ALS Paragon

Isotopic Americium
Case Narrative

Los Alamos National Laboratory SMO

Rock -- 09-476
Work Order Number: 0812153

This report consists of the analytical results and supporting documentation for one solid sample
received by ALS Paragon on 12/16/2008.

This sample was prepared according to procedures SOP773R10, SOP778R12, and SOP751R2.
Modifications were made to the method as described in QASS #365782. Due to activity seen in
prescreen, the sample was prepared at a reduced aliquot of ~0.25gram.

The sample was analyzed for the presence of ** Am according to procedure SOP714R11. The
analysis was completed on 01/28/2009.

The isotopic analysis results for this sample 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.

The associated method blank was prepared at a reduced aliquot to facilitate accurate comparison with
the sample. Consequently, the requested MDC of 0.02 pCi/gram was not achieved following a
standard count time of 300 minutes. The achieved MDC for the method blank is less than one fifth
the activity for the associated sample. The sample is identified with an “M” flag on the final reports.

The requested MDC of 0.02 pCi/gram was not met for sample 0812153-1. The reported activity for
this sample is greater than the achieved MDC. This sample is identified with an “M3” flag on the
final reports.

No further anomalous situations were encountered during the preparation or analysis of this sample.
All remaining quality control criteria were met.



A

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

%W %%@Qy

#an Anderson ate
Radiochemistry Prim

ta Reviewer

S/0

diochemistry Final Data Reviewer Date



U o U U U 0o g

o oo odg b g g goooon

gob U
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ALS Paragon

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0812153
Client Name: Los Alamos National Laboratory SMO
Client Project Name: Rock
Client Project Number: 09-476
Client PO Number: 33204-001-06 F3

Client Sample Lab Sample | COC Number Matrix Date Time
Number Number Collected | Collected
CAPU-09-1656 0812153-1 SOLID 09-Dec-08
Page 1 of 1 ALS Paragon

LIMS Version: 6.242A Date Printed: Tuesday, February 03, 2009
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Page 1 of 1

Wednesday, December 10, 2008 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 09-476C
LOS ALAMOS REQUEST NUMBER: 09-476
NATIONAL LABORATORY
ATTN: Lance Steere TURNAROUND/REPORT DUE: 1/9/2009

Paragon Analytics, Inc. TURNAROUND REQ'D: 30

225 Commerce

Fort Collins, CO 80524

LAB REQUEST COMMENTS: Please Send results, invoice and questions to Keith greene at LANL.
SAMPLE ID CTNR CTNRDESC ORDER PRESERV MATRIX
CAPU-09-1656 1 1LPOLY AM241+GS+ISOPU+ISO None S

U+SR90
Relinquished By: Date Time Received By: Date Time
M| e <M e %415+,
<{ i /8 In Chgenl Imm\o\‘o CMW ia-b-0% 105

Printed Name Signature Printed Name Slgnature
Printed Name Signature Printed Name Signature
Printed Name Signature Printed Name Signature
Received for DISPOSAL By: Date Time Remarks:
Printed Name Signature



CONDITION OF SAMPLE UPON RECEIPT FORM Paragon Analytics

Chent: . AN L Workorder No:  NR 1 >1S 3
Project Manager: (& Initials: C!}’r Date: { 3 -{L- O )
1. Does this project require any special handling in addition to standard Paragon procedures? YES
2. Are custody seals on shipping containers intact? NONE @ NO
3. Are Custody seals on sample containers intact? NONE ;| (YES NO
4 1Is there a COC (Chain-of-Custody) present or other representative documents? @ " NO
5. Are the COC and bottle labels complete and legible? @'
6. s the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. " " @ NO
of containers, matrix, requested analyses, etc.)
7. Were alrbllls / shipping documents present and/or 1emovable'7 'DROP OFF, (f ) NO
8. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) : @ YES NO
9. Are all aqueous non-preserved samples pH 4-9? - (/é\) YES © NO
10. Is there sufficient sample for the requested analyses? @ NO
1. Were all samples placed in the proper containers for the requested analyses? @ NO
12. Are all samples within holding times for the requested analyses? @ NO
13. Were all sample containers received intact? (not broken or leaking, etc.) @ NO
. Are all samples iring no heads VOC, GRO, RSK/MEE, Rx CN/S, rad :
14 ples requi 1 g pace ( X radon)  YES . NO
headspace free?  Size of bubble: < green pea > green pea
' Do perchlorate LCMS-MS samples have headspace? (at least 1/3 of container required) ( N/E YES NO
16. Were samples checked for and free from the presence of residual chlorine? '
(Applicable when PM has indicated samples are from a chlorinated water source; note if field preservation . - YES NO
with sodium thiosulfate was not observed.) :
17. Were the samples shipped on ice? P  YES @
18. Were cooler temperatures measured at 0.1-6.0°C? IR gun used*:  #2 #4 &x& © YES @
Cooler #: l
01y, . %
Temperature ("C): >
1>-1-0%
No. of custody seals on cooler:
alex)
Survey/ External uR/hr reading: 13
Acceptance
Information Background pR/hr reading: | |

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.

Ne +ime listtd on Coc  or Inabsgl L

Lo

A < 7
If applicable. was the client contacted? @/NO/NA Contact: // {L'Q‘ )/L\ (9 - Date/Time: IL( L9 (‘”

Project Manager Signature / Date: (4 (r£

4'! L’//
*IR Gun #2: Oakton, SN 29922500201-0066 *IR Gun #4: Oakton, SN 2372220101-0002

Form 201r21.xis (7/30/08)
Page 1 of 1



i

{4

-
-

)
.
=

- T




U oo U U U 0o g

g oo odg b o g gouooon

ot

SAMPLE RESULTS
SUMMARY




T j0 T afeg uobered SV

o
—
VZvZ'9 UOISIBA SINITT

6002 ‘€0 Areniged ‘Aepsan) :pajulld ared

*DAW pauodal ayy uey Jayealb s| Alanoe pauodal ay) Ing ‘18w Jou sem DA paisanbal ayl - W

“Jaw Jou sem DAW paisanbai ayyl -

Hwr uondsisa mogeg - a8 “SHWI| JINeJap SPISINO PISIA [edIWaYD - ZA

‘pawWNsse S| pIaIA aAReIuend “%O0TT-00T ¥e [04U0D Ul S PISIA [ed1WwayD - TA

(602 AOS IVd 998S) uoienuaduo) a|qeidslsq WnwiuiN - DAiN "*OAWN d4198ds ajdwes ueys Jsrealb ‘DN paisanbay ueys sse| s1Nsay - 11
(€. dOS Ivd @9s) Aureusoun perebedold [elol - NdL DA oy10ads ajdwes sy uey) ss8| S1INSaY - N
suonenaIqay :sBe|g/siaiend

T-€STZT8ONY :dl abexoed ereg

SjUBWIW 0D
eN 6002/82/T 1-22T060SY anos 6/10d ST L¥'0-/+68'€ Trz-wy a|dwes 959T-60-NdVD T-€512T80
pazAreuy adA al a|dwes
sbe|4 aleq yoreg daid | xurenw suun oaw | NdLsS T ~/+3nssy apIonN ajdwes | i edwes 1ualD qe
Wd ZT:8:9 9/¥-60 :doquinN 193foid JualD
6002 ‘€0 Arenige- ‘Aepsany :uo palioday €GTZT80 :49pJO }IOM IVd 300y BN 198(0ud 1uB1ID
74071 :9bed uoBered sy :awepN Alojeloge OIS AloTeioge] feuoneN sowe|y SoT :awep usl|D

Arewwng sjinsay a|dwes Adoasoaoads eyd|y Ag wnioswy 21d010S|




gob U

QC RESULTS
SUMMARY

11



Isotopic Americium By Alpha Spectroscopy

PAl 714 Rev 11
Method Blank Results

Lab Name: ALS Paragon
Work Order Number: 0812153
Client Name: Los Alamos National Laboratory SMO
ClientProject ID: Rock 09-476

Lab ID: AS090122-1MB Sample Matrix: SOLID Prep Batch: AS090122-1
Prep SOP: PAI 778 Rev 12 QCBatchlID: AS090122-1-1
Date Collected: 23-Jan-09 Run ID: AS090122-1B

Date Prepared: 23-Jan-09 Count Time: 300 minutes

Date Analyzed: 28-Jan-09

Final Aliquot: 0.259 g
Result Units: pCi/g
File Name: Spectrum #1

CASNO Target Nuclide Result +/- 1 s TPU MDC Requested Lab Qualifier
MDC
14596-10-2 Am-241 0.016 +/- 0.042 0.121 0.02 umMm
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Am-243 17.61 13.9 pCilg 78.9 30-110 %
Comments:

Qualifiers/Flags: Abbreviations:

U - Resultis less than the sample specific MDC.

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

TPU - Total Propagated Uncertainty (see PAlI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

Y2 - Chemical Yield outside default limits.

BDL - Below Detection Limit

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: AM0812153-1

Date Printed: Tuesday, February 03, 2009 ALS Paragon
LIMS Version: 6.242A

Page1of 1
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Isotopic Americium By Alpha Spectroscopy
PAI 714 Rev 11
Laboratory Control Sample(s)

Lab Name: ALS Paragon
Work Order Number: 0812153
Client Name: Los Alamos National Laboratory SMO
ClientProject ID: Rock 09-476

Lab ID: AS090122-1LCS

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 12
Date Collected: 23-Jan-09
Date Prepared: 23-Jan-09
Date Analyzed: 28-Jan-09

Prep Batch: AS090122-1
QCBatchlID: AS090122-1-1

Run ID: AS090122-1B

Count Time: 300 minutes

Final Aliquot: 0.259 g

Result Units: pCilg

File Name: Spectrum #1

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 1s TPU Limits | Qualifier
14596-10-2 Am-241 16.7 +/- 15 0.1 17.2 96.9 79 - 118 P,M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Am-243 17.61 13.0 pCilg 73.6 30-110 %
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC. TPU - Total Propagated Uncertainty (see PAI SOP 743)
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration (see PAl 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: AM0812153-1
Date Printed: Tuesday, February 03, 2009 ALS Paragon Page 1 of 2

LIMS Version: 6.242A
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Isotopic Americium By Alpha Spectroscopy
PAI 714 Rev 11
Laboratory Control Sample(s)

Lab Name: ALS Paragon
Work Order Number: 0812153
Client Name: Los Alamos National Laboratory SMO
ClientProject ID: Rock 09-476

Lab ID: AS090122-1LCSD

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 12
Date Collected: 23-Jan-09
Date Prepared: 23-Jan-09
Date Analyzed: 28-Jan-09

Prep Batch: AS090122-1
QCBatchlID: AS090122-1-1

Run ID: AS090122-1B

Count Time: 300 minutes

Final Aliquot: 0.259 g

Result Units: pCilg

File Name: Spectrum #1

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 1s TPU Limits | Qualifier
14596-10-2 Am-241 179 +/- 1.6 0.2 17.2 104 79 - 118 P,M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Am-243 17.61 13.2 pCilg 74.7 30-110 %
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC. TPU - Total Propagated Uncertainty (see PAI SOP 743)
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration (see PAl 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: AM0812153-1
Date Printed: Tuesday, February 03, 2009 ALS Paragon Page 2 of 2

LIMS Version: 6.242A
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Isotopic Americium By Alpha Spectroscopy
PAIl 714 Rev 11
Duplicate Sample Results (DER)

Lab Name: ALS Paragon
Work Order Number: 0812153

Client Name: Los Alamos National Laboratory SMO

ClientProject ID: Rock 09-476

Field ID:
Lab ID: AS090122-1LCSD

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 12
Date Collected: 23-Jan-09
Date Prepared: 23-Jan-09
Date Analyzed: 28-Jan-09

Prep Batch: AS090122-1

QCBatchlID: AS090122-1-1
Run ID: AS090122-1B

Count Time: 300 minutes

Final Aliquot: 0.259 g
Prep Basis: As Received
Moisture(%): NA
Result Units: pCilg
File Name: Spectrum #1

CASNO Analvte Sample Duplicate DER | Control Lab
y Result +/- 1s TPU Result +/- 1s TPU Limit |Qualifiers
14596-10-2 Am-241 16.7 +/-1.5 179+/-1.6 0.28 2.13 P,M3
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: AM0812153-1

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: Tuesday, February 03, 2009

ALS Paragon

LIMS Version: 6.242A

Pagelof 1
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Isotopic Americium By Alpha Spectroscopy

Lab Name: ALS Paragon
Work Order Number: 0812153

PAI 714 Rev 11
Sample Results

Client Name: Los Alamos National Laboratory SMO

ClientProject ID: Rock 09-476

Field ID: CAPU-09-1656 Sample Matrix: SOLID Prep Batch: AS090122-1 Final Aliquot: 0.259 g
Prep SOP: PAI 778 Rev 12 : -1- is: i
Lab ID: 0812153-1 p Vv QCBatchID AS090122-1-1 Pr.ep Basis: As Received
Date Collected: 09-Dec-08 Run ID: AS090122-1B Moisture(%): NA
Date Prepared: 23-Jan-09 Count Time: 300 minutes Result Units: pCilg
Analysis ReqCode: ASP-A-021 Date Analyzed: 28-Jan-09 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 1s TPU MDC Requested | Lab Qualifier
MDC
14596-10-2 Am-241 3.89 +/- 0.47 0.15 0.02 M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Am-243 17.61 11.44 pCilg 65.0 30-110 %
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit

Data Package ID: AM0812153-1

Date Printed: Tuesday, February 03, 2009 ALS Paragon Page 1 of 1

LIMS Version: 6.242A
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: 0812163-1
Spectrum #1 Analysis #1

Detector: 50

Batch Name: AAS090122-1_B

Nuclide Library: Am-241

Analysis Method: Absolute Interactive ROl Analysis

ROI Set: Am-241

Sample

Acquisition

Calibration

Bkgd Info: Sample: B09012750; Det: 50; Spectrum #1; Jan-27-2009 15:24
Calibration Date: 1/27/2009 12:31:25PM

Efficiency Calibration: C02012750

Efficiency: 30.63% +/- 0.15% TPU(2 sigma)

Sample Size : 0.25

Acquisition Start Date: 1/28/2009 9:07:08AM
Live Time: 300.00 min.

Real Time: 300.01 min.

Dead Time: 0.00 %

Energy Calibration: C08012750

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

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer
Tracer Name: 872.3610.15 Am-243 ' Tracer Nuclide: Am-243
Tracer Activity: 20.28 DPM/mL x (V0l.)0.50 mL = 10.14 DPM Tracer Recovery: 65.14%
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Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROI ‘ 2.00Sigma Critical
Energy  Start End FWHM gRr, Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV_ %. Counts Counts Counts  pCilg pCilg pCilg  pCilg _
Am-243 5271.5 5026.4 5349.9 72.0 99.7 606.00 0.60 605.40 1.2E+001 9.7E-001 4.4E-002 1.7E-001
Am-241 5477.4 5359.7 5565.6 53.4 100.0 134.00 0.30 133.70 4.0E+000 8.7E-001 3.1E-002 1.4E-001
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: AS090122-1MB Sample Size : 0.25
Spectrum #1 Analysis #1

Acquisition
Detector; 51 Acquisition Start Date: 1/28/2009 9:07:08AM
Batch Name: AAS090122-1_B Live Time: 300.00 min.
Nuclide Library: Am-241 Real Time: 300.01 min.
Analysis Method: Absolute ROI Analysis, Set Name = Am-241 Dead Time: 0.00 %
ROI Set: Am-241

Calibration

Bkgd Info: Sample: B09012751; Det: 51; Spectrum #1,; Jan-27-2009 15:24
Calibration Date: 1/27/2009 12:31:50PM Energy Calibration: C09012751
Efficiency Calibration: C09012751 Energy Cal: Gain = 9.8047 keV / Ch

Efficiency: 31.79% +/- 0.17% TPU(2 sigma) Zﬁs:t 1.3'0405680102‘3}:/\/ o
uaaratic = 0. e

Tracer
Tracer Name: 872.3610.15 Am-243 Tracer Nuclide: Am-243
Tracer Activity: 20.28 DPM/mL x (Vol.)0.50 mL = 10.14 DPM Tracer Recovery: 79.08%
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: AS090122-1LCS
Spectrum #1 Analysis #1

Detector: 52
Batch Name: AAS090122-1_8B
Nuclide Library: Am-241

Analysis Method: Absolute ROl Analysis, Set Name = Am-241

ROI Set: Am-241

\

Bkgd Info; Sample: B09012752; Det: 52; Spectrum #1; Jan-27-2009 15:24

Calibration Date: 1/27/2009 12:32:13PM
Efficiency Calibration: C09012752
Efficiency: 30.66% +/- 0.21% TPU(2 sigma)

Sample

Sample Size : 0.25

Acquisition
Acquisition Start Date: 1/28/2009 9:07:09AM
Live Time: 300.00 min.
Real Time: 300.01 min.
Dead Time: 0.00 %

Calibration

Energy Calibration: C09012752

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

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer
Tracer Name: 872.3610.15 Am-243 Tracer Nuclide: Am-243
Tracer Activity: 20.28 DPM/mL x (Vo0l.)0.50 mL = 10.14 DPM Tracer Recovery: 73.73%
] I 1
130 Am-241
]
120 - Am-243
110 4
100 A
90 - ,
£ &0
3 b
(4] I
80
50 - }
40 -
30 - |
I
20 4 !
101 | k
D 1 1 1 1 ¥ I L T 1 1 T 4 1 ] I T T I U ] Ll 1 1 1 1 1 T T 1 1 1 1 1 T T I I 1 T 1 T T 1 ] 1 1
3045 3345 3645 3945 4245 4545 4845 5145 5445 5745 G045 6345 6645 6945 T245 V545 TH45
Energy (keV)
. Nuclide Summary (ROI)
Peak ROI ROI 2.00Sigma Critical
Energy Start End FWHM BR. Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV  %. Counts Counts  Counts  pCilg pCilg pCilg pCilg
Am-243 5271.5 5046.0 5369.5 68.4 99.9 688.00 1.20 686.80 1.3E+001 1.0E+000 5.5E-002 1.8E-001
Am-241 5477.4 5379.3 5585.2 55.7 100.0 650.00 0.00 650.00 1.7E+001 2.6E+000 0.0E+000 7.2E-002
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample
Sample: AS090122-1L.CSD Sample Size : 0.25
Spectrum #1 Analysis #1
Acquisition
Detector: 54 Acquisition Start Date: 1/28/2009 9:07:10AM
Batch Name: AAS090122-1_B Live Time: 300.00 min.
Nuclide Library: Am-241 Real Time: 300.01 min.
Analysis Method: Absolute ROl Analysis, Set Name = Am-241 Dead Time: 0.00 %
ROI Set: Am-241
Calibration
Bkgd Info: Sample: B08012754; Det: 54; Spectrum #1; Jan-27-2009 15:24
Calibration Date: 1/27/2009 12:33:14PM Energy Calibration: C02012754
Efficiency Calibration: C09012754 Energy Cal: Gain=9.7289 keV /Ch
Efficiency: 30.66% +/- 0.15% TPU(2 sigma) Offset = 3,053.57 keV
Quadratic = 0.0000 keV / Ch?
Tracer
Tracer Name: 872.3610.15 Am-243 Tracer Nuclide: Am-243
Tracer Activity: 20.28 DPM/mL x (Vol.)0.50 mL = 10.14 DPM Tracer Recovery: 74.83%
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Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROI ' 2.00Sigma Critical
Energy Start End FWHM R, Gross Bkgd Net Activity TPU Level MDA
Nuclide  keV keV keV keV  %. Counts Counts Counts  pCilg pCilg pCilg pCilg
Am-243 5281.5 5057.7 5378.8 75.3 99.9 698.00 0.90 697.10 1.4E+001 1.0E+000 4.7E-002 1.6E-001
Am-241 5485.8 5388.5 5592.8 71.9 100.0 709.00 0.60 708.40 1.9E+001 2.7E+000 3.8E-002 1.5E-001
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Paragon Analytics

QUALITY ASSURANCE SUMMARY SHEET

PARW.0.#/BATCH  ~£12)573
TEST %
METHOD YD
SOP/REV (PREP) 739 /9

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.

1 { 13\30{"%

1. Sample 0812153-1 consisted of a small rock that was placed into a Ziploc bag and
crushed with a rubber mallet. The crushed rock was then transferred to a 220mL
polypropylene cup and weighed.

2. A three acid digestion was performed by adding 25mL each of HNOs, HC, and HF to

O\D% the sample cup. A MB, LCS, and LCSD were created at this time by adding all three
\‘?)yb acids to empty 220mL cups. 4 f /)g
3. Following digestion, the sample was taken to dryness and then brought up in 10ml  /# *
HNOj3 and ~150ml DI water.
4. The sample was filtered through qualitative fluted filter paper, diluted to
1000ml with DI water, and packed for a geometry 1 gamma analysis.
5. Following gamma analysis, the sample will be released for all remaining rad
analyses.

TECHNICIAN/ANALYST % W DATE /R }TS/LZQ?

DEPARTMENT MANAGER CW% DATE _ 2|20 |0%

O

PR 3 6 57 8 2 FORM 302r16.doc (4/22/04)
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92 Notebook No.
PROJECT /}"Y\ - RL‘” ‘7 ’ (o- LBZZ K Continued From Page
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Bppm \working | Lol il af fuaradl [LlG.2282-9)) | a1
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IR A qa2%.,92 Stnd ID: 616.2382.92
L — N (o - .
, Am-241 MC ‘ Aelal s | - Description: Am-241 ‘.( Z@ 0 i
P Dei;ﬁ:‘;ﬁ: s;:nus \4 ot T Stnd ID: 616.2382.92 Y 5\‘ IB{ M AcF;ivity: 20:80 ¢, dpm/ml ’\%
~— Vi mb ' y N
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! of Time: .__.AN\\ . - . + Cl R
B Pfa;.,l;ate: :lllef‘:ID:! Prep by: CDM \2s Uncertainty: 0.44 dmemL 9 % Prep Date: 4/25/03 Prep by. CDM;:
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Hlf Life (v): 4.32E+02 o [ Ref Time: NIA \ x/Com 0.1M HCI . ;
S @//Jlff Prep D 12 Yep by: __ Matrix Comp. L
L A Matfr;’/JcOif: 4izsins ron by coM o, HalfLife (y): 432E+02 L\%
Half Life (y): 4.32E+02 B
C \(\ e }’5/05 /% MAY REQUI%E%/ ORICPT }NORK
MWzl _H| 25703 ol BlBMY |-
Signed J/ Date Signe Date .V.'_";.'
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ANALYTICS - | gty
| | PTT S5  WERE
CERTIFICATE OF (CALIBRATION

Standard Radionuclide Source

63651~-307
Am-241 5 wlh Diguid in Flame Sealed Vial

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

Radionuclide purity and calibration were checked by germanium

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

below.

ANALYTICS maintains traceability "to the National Iunstitute of
standards and Technology through Measurements Assurance Programs
ag described in USNRC Reg. Guide 4.15; Revision 1.

TSOTOPE: = . ‘ . Am-241 -

ACTIVITY {(dps) : 3.728 E4
HALF-LIFE: ) 4,322 B2 years
CALIBRATION DATE: .  April 18, 2002 12:00 EST
TOTAT, UNCERTAINTY®: 3.3%

SYSTEMATIC: . 3.0%

RANDOM: | ©0.3%

%99% confidence level.

Impurities: -y-impurities <0.1%

5.11972 grams 1M HCI solution.

P O NUMBER EW040502, Item 3

SOURCE PREPARED BY: _ - puawa;aavﬂl—*
M. Taskaeva, Radiochemist

o a approvED: - - _J)) /%m€é;/,>f Y503

s

. At
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- L
Stnd ID: 872.3610.15 NETLe

Description: Am-243

Expiration: 10/14/2009 ; |Reverification Log
Activity: 20.28 dpm/mL Analysis Date Initials  Expiration Date

et

- 6\ 2s Uncertainty: 0.81 dpm/mL N g[d
Ref. Date: ‘7/23/2008 A\l

i A

A3

Ref Time: NIA
Prep Date: 10/13/2008 Prep by: jdd
Matrix/Comp. 1.0 M HCI

Half Life (y): 7.37E+03 io 4
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— . ) ' ,%‘( 13ISO Seaboard Industrial Blvd.
. ) T~ Atlanta, Georgia 30318
= Eckert&Ziegler o mieny
Analytics www.analyticsinc.com
CERTIFICATE OF CALIBRATION
Standard Radionuclide Source
77919-307

Am-248 5 mL Liquid in Flame Sealed Vial

Customeyx: Paragon Analytics
‘P, O. No.: 73625, 7-11-08, Item 1

This standard radlonuchde source was prepared gravimetrically from a calibrated master solution.
difperodéad mrin e eeErcam oMo rhagtinmatar gyretam.
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AlphaVision v5.3

Analyst: ORTEC

Detector: 25 \AD

9 5lulv%

_ Alpha-Spectroscopy

ORTEC

801 S. Hiinois Ave.

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

Energy Calibration: RSO (Source 9)
Description: A

Calibration

Analysis Date: 5/20/2008 11:57:30AM
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: 5/20/2008 10:43:22AM

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

Efficiency Calibration Name: RSO (Source 9)

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)

5400 3
B000 7
5600 1
5200 1
4300
4400 3
4000 3
3600 3
3200 3
2800 1
2400 3
2000 3
1600 3
1200
800
400 3

0 1
1T 2

counts

I I i 1 1 1 1 1

4 81 81 101

Method: Interactive ROI
Algorithm: Linear

Peak
Energy

MeV

Peak

1 ] T
221 251
channels

Nuclide Activity Summary

ROI
Start
Channel

431

I
461

491

I U I 3 1 I I 1 i i 1

LS 1
2% 3 341 371 401

Initial Calibration: No
Shelf: 1

Net Count
Rate

(cpm)

ROI
End
Channel

Gross
Counts

U-235
U-234
Am-241

140
178
251

4.40
4.78
5.49

100
153
210

22.54
852.60
203.23

789.00 -
29,841.00
7,113.00

152
190
270
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AlphaVision v5.3 ‘Alpha-Spectroscopy Calibration Report | 801S. llinois Ave.
Analyst: ORTEC Oak Ridge, TN 37830

Detector: 25 9:19:22AM 5/21/2008

Calibration e Sate: 512072008 12.25.46PM

Energy Calibration: RSO 182 (Source 1) Calibration Type: Energy And Efficiency

Description:

— Source Info
Certificate ID: A1 RSO#182 Certification Date: 5/1/2003 12:00:45PM
Prepared by: IPL

Description: .
Acquisition

. Detector: 25, SN: Energy Calibration Equation:
Acquisition Start Date: 5/20/2008 11:35:12AM Gain = 9.8047 keV / Ch

Live Time: 35.00 min. Offset = 3,026.20 keV
Real Time: 35.03 min. Quadratic = 0.0000 keV / Ch?

Efficiency Calibration Name: RSO 182 (Source 1) Efficiency: 28.35% +/- 0.19% TPU(2 sigma)

16000 -
15000 U-234
14000 -
13000 -
12000 A
11000 4
10000 4
9000 -
8000 -
7000 A
6000
5000 -
4000 -
3000 A
2000 4
1000 |

courts

Am-241

U | AR A B SN IR SR M AN | L

1T 21 4 81 8 1M

I 1 1 I ) 4 ¥ 1 1 I 1 1 i l I 1 I I I 1 I I I I I

191 24 251 281 311 341 37 401 431 461 491
channels

Method: Interactive ROI Initial Calibration: No
Algorithm: Linear Shelf: 1

Nuclide Activity Summary

Peak ROI ROI Net Count
. Peak Energy Start End Gross Rate
Nuclide Channel MeV Channel Channel Counts (cpm)

U-235 140 4.40 100 152 1,678.00 47.94
U-234 178 4.78 163 190 73,969.00 2,113.40
Am-241 251 5.49 210 270 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 4
28000 -
26000 -
24000
22000 -
20000 -
£ 1s000 4
= -
8 18000 -
14000 -
12000 A
10000 -
8000 -
5000 1 Am-241
4000 -
2000 - &
0 1Tt 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 2 41 B 8 101 221 251 281 31 341 3F 401 431 451 491
channels
Method: Interactive ROI Initial Calibration: No
Algorithm: Linear Shelf: 1
Nuclide Activity Summary
Peak ROI ROI ' Net Count
Peak Energy Gross Rate
Nuclide Start End Count
Channel MeV Channel Channel ounts (cpm)
U-235 140 4.40 100 152 3,156.00 90.17
U-234 178 478 153 190 141,741.00 4,049.74
Am-241 251 5.49 210 270 14,459.00 413.11
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AlphaVision v5.3

Analyst: ORTEC
Detector: 25

ORTEC

801 S. lllinois Ave.

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

Energy Calibration: RSO 184 (Source 3)

Description:

Calbraton  alysis Date: 5/20/2008 1:45:22PM

Calibration Type: Energy And Efficiency

Certificate ID: A3 RSO#184
Prepared by: IPL

Description:

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

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)

Acquisition

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 A
12000 4
11000 -
10000 A
8000 A
8000
7000 4
8000
5000 A
4000 +
3000 A
2000
1000

courts

D LD LR S N N |

1T 21 #1 81 8

Method: Interactive ROI
Algorithm: Linear

101

Peak

Peak
Energy

MeV

Am-241

T L I L
221 251

chanrels

I I 1 I

401 431

451

491

281 31

341

i I l

37

Initial Calibration: No
Shelf: 1

Nuclide Activity Summary

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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INPE\YEII R B Alpha-Spectroscopy Calibration Report  ERSWSN
e e - : 801 S. lllinois Ave.
Analyst: ORTEC Oak Ridge, TN 37830

Detector: 25 9:21:31AM  5/21/2008

Calibration s Date: 5/20/2008 2.41:04PM
Calibration Type: Energy And Efficiency

Energy Calibration: RSO 185 (Source 4)
Description:

Source Info
OCartificada 1D Il\ a4 )r?bf\#4 oz
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AlphaVision v5.3

Analyst: ORTEC
Detector: 25

Energy Calibration: RSO 188 (Source 7)
Description:

Certificate ID: A7 RSO#188
Prepared by: IPL

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)

13000 -
14000
13000 +
12000 A
11000 -+
10000 A
3000 -
8000 A
7000 4
8000
5000 -
4000
3000 -
2000 -
1000 4

counts

0 I 1 U 1 ! 1 1 i 1 1

1 21 4 81 8 101

Method: Interactive ROI
Algorithm: Linear

Am-241

channels

Nuclide Activity Summary

i 4 I ¥ 1 1 1 i 1 5 1 I 1 1 I I 1 I T I ! ! L)

221 251 23 3N 341 37 401 43 451 491

Initial Calibration: No
Shelf: 1

) Peak EPneearzy s':g,'t Il;?c: Gross Ne;g&unt
Nuclide Channel MeV Channel Channel Counts (cpm)
U-235 139 4.40 100 152 1,420.00 4057
U-234 178 4.78 153 190 65,445.00 1,869.86
Am-241 251 5.49 210 270 41,741.00 1,192.60
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AlphaVision v5.3

Analyst: ORTEC
Detector: 25

Energy Calibration: RSO 189 (Source 8)
Description:

ORTEC

801 S. lllinois Ave.

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

Calibration

Certificate ID: A8 RSO#189
Prepared by: IPL

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

Source Info

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

Description:
Acquisition
Detector: 25, SN: Energy Calibration Equation:;
Acquisition Start Date: 5/20/2008 4:42:28PM Gain = 9.8047 keV / Ch
Live Time: 35.00 min. Offset = 3,036.00 keV
Real Time: 35.07 min. Quadratic = 0.0000 keV / Ch?
Efficiency Calibration Name: RSO 189 (Source 8) Efficiency: 28.59% +/- 0.12% TPU(2 sigma)
36000
33000
30000 -
27000 1
24000
(o)) .
= ]
3 21000 -
o ]
18000 1
15000
12000 -
3000 1 Am-244
6000
3000
D ] 1 [ ) [ I 1 1 1 1 1 1 1 1] I 1 1 I 1 1 I i 1 L 1 1 1 1 ] 1 L ) 1 1 1 | 1
121 #8181 101 13 181 491 22 251 281 311 34 3T 401 431 461 491
channels 3
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
uclilae 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

Energy Calibration: RSO 190 (Source 9)
Description:

Certificate ID: A9 RSO#190
Prepared by: IPL

Description:

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)

ORTEC

801 S. lllinois Ave.

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

Calibration e e 5/21/2008 9-08-00AM

Calibration Type: Energy And Efficiency

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

Acquisition

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
1

D U 1 I

191

-l‘ I t I 1 1 1 1 1 1 I I t I 1 1 I I I i 1 I

T T T
221 281

1 21 # B 8 101 13 161 251 311 341 371 401 431 481 491
channels
Method: Interactive ROIl 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 4.40 100 152 781.00 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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Laboratories -
Tel 661:309-1010 4 aﬁ&e, (
An Eckert & Ziegler Company Fax 661257+8303 fC ca [ £ /- /S'O_S

/"-v\\
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.: 92MI1X2203026

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: 3.99¢ nCi (148.0 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 Mar 1998.

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: z 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", edlted by Virginia Shirley, 19886.

~ 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.

IS=Hpr—03
Ddte Signed IPL Ref. No.: 987-7

Dt}
Quality Control

1SO 9001 CERTIFIED

Medical Imaging Laboratory Industrial Gauging Laboratory 5
24937 Avenue Tibbitts  Valencia, California 91355 1800 North Keystone Street  Burbank, California 91505
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Tel 661-309:1010 //47: f % 18

An Eckert & Ziegler Company Fax 661-257-8303 re ca // '6', t/,[%

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.: 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 (227.3 Bq)
Physical description:
A. Capsule type: Disk (22 mm OD X 0.79 mm THK)
7 DS [ YHdzaC [ljomane i s e e S

[
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27805
CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.O. 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.: 92M1X2203021

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

Contained Radioactivity:

U-234: 2.731  nCi (101.0Bq) Am-241:; 0.9325 nCi (34.50 Bqg)
U-235: 0.03416 nCi (1.264 Bq) Total Activity: 3.698 nCi (136.8 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 4145 a/min in 2z on 18 Mar 03.

Quality Control Date Signed IPL Ref. No.: 987-2

1S0 9001 CERTIFIED

Medical Imaging Laboratory Industrial Gauging Laboratory 3
24937 Avenue Tibbitts  Valencia, California 91355 _ 1800 North Keystone Street Burbank, California 91501,53
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3 RY- %
CERTIFICATE OF CALIBRATION

ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.0O. 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 (203.0 Bq) 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 leve: + 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 2n on 18 Mar 03.

(o Jj—ﬂ/l'gf—og

Date Signed IPL Ref. No.: 987-2

Quality Control

150 9001 CERTIFIED

Medical Imaging Laboratory Industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355 1800 North Keystone Street Burbank, California 91504
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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.: EW030603/R2155
L Radiannglide s  Am=241 (atalng No - Miec._Tn
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.— | 24937 Avenue Tibbitts o vevevified 912008

— ISOtOpe Produce Valencia, California 91355 ‘0( I l expies 512009
Laboratories ] 68

recellbratie

$-07%

Tel 6613091010 ¢A T
An Eckert & Ziegler Company Fax 661+257+8303 /{)

CERTIFICATE OF CALIBRATIg
ALPHA STANDARD SOURCE

—
Py

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 (107.1Bq) Am-241: 1.853 nCi (72.26 Bq)
U-235: 0.02502 nCi (0.9257 Bq) Total Activity: 4873 nCi (180.3 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 5463 a/min in 2% on 18 Mar 03.

[ T-Ha—03

Date Signed IPL Ref. No.: 987-2

Quality Control

1SO 9001 CERTIFIED

Medical Imaging Laboratory Industrial Gauging Laboratory 1
24937 Avenue Tibbitts  Valencia, California 91355 1800 North Keystone Street Burbank, California 9150453
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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): 432.17 + 0.66 years

Contained Radioactivity:

U-234: 9.048 nCi (334.8 Bq) Am-241: 1.433 nCi (53.02 Bqg)
U-235: 0.1771 nCi (6.553 Bq) Total Activity: 1066 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 2r on 11 Apr 03.

(S Apr—c 3
Dafe Signed IPL Ref. No.: 987-7

ISO 9001 CERTIFIED
Medical Imaging Laboratory Industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355 1800 North Keystone Street Burbank, California 915062
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—_ 24937 Avenue Tibbitts
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Fax 661-257-8303

CERTIFICATE OF CALIBRATION ‘
MIXED ALPHA STANDARD SOURCE

Radionuclide: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide: U-235 P.O. No.: 73179/R3768

Radios 23 Am-241 Catalog No.: MISC-STD

Half-life (U-234):  (2.454 + 0.006)E+05 years  Reference Date: 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, 12.00 Bq

U-235: 0.02970 nCi, 1.099 Bq Totai Activity:  1.703 nCi, 63.01 Bq
Physical Description:

A. Capsule type: Disk (47 mm OD x 0.76 mm THK)

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