeled, and shipped in accordance with the

applicable national, international, and carrier regulations. The solutlon in the ampoule is a dangerous.good

(hazardous material) because of both the radioactivity and the strong acid. .

Preparatron “This Standard Reference Material was prepared in the Physws Laboratory, I onizing Radiation
Division, Radloact1v1ty Group, JM.R. Hutchinson, Group Leader. The overall technical direction and
physical measurements leading to certification were prov1ded by R. Coll¢ of the Radioactivity Group, and

Z.Lin, Guest Researcher. The support aspects involved in the preparation, certification, and issuance of this

SRM were coordinated through the Standard Reference Materials Prograrn

Lisa R. Karam, Deputy Chief

Ionizing Radiation Division

Gaithersburg, Maryland 20899 . , Robert L. Watters, Jr., Chief
January 1995 (Text only revised November 1997) Measurement Services Division
Text revised and expiration date extended December 2005

SRM 4326, page 1 of 6 ‘ *Notes and references are on pages 5 and 6.
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Liquid- Scmtlllatlou Countmg Warnmg

Polon1um=;09 decays prlmarlly by alpha-partrcle emission. One of the principal alpha -particle transition
feeds a: low-egevgy, delayed, isomeric state in the lead-205 daughter quuld scintillation measurements of
polonium=209 activity can include some-of the act1v1ty of this isomeric state. Refer to reference [6] for
further infoFmation about the effect of this isomeric transmon on routine hquld-scmtrllatlon counting of

polonium- 209
Recommended Procedure for Opemng the SRM Ampoule
1) If the SRM solution is to be drluted itis recommended that the diluting solutlon have a composrtlon 1
- comparable to that of the SRM solutior. - )
2)  Wear eye protection, gloves, and protectlve clothing and work over a tray with absorbent paper in
it. Work in a fume hood. In addltron to the radioactive material, the solutlon contams stl ong acid
and is corrosive. : ' : : : ‘
3)ie Shake the ampoule to wet all of the msrde su1face ofthe ampoule Return the ampoule to the uprlght '
: posmon ' S
4) Check that all of the hqurd has drained out of the neck of the ampoule. If necessary, gently tap the
neck to speed the process : : : P o
5 Holdlng the ampoule uprlght score the narrowest part of the neck around its entire crrcumference E
W1th a scribe or dlamond pencrl ‘ . i :
6) Lrghtly wet the scored line. ThlS 1educes the crack propagatron ve oc1ty and makes for a cleaner
break : ) }
7 Hold the ampoule uprlght w1th a paper towel awiper, ora supportJIg Usmg apaper towel or wiper
to avoid contamination, snap:off the top of the ampoule by pressmg the nar rowest part of the neck _
‘ away from you whlle pulhng the tip of the ampoule towards you:” - ; :
8. - ‘;Transfer the solution from the ampoule using a pycnometer or-a plpet Wlth dlspenser handle B
NEVER PIPETTE BY MOUTH. :
) Sealany ‘unused SRM solutlon in a ﬂame—sealed 01ass ampoule 1f possrble to mmlmlze the

evaporation loss.

See also reference [4]*.

SRM 4326, page 2 of 6

*Notes and references are on pages 5 and 6.
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PROPERTIES OF SRM 4326

Certified values

Radionuclide

| Polonium-209

Reference time

1200 EST, 15 March 1994

Massic alpha-gparticle-emis’sion rate
of the solution [b]*

85.42 5! «g”! (Polonium-209 only) [c]

Relative expanded uncertainty (4=2)

0.42% [d]

Solution mass

(5160 0.003) g [e]

(1.031 % 0.004) g-mL" at 22 °C [e]

Solution density

Uncertified values

"Physical i’rope;rties:

~ Source description .

Liquid in flame-sealed NIST borosilicate-glass ampoule i

B Ampoule speciﬁcatio‘ns'

Body outside diameter (16.5%+ 0.5) mm _
Wall thickness (0.60 = 0.04) mm -
Barium content Less than 2.5% -

‘Lead-oxide content

Less than 0.02%

‘Chemical Properties:

Other heavy elements :

Trace quantities

_' Solution composition

" Chemical Concentration Mass Fraction
Formula - (molL™") (g.g™h)
H,0 ' . 53 093 -
HCI 2.0 007 - .
HNO,; <3x10°? K2 10
- PoCl, 7 x 1071 2x 107

.Radiological Properties:

"Alpha-pavrticle-emitting impurities
(massic alpha-particle emission rate) -

Polonium-208: (0.106 % 0.017) s «g”! [e, f]. i

‘Photon-emitting impurities

-| None detected [g] :

‘Half lives used

| Polonium-209: (102 + 5) a [8][h]
Polonium-208: (2.898 .0.002) 2 [8][h]

Calibration method and measuring
‘| instrument(s)

Two 4no. liquid-scintillation counting systems, 27o. gas-
flow proportional counter, and silicon surface-barrier.

detector.

SRM 4326, page 3 of 6 -

“*Notes and references are on pages 5 and 6,
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EVALUATION OF THE UNCERTAINTY OF THE MASSIC ACTIVITY [d]*

Input Quantity x;, | Method Used -ToE\"faluate'i’t(xl,z),': - -Relative - Relative - | - . Relative
the source of uncertainty the standard uncertainty of x;, | Uncertainty | Sensitivity | Uncertainty
(A) denotes evaluation by Of Input Factor, Of Output
(and individual statistical methods Quantity, |OyIdx;|+ |- Quantity,
uncertainty components (B) denotes evaluation by ulx)x;, [ (xdly) - uO)yy
where appropriate) other methods (%) [i] Gl (%) [k]
Massic liquid Standard deviation for repeated | - 0.06 1.0 0.06 -
scintillation count rate, measurements. Six degrees of: :
corrected for freedom. (A) ‘
background and decay L i
Background variability Multiple comparisons (A) [7] 0.20 0.02 [m] - 0.004
Liquid-scintillator Multiple comparisons (A) [7] 0.12 1.0 0.12
quench corrections o N A e, o . -
Liquid-scintillation- | Multiple comparisons (A) [7] 0.7 0.007. - 0.005
cocktail stability ’ v ‘
Gravimetric | Estimated (B) ._ 0,05 1.0 0.05 ..
measurements N v '
Half-life of Po-208. Standard uncertainty 0.07 [n] 0.0003 [p] 0.00002
Half-life of Po-209 - -of the half life (A) - 49 [n] 0.004 [p] 0.02
Extrapolation of alpha=. | Estimated (B) [7] 0.06 - 1.0 | 006
particle-count-rate- 1. o ‘
versus-energy to Zero
energy '
Live time [q] Estimated (B) [7] 0.04 1.0 0.04
Alpha-particle detection | Estimated (B) [7] . 0.10 1.0 ~0.10
efficiency of scintillator ‘ S o
Correction for non- Estimated (B) [7] - 0.06 1.0 0.06
alpha—partxcle—decay ' - - o o
modes ~ _ JHE
Alpha-particle-emitting | Estimated (B) [r] ) 1 81 10.001 0,01 -
impurities Limit of detection [s] - 100 . 0.0006 0.06.
Photon-emitting Limit of detection (B) [s] . 100 ©0.0002 0.02
impurities - :
Relative Combined Standard Uncertainty of the Output Quantity, z(y)y, (%) - 0.21
Coverage Factor, k : x2
0.42

Relative Expanded Uncertainty of the Output Quantity, Uly, (%)

SRM 4326, page 4 of 6

" *Notes and references are on pageé S5and 6.



[a] The Sievert is the ST unit for dose equivalent. See reference [1]. One uSv.is equal to 0.1 mrem.
Distance from Ampoule (cm): - 1 30 100 -~ ' '
Approximate Dose Rate (uSv/h): < 0.1 - -

[b] Massic alpha-particle-emission rate is the preferred name for the quantity alpha-particlé'(-lé‘mission
rate divided by the total mass of the sample. Massic activity is the preferred name for the quantity
activity divided by the total mass of the sample. See reference [1]: ‘

[c] The polonium-209 massic activity of the solution is 85.83 Bq-g™!, assuming an alpha-particle
branching ratio of (0.9952 + 0.0004) s «Bq™ [h].

[d] The reported value, y, of massic alpha-particle emission rate (alpha-particle emission rate per unit
mass) at the reference time was not measured directly but was derived from measurements and
calculations of other quantities. This can be expressed as y = fx,, x,, X3, . . X,), Where fis a
mathematical function derived from the assumed model of the measurement process. The value, x;,
used for each input quantity 7 has a standard uncertainty, u(x,), that generates a corresponding
uncertainty in y, #(y) = |9y/ox,|-u(x,), called a component of combined standard uncertainty of y.
The combined standard uncertainty of y, u(y), is the positive square root of the sum of the squares
of the-components of combined standard uncertainty. The combined standard uncertainty is
multiplied by a coverage factor of k=2 to obtain U, the expanded uncertainty of v,
Since it can be assumed that the possible estimated values of the massic alpha-particle emission rate
are approximately normally distributed with approximate standard deviation u,(y), the unknown value
of the massic activity is believed to lie in the interval y + U -with a level of confidence of
approximately 95 percent. ‘ ' : " '
Fér further information on ihe expressibr‘l. of uncerféinties, see refcrellcés [2] é_r_ld [3]

[e] The stated uncertainty is two times the standard uncertainty.

[f] Estimated limits of detection for alpha-particle-emitting impurifies, expressed as massic alpha-particle
emission rate, are:’ o : PRE - ' '
0.002 s'-g" for energies less than 3.5 MeV, -~ °
0.05 s'-g’ for energies between 3.5 and 4.2 MeV, and
0.0002 s'-g"! for energies greater than 5.18 MeV.

[g] b,Estimated limits of défection for photon-emitting impurl:ties, as of March 1994, éxpressed as niassic
photon emission rates, are: _ R . ’ R
2x10* s”!-g"! for energies between 15 keV and 68 keV, -
2x10% s™!g"! for energies between 81 keV and.256 keV, :
6x10° s™!+g™! for energies between 266 keV and 892 keV, and _—
4x10° s”!+g"! for energies between 900 keV and 3300 keV, provided that the photons are ‘
separated in energy by 4 keV or more from photons emitted in the decay of polonium-209 See
reference [7] for further information about the impurity analyses. o

[h] The stated uncertainty is the standard uncertainty.

[i] Relative standard uncertainty of the input quantity x, .

[] The relative change in the output quantity y divided by the relative change in the input quantity x,.
If |9ylox;[+(x/y) = 1.0, then a 1% change in x, results in a 1% change in y. If| Oylox,|+(x/y) = 0.05, then
a 1% change in x; results in a 0.05% change in y.

SRM 4326, page 5 of 6
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(k]

m]

[n]

[p]
[q]

[r]

[s]

oy

[2]

[B1

[4]

[5]

[6]

[7]

(8]

|3yl |+(xiy) = | At

Relative component of combined standard uncertainty of output quantity y, rounded to two significant

figures or less. The relative component of combined standard uncertainty of y is given by u,(»)ly = . .

|ayIax, | «uCx)ly = |@y1dx;|+(xy) « u(x)lx;. The numerical values of u(x,)lx,, | 3yidx, |+(x57), andu,(y)ly,
all dimensionless quantltres, are listed in columns 3, 4, and 5, respectlvely Thus, the valuein column
5 is equal to the value in column 4 multiplied by the value in column 3. The input quantmes are
mdependent or very nearly so.. Hence the covariances are zero-or negligible. . :

[9ylox;|«(xly) = (average backgroundco_unt _rate)/(average net sample count rate)

The relative standard uncertainty of A+ is determined by the relative standard uncertainty of 1 (1 e.,
of the half life). The relative standard uncertainty of 7 is negligible. o

’fhe;"'live time is determined by counting the pulses 'frorn a gated .crystal—ccntrclled. escibllatorh '

The standard uncertamty the detected lmpurlty |8y/8x {(response per Bq of
1mpur1ty)l(response per Bq of Polomum-209)} {(Bq-of 1mpur1ty)l(Bq of Polomum-209)}

‘The standard uncértainty for each undetected 1mpur1ty that mlght reasonably be expected to. be present
is estimated to be equal to the estimated limit of detection for that impurity,-i.e. u(x)ix; = 1:00%.

|ayIdx,|+(x{y) = {(response per Bq of impurity)/(response per Bq of Polonium-209)}+{(Bq of
1mpur1ty)i(Bq of Polon1um-209)} Thus u,(p)ly is the relative change in y if the lmpurlty were present

- with a massic activity equal to the estimated limit of detection..,
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Anlsotpe Products Laboratories Company

A\ ANATYTICS

SO+ 8} S

gecid 2 |injoe @4,%&

1380 Seaboard Industrial Bivd.
Atfanta, Georgia 30318

Tel 404-352:8677

Fax 404-352-2837
www.analyticsinc.com

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

73351-307

Pb-210 50 mL Liguid in Flame Sealed Vial

This standard radionuclide source was prepared gravimetrically
from a calibrated master 1liquid radionuclide solution source.

The master source was calibrated by Iliquid

counting.

scintillation

Radionuclide purity and calibration were checked by germanium

gamma-ray spectrometry.
for this source are given below.

Tle nuclear decay rate and assay date

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.

ISOTOPE: Pb-210

ACTIVITY (dps): 3.831 E4

HATLF-LIFE: 22.3 years

CALIBRATION DATE: July 2006 12:00 EST

RELATIVE EXPANDED
UNCERTAINTY (k=2):

(7]
W
o\°

y—impurities <0.1%

Impurities:
' o-impurities (other

52.10846 grams 1M HNOs solution.

P O NUMBER 71239 6-13-06, Item

SOURCE PREPARED BY:

than decay products) <0.01%

—
A Ayl BT -

M. Taskaeva, Radiochemist

Q A APPROVED:

V)

713006
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PARAGON ANALYTICS
Radiochemistry Data Package
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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

137



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
T 14000 -
8 -
12000 A
10000 4
8000 ]
8000 -
4000 -
2000 A
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 Gross 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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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 145
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
Quality Control Daté Signed IPL Ref. No.: 987-7
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- . Tibb o vevevified 5[20/06
< : . 24937 Avenue Tibbitts A .
P~ ISOtOpe PrOdUC‘[b Valencia, California 91355 expites  Slaolod
Laboratories A
Tel 661-309:1010 //47: f % 18

An Eckert & Ziegler Company Fax 661-257-8303 ré ca // 'é', L/,[%

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

Quality Control Ddte Signed IPL Ref. No.: 987-7
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24937 Avenue Tibbitts
Valencia, California 91355

Tel 661-309-1010
Fax 661-257-8303

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

Quality Control

Medical Imaging Laboratory

24937 Avenue Tibbitts  Valencia, California 91355

| T-Mar 03
Date Signed IPL Ref. No.: 987-2
150 9001 CERTIFIED
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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

Quality Control
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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

Date Signed IPL Ref. No.: 987-2
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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.
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Date Signed IPL Ref. No.: 987-2
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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
Dafe Signed IPL Ref. No.: 987-7
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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
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