Tuesday, April 08, 2008

LOS ALAMOS
NATIONAL LABORATORY

ATTN: Lance Steere
Paragon Analytics, inc,
225 Commerce
Fort Collins, CO 80524

Please analyse the enclosed samples
according to the schedule indicated:

SHIP DATE: 4/8/2008
TURNAROUND/REPORT DUE: 5/8/2068
TURNAROUND REQ'D: 30 Days

RAD SCREENING: Not Required
LAB REQUEST COMMENTS:

LANL ER SMO CONTACT;
v

. IR . Page 1 of 2 TR .

REQUEST NUMBER: 08-339

These Samples are on:

LANL Request ancmﬁom-wmw_

Per Agreement Number:1-800-443-1511
Project Cost Code: WEPR13110300

Signature: g
Ay £
Vi { il
PRIORITY METHOD Omﬂﬂ ! CNTNR SAMPLE ID SAMPLE DATE SAMPLED SAMPLE COMMENTS SPECIAL
MATRIX INSTRUCTIONS
HASL-300:ISOPU 1 SFB08-08-11838 S 2/8/2008 #1 White Rock at NM sent to Paragon
oversight office area
1 SFB08-08-11839 S 2/8/2008 #2 dust sample, White sent to Paragon
Rock at NM oversight
bathroom
HASL-300:1SOU 1 SFB08-08-11838 S 2/8/2008 #1 White Rock at NM sent to Paragon
oversight office area
1 SFB08-08-11839 S 282008 #2 dust sample, White sent to Paragon
Rock at NM oversight
bathroom
HASL-300:PO-210 1 SFB08-08-11838 S 2/8/2008 #1 White Rock at NM sent to Paragon

oversight office area




Tuesday, April 08, 2008
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REQUEST N

PRIORITY METHOD CODE

CNTNR SAMPLE ID

SAMPLE DATE SAMPLED SAMPLE CO
MATRIX

HASL-300:P0-210

1 SFB08-08-11839

S

2/8/2008 #2 dust sample
Rock at NM ove
bathroom
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Tuesday, April 08, 2008

LOS ALAMOS
NATIONAL LABORATORY
ATTN: Lance Steere
Paragon Analytics, Inc.
225 Commerce
Fort Collins, CO 80524

Page 1 of 1

LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 08-939C
REQUEST NUMBER: 08-939

TURNAROUND/REPORT DUE: 5/8/2008
TURNAROUND REQ'D: 30

LAB REQUEST COMMENTS: |
SAMPLE ID CTNR CTNR DESC ORDER PRESERV MATRIX
SFB08-08-11838 1 500 ML POLY AM- None S
241+ISOPU+ISOU+SR90
SFB08-08-11839 1 500 ML POLY AM- None S
‘ : 241+ISOPU+ISOU+SR90
.‘Relinquished By: Date Time Received By: Date Time
v
Printed Name Signature Printed Name Signature
Printed Name Signature Printed Name Signature
Printed Name Signature Printed Name Signature
Received for DISPOSAL By: Date Time Remarks:

Printed Name Signature







Los Alamos National Laboratory Page 2 of 2
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENTID: 379 EVENTNAME: Dust from WR offices March08
SAMPLE ID: SFB08-08-11839 ' ' .
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
~ DATE COLLECTED(MM/DD/YYYY): cz / 0 / 2oog MEDIA; NA
TIME COLLECTED (HH:MM) 7Aoo ) 2oy SUBMEDLA: . QTHER
PRS ID; SFB SAMPLE TECH CODE: M
LOCATION ID: UNK , FIELD QC TYPE; NA
LOCATION TYPE: GENERIC FIELD PREP: NA
TOP DEPTH: 0 SAMPLE USAGE: NV
BOTTOM DEPTH: 0 SCREEN/PORT DESC;
FIELD MATRIX: & DOyet EXCAVATED: YES/NO (NA’
COMPOSITE TYPE: e COMPOSITE TIME INTERVAL: s WATER FLOWING: YES/NO /@
BOREHOLE: YES/NO /@ BOREHOLE DECLINATION: o BOREHOLE DIRECTION: Vs
# PRIORITY _ORDER CNTNR PRESERVATIVE, COL%F/J;I'JTED SPECIAL INSTRUCTIONS
z 1 ?41\;I+.-ISOPU+ISO -;EWQ ¢ None sent to Paragon
U+SR90 SCOMe Pol - |- Ye<
‘7\ 1 ISO_Po W"' p Ice _ i:7¢) sent to Paragon
DASE ol tron, WD o WA ek ®

ONE @onTamry 500 mi Poley,
SAMPLE COMMENTS: #2 dust sample, White Rock at NM oversight bathroom

LOCATION DESC:

FIELD SCREENING/MEASUREMENT RESULTS:

COLLECTED BY (PRINT) REVIEWED BY (PRINT) ﬁ?ﬂ—aﬁﬂ/ |
W/ T TP d '
RELINQUISHED BY Date/Time RECEIVED BY Date/Time
(Printed Name%/ % /] / €<% |(Printed Name) > 3310 ¢
(Signature) ﬂ')/ / Aiog (Signature) _ @ 1106
RELINQUISHED BY Date/Time RECEIVED BY Date/Time

(Printed Name) (Printed Name)
(Signature) o (Signature) j
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DATA VALIDATION COVER SHEET

Records Use only

5119-1 -
. .
Data Validation Cover Sheet . Los Alamos
HATHINAL LABDRATIEY
Reviewed By: KAS _ Level: I Date: 7/14/08

VALIDATOR'S SIGNATURE: DATE: 7/11/08

Form 5118-1, Revision 0.0 LOS ALAMOS
Environmental Restoration Project
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RAD ANALYTICAL DATA VALIDATION CHECKLIST

5119-2

Records Use only

Rad Analytical Data Validation Checklist . Los Alamos
N&Hwﬁﬁs%« EANGRATORY
Yes No N/A Assign Qualifier Listed Below If
Criterion = Yes
(Check One) Non-detected Detected
: Analyte Analyte
Olg |0 1. The holding time was >1 and %2 times the UJ, R9 J-,R9
applicable holding time requirement.
Olm | O 2. The holding time was >2 times the applicable R, R9a J-, R9a
holding time requirement.
3. The results for the affected analytes are U,R5 N/A
x| OO considered not detected () because the
associated sample concentration was less than
or equal to the MDC,
4. The analyte should be regarded as rejected R, R5a R, R5a
O 0K _because spectral interferences prevent positive
identification of the analytes.
5. The MDC and/or TPU documentation is missing. R, R5b J-, R5b
O | 0O Data may not be acceptable for use. Contact the
SMO or external laboratory for information.
6. The results for the affected analytes should be U, R11 N/A
ROl regarded as not detected (U) because the
_ associated sample concentration was less than
3X the 1 sigma TPU.
| olo 7. The sample result is <5X the concentration of U,R4 N/A
the related analyte in the method blank.
8. The affected analytes are considered estimated N/A J, R4a
O x| 0O and biased high because this analyte was
identified in the method blank but was >5X.
9. The sample result is <56X the concentration of U, R4d N/A
Ol 0K the related analyte in the trip blank, rinsate
blank, or equipment blank,
10. Required method blank information is missing. R, Rde R, R4e
O X | d Data may not be acceptable for use. Contact the
SMO or external laboratory for information.
11. The tracer is <10%R. Follow the external R, R3 R,R3
Olx !l O laboratory limits located within the associated
data package. Tracer%R is not applicable for
Gamma Spectroscopy.
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RAD ANALYTICAL DATA VALIDATION CHECKLIST

5119-2

Rad Analytical Data Validation Checklist

P

Records Use only

ey
» Los Alamos

HATIONAL LAFORATORY
pusger SR EREE o g

Yes No N/A

(Check One)

Assign Qualifier Listed Below If
Criterion = Yes

Non-detected
Analyte

Detected
Analyte

12

The tracer is < the Lower Acceptance Level
(LAL) but 210%R. Follow the external laboratory
limits located within the associated data
package. Tracer%R is not applicable for Gamma
Spectroscopy.

UJ, R3a

J-,R3a

13.

The Tracer%R value is > the Upper Acceptance
Limit (UAL). Follow the external laboratory
limits located within the associated data
package. Tracer%R is not applicable for Gamma
Spectroscopy.

N/A

J+, R3b

14.

Required tracer information is missing. Data
may not be acceptable for use. Contact the SMO
or external laboratory for information. Tracer%R
is not applicable for Gamma Spectroscopy.

R, R3d

R, R3d

15.

The LCS percent recovery was <10%. Follow the
external laboratory limits located within the
assoclated data package.

R, R12

R, R12

16.

The LCS percent recovery was < the LAL but
>10%. Follow the external laboratory limits
located within the associated data package.

UJ, R12a

J-, R12a

17.

The LCS percent recovery was > the UAL.
Follow the external laboratory limits located
within the associated data package.

N/A

J+, R12b

18.

The LCS documentation is missing. Data may
not be acceptable for use. Contact the SMO or
external laboratory for information.

R,R12¢c

R, R12c

18.

Associated duplicate sample has DER or RER >
the analytical laboratory’s acceptance limits.

R, R10

J,J10

20.

The duplicate sample was not prepared and/or
analyzed with the samples for unspecified
reasons. The duplicate information is missing.
Data may not be acceptable for use. Contact the
SMO or external laboratory for information.

R, R6

R, R6
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RAD ANALYTICAL DATA VALIDATION CHECKLIST

5119-2

Rad Analytical Data Validation Checklist

o
MW}

Records Use only

 LosMamos

TS FLL L E R —

Yes No N/A

{Check One)

Assign Qualifier Listed Below If
Criterion = Yes

Non-detected
Analyte

Detected
Analyte

21,

The associated matrix spike recovery was
<10%. Follow the external laboratory limits,
MS/MSD is not applicable to Gamma
Spectroscopy.

R, R6

R, R6

22,

The associated matrix spike recovery was
<10%. Follow the external laboratory limits.
MS/MSD is not applicable to Gamma
Spectroscopy.

UJ, R6a

J-, R6a

23.

The associated matrix spike recovery was
above the UAL. Follow the external laboratory
limits. MS/MSD is not applicable to Gamma
Spectroscopy.

UJ, R6b

J+, Réb

24,

Required matrix spike information is missing.
Data may not be acceptable for use. Contact the
SMO or external laboratory for information. If
LCS information is present, do not Reject.
Qualify data based on LCS information, MS/MSD
is not applicable to Gamma Spectroscopy.

R, Ré6c

R, R6¢

25,

Duplicate, dilution, or reanalysis.

UJ, R88

J, R88

26.

The LANL. project chemist identified quality
deficiencies in the reported data that require
further qualification. This code can ONLY be
used and/or under advisement by the LANL
project chemist.

UJ, R, R19

J, R, R19

27.

Quantification of data via data validation did not
occur based on Quality Control requirements in
this procedure, Adhere to the external
laboratory qualifiers found within the Form |
analytical data summary sheets generated by
the external laboratory.

U, U_LAB

J,J_LAB
NQ, NQ




Isotopic Americium By Alpha Spectroscopy
PAl 714 Rev 11
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0804083

Client Name: Los Alamos National Laboratory SMO

ClientProject ID: 08-939

Field ID: SFB08-08-11838
Lab.ID: 0804083-1

Analysis ReqCode: ASP-A-003

Sample Matrix: SOLID

Prep SOP: PAI778 Rev 12
Date Collected: 08-Feb-08
Date Prepared: 13-May-08
Date Analyzed: 28-May-08

Prep Batch: AS080513-2
QCBatchID: AS080513-2-1
Run ID: AS080513-2A
Count Time: 1000 minutes

Report Basis: As Recalved

FinalA liquot: 0.454 g
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi/g
File Name: Spectrum #1

CASNO Target Nuclide

Result +/- 1s TPU

MDC

Requested
MDC

Lab Qualifier

14596-10-2 Am-241

-0.005 +/- 0.013

U,R5 0.050

0.02

UM

ChemicalY ield Summary

Carrier/Tracer | Amount Added

Result

Units Yield

Control
Limits

Flag

Am-243 4.911

313

63.8

pCi/g

30-110%

Comments:

Qualifiers/Flags:
U -Resulti 5 legs than the sample specific MDC.

Y1 - Chemical Yield is in control at10 0-110%. Quantitative Yield is assumed.
Y2 - Chamical Yield outside defaultl imits,
LT - Resulti & less than Requested MDC, greater than sample specific MDC,

M3 - The requested MDC was notm et, but the reportad
activity is greater than the reported MDC.,

M - The requested MDC was not met,

Abbrevations;

TPU - Total Propagated Uncertainty (see PAIS OF 743)

MDC - Minimum Detactable Concentration (see PAIS OP 709)
BDL - Below Detection Limit

Data Package ID: AM0804083-1

Date Printed: Monday,J une 02,2008

Paragon Analytics
LIMS Version: 6.151A

Page 1 of 2

CLL
7/11/08




Isotopic Americium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos National Laboratory SMO
ClientProject ID: 08-939

Field ID: *SFBO0B-08-11839 Sample Matrix: SOLID Prep Batch: AS080513-2 FinalA liquot; 0.595 g

LabiD: 08040832 Prep SOP: PAI778 Rev12 QCBatchID; AS080513-2-1 Prep Basis: As Received

; Date Collected: 08-Feb-08 Run ID: AS080513-2A Moisture(%): NA
Date Prepared: 13-May-08 Count Time: 1000 minutes Resuit Units: pCi/g
Analysis ReqCode: ASP-A-003 Date Analyzed; 28-May-08 Report Basis: As Received File Name: Spectrum #1
CASNO | Target Nuclide Result +/- 1s TPU MDC Requested | Lab Qualifier
MDC
14596-10-2 Am-241 0.034 +/-0012 U,RM 0.011 0.02

ChemicalY ield Summary

Carrier/Tracer § Amount Added Result Units Yield Control Flag
Limits
Am-243 3.748 217 pCifg 57.8 30-110%
Comments:

Qualifiers/Flags:
U - Resulli s lass than the sample specific MDC,

Y1 - Chemical Yield is in control at10 0-110%. Quantitative Yield is assumed,
Y2 - Chemical Yield cutside defaultl imits,
LT - Resulti & less than Requested MDC, greater than sample specific MDC.

M3 - The requested MOC was notm et, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbrevations:

TPU - Tofal Propagated Uncentainty (see PAIS OF 743)

MOC - Minimum Detectable Concentration (see PAIS QP 709)
BDL - Below Detection Limit

Data Package ID: AM0804083-1

Date Printed: Monday,J une 02,2008 Paragon Analytics Page 2 of 2
LIMS Version: 6.151A
CLL

7/11/08 18




Isotopic Plutonium By Alpha Spectroscopy
PAl 714 Rev 11
Sample Resuits

Lab Namme: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos National Laboratory SMO
ClientProject ID:  08-939

Field ID: SFB08-08-11838 Sample Matrix: SOLID Prep Batch: AS080513-2 FinalA liquot: 0.454 g
Lab ID: ‘08040331 Prep SOP: PAI778 Rev12 QCBatchiD; A5080513-2-1 Prep Basis: As Received
a Date Collected: 08-Feb-08 Run ID: AS080513-2B Moisture(%): NA
Date Prepared: 13-May-08 Count Time: 1000 minutes Result Units: pCi/g
Analysis ReqCode: ASP-A-003 Date Analyzed: 28-May-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 1s TPU MDC Requested | lL.ab Qualifier
MDC
13981-16-3 Pu-238 0.021+-0.017 U R11 0.019 0.02
10-12-8 Pu-239/240 0.028 +/-0.017 yY,R11 0.019 0.02

ChemicalY ield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Pu-242 4912 2.16 pCilg 44.0 30-110%
Comments:
Qualifiers/Flags:

U - Resulti $ less than the sample specific MDC.
Y1 -Chemical Yigld ig in control at10 0-110%. Quantitative Yield is assumed.

¥2 - Chemical Yield outside default) imits.
LT - Resulti s less than Requestad MDC, greater than sample specific MDC.,

M3 - Tha requasted MDC was notm et, but the reported
aclivity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations;

TPU - Total Propagated Uncertainty (see PAIS OP 743)

MDC - Minimum Detectable Concentration (see PAIS OP 708)
BDL - Below Detection Limit

Data Package ID: PU0804083-1

Date Printed: Wednesday, June 04,2008 Paragon Analytics Page 10f 2
LIMS Version; 6.153A

CLL
7/11/08 18




Isotopic Plutonium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos National Laboratory SMO

ClientProject I1D:

08-939

Field iD; SFB08-08-11839
Lab ID: 0804083-2

Analysis ReqCode: ASP.A-003

Sample Matrix: SOLID

Prop SOP: PAI778 Rev 12
Date Collected: 08-Feb-08
Date Prepared: 13-May-08
Date Analyzed: 28-May-08

Prep Batch: AS080513-2
QCBatchlD: AS080513-2-1
Run ID: AS080513-2B
Count Time: 1000 minutes

Report Basis: As Received

FinalA liquot: 0.595 g
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi/g
File Name: Spectrum #1

CASNO

Target Nuclide

Result +/- 1s TPU MDC

Requested
MDC

Lab Qualifier

13981-16-3

Pu-238

0+/-0.014 U,R5 0.058

0.02

UM

10-12-8

Pu-239/240

0.024+-0.015 | Rs 0.045

0.02

um

ChemicalY ield Summary

Carrier/Tracer

Amount Added

Result Units Yield

Control
Limits

Flag

Pu-242

3.748

1.84

pCifg 49.2

30-110%

Comments:

Qualifiers/Flags;

U -Resulti s less than the sample specific MDC.

Y1 -Chemical Yield is in control at10 0-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside defaultl imits.

LT - Resulti s less than Requested MDC, graater than sample specific MDC,

M3 - The requested MDC was notm et, but the raported
activity is greater then the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPLI - Total Propagated Uncertainty (sae PAIS OP 743)

MOC - Minimum Detectable Concentration (see PAIS OP 709)

BOL - Below Detection Limit

Data Package ID: PU0B04083-1

Date Printed: Wednesday, June 04,2008

Paragon Analytics
LIMS Version: 6.153A

Page 2 of 2

CLL
7/11/08




Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos National Laboratory SMO
ClientProject ID: 08-939

Sample Matrix; SOLID

Prep SOP: PAI778 Rev 12
Date Collected: 08-Feb-08
Date Prepared: 13-May-08
Date Analyzed: 23-May-08

Prep Batch: AS080513-2
QCBatchID: AS080513-2-1
Run ID: AS080513-2C
Count Time: 1000 minutes
Report Basis: As Received

Field ID; $FB08-08-11838
Lab ID; 0804083-1

Analysls ReqCode: ASP-A.003

FinalA liquot: 0.454 g
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi/g
File Name: Spectrum #1

CASNO Target Nuclide Result +/- 15 TPU MDC

Requested
MDC

Lab Qualifier

13966-29-5 U-234 1.01+/-0.10 0.06

0.01

M3

15117-96-1 U-235 0.040+-0.019  yRs 0.053

0.01

UM

7440-61-1 U-238

0.811 +/-0.089 0.070

0.01

M3

ChemicalY ield Summary

Carrier/Tracer | Amount Added Resuit Units Yield

Control
Limits

Flag

4.852 3.51 72.3

u-232 pCifg

30-110%

Comments:

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

Y1 - Chemical Yield is in cortrol at10 0-110%. Quantitative Yield is assumed,
Y2 - Chemical Yield outside defaultl imits.
LT - Resulti s lass than Requested MDC, greater than sample spacific MDC.

M3 - The requested MDC was notm et, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met,

Abbreviations:

TPU - Total Propagated Uncerainty (see PAIS OP 743)

MOC - Minimum Detectable Concentration (see PAIS OP 708)
BOL - Below Detection Limit

Data Package ID: UR0B04083-1

Date Printed; Tuesday, June 03, 2008 Paragon Analytics

LIMS Version: 6.152A

Page 1 of 2

CLL
7/11/08

18




Isotopic Uranium By Alpha Spectroscopy
' PAI 714 Rev 11
Sample Results

Lab Name: Paragon Analytics

Work Order Number: 0804083

Client Name: Los Alamos National Laboratory SMO

ClientProject ID: (8-939

Field ID: SFBOB-08-11839 Sample Matrix; SOLID Prep Batch: AS080513-2 FinalA liquot: 0.595 g
biD: 08040832 Prep SOP: PAI778 Rev 12 QCBatchID: AS080513-2-1 Prep Basis: As Received
Lab ID: Date Collected: 08-Feb-08 Run ID; AS080513-2C Molsture(%): NA
Date Prepared: 13-May-08 Count Time: 1000 minutes Rasult Units: pCirg
Analysis ReqCode: ASP-A-003 Date Analyzed: 29-May-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 15 TPU MDC Requested | Lab Qualifier
MDC
13966-29-5 U-234 0.643 +/- 0.071 0.049 0.01 M3
15117-96-1 U-235 0.016 +/- 0.014 UR5 0.049 0.01 UM
7440-61-1 U-238 0.619 +/- 0.068 0.042 0.01 M3
ChemicalY ield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 3.703 2.83 pCilg 76.3 30-110%
Comments:

Qualifiers/Flags:

U -Resulti s lesg than the sample specific MDC,

¥1-Chemica Yield is in control at10 0-110%. Quantitative Yield is assumed,

Y2 - Chemical Yield outside defaultl imits.
LT - Resulti 5 less than Requested MDC, greater than sample specific MDC,

M3 - The requested MDC was notm et, but the reported

activity is greater than the reported MDC,

M - The requestad MDC was not met.
Abbreviations:
TPU - Total Propagated Uncartainty (see PAIS OP 743)
MDC - Minimum Detectable Concentration (see PAIS OP 708)
BDL - Below Datection Limit

Data Package ID: UR0804083-1

Date Printed: Tuesday, June 03, 2008 Paragon Analytics Page 2 of 2
LIMS Version: 6,152A
CLL

7/11/08

19




Polonium-210 by Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0804083

Client Name: [os Alamos National Laboratory SMO_

ClientProject ID: 08-939

Field ID:: SFE08-08-11838
LabID: 08040831

Analysis ReqCode: ASP-A.019

Sample Matrix: SOLID

Prep SOP: PAI711 Rev7
Date Collected: 08-Feb-08
Date Prepared: 13-May-08
Date Analyzed: 15-May-08

Prep Batch: PLO80513-1
QCBatchiD: PL080513-1-1
Run ID: PLO80513-1A
Count Time: 1000 minules

Report Basis: As Received

FinalA liquot: 0.227 g
Prep Basis: As Received
Moistura(%): NA
Result Units: pCi/g
File Name: Spectrum #1

CASNO Target Nuclide

Result +/- 15 TPU

MDC

Requested | Lab Qualifier

MDC

13981-52-7 Po-210

343+/-25

0

0.25

ChemicalY ield Summary

Carrier/Tracer ] Amount Added

Result

Units

Yield

Control Flag
Limits

Po-209 15.89 14.0 pCilg

87.9

20-110%

Comments:

Qualifiers/Flags:
U - Resulti 5 less than the sample specific MDC.

¥1 - Chemical Yield is in control at10 0-110%. Quantitative Yield is assumed.
Y2 - Chamical Yield outside defaultl imits.
LT - Resulti s less than Requested MOC, greater than sample specific MDC,

M3 - The requested MDOC wag notm et, but the reported
activity is greater than the reported MDC.

M - Tha requested MOC was not met.

Abbreviations;

TPU - Total Propagated Uncertainty (see PAIS OF 743)

MDC - Minimum Detectable Concentration (see PAIS OP 709)
BDOL - Below Datection Limit

Data Package |1D: PL0804083-1

Date Printed: Wednesday, May 28,2008

Paragon Analytics
LIMS Version; 6.149A

Page 1 of 2

CLL
7/11/08




Polonium-210 by Alpha Spectroscopy
PAIl 714 Rev 11
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos National Laboratory SMO

ClientProject ID: 08-939

Field ID; SFB08-08-11839
Lab ID: 0804083-2

Prep

Analysis ReqCode: ASP-A-019

Date Anal

Sample Matrix; SOLID

Date Collected: 08-Feb-08
Date Prepared: 13-May-08

Prep Batch: PLO80513-1
QCBatchiD: PLO80513-1-1
Run ID: PLO80513-1A
Count Time: 1000 minutes

Report Basis: As Received

SOP; PAI7T11 Rev7

yzed: 15-May-08

FinalA liquot: 0.297 g

Prep Basis: As
Moisture(%): NA

Received

Result Units: pCi/g

File Name: Spectrum #1

CASNO

Target Nuclide

Result +/- 1s TPU MDC

Requested
MDC

Lab Qualifier

13981-52-7

Po-210

254+-19 0.1

0.25

ChemicalY ield Summary

Carrier/Tracer

Amount Added

Result Units Yield

Control
Limits

Flag

Po-209

1213

11.84 pCilg 97.7

20-110%

Comments:

Qualifiera/Flags:

U -Resulti 3 less than the sample specific MDC,

Y1 -Chemical Yield is in control at10 0-110%. Quantitative Yield is assumed,
Y2 - Chemical Yield outside defaultl imits.

LT - Resulti s less than Requested MDC, greater than sample specific MDC.

M3 - Tha requested MOC was notm et, but the reported
activity is greater than the reported MDC,

M - The requested MDC was not met.

Abbraviations:

TPU - Total Propagated Uncertainty (see PAIS OP 743)

MDC - Minimum Detectable Concentration (see PAIS OP 700)

BOL - Below Detection Limit

Data Package ID: PL0B04083-1

Date Printed: Wednesday, May 28,2008

Paragon Analytics
LIMS Version: 6.149A

Page 2 of 2

CLL
7/11/08




Strontium-90 Analysis by GFPC
PAl 724 Rev 10
Sample Resuits

Lab Name: Paragon Analytics
Work Order Number: 0804083
Client Name; Los Alamos National Laboratory SMO
ClientProject ID: 08939

Field ID: ‘SFBO08-08-11838 Sample Matrix; SOLID Prep Batch: SR080514-2 FinalA liquot: 0.452 g
Lab ID: 02040831 Prep SOP: PAI707 Rev 10 QCBatchiD: SR080514-2-1 Prep Basis: As Received
o : Date Collected: 08-Feb-08 Run ID: SR080514-28 Molsture(%): NA
Date Prepared: 14-May-08 Count Time: 1000 minutes Result Units: pCifg
Analysis ReqCode: GPC-A-012 Date Analyzed: 10-Jun-08 Report Basis: As Received File Name: SRA0610
CASNO | Target Nuclide Result +/- 1s TPU MDC Requested | Lab Qualifier
MDC
10098-97-2 5r-90 0.144+/-0080 URS5 T 0.289 0.06 UM
ChemicalY ield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
STRONTIUM 1014 9136 ug 90.1 40-110 %
Comments:

Qualifiers/Flags:
U - Resulti s lass than the sample spacific MDC.

Y1 - Chemical Yiel is in control at10 0-110%. Quantitative Yield is assumad,
Y2 - Chamical Yiekd outside defaultl imits.
LT - Resulti  less than Requestad MDC, greater than sample specific MDC.

M3 - The requested MDC was notm et, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met,

Abbreviations:

TPL - Total Propagated Uncentsinty (sea PAIS OP 743)

MODC - Minimum Detectable Concentration (see PAIS OP 709)
BDL - Balow Detection Limit

Data Package I1D: SR0804083-1

Date Printed: Thursday, June 12,2008 Paragon Analytics Page 1 of 2

CLL
7/11/08 17

LIMS Version: 6.158A




Strontium-90 Analysis by GFPC
PAI 724 Rev 10
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos National Laboratory SMO
ClientProject ID: 08-939

Field ID; ‘SFB08-08-11839 Sample Matrix: SOLID Prep Batch: SR080514-2 FinalA liquot: 0.592 g
D 08040832 Prep SOP: PAI707 Rev 10 QCBatchID: SR080514-2-1 Prep Basis: As Received
s Date Collected: 08-Feb-08 Run ID: SRO80514-28 Moisture(%): NA
Date Prepared: 14-May-08 Count Time: 1000 minutes Result Units: pCilg
Analysis ReqCode: GPC-A-012 Date Analyzed: 09-Jun-08 Report Basis: As Received File Name: SRB0609
CASNO | Target Nuclide Result +/- 1s TPU MDC Requested | Lab Qualifier
MDC
10098-97-2 Sr-90 0.117+-0060 URS5 0.192 0.06 um
ChemicalY ield Summary
Carrier/Tracer | Amount Added Resuit Units Yield Control Flag
Limits
STRONTIUM 1078 987.2 ug 91.5 40-110% J
Comments:
Qualifiers/Flags:

U -Resulti 3 less than the sample specific MDC.

Y1 - Chemical Yield is in control at10 0-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default imits,

LT - Resulti s less than Requested MDC, greater than sample spacific MDC,

M3 - The requested MDC was notm et, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagatad Uncertainty (see PAIS OP 743)

MDC - Minimum Detectable Concentration (see PAIS OP 708)
BDL - Below Detection Limit

Data Package ID: SR0804083-1

Date Printed: Thursday, June 12,2008 Paragon Analytics Page 2 of 2
LIMS Version: 6.158A

CLL
7/11/08 18




Q%040%3

o Page 1 of 1
Tuesday'. April 08, 2008 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 08-939C
LOS ALAMOS REQUEST NUMBER: 08-939
NATIONAL LABORATORY
ATTN: Lance Steere TURNAROUND/REPORT DUE; 5/8/2008

Paragon Analytics, Inc. TURNARQUND REQ'D: 30

225 Commerce '

Fort Collins, CO 80524

LAB REQUEST COMMENTS:
SAMPLE ID CTNR CTNR DESC ORDER PRESERV MATRIX

@ SFB08-08-11838 1 500 ML POLY AM- None S
241+ISOPU+ISOU+SR90
(3) SFB08-08-11839 1 500 ML POLY AM- Nane $

241+ISOPU+ISOU+SR80
Relinquished By: Date Time Received By: Date Time
L4, el A A alos e Chowl Trimble Chungg Svamole 4-9-08 0430
Print&d Name ~/ Shnature Printed Name Signatlte
Printed Name Signature Printed Name Signature
Printed Name Signature Printed Namne Signature
Received for DISPOSAL By: Date Time Remarks:
Printed Name Signature
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A Division of DataChem Laboratories, Inc.

PA RA G 0 N 225 Commerce Drive, Fort Collins, Colorado 80524
A N A I_YT I CS TF: (800) 443-1511 ® PH: (970) 490-1511 ® FX: (970) 490-1522
www.paragonlabs.com

June 16, 2008

Ms. Joylene Valdez

Los Alamos National Laboratory SMO
SMO TA-00, Bldg. 1237, Drop Point 03U
Los Alamos, NM 87545

RE:  Paragon Workorder: 08-04-083
Client Project Name: None Submitted
Client Project Number: 08-939

Dear Ms. Valdez:

Two solid samples were received from Los Alamos National Laboratory SMO on April 9,
2008. The samples were scheduled for the following analyses:

Strontium-90 pages 1-192 Isotopic Plutonium pages 1-77
Isotopic Uranium pages 1-71 Isotopic Americium pages 1-68
Isotopic Polonium  pages 1-69

The results for these analyses are contained in the enclosed reports.

Thank you for your confidence in Paragon Analytics, Inc. Should you have any questions,
please call.

Sincerely,

Paragdn Analytics, Inc.
Lance Steere
Senior Project Manager

LRS/jb
Enclosure: Report & CD




Paragon Analytics

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0804083
Client Name: Los Alamos National Laboratory SMO
Client Project Name:
Client Project Number: 08-939
Client PO Number: 33204-001-06 F3

Client Sample Lab Sample ~ COC Number | Matrix Date Time
Number Number f Coliected - Collected
_SFB08-08-11838 08040831 | SOLID  08-Feb-08 B
SFB08-08-11839 0804083-2 _ SOLID 08-Feb-08

Page 1 of 1 Paragon Analytics Date Printed: Monday, May 12, 2008
LIMS Version: 6,140A
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_.Tuesday'. April 08, 2008
LOS ALAMOS

NATIONAL LABORATORY

ATTN: Lance Steere

Paragon Analytics, Inc.

225 Commerce

Fort Collins, CO 80524
LAB REQUEST COMMENTS:

QO%040%3

Page 1 of 1
LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 08-939C

REQUEST NUMBER: 08-939

TURNAROUND/REPORT DUE: 5/8/2008
TURNAROUND REQ'D: 30

SAMPLE ID

CTNR CTNR DESC

SFB08-08-11838

3FB08-08-11839

3

4

500 ML POLY

500 ML POLY

975’/0% /Yee

ORDER PRESERV MATRIX
AM- None S
241+ISOPU+ISOU+SRI0

AM- None S
241+ISOPU+ISOU+SR90

Received By: Date Time

Chorul Trimble Mawnlle 4-9-0§ 0930

Sié'nature Printed Name Signature
Printed Name Signature Printed Name Signature
Printed Name Signature Printed Name Signature
Received for DISPOSAL By: Remarks:

Printed Name

Signature
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ORIGIN ID: saoFn (2o0b) bob-wypy SNlp Vale: DBAPROB
JOYLENE vaLDEZ

. ActWgt: 31.0 Lp man
-05 ALAMOS NATL LAB. - System#: 0014176/CQFE2355
TAQ® BLDG 1237 ppu 23 Account: § L LT T,

-08 ALAMos, Nm 87545

LAhce e | 0804063 .
LANCE STEERE T (800) 4a3 51T |
PARAGON / FedEx
225 COMMERCE Express

r850107!22!23

“ORT COLLINS, €0 8e504 L
f__:___@_b@l@amr 1a014@1hce




Paragon Analytics

Radiochemistry Case Narrative
Strontium-90

Los Alamos National Laboratory SMO
08-939

Paragon WO 0804083

1. This report consists of the analytical results and supporting documentation for two solid samples
received by Paragon on 04/09/08.

2. These samples were prepared according to procedure SOP707R 10, with procedure modifications
outlined in QASS 328377 and 323388.

3. These samples were analyzed for the presence of Strontium-90 according to procedure
SOP724R10. The analyses were completed on 06/10/08.

4. Total radio-strontium is reported as Strontium-90. The presence of other radioisotopes of
strontium may cause positive bias in the measured strontium concentration.

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

6. Sample volume was insufficient to allow preparation of a duplicate. A laboratory control sample
duplicate (LCSD) was prepared in lieu of a client sample duplicate. Please refer to QASS 328377.

7. The requested MDC of 0.06 pCi/gram was not met for samples 0804083-1 and -2, These samples
were counted for a maximum count time of 1000 minutes and results are reported without further
qualification. These samples arc identified with an “M” qualifier on the final reports.

8. The associated method blank has activity greater than the requested MDC OF 0.06 pCi/gram at
0.294 pCi/gram. A re-analysis of the batch confirmed comparable activity, In addition, the
associated method blank was also prepared at a reduced aliquot to facilitate accurate comparison
with the samples. Consequently, the requested MDC of 0.06 pCi/gram was not achieved following
a maximum count time of 1000 minutes. This sample has been flagged with an “M” and “B”
qualifier on the final reports. Please refer to NCR #10679 in section 6 of this report.

9. No further problems were encountered during the preparation and analysis of these samples. All
remaining quality control criteria were met.

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.

.

6 /3 OF

inda Arend Daté
Radiochemi
Fob | &/o
Radiochemistfy Final Reviewer %M Date

UANER.

Paragon Analytics

A Liiston of DaraChem Laboratories. Tnc.




PARAGON ANALYTICS
Radiochemistry Data Package

Section 1

CHAIN OF CUSTODY




Paragon Analytics

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0804083

Client Name: Los Alamos National Laboratory SMO
Client Project Name:
Client Project Number: 08-939

Client PO Number: 33204-001-06 F3

Client Sample Lab Sample | COC Number | Matrix Date Time
Number Number Collected | Collected
SFBO08-08-11838 0804083-1 SOLID 08-Feb-08
SFB08-08-11839 0804083-2 SOLID 08-Feb-08
Page 1 of 1 Paragon Analytics Date Printed: Thursday, June 12, 2008

LIMS Version: 6.158A
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Tuesday, April 08, 2008

LOS ALAMOS

NATIONAL LABORATORY

ATTN; Lance Steere

Paragon Analytics, Inc.

225 Commerce

Fonrt Collins, CO 80524

Of040% 3

Page 1 of 1

LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 08-939C

REQUEST NUMBER: 08-939

TURNAROUND/REPORT DUE: 5/8/2008
TURNAROUND REQ'D: 30

LAB REQUEST COMMENTS:
SAMPLE {D CTNR CTNR DESC ORDER PRESERY MATRIX
SFB(08-08-11838 1 500 ML POLY AM- None S
241+ISCOPUHSOU+SRI0
SFB08-08-11839 1 500 ML POLY AM- None S
i 241+ISOPU+ISOU+SR90
Date Time Received By: Date Time

‘//ﬁ'/o'zr "Yce

Chevul Trimble Chevg Jnumlde 4908 _ 09%

nature

Printed Name Signature

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

Printed Name Signature
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ORIGIN ID. saFp (29%) pob-wyby
JOYLENE VRLDEZ

-08 ALAMOS NATL LAB . -

TADO BLDG 1237 DPy 03

Rotliat: 31.0 LB man
Systam#: 0014176/ CAFE2355
Rcocount: § T

[ BN1p Late: @BAPRCE
-0S ALAMOS, Nm 875458 [

INITED STATES U o _ 030"_/05’3 B
LANCE STEERE ' T (8a0) 4asiery
PRRAGON edEx
225 COMMERCE

“ORT COLLINS, CO 88524

f : _S_bﬂlqa_@r 1a0140§_h=n B -
I CRRAN YR [

il Delivery Address
Barcode
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BILL SENDER 1
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Deliver By

tIORITY OVERNIGHT
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 2

SAMPLE RESULTS
SUMMARY
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 3

QC RESULTS
SUMMARY
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Strontium-90 Analysis by GFPC

PAl 724 Rev 10
Method Blank Results

Lab Name: Paragon Analytics
Work Order Number: 0804083

Ciient Name: Los Alamos National Laboratory SMO

ClientProject ID: 08-939

“Hlab’ D SR0O80514-2MB o _I Sample Matrix: SOLID
R : Prep SOP: PAI 707 Rev 10

| Date Collected: 14-May-08
| Date Prepared; 14-May-08

Prep Batch: SR080514-2 Final Aliquot:0.522 g
QCBatchlD: SR080514-2-1 Result Units: pCilg
Run ID: SR080514-2B File Name: SRA0610

Date Analyzed: 10-Jun-08

Co,.mt Time: 1000 minutes

CASNO Target Nuclide Result +/- 1s TPU MDC Requested | Lab Qualifier
MDC
10098-97-2 Sr-90 0.294 +-0.079 0.230 0.06 BM

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
STRONTIUM 1033 969.8 ug 93.9 40-110%
Comments:
QualifiersFlags: Abbraviations:

U - Resultis less than the sample specific MDG,

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 sampie 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; SR0804083-1

TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAISOP 709)
BDL - Below Detection Limit

Date Printed: Thursday, June 12, 2008

Paragon Analytics
LIMS Version: 6.158A

Page 1of 1
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Lab Name

Work Order Number: 0804083

Client Name
ClientProject ID:

08-939

Strontium-90 Analysis by GFPC
PAI 724 Rev 10
Laboratory Control Sample(s)

: Paragon Analytics

: Los Alamos National Laboratory SMO

“lzab ID:» SROB0514-2LCS

Sample Matrix; SOLID
Prep SOP: PAI 707 Rev 10

Date Collected: 14-May-08
Date Prepared: 14-May-08
Date Analyzed: 27-May-08

Prep Batch: SR080514-2
QCBatchlD: SR080514-2-1

Run ID: SR080514-2B

Count Time: 60 minutes

Final Aliquot: 0.522 g
Result Units: pCi/g
File Name: SRB0527

CASNO Target MDC Spike Added % Rec | Control | Lab
Nuclide Results +/- 1s TPU Limits | Qualifier
10098-97-2 Sr-90 207 +- 25 0.9 21.0 2964 75-125 P.M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
STRONTIUM 1025 958.5 ug 93.5 40-110%
Comments:
Qualifiers/Flags: Abbreviations:
U -Resuitis 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 controf at 100-110%. Quantitative Yield iz assumed,
Y2 - Chemical Yield cutside default limits.
L - LCS Recovery balow lawer controt 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 mat, but therepored
activity is greater than the reported MDC.
Data Package ID: SR0804083-1
Date Printed: Thursday, June 12, 2008 Paragon Analytics Page 1 of 2

LIMS Version: 6.158A
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Strontium-90 Analysis by GFPC
PAI 724 Rev 10
Laboratory Control Sample(s)

Lab Name: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos National Laboratory SMO
ClientProject ID: 08-939

dabiD: SRO80514-2LCSD Sample Matrix: SOLID Prep Batch: SR080514-2 Final Aliquot: 0,522 g
i N Prep SOP: PA! 707 Rev 10 QCBatchID: SR080514-2-1 Result Units: pCi/g
Date Collected: 14-May-08 Run ID: SR080514-2B File Name: SRB0529
Date Prepared: 14-May-08 Count Time: 60 minutes

Date Analyzed: 29-May-08

CASNO Target MDC Spike Added % Rec | Control | Lab
Nuclide Results +/- 1s TPU Limits | Qualifier
10098-97-2 Sr-90 196 +- 2.4 0.9 21.0 93.5 | 75-125 P.M3

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
STRONTIUM 1035 962.5 ug 93.0 40-110%
Comments:
Qualifiers/Flags: Abbreviations:
U -Resultis iess than the sample specific MDC, TPU - Total Propagated Uncertainty (see PAI SOP 743)
LT - Resultis iess 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 Yisld is sssumed.
Y2 - Chamical 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 mequested MDC was not met.

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

Data Package ID: SR0804083-1

Date Printed: Thursday, June 12, 2008 Paragon Analytics Page 2 of 2
LIMS Version: 6.158A
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Strontium-90 Analysis by GFPC
PAIl 724 Rev 10
Duplicate Sample Resuilts (DER)

Lab Name: Paragon Analytics
Work Order Number: 0804083

Client Name: Los Alamos National Laboratory SMO

ClientProject ID: 08-939

Field.ID:

Sample Matrix: SOLID

Prep Batch: SR080514-2

Final Aliquot: 0522 g

5 SOP: PAI 707 Rev 1 : 0514-2- is: i
1D SRO80814-2LGSD 4 Prep v 10 QCBatchiD: SR08 1 Prep Basis: As Received
Date Collected: 14-May-08 Run ID: SR080514-2B Moisture(%): NA
Date Prepared: 14-May-08 Count Time: 60 minutes Result Units: pCi/g
Date Analyzed: 29-May-08 File Name: SRB0529
CASNO Analyte Sample Duplicate DER | Control Lab
Result +/- 15 TPU Result +/- 1s TPU Limit |Qualifiers
10098-97-2 Sr-90 207 +-25 19.6+/-2.4 0.15 213 P.M3
Comments:
Duplicate Qualifiers/Flags: Abbreviations;
U - Result is less than the sample specific MDC, " TPU - Total Propagated Uncertainty (see PAI SOP 743)
Y1 - Chemical Yield is in control at 100-110%. Quartitative yield is assumed. DER - Duplicate Error Ratio (ses PAI SOP 715)
Y2 - Chemical Yield outside default limits. .
BDL - Below Detection Limit
W - DER iz greater than Warning Limit of 1.42
_ o NR - Not Reported
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 balow 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: SR0804083-1
Date Printed: Thursday, June 12, 2008 Paragon Analytics Page 1 of 1

LIMS Version: 6.158A
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 4

INDIVIDUAL
SAMPLE RESULTS

4
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Strontium-90 Analysis by GFPC
PAI 724 Rev 10
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos National Laboratory SMO
ClientProject ID: 08-939

‘Field ID:  SFBOB-08-11838 "1 Sample Matrix: SOLID Prep Batch: SR080514-2 Final Aliquot: 0.452 g
’ Lab ID: | 08040831 o Prep SQP: PAI 707 Rev 10 QCBatchiD: SR080514-2-1 Prep Basis: As Received
. Date Collected: 08-Feb-08 Run ID: SR080514-2B Moisture(%): NA
Date Prepared: 14-May-08 Count Time: 1000 minutes Result Units: pCi/lg
Analysis ReqCode: GPC-A-012 Date Analyzed: 10-Jun-08 Report Basis: As Recelived File Name: SRA0610
CASNO | Target Nuclide Result +/- 1s TPU MDC Requested | Lab Qualifier
MDC
10098-97-2 Sr-90 0.144 +/- 0.090 0.289 0.06 umM

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
STRONTIUM 1014 913.6 ug 90.1 40-110%
Comments:
Quallfiers/Flags:

U -Resuitis 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 spacific MDC.

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

M - The requested MDC was not met,

Abbreviations:

TPU - Total Propagated Uncertainty (see PA!I SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)
BOL - Below Detection Limit

Data Package ID: SR0804083-1

Date Printed: Thursday, June 12, 2008 Paragon Analytics Page 1of 2
LIMS Version: 6.158A
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Strontium-90 Analysis by GFPC
PAl 724 Rev 10
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0804083

Client Name: Los Alamos National Laboratory SMO

ClientProject ID: 08-939
. Field 1D SFB08-08-11839 Sample Matrix: SOLID Prep Batch: SR080514-2 Final Aliquot: 0.592 g
: 0804083.2 Prep SOP; PAI 707 Rev 10 QCBatchlID: SR080514-2-1 Prep Basis: As Received
Lab ID: Date Collected: 08-Feb-08 Run ID: SR080514-2B Moisture(%): NA

Date Prepared: 14-May-08
Date Analyzed: 09-Jun-08

Analysis ReqCode: GPC-A-012

Count Time: 1000 minutes
Report Basis: As Received

Result Units: pCi/g
File Name: SRB0609

CASNO Target Nuclide

Result +/- 15 TPU

MDC

Requested
MDC

Lab Qualifier

10098-97-2 Sr-80

0.117 +/- 0.060

0.192

0.06

UM

Chemical Yield Summary

Carrier/Tracer | Amount Added

Result

Units

Yield

Control
Limits

Flag

STRONTIUM 1078

987.2 ug

91.5

40-110%

Comments:

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

¥1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requestad MDC, greater than sample specific MDG.

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

M - The requested MDC was not met.

Abbrevations:
TPU - Total Propagated Uncertainty (see PA! SOP 743)
MDC - Mirimum Detectable Concentration (see PA! SOP 709)

BDL - Below Detection Limit

Data Package ID: SR0804083-1

Date Printed: Thursday, June 12, 2008

Paragon Analytics
LIMS Version: 6.158A

Page2of2
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PARAGON ANALYTICS
Radiochemistry Data Package

5

Section 5

RAW DATA
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Page No.:

Form 780r8.doc (6/23/06)

Date _{p / (o / 0% SOP 7241_ /¢
[ o~ 1
Paragon Analytics .
Low Background Gas Flow Proportional Counter Log
Instrument: LB4100A .
Instrument Duily Response and Background Checks
Daily Response Check Backeround Check Det. .
Det. Start 1 Status Start 2 Status Start 1 Status Start 2 Status Status
1 | TJH 1P JH £ P
y
2 | | ) |
3 [ [
4 |V W % v v
5 o oL oL o - o .
6 ’\‘
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15 : l
16 v \V U v .
Det = Detector; o = Alpha; = Beta; P=Pass; H=High; L=Low; OL= Ofiline; R =Recount; W= Weekly, NP = Not Processed
Weekly Background Calibration .
Current Calib. File ID Weekly Calib. Started Status File ID .
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DrC [
DrD v/ .
Dr = Drawer .
Gas Supply '
P-10 Supply P-10 Flow .
Tank 1 150 Dr A YR ]
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Comments: .
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Pate 5|27 [+% SOP 724r_|?
Paragon Analytics
Low Background Gas Flow Proportional Counter Log
Instrument: LB4100B
Instrument Daily Response and Background Checks
Daily Response Check Background Check Det.
Det. | Start1  Status  Start2  Status | Startl Status Start 2 Status Status
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Det = Detector; o= Alpha; B = Beta; P = Pass; H=High; L=Low;, OL= Qfftine; R = Recount; W= Weckly; NP =Not Processed

Weelkly Background Celibration

Current Calib. File ID Weekly Calib. Started Stams File ID
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Dr = Drawer
Gas Supply
P-10 Supply P-10 Flow
i o) .
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364558 , T
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' Paragon Analytics
Low Background Gas Flow Proportional Counter Log
Instrument: LB4100B
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NCR #: 10679

PARAGON ANALYTICS

225 Commerce Drive ¢ Fort Collins, CO 80524 + (BOO) 443-1511 & (970) 480-1511 & FAX {970) 490-1522

CONTROLLED
NON-CONFORMANCE REPORT

Non-Conformance
Initiated By: Jason J. Haner on 6/2/2008
Event Type: Lab QC Criteria Not Met -- MB

Event Explanation: The method blank associated with this batch has activity greater than the requested MDC of 0.06 pCilg at 1.42 pCilg. A recount
of this sample confirmed the presence of activity greater than the MDC (D.262 pCl/g) at a value of 0.39 pCiL. It is believed that
the presence of an unknown, short-iived beta contaminant is present. It is suggested that the entire bateh be held for at least 5.7
days from 6/2/08, and then recount the entire batch to confirm non-presence of the beta contaminant in the blank, Results should
be reported with a narrated potential high bias i the initial counts are to be reported; Otherwise, reporting of the analysis
projected for 6/9/08 is suggested.

Action To ) o .
Prevent Reccurence: under investigation

Corrective Action . '

Corrective Action:  See Corr. Action Comments
Department Manager Approval:  Mike B. Clammer
Approval Date:  6/5/2008

Corrective Action Comments:  Recount after the recommended 5-7 day period
and advise PM of results.

Workorders Affected
Workorder — Procedure ' Approved By Approval Date
08 9#&%@5 No dlient contact information. Lance R, Steere 8/11/2008

Associated Batches

The samples were originally associated with the following Batch(es): All rework was completed in the following Batch(es):

SR080514-2A prepared on 6/2/2008 SR080514-2B prepared on 6/11/2008

Ouicome: Reguested detection limits not nﬁgt for the

armples in the b as well as the method
lank.__There js still measurable activity in &

1ab for further info,

Outcome Approved By: Mike B. Clemmer
Approved on: 06/11/2008

Page 1 of 2 Paragon Analytics Date Printed: Thursday, June 12, 2008
LIMS Version: 6.158A ’

A “Division Of DataChem “Laboratories, Tnc. 38
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Gas Proportional Counter

Instrument Calibration

Background Calibration
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Gas Proportional Counter
Instrument Calibration

Initial Efficiency Calibration
Standards Traceability
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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 mmor
deviations necessary due to unique DQO’s or sample characteristics.
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' Paragon Analytics
Low Background Gas Flow Proportional Counter Log
Instrument: LB4100B
Instrument Daily Response and Background Checks
Dailv Resnonse Check Backeround Check Det.
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Det = Detector; o = Alpha; B = Beta; P =Pass; H=High; L.=Low; OL = Offline; R = Recount; W= Weekly, NP = Not Processed
Weekly Background Calibration
Current Calib. File ID Weekly Calib. Started Status Tile ID
Dra | (Skm)oaw ' .
DrB ] +olw/
DrC I %
DrD Vv
Dr = Drawer
Gas Supply
P-10 Supply P-10 Flow
o b .
Tank 1 ( T Dra Q. {
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Paragon Analytics

Radiochemistry Case Narrative
|sotopic Uranium

Los Alamos National Laboratory SMO
08-939

PA WO 0804083

1. This report consists of the analytical results and supporting documentation for two solid samples
received by Paragon on 04/09/08.

2. These samples were prepared according to procedures PA SOP773R10 and PA SOP778R12.
Modifications were made to the method as described on QASS 328377 and 357740.

3. The samples were analyzed for the presence of isotopic uranium according to procedure PA
SOP714R11. The analyses were completed on 05/29/08.

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

5. Due to insufficient sample volume, a laboratory control sample duplicate (LCSD) was prepared in licu
of a prep batch duplicate. Please refer to QASS 328377,

adurinctifas L2 35 alnha activitar in a snecifisde g

Y=g

. alati




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.

gzm J &éga:;@
inda Arend Date

jdlochemlstry Prlmary Reviewer
&a{hocheni\y Final Data Review Date

Paragon Analytics

A Dvision of DaiaChem Loboratories. Ine,




PARAGON ANALYTICS
Radiochemistry Data Package

Section 1

CHAIN OF CUSTODY




Paragon Analytics

Sample Number(s) Cross-Reference Table

Paragon OrderNum
Client Name

Client Project Number
Client PO Number

: 0804083

: Los Alamos National Laboratory SMO
Client Project Name: '

: 08-939
: 33204-001-06 F3

Client Sample Lab Sample | COC Number | Matrix Date Time
Number Number Collected | Collected
SFB08-08-11838 0804083-1 SOLID 08-Feb-08
SFB08-08-11839 0804083-2 SOLID 08-Feb-08
Page 1 of 1 Paragon Analytics Date Printed: Monday, June 02, 2008

LIMS Version: 6.151A




@
OF

;

Tuesday, April 08, 2008

LLOS ALAMOS

NATIONAL LABORATORY

ATTN: Lance Steere

Paragon Analytics, Inc.

225 Commerce

Fort Collins, CO 80524

LAB REQUEST COMMENTS:

Q504093

Page 1 of 1

LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 08-939C

REQUEST NUMBER: 08-939

TURNAROUND/REPORT DUE: 5/8/2008
TURNAROUND REQ'D: 30

SAMPLE ID CTNR CTNR DESC ORDER PRESERV MATRIX

SFB08-08-11838 1 500 ML POLY AM- None S
241+1SQPU+ISOU+SR0

SFB08-08-11839 1 500 ML POLY AM- None ]

241+1SOPU+ISOU+SR80

Relinquished By: Date Time Received By: Date Time

K N PPW. %5’/0'2! /e Chovul Trmble Che 490§ 04%

Prinev - Sﬁnature Printed Kame Signature

Printed Name Signature Printed Name Signature

Printed Name Signature Printed Name Signature

Received for DISPOSAL By: Date Time Remarks:

Printed Name Signature

th
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ORIGIN ID. SAFA (0db) bobeysbe
JOYLENE vALDEZ

-0 ALAMOS NATL LAB. -

TROD BLDG 1237 DPU B3

--0€ ALAMOS, NM 87845
INITED STATES US

LANCE STEERE o
PRRAGON
225 COMMERCE

*ORT COLLINS, CO 86524

f: 6b210amr1a01401hco
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 2

SAMPLE RESULTS
SUMMARY
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 3

QC RESULTS
SUMMARY
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Method Blank Results

Lab Name: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos National Laboratory SMO
ClientProject ID: 08-939

Sample Matrix: SOLID

Prep SOP: PA| 778 Rev 12
Date Collected: 13-May-08
Date Prepared: 13-May-08
Date Analyzed: 29-May-08

. 2L.ab'ID#::AS080513-2MB

Prep Batch: AS080513-2 Final Aliquot: 0.524 g
QCBatchID: AS080513-2-1 Result Units: pCi/lg
Run ID: AS080513-2C File Name: Spectrum #1

Count Time: 1000 minutes

CASNO Target Nuclide Result +/- 1s TPU MDC Requested | Lab Qualifier
MDC

13966-29-5 U-234 -0.010 +/- 0.022 0.083 0.01 UM

15117-96-1 U-235 0.0040 +/- 0.0088 0.0372 0.01 UM |

7440-61-1 U-238 -0.024 +/-0.015 0.066 0.01 UM

Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 4.200 3.43 pCig 81.6 30-110%
Comments:
Qualtfiers/Flags: Abbreviations:
U - Result is less than the sample spacific MDC. TPU - Total Propagated Uncertainty (see PAISOP 743)
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yieid is assumed.
MODCG - Minimum Detectable Concentration (see PAISOP 709)
Y2 - Chemical Yield outside default limits.
_ ) BOL - Below Detaction Limit

LT - Result is less than Reguested 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: UR0804083-1

Date Printed: Tuesday, June 03, 2008 Paragon Analytics Page 1 of 1

LIMS Version: 6.152A
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Laboratory Control Sample(s)

Lab Name: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos National Laboratory SMO

ClientProject ID:

08-939

Lab JD:. AS080513-2LCS

Sample Matrix: SOLID
Prep SOP: PAI 778 Rev 12

J

Date Collected: 13-May-08
Date Prepared: 13-May-08
Date Analyzed: 29-May-08

Prep Batch: AS080513-2
QCBatchiD: AS080513-2-1

Run ID: AS080513-2C

Count Time: 1000 minutes

Final Aliquot:0.524 g
Result Units: pCilg
File Name: Spectrum #1

CASNO

Target
Nuclide

Resuits +/- 1s TPU

MDC

Spike Added

Lab
Qualifier

Control
Limits

% Rec

13966-29-5

U-234

439 +- 037

0.04

4.22

104 82-122 P.M3

7440-61-1

U-238

451 +- 0.38

0.06

4.38

103 82-122 P,M3

Chemical Yield Summary

Carrier/Tracer

Amount Added

Result

Units

Yield

Control
Limits

Flag

U-232

4.200

3.28

pCirg

782

30-110%

Comments:

Qualifiers/Flags:

U - Resultis lass than the sample specific MDC.

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

L - LCS Recovery below lower contral limit.

H - LCS Recovary above uppar control limit.

P - LCS Racovery within control limits.

M - The requestad MDC was not mat.

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

Data Package ID: UR0804083-1

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

Date Printed: Tuesday, June 03, 2008

Paragon Analytics

LIMS Version: 6.152A

Page 1 0of 2
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Lab Name

Work Order Number:
Client Name
ClientProject ID:

Isotopic Uranium By Alpha Spectroscopy
PAlI 714 Rev 11
Duplicate Sample Results (DER)

: Paragon Analytics

: 0804083

: Los Alamos National Laboratory SMO
08-939

FieldD;

' LabID: + AS080513-2L.CSD

Sample Matrix: SOLID

Prap SOP: PAI| 778 Rev 12
Date Collected: 13-May-08
Date Prepared: 13-May-08
Date Analyzed: 29-May-08

Prep Batch: AS080513-2

QCBatchlD: AS080513-2-1
Run ID: AS080513-2C

Count Time: 1000 minutes

Final Aliguot:0.524 g
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi/g
File Name: Spectrum #1

CASNO

Analyte

Sample
Result +/- 1s TPU

Duplicate
Result +/- 1s TPU

DER

Control Lab
Limit Qualifiers

13966-29-5

U-234

4.39 +/-0.37

4.01 +/-0.34

038

2.13 P,M3

7440-61-1

U-238

4.51 4/-0.38

4.69 +/-0.39

017

213 P,M3

Comments:

Duplicate Quatifiers/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, gréater 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 Recowery helow lower contral limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside contral limits

Data Package ID: UR0804083-1

Abbreviations:

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

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Tuesday, June 03, 2008

Paragon Analytics
LIMS Version: 6.152A

Page 1 of 1
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PARAGON ANALYTICS
Radiochemistry Data Package

4

Section 4

INDIVIDUAL
SAMPLE RESULTS
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Isotopic Uranium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0804083

Name. | 03 AlAITY

Sample Matrix: SOLID Prep Batch: AS080513-2 Final Aliquot: 0.454 g
Prep SOP: PA| 778 Rev 12 QCBatchlD: AS080513-2-1 Prep Basis: As Received
Date Collected: 08-Feb-08 Run ID: AS080513-2C Moisture(%): NA
Date Prepared: 13-May-08 Count Time: 1000 minutes Result Units: pCilg
Analysis ReqCode: ASP-A-003 Date Analyzed: 28-May-08 Report Basis: As Received File Name: Spectrum #1

CASNO Target Nuclide Result +/- 15 TPU Lab Qualifier
MDC

1

gy

e —




L.ab Name
Work Order Number
Client Name

ClientProject ID:

Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 11
Sample Results

: Paragon Analytics

1 0804083

: Los Alamos National Laboratory SMO
08-939

Sample Matrix: SOLID

Prep SOP: PAl 778 Rev 12
Date Collected: 08-Feb-08
Date Prepared: 13-May-08
Date Analyzed: 29-May-08

Prep Batch: AS080513-2
QCBatchlD: AS080513-2-1
Run ID: A5080513-2C
Count Time: 1000 minuks
Report Basis: As Received

Final Aliquot: 0.595 g
Prep Basis: As Received
Moisture(%): NA
Result Units: pCilg
File Name: Spectrum #1

:Field}D;:-SFB0B-08-11839
Lab ID: 0804083-2

Analysis ReqCode; ASP-A-003

CASNO Target Nuclide Result +/- 1s TPU MDC Requested | Lab Qualifier

MDC
0.01

13966-29-5
15117-96-1
7440-61-1

U-234
U-235
U-238

0.643 +/-0.071
0.016 +/-0.014
0.619 +/- 0.068

M3
UM
M3

0.049

0.049 0.01

0.042 0.01

Chemical Yield Summary

Control
Limits
30-110%

Carrier/Tracer | Amount Added Result Units Yield Flag

U-232 3.703 283 pCilg 76.3

Comments:

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

Y1 - Chemical Yigld is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemicat Yield outside default limits.
LT - Result is less than Requested MOC, 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)

BOL - Below Detection Limit

Data Package ID: UR0804083-1

Date Printed: Tuesday, June 03, 2008 Page 2 of 2

Paragon Analytics
LIMS Version: 6.152A
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 5

RAW DATA
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: 0804083-1 Sample Size : 0.45
Spectrum #1 Analysis #1

Acquisition
Detector; 64 Acquisition Start Date; 5/28/2008 5:45:21FPM
Batch Name: UAS080513-2_A Live Time: 1,000.00 min.
Nuclide Library: Uranium Default Real Time: 1,000.03 min,
Analysis Method: Absolute Interactive ROl Analysis Dead Time: 0.00 %
ROI Set: Uranium Default

Cailbration

Bkgd Info: Sample: B08052764; Det: 64; Spectrum #1; May-27-2008 17:12
Calibration Date: 5/27/2008 2:56:30PM

Efficiency Calibration: C08052764

Efficiency: 32.50% +/- 0.13% TPU(2 sigma)

Energy Calibration: C08052764

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

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer

Tracer Name: 837.3020.80 U-232
Tracer Activity: 19.77 DPM/ImL x (V0l.)0.25 mL = 4,94 DPM

Tracer Nuclide: U-232
Tracer Recovery: 72.32%

130 -
120 4
110 4
100 -
a0 -
_g 80 -
g8 70
B0 _
50 - |
40 4 =
30 1 u-238 | , : i
20 - : [
1.234 i
10 - - o
0 iy ‘lhl)'l dpetifd sy j'“ﬂl“l"\{l Tty -;AIAAI ™1 l”‘{’k‘l“l |A|“|}’l\| T T T T T T
3063 3363 3563 3963 4263 4563 4863 5163 5463 5763 G063 B3B3 6663 6983 V263 7563 7863
Energy (kev)
Nuclide Summary (ROI)
Peak ROI ROI 2.005igma  Critical
Energy  Start End FWHM pRr. Gross Bkgd Net Activity TPU Level MDA
Nuclide  keV keV keV__keV  %. Counfs Counts Counts ~ pCilg pCi/g pCilg __ pCilg
U-238 4201.6 38805  4230.8 369 1002  201.00 .00 182.00 8.2E-001 1.6E-001  3.0E-002 7.1E-002
U-235 43864  4240.5 4415.6 14.6 9.7 11.00 3.00 8.00 3.4E-002  3.2E-002  1.7E-002 4.6E-002
U-234 4804.8  4551.8 4833.9 791 1000 244.00 6.00 238.00  1.0E+000  1.8E-001  24E-002 6,0E-002
U-232 53301  5048.0 5359.3 550  100.1 1,170.00 2900  1,448.00  3.6E+000  22E-001  46E-002 1.0E-001
Reviewed By: % :l I
p : 5/30/2008 11:10:09AM _ AlphaViston v3-3 P
fint Date: 5/30 0 Custom Report lleration: 08/08/07 Page 101




Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample
Sample: 0804083-2
Spectrumn #1 Analysis #1

Sample Size : 0.59

Acquisition
Detector: 25

Batch Name: UAS080513-2_B

Nuclide Library: Uranium Default

Analysis Method: Absolute Interactive ROl Analysis

RO! Set: Uranium Default

Calibration

Acquisition Start Date: 5/28/2008 2:34:43PM
Live Time: 1,000.00 min.

Real Time: 1,000.01 min.

Dead Time: 0.00%

Bkgd Info: Sample: B0B052725; Det: 25; Spectrum #1; May-27-2008 17:12
Calibration Date: 5/27/2008 3:38:10PM

Efficiency Calibration: CO8052725A

Efficiency: 28.37% +/- 0.20% TPU(2 sigma)

Energy Calibration: C08052725A

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

Quadratic = 0.0000 keV / Ch?

Tracer
Tracer Name: 837.3020.90 U-232
Tracer Activity: 19.77 DPM/mL x (Vol.)0.25 mL = 4.94 DPM

Tracer Nuclide: U-232
Tracer Recovery: 76.34%

130 4
120
110 -
100 4
90 A

80 4

courts
[ =l
[ ]
[N ]
N

70 4
60 -
50 -
40 A
30 -

20 A
10 A

O &Hi'm? I’.ﬂl nl‘l‘“:‘ i 1 - - o=
3045 3345 3645 3945 4245 4545  4B4S 5145 5445 5748

Energy (ke¥)

Peak ROI ROI
Energy Start End FWHM gpRr. Gross Bkgd
Nuclide  keV keV keV keV  %. Counts Counts

Nuclide Summary (ROI)

LY

4 1 I ¥ T 1 1

T L] 1 1 1 “‘lﬂ‘l | T
B045 6345 06645 6945 7245 7545

78435

2.00Sigma  Critical
Net Activity TPU Level
Counts _ pCilg pCilg pCi/g

MDA
pCilg

U238 41930  3879.2 42322 366 1002 181.00 4.00
U-235 43703 42420 44185 17.1 99.7 8.00 4.00
U-234  4800.9 45557  4840.1 833  100.0  190.00 6.00
U-232 53303 5055.8  5369.5 575 1001 1,080.00  21.00

Reviewed By: q& | | \TP

177.00 B.2E-001 1.2E-001 1.6E-002 4.2E-002
4.00 1.4E-002 2.4E-002 1.6E-002 4.2E-002
184.00 8.4E-001 1.2E-001 2.0E-002 4,9E-002
1,059.00 2 9E+000 1.8E-001 3.8E-002 8.5E-002

AlphaVision v5.3
Custom Report Heration; 08/08/07

Print Date: 5/30/2008 11:11:16AM

Page 1% 1




Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: AS080513-2MB
Spectrum #1 Analysis #1

Sample

Sample Size ; 0.52

Detector: 26

Batch Name: UAS080513-2_B
Nuglide Library: Uranium Default

Analysis Method: Absolute Interactive ROl Analysis

ROI Set: Uranium Default

Acquisition

Live Time: 1,000.00 min.
Real Time: 1,000.01 min.

Dead Time:

Callbration

0.00 %

Acquisition Start Date: 5/29/2008 2:34:43PM

Bkad Info: Sample: B08052726; Det: 26; Spectrum #1; May-27-2008 17:12
Calibration Date: 5/27/2008 11:29:03AM
Efficiency Calibration: C08052726
Efficiency. 30.94% +/- 0.15% TPU(2 sigma)

Energy Calibration: C08052726

Energy Cal:

Tracer

Gain = 9.8047 keV / Ch

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

Tracer Name: 837.3020.90 U-232
Tracer Activity: 19.77 DPM/mL x (Vol.)0.25 ml. = 4.94 DPM

Tracer Nuclide: U-232
Tracer Recovery: 81.58%

130
120
110 + \l
100 - |
90 u]-z;32
£ g0 y |
g -'
o 70 I
60
N ’j.___
40 - |
8
20 [
10 U-23§; 935 234 IR
4 Pt :
1 .
0 i VPP § ol A —L\u.—dﬁ"“' ) -ifhl\,.,-«m"ﬂv.wr\', n..“mﬁ.ﬁmm YL ..‘lﬁ'f P " "
li TR 1 1 1 1 I 1 I I ] [ i T T 1 1 I T 1 i ¥ ) 1 1 1 I T ] T 1 T 1 1 T T T t L T I 1 1 t T
3035 3336 3636 3936 4235 4536 4836 5136 5436 5736 6036 8336 6636 6936 V23 7536 ¥836
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
U-228 41832  3860.4 4222 .4 127  100.2 6.00 13.00 7.00 -2.4E-002 3.0E-002  2.8E-002 6.6E-002
U-235 4369.5 4232.2 44087 4 99.7 3.00 2.00 1.00 3.4E-003 1.5E-002 1.1E-002 3.2E-002
U-234 47911 4545.9 4830.3 423.2 100.0 19.00 22.00 -3.00 -1.0E-002 4.4E-002 3.7E-002 8.3E-002
U-232 5320.5 5359.7 62.7 1001 1,259.00 25.00 1,234.00 3 5E+000 2.0E-001 4.0E-002 8.8E-002
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Paragon Analytics

ort

Sample: AS080513-2LCS
Spectrum #1 Analysis #1

ze : 0.52

Detector; 27

ROI Set: Uranium Default

Batch Name; UAS080513-2_B
Nuclide Library: Uranium Default
Analysis Method: Absolute Interactive RO! Analysis

Acquisition Start Date; 5/29/2008 2:34:44PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min.

Alpha-Spectroscopy Analysis Rep
Sample
Sample Si
Acquisition
Calibration

Dead Time: 0.00 %

Efficiency Calibration: C08052727
Efficiency: 29.83% +/- 0.16% TPU(2 sigma)

Bkgd Info: Sample: BO8052727; Det: 27, Spectrum #1; May-27-2008 17:12
Calibration Date: 5/27/2008 11:29:26AM

Energy Calibration: C08052727

Energy Cal:

Tracer

Tracer Name: 837.3020.90 U-232
Tracer Activity: 19.77 DPM/mL. x (Vo0l.)0.25 mL = 4,94 DPM

Gain = 9.8047 keV /Ch

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

Tracer Nuclide: U-232

Tracer Recovery: 78.18%

150
140 4
130
120 4
110 A
100 A
g0
80
70 -
: 60 A
I 50 A
| 40 |
30 -

counts

3055 3355 3655

—

3955 4255

WY, Lkt

LA L} 1
4555  4B55 5155 5455 5755 G055

I
6335 6655

: .Jﬂ&.“'."“*'/\"“f#‘r ”;"‘.’“"\.“‘"W?".‘ . ':"".rJ o

L) T ;
6955 7255

T
7555 . 7855

Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROI ' 2.00Sigma  Critical
Energy  Start End FWHM gpRr Gross Bkgd Net Activity . TPU Level MDA
Nuclide keV keV keV keV % Counts Counts Counts  pCilg pCilg pCilg pCilg
U-238 4026.3 3879.2 42322 623 100.2  1,233.00 10.00 1,223.00 4.5E+000 £.9E-001 2.7E-002 6.4E-002
U-235 4300.8 4242.0 4418.5 557 99.7 62.00 2.00 60.00 2.2E-001 6.5E-002 1.2E-002 3.4E-002
U-234 4668.5 4536,1 4820.5 88.4 100.0 1,195.00 4.00 1,191.00 4.4E+000 5.7E-001 1.7E-002 4.4E-002
U-232 53009  5036.2 5349.9 49.6 100.1  1,174.00 34.00 1,140.00 3.3E+000 2.0E-001 51E-002 1.1E-001
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Paragon Analytics

Alpha-Spectroscopy Analysis Report

Sample: AS080513-2LCSD
Spectrum #1 Analysis #1

Detector: 28
Batch Name: UAS080513-2_B
Nuclide Library: Uranium Default

Analysis Method: Absolute interactive ROI Analysis

ROI Set: Uranium Default

Sample

Acquisition

Calibration

Sample Size : 0.52

Acquisition Start Date: 5/29/2008 2:34:44PM
Live Time: 1,000.00 min.
Real Time: 1,000.01 min,
Dead Time: 0.00 %

Bkgd Info: Sample: B08052728; Det: 28; Spectrum #1; May-27-2008 17:12
Calibration Da;te: 5/27/2008 11:29:45AM
Efficiency C_.a:iibration: C08052728

Efficiency: 28.76% +/- 0.20% TPU(2 sigma)

Energy Calibration: C08052728

Energy Cal;

Gain = 9.7288 keV / Ch

Offset = 3,053.57 keV
Quadratic = 0.0000 keV / Ch?

Tracer
Tracer Name: 837.3020.90 U-232 Tracer Nuclide: U-232
Tracer Activity: 19.77 DPM/mL x (Vol.)0.26 mL = 4.94 DPM Tracer Recovery: 84.14%
160
150 - |
] u-238
130 4 ¥
120 -
0 1 ,I
g 100 < I
O 90 - g
i |
70 4 L-232
80 bl
40 4
30 4
] 34
10 4 i
D l_l" r\-l 'I l.l. l; m— - 1 . : T l_-l ll‘ 'IA‘N\I»“I T 1 ﬂlm?-..jl«“l Inl l‘ T 1 1 -l 1 l“‘l 1 I T T T 1
3063 3363 3663 3963 4263 4563 4363 5163 5463 5763 B0S3 6363 GBG3 6963 T263 7563 Y663
Energy (ke
Nuclide Summary (ROI)
Peak RO! RO! 2.00Sigma  Critical
Energy  Start End FWHM R Gross Bkgd Net Activity TPU Lavel MDA
Nuclide keV keV keV keV_ %. Counts Counts Counts pCilg pCilg pCilg pCilg
U-238 4201.6 3900.0 4250.2 56.9 100.2  1,323.00 1.00 1,322.00 4.7E+000 6.0E-001 8.2E-003 2.6E-002
U-235 4366.4 4259.9 4435.1 161.3 99.7 52.00 2.00 60.00 2.1E-001 6.2E-002 1,2E-002  3.3E-002
U-234 4804.8 4551.8 48339 86.0 100.0  1,131.00 2.00 1,129.00 4 .0E+000 5.2E-00+ 1.2E-002 3.3E-002
1U-232 53301  5048.0 5359.3 50.8 1001  1,197.00 1400  1,183.00  3.6E+000  241E-001  3.1E-002 7.2E-002
-
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. . an. AlphaVision v5,3
Print Date: 5/30/2008 11:12:25AM Gustom Report lteration: 0B/09/07 Page 1%? 1
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SAMPLE CONDITION FORM (SOLIDS)

|t

7<

ANALYST:
A

ANALYSIS DATE: S’ //5
_..--—-f'__ i

é).z__,. METHOD: /0 ren

SANPLE CDNDF(IiDN

WORK SAMPLE
_______C_)EPEB—— 1D oyl | TEXTURE ‘,\Reﬁ-sgrks
08070831 | deu Dok B QGQ’A)
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— . ’(50 # Xg? 7 NQ }\380 Seaé)oard‘ Industrial Bivd.
q z tlanta, Georgia 30318
@ Eckert&Ziegler gy /4777

‘Tel 404-352.8677
Fax 404.352.2837
Analytics

www.analyticsinc.com

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source
74682-307

U-232 5 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared gravimetrically

from a calibrated master solution. The master solution was
calibrated by the Department Des Applications Et De La Metrologie
Des Rayonnements Ionisants (DAMRI), Paris, France, as Number
23236.

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

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

ISOTOPE: U-232
ACTIVITY (Bq): 4.375 E3
HALF-LIFE: 68.9 years
CALIBRATION DATE: March 7, 2007 12:00 EST
RELATIVE EXPANDED '
UNCERTAINTY (k=2): 5.0%
Impurities: y-impurities <0.1%

U-233 <0.3%
Am-241 <0.15%

5.24665 grams 1M HNO3 solution.

PO NUMBER 72905, Item 1

SOURCE PREPARED BY: __ M\, (@RWA‘W

M. D. Dimitrova, Radiochemist

Q A APPROVED: Y. ﬂlvi—@ 807

Laboratory 41
1380 Seaboard Industrial Blvd, Atlanta, Georgia, 30318

Corporate Dffice
24937 Avenue Tibbitts Valencia, California 91355
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PROPERTIES OF SRM 4321C

{Certified values are shown in bold type)

Source identification number

Physical Propertics:

NIST SRM 4321C

Source description

Liquid in flame-sealed NIST borosilicate-glass ampoule’

Ampoule specifications

Body -outside diameter
‘Wall Thickness
Barium content
Lead-oxide content
Other heavy elements

(165 % 0.5) mm
(0.60  0.04) mm
Less than 2.5%
Less than 0.02%
Trace quantities

Solution density

Solution mass

(5258 + 0.002) g [b]

(1.053 + 0.001) g-mL ™" at 21.4 °C [b]*

Chemical Properties:
Solution composition ' Chemical Concentration Mass Fraction
Formula (mol-L™Y) o)
H,0 53 0.91
HNO,4 1.0 . 006
UO,(NO;), 0.09 0.03
Radiological Properties: . .
{| Radiomuclide- Natural Uranium (Misture-of U-238, U-235, and 1J-234)
Reference time 1200 EST, 1 August 1997
Massic activity of the solution ic] U-238: 242.0 Bqeg~*
‘U235 1114 Bgeg™}
U-234: 2331 Bgeg™?

Relative expanded uncertainty (=2) | U-238

U-235:
U-234:

060% [d]fe]
062% [d] [e]
0.98% [d] [e]

Mass fraction of uranimm

(0.01960  0.00010) g-z~ [b]

Photon-emitting impurities

None detected [{f]

Half lives used Uranium-238: (4.468 + 0.003) x 10° a [g]
Uranium-235; (7.038 £ 0.005) x 108 a [g]
Uranium-234; (2455 + 0.006) x 10° & [g]

Measuring instruments Mass spectrometer, silicon surface-barrier detector, and

4m{a+B) liquid-scintillation counting systems.

SRM 4321C, page 3 of 6

*Notes and references are on pages 5 and 6.




EVALUATION OF THE UNCERTAINTY OF THE MASSIC ACTIVITY [dr*

Input Quantity x;, Method Used To Evaluate u(x), | Relative Relative Relative
the source of uncertainty | the standard uncertainty of x, Uncertainty | Sensitivity | Uncertainty
' (4) denotes evaluation by Of Input Factor, |.Of Output
(and individual statistical methods Quantity, AR Quantity,
uncertainty components (B) denotes evaluation by ulx)fx;, Cy) (V)
where appropriate) other methods (%) [h] [i] (%) [}
Isotopic uraniurn atom Standard deviation of the mean | U-238: 0.001 1.0 0.001
fraction in SRM 960 for repeated mass-spectrometric | U-235: 0.07 1.0 0.07
Ieasursments (A) U-234: 0.31 1.0 0.31
Half life Standard uncertainty TU-238: 0.07 1.0 0.07
of the hal? fife (A) U-235: 007 1.0 0.07
U-234: 0.25 1.0 0.25
Uranium mass fraction | Certificate vaiue (B) "~ 0.003 1.0 - 0.003
in SRM 960 o ' o
Quantitative dissolution | Estimated (B) 0.25 1.0 0.25
Gravimetric Estimated (B) 0.10 - 1.0 0.10
measurements
Photon-emitting Limit of detection (B) [k] 100. 0.001 0.10
Impurities '
Relative Combined Standard Unoértainty of the Output Quantity., u. )y, (%) U-238: 030
U-235: 0.31
U-234: - 049
Coverage Factor, k . o X2
Relative Bxpanded Uncertainty of the Output Quantity, Ufy, (%) U-238: 0.60
. . 0-235: 0.62
' 0.98

SRM 4321C, page 4 of §

U-234;

*Notes apd veferences are on pages 5 and 6.
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AlphaVision v5.3

Analyst: ORTEC
Detector: 23

- Alpha-Spectroscopy Calibration Report |

ORTEC

801 8. liinois Ave.

Qak Ridge, TN 37830
8:65:35AM  6/8/2007

Calibration

Energy Calibration: RSO182

Description:

Analysis Date; 6/8/2007 8:20:44AM
Calibration Type: Energy And Efficiency

Source Info

Certificate |D: A1 RSO#182

Prepared by: IPL
Description:

Certification Date; 5/1/2003 12:00:24PM

Acquisition

Detector: 23, SN:

Energy Calibration Equation:

Acquisition Start Date: 6/8/2007 7:29:34AM Gain = 9.8224 keV / Ch

Live Time: 35.00 min.

Real Time: 35.03 min.

Efficiency Calibration Name: RS0182

Offset = 3,029.39 keV
Quadratic = 0.0000 keV / Ch?
Efficiency: 29.20% +/- 0.20% TPU(2 sigma)

16000 U-234
15000 4
13000
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Y i
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channels
Method: Interactive RQI Initial Calibration: Yes
Algorithm: Linear Sheif. 0
Nuclide Activity Summary
_ Peak ROI RO} Net Count
Nuclid Peak Energy Start End Gross Rate
uchde Channel MeV Channel Channel Counts (cpm)
U-235 138 4,40 100 152 1,739.00 49.69
U-234 178 478 1563 190 76,469.00 2,184.83
Am-241 250 5.49 210 270 12,708.00 363.09
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AlphaVision v5.3

Analyst: ORTEC
Detector: 23

~ Alpha-Spectroscopy Calibration Report |

ORTEC

801 S. lllincis Ave.

Qak Ridge, TN 37830
9:01:10AM  6/8/2007

Calibration

Energy Calibration: RS0O183

Description:

Analysis Date: 6/8/2007 9:01:07AM

Calibration Type: Energy And Efficiency

Source Info

Certificate I1D: A2 RSO#183

Prepared by: [PL
Description:

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

Detector: 23, 3N;
Acquisition Start Date: 6/8/2007 8:21:55AM

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

Efficiency Calibration Name: RS0183

Acquisition

Energy Calibration Equation:

Gain = 9.8810 keV / Ch

Offset = 3,018.33 keV
Quadratic = 0.0000 keV / Ch?

Efficiency: 28.98% +/- 0.15% TPU(2 sigma)
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Method: Interactive ROI

Algorithm: Linear

L L LI ' T T 1 L L

13 161 191 24 251 281 3M
chennels

L S S L L L u N O 2 D I B |

401 431 461 491

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

Nuclide

Peak
Channel

Peak ROI ROI
Energy Start End
MeV Channel Channel

Net Count
Rate

(cpm)

U-235
U-234
Am-241

140
177
250

4.40 100 152
4,78 183 180
5.4% 210 270

87.08
4,135.29
424.43

WSS







AlphaVision v5.3

Analyst: ORTEC
Detector: 23

_Alpha-Spectroscopy Calibration Report

Energy Calibration: RSO185
Description:

Certificate ID: A4 RSO#185
Prepared by: IPL.

Description:

Detector: 23, SN:
Acquisition Start Date: 6/8/2007 9:56:22AM

Live Time: 35.00 min.
Real Time: 35.02 min.

Efficiency Calibration Name: RS0185

ORTEC

801 S. lllinois Ave.

Oak Ridge, TN 37830
10:40:41ANM  6/8/2007

Calibration Analysis Date: 6/8/2007 10:40:28AM

Calibration Type: Energy And Efficiency

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

Acquisition

Energy Calibration Equation:
Gain = 9.8810 keV / Ch

Offset = 3,018.33 keV
Quadratic = 0.0000 keV / Ch?

Efficiency: 28.41% +/- 0.20% TPU(2 sigma)




LULENS WAL  Alpha-Spectroscopy Calibration Report  Etaeiyes

Analyst: ORTEC Oak Ridge, TN 37830
Detector: 23 11:17:30AM  6/8/2007

o Calbrafom RSO 186 Calibration o Date: 61612007 11:17-32AM
nergy allbration. Calibration Type: Energy And Efficiency
Description:
Source Info
Certificate ID: A5 RSO#186 Certification Date: 4/1/2003 12:00:00PM
Prepared by: [PL
Description:
Acqulsition
Detector: 23, SN: Energy Calibration Equation:
Acquisition Start Date; 6/8/2007 10:41:40AM Gain = 9.8047 keV/ Ch
Live Time: 35.00 min. Offset = 3,036.00 keV
Real Time: 35.08 min. : Quadratic = 0.0000 keV / Ch?
Efficiency Calibration Name: RS0O186 Efficiency: 29.13% +/- 0.13% TPU(2 sigma)
24000 -
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channels }
Method: interactive ROI Initial Calibration: Yes
Algorithm: Linear Shelf. 0
- Nuclide Activity Summary
Peak ROI ROI Net Count
Nuclid Peak Energy Start End Gross Rate
uchde Channel MeV Channel Channel Counts (cpm)
U-235 139 4.40 100 152 ) 2,472.00 70.63
U-234 177 478 153 190 117,668.00 3,361.94
Am-241 250 5.49 210 270 96,147.00 2,747.06

(/\’\N 58







AlphaVision v5.3

Analyst: ORTEC
Detector: 23

_Alpha-Spectroscopy Calibration Report |

ORTEC

801 S. lliincis Ave.

Qak Ridge, TN 37830
12:34:50PM  6/8/2007

Calibration

Energy Calibration: RSC188
Description:

Analysis Date: 6/8/2007 12:34:43PM
Calibration Type: Energy And Efficiency

Source Info

Certificate ID: A7 RSO#188
Prepared by IPL

Description:

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

Detector; 23, SN:
Acquisition Start Date: 6/8/2007 11:54:29AM

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

Efficiency Calibration Name: RS0188

Acquisition

Energy Calibration 'Equation:
Gain = 9.8224 keV / Ch

Offset = 3,029.39 keV
Quadratic = 0.0000 keV / Ch?

Efficiency; 29.21% +/- 0.18% TPU(2 sigma)

16000 -
15000 -
14000 A
13000 -
+12000 -
11000 -
10000 -
8000 -
8000 -
7000 -
6000 -
5000
4000 -

. 3000 -
2000 -
1000 -

courts

U-234

Am-244

DI1II|||I_II

17 21 4 & 81 10

Method: Interactive ROI
Algorithm: Linear

1 1 T T 1 T ¥ ¥ 1 T 1 ¥ I 1 1 7T 177 I 1 L

]
22 251 281 31 3 3N 401 43 451 431
channels .

Initiat Calibration: Yes
Shelf: 0
Nuclide Activity Summary

Nuclide

Peak
Channel

Peak
Energy

MeV

ROl
Start
Channel

ROl
End
Channel

Gross
Counts

Net Count
Rate

(cpm)

U-235
U-234
Am-241

139
178
250

4.40
4.78
5.49

100
153
210

152
190
270

1,368.00
66,752.00
42,962.00

39.11
1,807.20
1,227.49

W .




. . ORTEC

_ AlphaVision v5.3 801 S. lllinois Ave.

. Analyst: ORTEC Oak Ridge, TN 37830
Detector: 23 1-11:17PM  6/8/2007

Callbration = lysis Date: 6672007 1:11:09PM

Energy Calibration: RSO189 L E And Effici
Description; Calibration Type: Energy An iciency

Source Info
Certificate ID: A8 RSO#189 Certification Date; 4/1/2003 12:00:00PM
Prepared by: IPL

Description:

Acquisition

Detector; 23, SN; Energy Calibration Equation:
Acquisition Start Date: 6/8/2007 12:35:13PM _ 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: RS0189 ~ Efficiency: 28.15% +/- 0.12% TPU(2 sigma)
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36000 1
33000 +
30000 1
27000 -
24000 4
21000 4
18000 1
15000 1
12000
9000 -

U-234

counts

Am-241

6000 7
3000 -

220
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channeis

Method: interactive ROI initial Calibration: Yes
Algorithm: Linear Shelf. 0
Nuclide Activity Summary

U-235

Peak ROI ROI Net Count
Peak Energy Start End Gross Rate

Nuclide Channel MeV Channel Channel Counts (cpm)

U-235 138 4.40 100 152 4,335.00 123.86
U-234 177 4.78 183 190 204,218.00 5,834.80
Am-241 250 5.49 210 270 32,537.00 929.63

61




Analyst: ORTEC Oak Ridge, TN 37830
Detector: 23 8:30:24AM  6/11/2007

Calibration Analysis Date: 6/11/2007 8:30:16AM

Energy Calibration: RSO120 I . f
Description: Calibration Type: Energy And Efficiency

Source Info
Certificate ID: A9 RSO#190 Certification Date: 6/1/2007 12:00:00PM
Prepared by: IPL

Description:

Acquisition

Detector: 23, SN: Energy Calibration Equation;
Acquisition Start Date: 6/8/2007 1:11:41PM Gain = 9.9003 keV / Ch

Live Time: 35.00 min. Offset = 3,011.38 keV
Real Time: 35.01 min. Quadratic = 0.0000 keV / Ch?

Efficiency Calibration Name: RS0190 Efficiency: 28.67% +/- 0.30% TPU(2 sigma)
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channels

Method: Interactive ROl Initial Calibration: Yes
Algorithm: Linear Shelf: 0

Nuclide Activity Summary

Peak ROI ROl Net Count
Peak Energy Start End Gross Rate

Nuclide Channel MeV Channel Channel Counts (cpm)

U-235 140 4.40 100 152 730.00 20.86
U-234 178 4.78 153 180 30,147.00 861.34
Am-241 250 5.49 210 270 7,083.00 202.37



— ; 24937 Avenue Tibbitts o |
- ISOtOpe Products Valencia, California 91355 ‘reverified 0IBI107
i . 2APiIreS | PI0P
Laboratories i 8‘% '
Tel 661+309+1010 a1 aﬁic .
P An Eckert & Ziegler Company Fax 661+257:8303 recals &r /- ’5‘05
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.: 92MIX2203026
Half Life (Am-241): 432.17 + 0.66 years
Contained Radioactivity:
U-234: 3.3%4 nCi (124.1Bq) Am-241: '0.5793 nCi (21.43 Bq)
U-235: 0.06568 nCi (2.429 Bq) Total Activity: 3899 nCi (148.0 Bg)
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
Radicimpurities: 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: + 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 biind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15). E

- 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 /min in 2rnon 11 Apr 03.

ISoHnr—o03
Dite Signed IPL Ref. No.: 987-7

Quality Control

150 9001 CERTIFIED

Medical Imaging Laboratory Industrial Gauging Laboratory
24337 Avenue Tibbitts  Valencia, California 91355 _ 1800 North Keystone Street  Burbank, California 91504 63




- X AT TTVerified wie[o]
' .- 24937 Avenue Tibbitts i ' l R P
2 lSOtope PrOdUCtb Valencia, California 91355 pives vl o8

Laboratories / ],’71 1— / Y

Tel 661+309:1010 . U )S50
- An Eckert & Ziegler Company Fax 661-257+8303 /’e’Ca li6r /15 S
-
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: Armn-241 Catalog No.: MISC-STD
Haif 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 (239.3 Bq) - Am-241: 0.6366 nCi (23.55Bq)
U-235: 0.1135 nCi (4.200 Bqg) 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 Diarneter; 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 1892

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 fotal alpha surface emission rate of 8091 o/min in 2r on 11 Apr 03.

(S=Apr—o3
Daté Signed IPL Ref. No.: 987-7

IS0 9001 CERTIFIED

Medical Imaging Laboratory Industrial Gauging Laboratory
24937 Avenue Tlbbitts  Valencia, California 91355 1800 North Keystone Street. Burbank, California 91504 64




revevi Sied 8o

m— . 24937 Avenue Tibbitt X B
®® [sotope Products 27 AvenueTibbitts ehoires  wlelos
Laboratories
Tel 661309-1010 //47,— f O 18
An Eckert & Ziegler Company Fax 661+257+8303 reca /, 6’ YAFER

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: 3227 nCi (119.4 Bg) Am-241; 2.866 nCi (106.0 Bqg)
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 1982,

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 4.1 9).

- 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 6889 o/min in 2r on 11 Apr 03.

QMA@A@% IS Apr-o3

C/Quality Control Dite Signed IPL Ref. No.: 987-7

IS0 9001 CERTIFIED

Medical Imaging Laboratory Industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355 . 1800 North Keystone Street  Burbank, California 91504 65
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Laboratories Jar T4 00
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n An Eckert & Ziegler Company Fax 661+257+8303 . Ve i
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Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.0O. No.: EW030803/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: 5486 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 (352.8Bq)
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: 18 mm

D. Backing: Stainless steel

E. Cover: None
Radioimpurities; Not determined
Methed 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 4.1 5), : '

- 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 a/min in 2z on 18 Mar 03,

—~02 .

Date Signed IPL Ref. No.: 9872

150 9001 CERTIFIED
Medical Imaging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355

Industrial Gauging Laboratory
1800 North Keystone Street Burbank, California 91504 07
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=] ISOtOpe PrOdUC'LJ Valencia, California 91355 ' m exPsres | Dloe

Laboratories ' IO 00187
Tel 661+309+1010 . 7[{/&[0
An Eckert & Ziegler Company Fax 661-257-8303 [ecd fon (e
) B2 0%
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.: 92MIX2203022
Half Life (Am-241): 432.17 + 0.66 years
Contained Radioactivity:
U-234: 3592 nCi (132.9Bq) Am-241: 3279 nCi (121.3Bq)
U-235; 0.08556 nCi (3.166 Bq) Total Activity: 6.957 nCi (257.4 Bg)
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
B
Cc
D

Notes:

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

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 a/min in 21 on 18 Mar 03.

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

150 9001 CERTIFIED

Medical Imaging Laboratory Industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencla, California 91355 1800 North Keystone Street  Burbank, California 91504 68













Paragon Analytics

Radiochemistry Case Narrative
|sotopic Polonium

Los Alamos National Laboratory SMO
08-939

PA WO 0804083

This report consists of the analytical results and supporting documentation for two solid samples
received by Paragon on 04/09/08.

These samples were prepared according to procedures PA SOP773R10 and PA SOP776R11.
Modifications were made to the method as described on QASS 328377.

The samples were analyzed for the presence of Polonium-210 according to procedure PA
SOP714R11. The analyses were completed on 05/15/08.

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.

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.

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 O for samples with
significant activity, including the batch laboratory control sample.

The tracer recovery of 102% for the laboratory control sample is within the requested 30-110%
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 (102%), a ‘Y1’ flag
signifies this calculation convention. Results are submitted without further qualification.

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

Paragon Analvtics

A F¥vision of DaiaChem Laboraiories. Ine.




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.

e A

Rhonda Miller

Radiochemistry Primary Reviewer
\ <

diochemistry Final Data Review

D7 geg

Date

Date

Paragon Analytics

A Divigion of DawChem Laboratories, g,




PARAGON ANALYTICS
Radiochemistry Data Package

Section 1

CHAIN OF CUSTODY




Paragon Analytics

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0804083
Client Name: Los Alamos National Laboratory SMO

Client Project Name:

Client Project Number: 08-939
Client PO Number: 33204-001-06 F3

Client Sample Lab Sample | COC Number | Matrix Date Time
Number Number Collected | Collected
SFB08-08-11838 0804083-1 SOLID 08-Feb-08
SFB08-08-11839 0804083-2 SOLID 08-Feh-08
Page 1 of 1 Paragon Analytics Date Printed: Wednesday, May 28, 2008

LIMS Version: 6.148A
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Tuesday, April 08, 2008
LOS ALAMOS
NATIONAL LABORATORY
ATTN: Lance Steere
Paragon Analytics, Inc.
225 Commerce

Fort Collins, CO 80524

Q040§ 3
Page 1 of 1

LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 08-939C

REQUEST NUMBER: 08-939

TURNAROQUND/REPORT DUE: 5/8/2008
TURNAROUND REQ'D: 30

LAB REQUEST COMMENTS:
SAMPLE iD CTNR CTNR DESC ORDER PRESERV MATRIX
SFB08-08-11838 1 500 ML POLY AM- None §
241+ SOPU+ISOU+SRI0
SFB08-08-11839 1 500 ML POLY AM- None S
* 241+1SOPU+IS0OU+SR90
Relinquished By: Date Time Received By: Date Time
K 2 ,.('4 LA ’7’/5’/0?: /Yo (herul Trimble Mawbple 4 -94-08 0430
Printed Name "/ S#nature Printed Name Signatiffe
Printed Name Signature Printed Name Signature
Printed Name Signature Printed Name Signature
Received for DISPOSAL By: Date Time Remarks:
Printed Name Signature
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 3

QC RESULTS
SUMMARY
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L.ab Name: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos National Laboratory SMO

ClientProject ID: 08-939

Polonium-210 by Alpha Spectroscopy
PAIl 714 Rev 11
Method Blank Results

‘LabID; PLOBOS13-1MB

Sample Matrix: SOLID
Prep SOP:PAI 711 Rev7

Date Collected: 13-May-08
Date Prepared: 13-May-08

Date Analyzed: 15-May-08

Prep Batch: PLOB0513-1
QCBatchID: PLO80513-1-1
Run ID: PLO80513-1A
Count Time: 1000 minuies

Finat Aliquot: 0.262 g
Result Units: pCi/g
File Name: Spectrum #1

CASNO Target Nuclide Result +/- 1s TPU MDC Requested | Lab Qualifier
MDC
13981-52-7 Po-210 0.057 +/-0.034 0.110 0.25 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 13.76 12.34 pCig 89.7 20-110%
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC. TPU - Total Propageted Uncertainty (see PAI SOP 743)
Y1 -Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
MDC - Minimum Detectable Concentration (see PAISOP 709)
Y2 - Chemical Yield outside default limits.
) BOL - Below Detsction 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: PL0804083-1
Date Printed: Wednesday, May 28, 2008 Paragon Analytics Page 1 0f 1

LIMS Version: 6.149A
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Polonium-210 by Alpha Spectroscopy
PAI 714 Rev 11
Laboratory Control Sample(s)

Lab Name: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos National Laboratory SMO
ClientProject ID: 08-939

,Lab iD  PLOB0S13-1LCS Sample Matrix: SOLID Prap Batch: PL080513-1 Final Aliquot: 0.262 g
PR i i i Prep SOP: PAl 711 Rev7 QCBatchiD: PL080513~1-1 Result Units: pCi/g
Date Collected: 13-May-08 Run ID: PLO80S13-1A File Name: Spectrum #1
Date Prepared: 13-May-08 Count Time: 1000 minutes

Date Analyzed: 15-May-08

CASNO Target MDC Spike Added % Rec { Control | Lab
Nuclide Results +/- 1s TPU Limits | Qualifier
13981-52-7 Po-210 439 +- 32 0.1 40.6 108 83-117 P Y1

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 13.76 14.0 : pCilg 102 20-110% Y1
Comments;
Qualifiers/Flags: Abbreviations:
U -Resultis less than the sample spacific MDC. TPU - Total Propagated Uneertainty (see PAI SOF 743)
LT - Rasult 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: PL0O804083-1

Date Printed: Wednesday, May 28, 2008 Paragon Analytics Page 10f 2
LIMS Version: 6.149A
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Polonium-210 by Alpha Spectroscopy
PAI 714 Rev 11
Laboratory Control Sample(s)

Lab Name: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos National Laboratory SMO
ClientProject ID: 08-939

Lab ID: PLO80513-1LCSD i Sample Matrix: SOLID Prep Batch: PLOS0513-1 Final Aliquot: 0.262 g
i : Prep SOP: PAI 711 Rev 7 QCBatchlD: PLO80513-1-1 Result Units: pCi/g
Date Collected: 13-May-08 Run ID: PLOB0513-1A File Name: Spectrum #1
Date Prepared: 13-May-08 Count Time: 1000 minutes

Date Analyzed: 15-May-08

CASNO Target MDC Spike Added %Rec ] Control | Lab
Nuclide Results +/- 1s TPU Limits | Qualifier
13981-52-7 Po-210 41.9 +- 3.1 0.1 406 103 83-117 2

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Po-209 13.76 11.07 . pCilg 80.5 20-110%
Comments:
Quallfiers/Flags: Abbreviations:
U -Resultis less than the sampie specific MDC. TPU - Total Propagated Ungertainty (see PAI SOP 743)
LT - Resultis less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration (see PAI SOP 709)

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

L - LCS Recovery below lower control limit.

H- LCS Recovery abave 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: PL0804083-1

Date Printed: Wednesday, May 28, 2008 Paragon Analytics Page 2 of 2
LIMS Version: 6.149A




Polonium-210 by Alpha Spectroscopy

PAI 714 Rev 11

Duplicate Sample Results (DER)

Lab Nama: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos National Laboratory SMO
ClientProject ID: 08-939

Field ID: Sample Matrix: SOLID Prep Batch: PLO80513-1
Prep SOP: PAI 711 Rev 7 QCBatchiD: PLO80513-1-1

.. PL 13-1 D
i disiao Date Collected: 13-May-08 Run ID: PLO80513-1A
Date Prepared: 13-May-08 Count Time: 1000 minutes

Date Analyzed: 15-May-08

Final Aliquot: 0.262 g
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi/g
File Name: Spectrum #1

CASNO Analyte Sample Duplicate DER | Control Lab
Result +/- 1s TPU Resuit +/- 1s TPU Limit | Qualifiers
13981-52-7 Po-210 439 +/-3.2 419+/-3.1 0.23 213 P
Comments:
Duplicate Qualifiers/Flags: Abbreviations:

U - Result is less than the sample specific MDC,

Y1 - Chemical Yield is in contral 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 Controt 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.

|. - LCS Recovery below lower controd 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: PL0804083-1

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

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Wednesday, May 28, 2008 Paragon Analytics
LIMS Version: 6.149A

Page 1 of 1
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 4

INDIVIDUAL
SAMPLE RESULTS

4
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Polonium-210 by Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos National Laboratory SMO
ClientProject ID: 08-939

Ficld ID. {SFB08-08-11839
LabiiDy; 08040832

Analysis ReqCode: ASP-A-019

Sample Matrix: SOLID

Prep SOP: PAI 711 Rev 7
Date Collected: 08-Feb-08
Date Prapared: 13-May-08
Date Analyzed: 15-May-08

Prep Batch: PLO80513-1
QCBatchiD: PL080513-1-1
Run ID: PL080513-1A
Count Time: 1000 minutes

Report Basis: As Received

Final Aliquot: 0.297 g
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi/g
File Name: Spectrum #1

CASNO Target Nuclide

Result +/- 1s TPU

MDC

Requested
MDC

Lab Qualifier

13981-52-7 Po-210

254 +/-1.9

0.1

0.25

Chemical Yield Summary

Carrier/Tracer | Amount Added

Result Units

Yield

Control
Limits

Flag

Po-209 1213 11.84 pCilg

97.7

20-110%

Comments:

QualifiersFlags:
U -Resultis less than the sample specific MDC.

Y1 -Chemical Yield ig in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Rasult iz 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 PAL SOP 709)

BDL - Below Detection Limit

Data Package ID: PL0804083-1

Date Printad: Wednesday, May 28, 2008

Paragon Analytics
LIMS Version: §.149A

Page 2 of 2
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PARAGON ANALYTICS
Radiochemistry Data Package

5

Section 5

RAW DATA
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Paragon Analytics

Sample: 0804083-1
Spectrum #1 Analysis #1

Detector: 1
Batch Name: PLO8BD513-1_A
Nuclide Library: Po-210

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

ROI Set; Po-210

Bkgd Info: Sample: B08051401; Det: 1; Spectrum #1; May-14-2008 12:03

Calibration Date: 5/14/2008 10:26:51AM
Efficiency Calibration: C08051401
Efficiency: 28.84% +/- 0.20% TPU(2 sigma)

Tracer Name: 851.3020.87

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

Tracer

8.82 DPM

Sample

Acquisition

Calibration

Alpha-Spectroscopy Analysis Report

Sample Size : 0.23

Acquisition Start Date; 5/15/2008 3:12:14PM
Live Time: 1,000.00 min,

Real Time: 1,000.03 min.

Dead Time: 0.00 %

Energy Calibration: C08051401

Gain = 9.9784 keV / Ch
Offset = 2,993.25 keV

Quadratic = 0.0000 kaV / Ch?

Energy Cal:

Tracer Nuclide: Po-209
Tracer Recovery: 88.06%

5400 3
6000
5600
5200 3
4800 3
4400 3
4000 3
3600 3
3200 3
2800 1
2400 1
2000 3
1600
1200 3
800 3
ER

counts

Pe-209

o,
_,-"’"\

0 4=
3003

3603

] L ¥ L} 1

H 1 I
3303 3903 4203

L] I T 1 1
4503 4803

Wt
5103 5403
Energy (keV)

Peak
Energy
keV

ROI
Start

keV

RO}
End

Nuclide keV

FWHM gR.
keV

Gross
%.

5703

Bkgd
Counts Counts

Nuclide Summary (ROI)

L} [§ T

6003

6303 6603

| S Bt s S s s e
6903 Y203 7503

7803

Critical
Level

2.008igma
TPU

pCilg

Net
Counts

Activity
pCi/g

MDA

Po-209
Po-210

4859.2
5308.3

4589.8
5058.8

4869.0
5557.7

484
64.1

99.7 2,031.00
100.0 26,875.00

Jp

1.00
3.00

‘®

Revicwed By:

pCiig
1.5E+001
2,1E+002

2,030.00
26,872.00

6.8E-001
2.3E+001

pCilg _

2,0E-002 6.3E-002
3.1E-002 8.3E-002

Print Date: 5/16/2008 8:52:24AM

AlphaVigion v5.3

Custom Report iteration: 08/09/07

Page 1 of 1
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- Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample
Sample: 0804083-2 _ Sample Size : 0.30
Spectrum #1 Analysis #1
Acquisition
Detector: 2 Acquisition Start Date: 5/15/2008 3:12:14PM
Batch Name:; PLO80513-1_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 %
RO} Set: Po-210
Calibration
Bkgd Info: Sampla: B08051402; Det: 2; Spectrum #1; May-14-2008 12:03
Calibration Date: 5/14/2008 10:27:08AM Energy Calibration: C08051402
Efficiency Calibration: C0B051402 Energy Cal: (ain = 9.9974 keV / Ch
Efficiency: 30.95% +- 0.16% TPU(2 sigma) Offset = 2,996.32 keV
Quadratic = 0.0000 keV / Ch?
Tracer
Tracer Name: 851.3020.87 Tracer Nuclide: Po-209
Tracer Activity: 17.63 DPM/mL x (Vol.)0.50 mL. = 8.82 DPM Tracer Recovery: 97.83%
640 1
600 3
560 3
520 A
480 J
440 3
400 1
% 360 E
8 3
320 4
260 4 }
240 3 Pe-208}
200 3 :
- 1.
180 3 :
120 3 )
80 7 s
E #,J_ -
U ] i L 1 1 T T 1 L) L) T 1§ L T ¥ 1 1 1 1 ] ¥ T 1 1 ¥ i I T | B | T i T T Ll 4 1 U i I T T ¥ ¥
3006 3306 3606 3906 4206 4506 4806 5106 5406 S706 6006 6306 B506 BS06 7206 7506 7806 8106
Energy (keY)
Nuclide Summary (RO)) :
Peak ROI ROI 2.008igma  Critical
Energy  Start End FWHM pgRr Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV % Counts Counts Counts pCilg pCilg pCilg pCilg

Po-209 48558 4585.9 4965.8 69.3 99.7  2,421.00 1.00 2.420.00 1.3E+001 5.3E-001 1.3E-002 4.0E-002
Po-210 5305.7 5065.8 5585.7 69.7 100.0  3,107.00 2.00 3,105.00 1.5E+001 1.8E+000 1.6E-002 4.6E-002

Reviewed By: % J—P

Print Date: 5/16/2008 8:52:32AM

AlphaVision v5.3

Custom Report Iteration: 08/09/07 Pag;; of 1




Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample
Sample: PLOB0513-1MB
Spectrum #1 Analysis #1

Acquisition
Detector: 4

Batch Name: PLOB0513-1_A

Nuclide Library: Po-210

Analysis Msthod: Absolute ROI Analysis, Set Name = Pp-210

RO Set: Po-210

Callbration
Bkgd Info: Sample: B08051404; Det: 4, Spectrum #1; May-14-2008 12:03
Calibration Date: 5/14/2008 10:27:30AM

Efficiency Calibration: CO8051404

Efficiency: 30.59% +/- 0.21% TPU(2 sigma)

Tracer
Tracer Name: 851.3020.87

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

_ Sample Size : 0.26

Acquisition Start Date: 5/15/2008 3:12:15PM

Live Time: 1,000.00 min.
Real Time: 1,000.03 min.
Dead Time: 0.00 %

Energy Calibration: C08051404

Energy Cal:  Gain = 9.9003 keV /Ch

Offset = 3,021.28 keV
Quadratic = 00000 keV / Ch?

Tracer Nuclide: Po-209
Tracer Recovety: 89.88%

390 4
360 1
330
300 -
270
240 1
210 1 }
180 |
150 1
120 4 J
30 3 ’
80 ; 15
] | D e
o] Lo | B

P0-200

counts

LR ] L] T T T T ] ] ¥ 1 L] 1 1 ¥ L] .I 1 t t i L)
3031 3331 3631 3931 4231 4531 4831 513

Energy (keV)

Peak ROI ROI

Energy Start End FWHM pRr  Gross Bkgd
Nuclide keV keV keV keV %. Counts Counts

LA [ Do I SR A S SN Rt Bt p B e
5431 5731 B0 633 683

Nuclide Surnmary (ROI)

L AL S S S Dy A B |

6931 723

7531 7831

2,008igma

Net Activity
Counts _ pCilg

TPU
pCilg

Critical
Level MDA

pCilg pCilg

Po-209  4852.8 45855  4961.7 77.1 99.7 2,200.00 200
Po-210 52083 5050.8 55459 645  100.0 19.00  10.00

Reviewed By: 4@) \- l q

2,167.00  1.4E+001
900  6.7E-002

5.9E-001
6.8E-002

2.8E-002 7.5E-D02
4.6E-002 1.1E-001

Print Date: 5/16/2008 8:52:39AM AlphaVision v5.3

Custom Repert lteration: 08/09/07

Page 1 of 1
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: PLOB0513-1L.CS
Spectrum #1 Analysis #1

Sample

Detector: 5
Batch Name: PL080513-1_A
Nuglide Library: Po-210

Sample Size : 0.26

Acquisition

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

RO Set: Po-210

Calibration

Acquisition Start Date: 5/15/2008 3:12:15PM
Live Time: 1,000.00 min.

Real Time; 1,000.03 min.

Dead Time: 0.00 %

Bkgd Info: Sample: BO8051405; Det: §; Spectrum #1; May-14-2008 12:03

Calibration Date: 5/14/2008 10:27:58AM

Efficiency Calibration: C08051405

Efficiency: 30.74% +/- 0.13% TPU(2 sigma)

Tracer

Tracer Name: 851.3020.87

Energy Calibration: C08051405

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

Quadratic = 0.0000 keV / Ch?

Energy Cal:

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

Tracer Nuclide: Po-209
Tracer Recovery: 101.91%

1600 -
1500 -
1400 -
1300 A
1200 -
1100 4
1000 -
900 -
800 4
700 -
500 -
500 A
400
300 -
200 -
100 -

counts

D ¥ L{ L]
3011 3311

3611

T v ¥ 1 )
3911 4211

1 I T 1 T

T LI B S |
4811 5111 5411 5711

Energy (keV)

4511

Peak
Energy
keV

ROI
Start
keV

ROI
End

Nuclide keV

FWHM gR,
keV %.

Gross Bkgd
Counts Counts

Nuclide Summary (ROI)

B R |

6011

7211

LI

6311 6611 6911 7511

7811

2.00Sigma
TPU

pClig

Net
Counts

Activity
pCilg

" Critical
Level
pCiIg

MDA
pCilg

Po-209
Po-210

4862.7
5308.2

45954
5060.7

4971.6
5555.8

=265~ 997 2,508.00 4.00
66.3 100.0 7,856.00 3.00

w10 48 5liy\ph

4% J

Reviewed By:

P

1.6E+001
4.3E+001

6.3E-001
4.8E+000

2,504.00
7,853.00

Print Date: 5/16/2008 5:52:46AM

AlphaVision v5.3

Custom Report lteration: 08/09/07

2.8E-002 7.3E-002
2.2E-002 6.0E-002

Page 1 of 1
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: PLOB0513-1LCSD Sample Size ; 0.26
Spectrum #1 Analysis #1

Acquisition
Detector: 6 Acquisition Start Date: 5/15/2008 3:12:16PM
Batch Name: PLO80513-1_A Live Time: 1,000.00 min.
Nuciide Library: Po-210 Real Time: 1,000.03 min.
Analysis Method: Absolute ROl Analysis, Set Name = Po-210 Dead Time: 0.00 %
RQI Set: Po-210

Calibration

Bkgd Info: Sample: B08051406; Det: 6; Spectrum #1; May-14-2008 12:03

Calibration Date: 5/14/2008 10:28:38AM
Efficiency Calibration: C08051406
Efficiency: 30.52% +/- 0.15% TPU(2 sigma)

Tracer

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

Energy Calibration: C08051406

Gain = 10.0776 keV / Ch
Offset = 2,957.65 keV
Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer Nuclide: Po-209
Tracer Recovery: 80.61%

1300 4
1200
1100 -
1000 o
900 4
g 800 -
3
8 700 A .
€00 -
500 -
400 1
300 4 !\
1!
200 Po-209
100 ]
nlllllllllllllllll.l -|llllIlTlIl|||l|l|l|lll||||ll
2967 3267 3567 3867 467 4467 4767 5067 5367 5667 5967  B267 G567 BOGY 7167 7467 7757 BO67
Energy (keVY)
Nuclide Summary (RQI)
Peak RQI ROl 2.00Sigma  Critical
Energy Start End FWHM gRr.Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV %. Counts Counts Counts pCilg pCiig pCilg pCilg _
Po-209 48522  4580.1 4963.1  &7E 997 19876.00 1000  1,966.00  1.2E+001 5.6E-001  5.7E-002 1.4E-001
Po-210  5305.7  5053.8  5557.7 645 1000 5989.00 8.00 5981.00  4.2E+001  4.8E+000  4.6E-002 1.1E-001
w5b 98 Bllvlgg
Reviewed By: aﬂ) di

Print Date: 5/16/2008  §:52:54AM

AlphaVision v5.3
Custom Report lteration: 08/09/07

Page 1 of 1
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Radiochemistry Data Package
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QUALITY ASSURANCE
SUMMARY REPORTS
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LABORATORY
BENCH SHEETS
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Description:

. Expiration:
Activity:

2s Uncertainty:
Ref. Date:

Ref Time:
" Prep Date:

"Half Life {y):

Stnd ID: 823.302041

Pb-210

" 810/2007

50.00

1.65

tdpm/mL

dpm/mL

711312008

N/A

8/4/2006 Prep by: AB
Matrix/Comp. 1.0M HNO3
2.23E+01

ety

Reverification Log .

Analysis Date Initials Expiration Date }i|

Flrilaoor | Re | 7[7/5008 |

| Pt

Continued on Page
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Rso# G23 | s

: 1380 Seaboard Industrial Bivd.
: A L\ A I ‘57 I ICS . Atlanta, Georgia 30318
[Z)?de '7’ g }OLO Tel 40413528677
An Isotope Products Laboratories Company _ Fax 404-352-2837 ;
i www.analyticsinc.com d

CERTIFICATE OF CALIBRATION |

Standard Radionuclide Source

73351-307
Pb-210 50 ulL Liguid in Flame Sealed Vial

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

Radionuclide purity and calibration were checked by germanium
gamma-ray spectrometry, The muclear decay rate and assay date
for this source are given below.

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

ISOTOPE: . o Pb-210
ACTIVITY (dps): 3.831 E4
HALF-LIFE: : 22.3 years
CALIBRATION DATE: July 13, 2006 12:00 EST
RELATIVE EXPANDED _
UNCERTAINTY (k=2): 3.3%
Impurities: y-impurities <0.1%

a-impurities (other than decay products) <0.01%
52.10846 grams 1M HNOy solutiom. |
P O NUMBER ' 71239 6-13-06, Item 1

S0URCE PREPARED BY: WWL‘
M. Taskaeva, Radiochemist

0 A APPROVED: VT 91306

38
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PROPERTIES OF SRM 4326

Certified values =~

Radionuclide © | Polonium<209 -
Réfgi‘énce time 1200 EST, ]_5 March 1994

Massic alphaiparticle—emis’sion rate
of the solution [b]*

85.42 " +g™' (Polonium-209 only) [c]

Relative expanded nncertainty (A=2)

0.42% [d]

Solution mass

_ _(5.160& 0.003) g [e]

Solution density -

(1.031  0.004) gL’ at 22 °C [¢]

Uncertified valués '

"Physical %ropérties: |

" Source description -

iapid_in flame.sealed WIST harosilicate olacs amnanle U7
et Yo L0g




EVALUATION OF THE UNCERTAINTY OF THE MASSIC ACTIVITY [d)*

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

Input Quantity x,, .| Method Used \To.E\'}éluate'i'l(x;j,"i - -Relative. - | Relative- | : . Relative.
the source of uncertainty the standard uncertainty of , Uncertainty Sensitivity |- Uncertainty
: : (A) denotes evaluation by Of Input Factor, Of Output
(and individual statistical methods Quantity, l&ylax,l S Quantity,
uncertainty components (B) denotes evaluation by wx)x, L xh) ] w0y,
where appropriate) other methods (%) [i] G] - (%) [k]
Massic liquid Standard deviation for repeated- | - 0:06 i 0.06 -
scintillation count rate, measurements, Six degrees of:. : ECALE
corrected for | freedom. (A)
background and decay - -
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 . L o -
Liquid-scintillation- | Multiple comparisons (A) [7] 0.7 0.007. ~ 0.005
cocktail stability ' . _
Gravimetric Estimated (B) __ ' 0.05 10 | 005,
measurements o . ‘
Half-life of P0-208. | Standard uncertainty © 0.07[n] | 0.0003 [p] | 0.00002
Half-life of Po-209 .- - |-of the half life (A) 49n] ] 0.004 [p] 0.02
Extrapolation of a]ph;i'i. - Estlmated (B) m - 0.06" " 1.0 | 006 -,
particle-count-rate- . 1 : o s
versus-energy to zero
energy _ ] : |
Live time [q] - Estimated (B) [7] 004 1.0 0.04
Alpha-particle detection | Estimated (B) [7] . 0.10 10| 010
efficiency of scintillator ' L e
Correction for non- Estimated (B) [7] " 0.06 1.0 0.06
alpha~partwle-decay T S o T
modes : N - S -
Alpha-particle-emitting | Estimated (B) [r] . 8.1 0.001 001
impurities Limit of detection [s] 100 .~ 0.0006 0.06:
Photon-emitting Limit of detection (B') [s] | 100 10,0002 0.02
imgurities '
Relative Combined Standard Uncertamty of the Output Quanmy, c(y)/y, % 0.21
Coverage Factor, k x2
0.42.

SRM 4326, page 4 of 6

" *Notes and references arc on pages Sand 6.
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Alpha Spectroscopy
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Weekly Background, Energy, and Efficiency
Calibrations
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AlphaVision v5.3

Analyst: ORTEC
Detector: 23

- Alpha-Spectroscopy Calibration Report _;

ORTEC

801 S. lllinois Ave,

Oak Ridge, TN 37830

8:24:12AM

6/11/2007

Calibration
. Analysis Date: 6/11/2007 8:23:31AM
Energy Qahbratlon, RSO 190 (source 9) Calibration Type: Energy And Efficiency
Description:
Source Info
Certificate ID: A9 RSO#190 Certification Date: 6/1/2007 12:00:00PM
Prepared by: IPL
Description:
Acquisition
Detector: 23, SN: Energy Calibration Equation:
Acquisition Start Date; 6/8/2007 6:45:14AM Gain = 9.9003 keV / Ch
Live Time: 35.00 min. Offset = 3,011.38 keV
Real Time: 35.01 min. Quadratic = 0.0000 keV / Ch?
Efficiency Calibration Name: RSO 190 (source 9) Efficiency: 28.87% -+/- 0.30% TPU(2 sigma)
7500 3
7000 3
8500 3
6000
5500
5000
£ 4500
= 3
G 4000 3
3500
3000 3
2500
2000 3 Am-241
1500 § .
1000 3 .
500 3
U : 1 T T ¥ ) [ ] T U 1 1 ) 1 T l—'-l 4 H ¥ [ L 1 T 1 I ] 1 T 1 I ] 1 1 1 1
1 2 4 8 81 1M 21 251 281 311 34 37 40 431 481 491
channels )
Method: Interactive ROl Initial Calibration: Yes
Algorithm: Linear Shelf. 0
Nuclide Activity Summary
Peak ROl ROI Net Count
) Peak Energy Start End Gross Rate
Nuclide Channel MeV Channel Channel Counts (cpm)
U-235 140 4.40 100 152 686.00 19.60
U-234 178 4.78 153 190 30,313.00 866.09
Am-241 250 5.49 210 270 7,202.00 205.77




ORTEC

801 S. Hliinois Ave.

QOak Ridge, TN 37830
8:55:35AM  6/8/2007

Analysis Date: 6/8/2007 8:20:44AM
Calibration Type: Energy And Efficiency

_Alpha-Spectroscopy Calibration Report .

AlphaVision v5.3

Analyst: ORTEC
Detector: 23

Calibration

Energy Calibration: RS0182
Description:

Certificate ID: A1 RSO#182
Prepared by: IPL

Description:

Source Info
' Certification Date: 5/1/2003 12:00:24PM

Acquisition

Energy Calibration Equation;
Gain = 9.8224 keV / Ch

Offset = 3,029.39 keV
Quadratic = 0.0000 keV / Ch?

Efficiency: 29.20% +/- 0.20% TPU(2 sigma)

Detector; 23, SN:
Acquisition Start Date: 6/8/2007 7:29:34AM

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

Efficiency Calibration Name: RS0182

16000 U-234
15000 -
13000 -
12000 -
. .
“S 10000 -
© 8000 4
7000 A
6000 A
4000 - & Am-241
3000 A ;
. 235 i
1000 - I i
'A"r ArHG)
U ¥ ) T 1T 1T 1 1 T H T T 1 1 T 1 _r-l 1 1 T i ] 1 1 1 1 T ] ¥ ) 1 i T T ] 1 1 L ¥ T I T [ § T T
120 4 Bt 8 101 1M 181 191 220 251 281 M1 341 371 401 431 481 491
channsls
Method: Interactive ROI Initial Calibration; Yes
Algorithm; Linear Shelf. 0
Nuclide Activity Summary
. Peak ROI ROI Net Count
Peak Energy Gross Rate
Nuclide Start End Count
Channel MeV Channel Channel ounts (cpm)
U-235 139 4,40 100 152 1,739.00 49.69
U-234 178 478 153 190 76,469,00 2,184.83
Am-241 250 5.49 210 270 12,708.00 363.09
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AlphaVision v5.3

Analyst: ORTEC
Detector: 23

_Alpha-Spectroscopy Calibration Report

ORTEC
801 S. lliinois Ave.

Qak Ridge, TN 37830
9:01:19AM  6/8/2007

Callbration

Energy Calibration: RS0183
Description:

Analysis Date: 6/8/2007 9:01.07AM
Calibration Type: Energy And Efficiency

Source Info

Certificate ID: A2 RSO#183
Prepared by: IPL

Description:

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

Acquisition

Detector: 23, SN;
Acquisition Start Date: 6/8/2007 8:21:55AM

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

Efficiency Calibration Name: RS0O183

Energy Calibration Equation:
Gain = 9.8810 keV / Ch

Offset = 3,018.33 keV
Quadratic = 0.0000 keV / Ch?

Efficiency: 28.98% +/- 0.15% TPU(2 sigma)

30000 A
28000 -
26000 -
24000 -
22000 1
20000 -
18000 1
16000 -
14000 1
12000 -
10000 -
8000 -
6000 -
4000 -
2000 |

counts

u-234

Am241:

T |||£_§}1 ™ T T T 1

U I 1 H T T 1 1 1 1 T

1 21 1 51 8 1M

Method: Interactive ROI
Algorithm: Linear

Peak
Energy

MeV

Peak

Nuclide Channel

L L L L L i U D D B B B |

| ]
ey 251 % 311 341 3™ 401 43t 461 491

channels

Initial Calibration: Yes
Shelf; 0
Nuclide Activity Summary

Net Count
Rate

(cpm)

ROI
End
Channel

ROI
Start
Channel

Gross
Counts

U-235 140 4.40
U-234 177 478
Am-241 250 5.49

§7.09
4,135.28
424 43

3,048.00
144,735.00
14,855.00

100 152
153 190
210 270




AlphaVision v5.3

Analyst: ORTEC
Detector: 23

ORTEC

801 8. llinois Ave.

Oak Ridge, TN 37830
9:55:46AM  6/8/2007

_Alpha-Spectroscopy Calibration Report |

Calibration

Energy Calibration: RSQO184
Description:

Analysis Date: 6/8/2007 9:55:40AM
Calibration Type: Energy And Efficiency

Source Info

Certificate |1D; A3 RSO#184
Prepared by: IPL

Description:

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

Acquisition

Detector: 23, SN:

Acquisition Start Date: 8/8/2007 9:01:44AM

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

Efficiency Calibration Name: RS0O184

Energy Calibration Equation:
Gain = 9.8047 keV / Ch

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

Efficiency: 29.14% +/- 0.16% TPU(2 sigma)

15000 A
14000 A Am-244
13000 -
12000 4
11000 -
10000 -
£ 9000 4
5 8000 -
7000 -
6000 -
5000 -
4000 4
3000 4
2000 1 U-235
1000 -
1 VN W—- I e
f 20 4 81 & 10 13 2 251 281 311 341 37 4m 431 461 491
’ channels }
Method: Interactive ROI Initial Calibration: Yes
Algorithm: Linear Shelf. 0
Nuclide Activity Summary
Peak ROI ROI Net Count
Nucide  ghel,  EMW s End  JeRa
Channel Channel (cpm)
U-235 139 4.40 100 152 1,458.00 41.66
U-234 177 4.78 153 180 £9,896.00 1,987.03
Am-241 250 5.49 210 270 £7,825.00 1,937.86

by
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- ORTEC

LUEVIEL NG  Alpha-Spectroscopy Calibration Report - it

Analyst ORTEC Qak Ridge, TN 37830
Detector. 23 Calibrati 10:40:41AM  6/8/2007
e albraton: RSO135 alibration e Date: 6/8/2007 10.40-26AM
nergy - . ) Calibration Type: Energy And Efficiency
Description:
” Source Info
Certificate ID: A4 RSO#185 Certification Date; 4/1/2003 12:00:00PM
Prepared by: IPL
Description:
Acquisition -
Detector: 23, SN: Energy Calibration Equation:
Acquisition Start Date; 6/8/2007 9:56:22AM Gain = 9.8810 keV / Ch
Live Time: 35.00 min. Offset = 3,018.33 keV
Real Time: 35.02 min. _ Quadratic = 0.0000 keV / Ch?
Efficiency Calibration Name: RSO185 _ Efficiency: 28.41% +/- 0.20% TPU(2 sigma)
11000
10000 |
8000 -
8000 -
@ 7000 4
5
g 6000 -
5000 -
Ame244
4000 A
3000 |
2000 4
1000 v-235
Olllllll_llllle T - rrTrerrrErTTTrTT T T T T T e T T T
1 20 4 & 3 1M 131 181 191 22t 251 281 311 38 371 401 431 481 49t
channels 3
Method: Interactive ROl Initial Calibration: Yes
Algorithm: Linear Shelf. 0
Nuclide Activity Summary
Peak R ROI Net Count
Naclid Peak Energy Stao:t End Gross Rate
uehde Channel MoV Channel Channel Counts (cpm)
U-235 140 4.40 100 152 1,483.00 42,37
U-234 177 4.78 153 190 59,231.00 1,692.31
Am-241 250 5.49 210 270 21,522.00 614,91
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AlphaVision v5.3

Analyst: ORTEC
Detector: 23

Energy Calibration. RSO186
Description:

Certificate ID; A5 RSO#186
Prepared by: IPL

Description:

Detector: 23, SN:
Acquisition Start Date: 6/8/2007 10:41:40AM

Live Time: 35.00 min.
Real Time: 35.08 min.

Efficiency Calibration Name: RS0186

Alpha-Spectroscopy Calibration Report

Calibration

Source Info

Acquisition

ORTEC

801 S. lllinois Ave,

Qak Ridge, TN 37830
11:17:39AM  6/8/2007

Analysis Date: 6/8/2007 11:17:32AM
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: 29.13% +/- 0.13% TPU(2 sigma)

24000 - u-234
22000 -
20000 - Am-241
18000 -
16000 -
g -
3 14000 1
Q -
12000 -
10000 4
8000 -
8000
4000
2000 -
Ulllllllll 1 UL L L L L A L D L L L L L U U O e i R B
1 2 4 81 8 1M s 251 281 311 341 371 401 43 461 491
channels
Method: Interactive ROI Initial Calibration: Yes
Aigorithm: Linear Shelf: 0
' Nuclide Activity Summary
Peak ROI ROl Net Count
Gross
Nuclide peak Energy Start End Counts Rate
Channel MeV Channel Channel oun (cpm)
U-235 139 4.40 100 152 . 2,472.00 70.63
U-234 177 478 153 180 117,668.00 3,361.94
Am-241 250 5.49 210 270 86,147.00 2,747.06

e
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LEVCICLREX I - Alpha-Spectroscopy Calibration Report [N,

Analyst: ORTEC Oak Ridge, TN 37830
Detector: 23 11:53:54AM  6/8/2007

o Calloration. RSO137 Calibration s Date. 6/8/2007 11.65.46AM
nergy - ) : Calibration Type: Energy And Efficiency
Description:
Source Info
Certificate |D: A6 RSO#187 Certification Date: 4/1/2003 12:00:00PM
Prepared by: IPL
Description:
Acquisition
Detector: 23, SN: Energy Calibration Equation:
Acquisition Start Date; 6/8/2007 11:18:00AM Gain = 9.8047 keV / Ch
Live Time: 35.00 min, Offset = 3,038.00 keV
Real Time: 35.05 min. Quadratic = 0.0000 keV / Ch?
Efficiency Calibration Name: RS0O187 Efficiency; 28.66% +/- 0.15% TPU(2 sigma)
era—
16000 -
15000 Am-291
13000 -
12000 4
Y -
‘5 10000 -
& 38000 A
7000 |
6000 -
4000 -
3000 |
1000 A
U T T 1 1 1 1 ] I T T ) 1 1 i T T k] ] f 1 Lf ¥ I 1 1 L{ 1 T [ [ 1 T
1. 20 # B & 1M 281 311 3 371 40 43 481 4%
Method: Interactive ROI Initial Calibration: Yes
Algorithm: Linear Shelf; 0
Nuclide Activity Summary
Peak ROI ROI Net Count
Nuclid Peak Energy Start End Gross Rate
uchide Cha““evl MeV Channel Channel Counts (cpm)
U-235 139 4.40 100 152 1,643.00 46.94
i U-234 177 478 153 190 78,846.00 2,252.74
: Am-241 250 _ 5.49 210 270 73,793.00 2,108.37
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AlphaVision v5.3

Analyst: ORTEC
Detector: 23

_Alpha-Spectroscopy Calibration Report |

ORTEC

801 S. lllinois Ave.

Oak Ridge, TN 37830
12:34:50PM  6/8/2007

Calibration

Energy Calibration: RSC188
Description:

Analysis Date; 6/8/2007 12:34:43PM
Calibration Type: Energy And Efficiency

Source Info

Certificate |D; A7 RSO#188
Prepared by IPL

Description:

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

Acquisition

Detector; 23, SN:
Acquisition Start Date: 6/8/2007 11:54:29AM

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

Efficiency Calibration Name: RS0188

Energy Calibration Equation:
Gain = 9.8224 keV / Ch

Offset = 3,029.39 keV
Quadratic = 0.0000 keV / Ch?

Efficiency: 29.21% +/- 0.18% TPU(2 sigma)

16000 -
15000 -
14000 -
13000 -

+12000 -
11000 -
10000 -

8000 -
8000 -
7000 -
6000 1
5000 -
4000 -
. 3000 1
2000 -
1000 -

Am-244

courts

U-235

=

a

131

L L L

| )
2 4 B 81 1M 221

channels

161 251

1

Method: Interactive RO|
Algorithm: Linear

Peak
Energy

MeVv

ROI
Start
Channel

Peak

Nuclide Activity Summary

1 [ 1 T L) ¥ T L] 1 1 T T ] 1 1 1 1 T T L 1 1

281 1l 341 37 401 4N 461 43

Initial Calibration: Yes
Shelf; 0

Net Count
Rate

(cpm)

ROI
End
Channel

Gross
Counts

100
153
210

U-235
U-234
Am-241

4.40
4.78
5.49

139
178
250

39.11
1,907.20
1,227.49

1562
180
270

1,369.00
66,752.00
42,962.00

o
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AlphaVision v5.3

Analyst: ORTEC
Detector: 23

Alpha-Spectroscopy Calibration Report |

ORTEC

801 S. lllinois Ave.

Oak Ridge, TN 37830
1:11:17PM  6/8/2007

Calibration

Energy Calibration: RS0189
Description:

Analysis Date: 6/8/2007 1:11:09PM

Calibration Type: Energy And Efficiency

Source Info

Certificate ID: A8 RSO#189
Prepared by: [PL

Description:

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

Acquisition

Detector: 23, SN:
Acquisition Start Date: 6/8/2007 12:35:13PM

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

Efficiency Calibration Name: RS0189

Energy Calibration Equation:
Gain = 9.8047 keV/ Ch

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

Efficiency: 29.16% +/- 0.12% TPU(2 sigma)

42000 -
38000 ]
35000 1
33000 -
30000 4
27000 -
24000 ]
21000 1
18000
15000 1

counts

12000 1
8000 1
6000
3000 4

u-234

Am-241

Pl
T T 1. 7 17T

O.IIIIIIIII LI

'_f'-\_
1T 21 4 61 8 1M 13

Method: Interactive ROI
Algorithm: Linear

Peak
Energy

MeV

Peak

Nuclide Channel

channels

191 22 251 281 31 34 37

T 1 T T 1 L] T 1 ¥ T ¥ ) 1 T i L] I T L | { T L}

40 431 451 491

Initial Calibration: Yes

Shelf: 0

Nuclide Activity Summary

ROI
End
Channel

ROI
Start
Channel

Gross
Counts

Net Count
Rate

(cpm)

U-235 139
U-234 177
Am-241 250

4.40
4.78
5.48

100 152
153 180
210 270

4,335.00
204,218.00
32,537.00

123.86
5,834.80
929.63
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LULEVYCLIRTR N Alpha-Spectroscopy Calibration Report | RS

Analyst: ORTEC Oak Ridge, TN 37830
Detector: 23 8:30:24AM  6/11/2007

Calibration -
Description:
Source info
Certificate ID: A9 RSO#180 Certification Dats: 6/1/2007 12:00:00PM
Prepared by: IPL
Description:
Acquisition
Detector: 23, SN: Energy Calibration Equation:
Acquisition Start Date: 6/8/2007 1:11:41PM Gain = 8.9003 keV / Ch
Live Time: 356.00 min. Offset = 3,011.38 keV
Real Time: 35.01 min. Quadratic = 0.0000 keV / Ch?
Efficiency Calibration Name: RS0190 Efficiency: 28.67% +/- 0.30% TPU(2 sigma)
7500 ~
7000
6500
6000 3
5500 3
5000 3
£ 4500 3
§ 4ono§
3500
3000
2500 3
2000 Am-241
1500 3
1000 3
500 3
0 Fr=rr—rrr—rrt— e - i B S S A e o o
1 20 4 51 81 101 21 251 281 311 34t 371 401 431 461 4ot
channels )
Method: Interactive ROI Initial Calibration: Yes
Algorithm: Linear Shelf. 0
Nuclide Activity Summary
, Peak Energy o Eod Gross S
Nuclide Channel MeV Channel Channel Counts (cpm)
U-235 140 4.40 100 152 730,00 20,86
U-234 178 4.78 153 190 30,147.00 861.34
Am-241 250 5.49 210 270 7,083.00 202.37
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-~ . 24937 Avenue Tibbitts e |
2 ISOtOpe PrOdUCtS Valencia, California 21355 evertied 0IB]07

eADireS  L1PID®

Laboratories AT :
Tel 661+309-1010 ! é aﬁ;.o ¢
,— An Eckert & Ziegler Company Fax 661°257-8303 r¢cath or / -1SO 5

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.0. No.: EWO040203/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_.01 1)E+08 years Source No.: 92MIX2203026
Half Life (Am-241): 432.17 + 0,66 years
Contained Radioactivity:

U-234: 3.354 nCi (124.1 Bq) Am-241: 0.5793 nCi (21.43Bq)

U-235: 0.06566 nCi (2.429 Bq) Total Activity: 3.999 nCi (148.0Bq)
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: £ 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 biind 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 27 on 11 Apr 03.

/5= —0 3

Quality Control Ddte Signed IPL Ref, No.: 987-7

150 9007 CERTIFIED

Medical Imaging Laboratory Industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355 _ 1800 North Keystone Street  Burbank, California 91504
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evenified wie/r)

— - . 24937 Avenue Tibbitts | P52
2 ISOtope PrOdUCtb Valencia, California 91355 f—-’(\ﬂres wl8lo®

Laboratori - y
aDOTatories Tel 661-309+1010 /}'/'}I { &

. L) 150
R An Eckert & Ziegler Company Fax 661+257-8303 /’eCa | réf / > 5
/
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.: 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 Bqg) Total Activity: 7217 nCi (267.1Bq)
Physical description:
A. Capsule type; Disk (22 mm OD X 0.78 mm THK)
B. Nature of active deposit: Electrodeposited and diffusion bonded oxides
C. Active Diameter: 19 mm
D. Backing: Stainless steel
E. Cover: Nene
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: % 31%

Notes:
- See reyerse side f erk fes ngfnrmad nn this enure










p— - revevt fed Ul
24937 Avenue Tibbitts ' -
& [sotope Producis  yaencis, caiifornia 91355 expires  ulélo?

Laboratories P41 TO Jo 186
Tel 661+309-1010 e ce i bia te o
~ An Eckert & Ziegler Company Fax 661+257-8303 ¢ . vt
e ’ r?Cf’l 3_23'_03

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.: 92MIX2203025

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

Contained Radioactivity:

U-234: 5486 nCi (203.0 Bq) Am-241: 3.958 nCi (146.4 Bq)
U-235: 0.08221 nCi (3.412 Bq) Total Activity; 9.536 nCi (352.8Bq)
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: 18 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 1902.

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 loak 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 2 on 18 Mar 03.

(7-Mar—o=

Date Signed IPL Ref. No.:  987-2

Quality Control

150 2001 CERTIFIED

Medical Imaging Laboratory Industrial Gauging Laboratory

24937 Avenue Tibbitts  Valencia, California 91355 1800 North Keystone Street  Burbank, California 91504
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)
& |sotope Producws

Laboratories
Tel 661309+1010

An Eckert & Ziegler Company Fax 661+257+8303

24937 Avenue Tibbitts
Valencia, California 91355

egies

/ML, 6o 187

., { € Vil
e 120,

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer;
Radionuclide B: U-235 P.O. No.:
Radionuclide C; Am-241 Catalog No.:
Half Life (U-234):  (2.454 + 0.006)E+05 years Reference Date:
Half Life (U-235): (7.037 £+ 0.011)E+08 years Source No.:
Half Life (Am-241): 432.17 = 0.66 years
Contained Radioactivity:
U-234: 3.592 nCi (132.9Bq) Am-241:
U-235: 0.08556 nCi (3.166 Bq) Total Activity:

Physical description:

A. Capsule type:

B. Nature of active deposit:

C. Active Diameter: 18 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

PARAGON ANALYTICS, INC.
EW030603/R2155
MISC-STD

1-Apr-03  12:00 PST
02MIX2203022

3.279
6.957

nCi (121.3 Bqg)
nCi (257.4 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 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:
- See reverse side for leak test(s) performed on this source.

* 0.8%
* 3.1%
0.0%
3.2%

H+ I+

- 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 a/min in 27 on 18 Mar 03.
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1800 North Keystone Street  Burbank, California 91504

66

reveried (ot
ol 2loe




— ' 24937 Avenue Tibbitts o reverified G[glo7
ve el . ) )
2 |SOtOpe Producu, Valencia, California 91355 A1 “eKP'“f!g b 18fo2
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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.: 92MIX2203023
Half Life (Am-241): 432.17 + 0.66 years '
Contained Radioactivity: -
U-234: 2.895 nCi (107.1 Bq) Am-241: - 1.953 nCi (72.26 Bq)
U-235: 0.02502 nCi (0.9257 Bq) Total Activity: 4.873 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: + 08%
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 o/min in 21 on 18 Mar 03.
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Paragon Analytics

Radiochemistry Case Narrative
Isotopic Plutonium

Los Alamos National Laboratory SMO
08-939

PA WO 0804083

This report consists of the analytical results and supporting documentation for two solid samples
received by Paragon on 04/09/08.

These samples were prepared according to procedures PA SOP773R 10, PA SOP778R12 and PA
SOP777R9. Modifications were made to the method as described on QASS 328377 and 357740.

The samples were analyzed for the presence of isotopic plutonium according to procedure PA
SOP714R11. The analyses were completed on 05/29/08,

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

Pu-240 is indistinguishable from Pu-239. In this report, any plutonium in this region of interest
will be reported as Pu~239/240.

Due to insufficient sample volume, a laboratory control sample duplicate (LCSD) was prepared in
lieu of a prep batch duplicate. Please refer to QASS 328377.

The associated method blank has a chemical yield below the 30% lower control limit at 29.8%.
Spectral quality is adequate for accurate quantification. The results are submitted without further
qualification. This sample is flagged with an “Y?2” qualifier on the final reports. Please refer to
NCR #10678.

The samples were prepared at a reduced aliquot of 0.5g. Consequently, the requested MDC of
0.02 pCi/gram for Pu-238 and Pu-239/240 for sample 0804083-2 and the associated method blank
was not achieved following a maximum count time of 1000 minutes. These samples are identified
with an “M” qualifier on the final reports.

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

Paragon Analytics

A Bivision of DataChem Laboratories, ine.




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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Paragon Analytics
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 1

CHAIN OF CUSTODY




Paragon Analytics

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0804083
Client Name: Los Alamos National Laboratory SMO
Client Project Name:
Client Project Number: 08-939
Client PO Number: 33204-001-06 F3

Client Sample Lab Sample | COC Number | Matrix Date Time
Number Number Collected | Collected
SFB08-08-11838 08040831 SOLID 08-Feb-08
SFB08-08-11839 0804083-2 SOLID 08-Feb-08

Page 1 of 1 Paragon Analytics Date Printed: Wednesday, June 04, 2008
LIMS Version; 6.153A




OF040% 3
i Page 1 of 1
.Tuesda)/. April 08, 2008 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 08-939C

LOS ALAMOS
NATIONAL LABORATORY
ATTN: Lance Steere
Paragon Analytics, Inc.
225 Commerce
Fort Coilins, CO 80524

REQUEST NUMBER: 08-939

TURNAROUND/REPQRT DUE: 5/8/2008
TURNAROUND REQ'D; 30

LAB REQUEST COMMENTS:
SAMPLE D CTNR CTNR DESC ORDER PRESERV MATRIX
@ SFB08-08-11838 1 500 ML POLY AM- None S
241+ SOPUHSOU+SRI0
(3) SFBO8-08-11839 1 500 ML POLY AM- None S
B 241+I1SOPU+ISOU+SR90
Relinquished By Date Time Received By: Date Time
Che 4908  04%
Printed Name Signat
Printed Name Signature Printed Name Signature
Printed Name Signature Printed Name Signature
Received for DISPOSAL By: Date Time Remarks:
Printed Name Signature
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 2

SAMPLE RESULTS
SUMMARY
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 3

QC RESULTS
SUMMARY
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Isotopic Plutonium By Alpha Spectroscopy
PAI 714 Rev 11
Method Blank Results

Lab Name: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos National Laboratory SMO

ClientProject ID:

08-939

Lab/ID:| AS080513-2MB

Sample Matrix: SOLID
Prep SOP: PAI 778 Rev 12

Date Collected: 13-May-08

Date Prepared: 13-May-08

Prep Batch: AS080513-2

Date Analyzed: 20-May-08

QCBatchlD; AS080513-2-1
Run ID: AS080513-2B
Count Time: 1000 minutes

Final Aliquot: 0.524 g
Result Units: pCi/g
File Name: Spectrum #1

CASNO Target Nuclide Result +/- 1s TPU MDC Requested | Lab Qualifier
MDC
13981-16-3 Pu-238 -0.009 +/- 0.023 0.086 0.02 Y2,UM
10-12-8 Pu-239/240 0 +-0.023 0.068 0.02 Y2,UM
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Pu-242 4.252 1.27 pCilg 208 30-110% Y2
Comments:
Qualifiers/Flags: Abbreviations:

U -Resultis less than the sample specific MDC,

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

Y2 - Chemical Yield outside default limits,

LT - Result is less than Requestad MDC, greater than sampls specific MDC.

M - Requested MDC not met.

B - Analyte concentration greater than MDC.
B3 - Analyte concentration graater than MDC but lsss than Requested MDG.

Data Package ID: PU0804083-1

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detaction Limit

Date Printed: Wednesday, June 04, 2008

Paragon Analytics

LIMS Version: 6,153A

Page 1 of 1
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Lab Name

Isotopic Plutonium By Alpha Spectroscopy
PAI 714 Rev 11
Laboratory Control Sample(s)

Work Order Number: 0804083

Client Name
ClientProject ID:

08-939

;. Paragon Analytics

: Los Alamos National Laboratory SMO

Lab ID: AS080513-2LCS

Sample Matrix; SOLID
Prep SOP: PAI 778 Rev 12

Date Collected: 13-May-08
Date Prepared: 13-May-03
Date Analyzed: 28-May-08

Prep Batch: AS080513-2
QCBatchlD: AS080513-2-1

Run ID: AS080513-2B

Count Time: 1000 minutes

Final Aliquot: 0.524 g
Result Units: pCi/g
File Name: Spectrum #1

CASNO Target MDC Spike Added % Rec | Control ] Lab
Nuclide Results +/. 1s TPU Limits | Qualifier
10-12-8 Pu-239/240 448 +/- 042 0.02 4.45 101 82-118 P
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Pu-242 4,252 1.61 pCilg 38.0 30-110%
Comments:
Qualifiers/Flags: Abbreviations:
U -Resuitis lass than the sample specific MDC. TPU - Total Propagated Uneertainty (see PAI SOP 743)
LT- Resuitis less than Requested MDC, greater than sample spacific 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 Recovary within control limits.
M - The mquested MDC was not mat,
M3 - Tha requested MDC was not met, but thersported
activity is greater than the reported MDC.
Data Package ID: PU0804083-1
Pate Printed: Wednesday, June 04, 2008 Paragon Analytics Page 10f 2

LIMS Version: 6.153A
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Lab Name

Isotopic Plutonium By Alpha Spectroscopy
PAI 714 Rev 11
Laboratory Control Sample(s)

: Paragon Analytics

Work Order Number: 0804083

ClientProject ID:

Client Name: Los Alamos National Laboratory SMO

08-939

Lab ID: /AS080513-2LCSD

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 12
Date Collected: 13-May-08
Date Prepared: 13-May-08
Date Analyzed: 28-May-08

Prep Batch: AS080513-2
QCBatchiD: AS080513-2-1

Run ID: A5080513-2B

Count Time: 1000 minutes

Final Aliquot: 0.524 g
Result Units: pCi/g
File Name: Spectrum #1

CASNO Target MDC Spike Added %Rec | Control | Lab
Nuclide Results +/- 1s TPU Limits | Qualifier
10-12-8 Pu-239/240 455 +- 04 0.07 4.45 102 82-118 P.M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Pu-242 4.252 1.93 pCig 45.5 30-110%
Comments:
Qualifiers/Flags: Abbrevigtions:
U - Resultis less than the sample spacific MDC. TPU - Total Propagated Uncertainty (see PA! SOP 743)
LT- Resultis less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration (see PAI SOP 709)
¥1-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 mat.
M3 - The requested MDC was not met, but thereportad
activity is greater than the reported MDC.
Data Package ID: PL/0804083-1
Date Printed: Wednesday, June 04, 2008 Paragon Analytics Page 2 of 2

LIMS Version: 6.153A
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Isotopic Plutonium By Alpha Spectroscopy

PAIl 714 Rev 11
Duplicate Sample Results (DER)

Lab Name: Paragon Analytics
Work Order Number; 0804083

Client Name: Los Alamos National Laboratory SMO

ClientProject ID: 08-939

Sample Matrix: SOLID

Prep Batch: AS080513-2

FieldD:
iald!  ASONOSTALCS Prep SOP: PAI 778 Rev 12 QCBatchiD: AS080513-2-1
Lab.I0: Date Collected: 13-May-08 Run ID: AS080513-28

Date Prepared: 13-May-08 Count Time: 1000 minutes

Date Analyzed: 28-May-08

Final Aliquot: 0.524 g
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi/g
File Name: Spectrum #1

Analyte Result +/-

CASNO Sample
1s TPU Result +/- 1s TPU

Duplicate

DER | Control Lab
Limit | Qualifiers

10-12-8 Pu-239/240 4.48 +/- 0.42

4.55 +/- 0.1

0.06 213 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 - Chermical Yield outside default limits.

W - DER is greater than Waming 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 reporned MDC.

L - LCS Recovery below lower control limit.

H - LCS Recovery abowe upper control limit.

P - LCS, Matrix Spike Racovery within control limits.
N - Matrix Spike Recovery outside control limits

Data Package ID: PU0S04083-1

Abbreviations:

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

BOL - Balow Detection Limit

NR - Not Reported

Date Printed: Wednesday, June 04, 2008

Paragon Analytics
LIMS Version: 6.153A

Page 1 of 1
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 4

INDIVIDUAL
SAMPLE RESULTS
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Isotopic Plutonium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos National Laboratory SMO
ClientProject ID: 08-939




Isotopic Plutonium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos Nationat Laboratory SMO
ClientProject ID: 08939

Fiel d ID-SFB08-08-11839 o Sample Matrix; SOLID Prep Batch: AS080513-2 Final Aliquot: 0.595 g
_' Lab 1D- 0804063.2 s Prep SOP: PAI 778 Rev 12 QCBatchlD: AS080513-2-1 Prep Basis: As Recsived
i il Date Collected: 08-Feb-08 Run ID: AS080513-2B Moisture(%): NA
Date Prepared: 13-May-08 Count Time: 1000 minutes Resuit Units: pCi/g
Analysis ReqCode: ASP-A-003 Date Analyzed: 28-May-08 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 1s TPU MDC Requested | Lab Qualifier
MDC

13981-16-3 Pu-238 0+/-0.014 0.058 0.02 UM
10-12-8 Pu-239/240 0.024 +/-0.015 0.045 0.02 um

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Pu-242 3,748 1.84 pCilg 49.2 | 30-110%
Comments:
QualifiersFlags:

U -Resultis less than the sample specific MDC.

Y1-Chemical Yield is in control at 100-110%. Quantitative Yield i$ assumed,
Y2 -Chemical Yield outside dafault limits.

LT- Resuitis 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 PA! SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit

Data Package ID: PU0804083-1

Date Printed: Wednesday, June 04, 2008 Paragon Analytics . Page2of2
LIMS Version: 6.153A
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PARAGON ANALYTICS
Radiochemistry Data Package
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Section 5

RAW DATA
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: 0804083-1
Spectrum #1 Analysis #1

Sample

Detector: 8
Batch Name: PAS080513-2_A
Nuclide Library: iso-Pu

Analysis Method: Absolute Interactive ROI Analysis

ROI Set: iso-Pu

Sample Size ; 0.45

Acquisition

Calibration

Acquisition Start Date: 5/28/2008 6:01-:03PM
Live Time: 1,000.00 min.

Real Time: 1,001.49 min,

Dead Time: 0.15 %

Bkgd Info: Sample: BO8052708; Det: 8; Spectrum #1 » May-27-2008 16:51

Calibration Date: 5/27/2008 3:55:46PM

Efficiency Calibration; C08052708
Efficiency: 31.94% +/- 0.13% TPU( sigma)

Energy Calibration: C08052708

Energy Cal: Gain = 9.9003 keV / Ch
Offset = 3,011.38 keV

Quadratic = 0.0000 keV / Ch2

Tracer

Tracer Name: 846.3020.88 Tracer Nuclide: Pu-242
Tracer Activity: 20.00 DPM/mL x (Vo!.)0.25 mL = 5.00 DPM Tracer Recovery: 43.37%

110 = =

Pu-242 T

100 4

a0 4

80 4
o (0
=
g 60
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10 Pu-238

D T lfl T l“‘l 1 1 r IAI’I L) { I“? I.l.. Il\“l lMJ; L ] L) LS | ¥ 1 ) T i ) T ] 1 T L) 1 T ] T I 1
3021 33 21 3921 4221 4521 4821 51 S421 5721 BOM 6321 6621 6921 722 7521 782
Energy (keV)
Nuclide Summary (ROJ)
Peak ROI ROI 2.008igma  Critical
Energy Start End FWHM gRr Gross Bkgd Net Activity TPU Level MDA

Nuclide keVv keV keV keV ~ %. Counts Counts Counts pCiIg_ pCily pCily pCilg
Pu-242 4892 .4 4664.7 4951.8 83.4 100.5 688.00 2.00 696,00 2.2E+000 1.7E-001 24E-002 6.7E-002
Pu-239 51993 49617 5258.7 825 1000 4.00 0.00 4.00 28E-002  3.3£.002  0.0E+000 2.0E-002
Pu-238 5555.8 83577 5615.2 21.4 100.0 3.00 0.00 3.00 2.2E-002 2.9-002 0.0E+000 2.0E-002

Reviewed By: i? 7

Print Date: 5/29/2008 11:01:53AM
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: 0804083-2
Spectrum #1 Analysis #1

Sample

Detector: 49

Batch Name: PASD80513-2_A

Nuclide Library: iso-Pu

Analysis Mathod: Absolute Interactive RO! Anal

ROI Set: Iso-Pu

ysis

Callbration

Bkgd Info: Sample: B08052749; Det:; 49; Spectrum #1; May-27-2008 16:50

Calibration Date: 5/27/2008 4:29:21PM

Efficiency Calibration: 08052749

Efficiency; 32.12% +/- 0.21% TPU(2 sigma)

Sample Size : 0.59

Acquisition

Acquisition Start Date: 5/28/2008 6:00:58PM

Live Time: 1,000.00 min.
Real Time: 1,000.02 min.
Dead Time: 0,00 %

Energy Calibration: C08052749
Energy Cal:

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

Quadratic = 0.0000 keV / Ch?

Tracer
Tracer Name: 846.3020.88 Tracer Nuclide: Pu-242
Tracer Activity: 20.00 DPM/mL x (V0l.)0.25 mL = 5.00 DPM Tracer Recovery: 48.46%
140 -‘ B
130 Pu.242
120 - _
110 4 ,
100 - ;
90 4
[
5 e
o
&}
70
B0 - :
50 4 ’
40 4 I]
30 -
20 [
"Wl Puz3g] Pu238
10 - i l
0 T T IAIJIIIIIJ";IAII |M;\[‘:..|.-| e} “iﬁlll‘l‘llllllllIAIIIIIS‘I‘IIIII
3036 3338 3636 3936 4236 4536 4838 5136 5436 5736 6038 6336 6636 6938 7238 7536 7836
Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROI 2.005igma  Critical
Energy  Start End FWHM pRr Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keVv keV keV % Counts Counts Counts pClig pCilg pCilg pCilg
Pu-242 4889.1 4653.8 49381 55.4 100.5 783.00 1.00 782.00 1.8E+000 1.3E-001 1.1E-002 3.6E-002
Pu-239 5193.0 4947.9 52421 304 100.0 7.00 2.00 5.00 2.4E-002 2.9E-002 1.6E-002 4.5E-002
Pu-238 5546.0 5340.1 5595.0 16.2 100.0 4.00 4.00 0.00 0.0E+000 2.8E-002 2.3E-002 5.9E-002
Reviewed By: %
AlphaVision v8.3

Print Date: 5/28/2008 11:00;55AM

Custom Report Iteration; 08/09/07

Page 1 P







Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample

Sample: AS080513-2L.CS
Spectrum #1 Analysis #1

Sample Size : 0.52

Detector: 51

Batch Name: PAS080513-2_A

Nuclide Library: iso-Pu

Analysis Method: Absolute Interactive RO! Analysis
ROI Set: Iso-Fu

Acqguisition

Calibration

Acquisition Start Date; 5/28/2008 6:00:59PM
Live Time: 1,000.00 min.

Real Time: 1,000.02 min.

Dead Time: 0.00 %

Bkgd Info: Sampie: B08052751; Det: 51, Spectrum #1, May-27-2008 16:50

Calibration Date: 5/27/2008 4:29:59PM
Efficiency Calibration: C08052751
Efficiency: 31.73% +/- 0.16% TPU(2 sigma)

Energy Calibration: C08052751

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

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer

Tracer Name: 846.3020.88

Tracer Activity: 20.00 DPM/mL x (Vol.)0.25 mL = 5.00 DPM

Tracer Nuclide: Pu-242
Tracer Recovery: 37.39%

130
120 A
110 4
100 4
80
80
70 4

counts

60
50
40
30 4
20 4
10 4

FUEEF WA B Y Lb

Pu-242

0

1 T I 1 4 T L] T ; 1 ‘l 1 \I ‘7\ ]
3036 33368 3636 3936 4236 4536

4838

ROI
End

keV

Peak

Energy
Nuclide keV

ROI
Start
keV

FWHM
keV

B.R.
%.

5136
Energy (keV)

Nuclide Summary (ROI)

Pu-238

Gross Bkgd
Counts Counts

A

-9

5436 5736 6036

e
LI e A T b §

B636 6836

&,
L U |

LI LR LI
7238 7536 7836

Critical
Level MDA

pCilg  pCilg _

2.00Sigma
TPU

pCilg

Net
Counts

Activity
pCilg

56.4
47.8
24.0

Pu-242  4889.1
i Pu-239  5193.0
; Pu-238  5546.0

4663.8
49577
5349.9

4947 9
5251.9
5604.8

2

Reviewed By:

100.5
100.0
100.0

596.00 0.00
628.00 0.00
2.00 4.00

1.6E+000
4,6E+000
-1.4E-002

1.3E-001
6.8E-001
3.6E-002

0.0E+000 2.0E-002
0.0E+000  2.0E-002
3.4E-002 8.7E-002

596.00
628.00
-2.00

Print Date: 5/29/2008 11.02:10AM

Custom Report lterstior: 08/09/07
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: AS080513-2LCSD
Spectrum #1 Analysis #1

Detector: 52

Batch Name: PAS080513-2_A

Nuclide Library: iso-Pu

Analysis Method: Absolute Interactive RO| Analysis
ROI Set: iso-Pu

Calibration Date: 5/27/2008 4:30.26FM
Efficiency Calibration: C08052752
Efficiency: 30.58% -+/- 0.21% TPU(2 sigma)

Sample

Acquisition

Calibration

Bkgd Info: Sample: B08052752; Det: 52; Spectrum #1; May-27-2008 16:50

Tracer Name: 846.3020.88
Tracer Activity: 20.00 DPM/mL x (Vol.)0.25 mL = 5.00 DPM

Tracer

Sample Size : 0.52

Acquisition Start Date: 5/28/2008 6:01:00PM
Live Time; 1,000.00 min.

Real Time: 1,000.02 min.

Dead Time: 0.00 %

Energy Calibration: C08052752

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

Quadratic = 0,0000 keV / Ch?

Energy Cal:

Tracer Nuclide: Pu-242
Tracer Recovery: 44.78%

130 A
120 4
110 -
100 A
90 +
80 A
70
60

counts

50 A

40 -
30 4
20 -
10 |

[ P e e

Pu-238

3045 3345

Peak
Energy
keV

ROI
Start
keV

ROI
End
keV

FWHM BR.

Nuclide keV %.

Gross
Counts Counts

Energy (keV)

l- 1 ‘I 1 T 1 T T = 4 T 1) 1 1 I . - . L] ¥ T T T T L] ] ‘I ¥ T T T T T T 1 T . T 1 T iI ll. 1 T
3645 3945 4245 4545 4B45 5145 5445 5745 G045 B34E 6645 6845 TR45 YadS ?8|45
Nuclide Summary (ROI)

Bkgd

Critical
Level MDA

pCilg pCilg

2.005igma
TPU

pCilg

Net
Counts

Activity
pClig

Pu-242
Pu-239
Pu-238

4898.9
5202.9
55565.8

4653.8
40479
63401

%

49381
5242 14
6595.0

71.0 100.5
51.3 100.0
62.9 100.0

Reviewed By:

688.00
740.00
2.00

6.00
3.00
1.00

1.9E+000
4.6E+000
6.3E-003

688.00
737.00
1.00

1.58-001
6.8E-001
2.2E-002

0.0E+000 1.7E-002
2,8E-002 6.8E-002
1.5E-002 4.6E-002

Print Date: 5/29/2008 11:02:25AM

Custom Report Iteration: 08/08/07
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Paragon Analytics

QUALITY ASSURANCE SUMMARY SHEET

PAR W.O.#/BATCH _ 5804083
TEST Pn $.,,U, S¢_.fO

METHOD —g%
SOP/REV (PREP) 1\ 4, QDU

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, 0T instrumentation, or may include documentation of minor
deviations necessary due fo unique DQO’s or sample characteristics,

N

The following applies to samples 0804083 -1 and —2:

1. The entire sample of ~0.5g was used for the sequential prep of Am-241, Pu-ISO,
U-1S0, Po-210, and Sr-90 analysis. Actual weights are noted on the benchshests.

2. Due to limited sample volume, an LCS-D was prepped to meet QC requirements.

3, The samples were aliquotted into 220ml polypropylene cups, spiked and traced,
and digested per SOP 773/10 sect. 8.3.5t083.8

4. To convert to an HCI system, 10ml concentrated HCl was added to the digested
samples and allowed to dry.

49 q 5. The samples were broughf upina 1M HC1 solution to ~75ml. The samples were

3\0 removed from the steambath after ~15 minutes and allowed to cool.

5\\ 6. Due to the presence of small particles in the sample solutions, the samples were
filtered through Whatman 41 filter paper into a new 220ml polypropylene cup and
brought up to 100ml with IN HCL

7. A 1.0 m! Sr initial ICP aliquot was taken from all samples, and the final aliquot
for the Actinides’ benchsheets was adjusted accordingly using the following
calculation:

Final aliquot(g) = Initial aliquot(g) * Remaining Digestate after ICP(ml)
Total Digestate Volume (ml)

7. The samples were analyzed for Po-210 per SOP 711/7 8.1.8.
8. After electroplating Po-210 onto the silver disks, the sample solutions
containing the remaining analytes are submitted to the Ra-Sr lab for Sr-90

analysis.

_ P o A g 3o 1o dkn o

hnintemsl R R |




Paragon Analytics

QUALITY ASSURANCE SUMMARY SHEET

PAR W.O.#/BATCH _ ) 8 09083
TEST __Bm fu,)

METHOD ___ ¥
SOP/REV (PREP) 3%/
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, cons;istency3
scheduling, equipment, or instrumentation, or may include documentation of minor
deviations necessary due to unique DQO’s of sample characteristics. '

‘ 4 ﬂ -~
| _//L§)9_q,\u

L While running the Sr column, all the effluent was collected in 2 centrifuge bottle for Am,
! Pu, and U analyses. To this centrifuge bottle, ~100mL DI water, 2mL Fe carrier, and
- ~50ml NH4OH was added to form a ferric hydroxide precipitate. The samples were
i centrifuged at 3500 rpm for 12 minutes. At this time, it was noted that a ferric hydroxide
' plug was present for only the MB, LCS, and LCS-dup. No precipitate/plug formed for
samples 0804083-1 and —2. Another 2mi of Fe carrier and ~25ml of NELOH was added
\6% to samples—1 and —2. However, there was still no presence of precipitate. Therefore, the

was added to dilute the solution. Conc. HCI was added to acidify the solution. Afier the
solution was dried down completely o1 a hotplate, ~50ml HNO; was added to the beaker
“and dried down. Another 10ml of HNO; was added to the beaker and diluted to ~1000ml
with DI water, 50m] NELOH was added to the beaker. At this time, a ferric hydroxide
precipitate did form. The samples were poured into centrifuge bottles and centrifuged to
form the ferric hydroxide plug. The supernatant was discarded. Further prep proceeded
per SOP 778/12. -

Note: The same procedure that was performed on the samples was also performed om all
QC.

i
" sla ok

, AR

e .
TECHNICIAN/ANALYST 4 (’V W DATE__ S/ /32 %}7

DEPARTMENT MANAGER __( m(_ym& Swv MD%J’ DATE 5|23 lo¥

By 3-5'7 74 0' FORM 302r6.doc (4/22/04)

_ 5‘31 sample solution in the centrifuge bottles was poured into a clean empty beaker. Water _{/ ;7-/08' :

32
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NCR #: 10678

PARAGON ANALYTICS

225 Commerce Drive # Fort Colling, CO 80524 + (800) 443-1511 4 (970) 490-1511 & FAX (970) 490-1522

CONTROLLED
NON-CONFORMANCE REPORT

Non-Conformance

initiated By: Emlly M. Bitler an 5/30/2008
Event Type: Lab QC Criteria Not Met — Chemical Yield

Event Explanation: The chemical yield for the methed blank is balow the 30% lower control imit &t 28.8%. All other quality control criferia were met
for this baich.

Action To ‘
Prevent Reccurence: meets random marginal exceedance criteria

Corrective Action

Corrective Action: Document in Narrative
Department Manager Approval:  Mike B. Clemmer
Approval Date:  6/3/2008
Corrective Action Comments:  Insuff sample for reprep.

Workorders Affected
Workorder -- Procedure Approved By Approval Date
0804080 = RSO aaE  Mike McNaughton; Keith Greene  was contacted Lance R, Steere 6/2/2008
on 6/2/2008
Associated Batches
The samples were ariginally associated with the following Batch(es): All rework was completad in the following Batch(es):
AS080513-2B prepared on 5/28/2008 Not Applicable

NCR Approval

Project Manager Approval: LRS on 6/2/2008

Department Manager Approval: Mike B. Clemmer on 6/3/2008
QA Manager Approval: Deb Scheib on 6/3/2008

Page 1 of 1 Paragon Analytics Date Printed: Tuesday, June 03, 2008
LIMS Version; 68,1524

A cDivision Of “DataChem “Laboratories, Inc. 33



PARAGON ANALYTICS
Radiochemistry Data Package

Section 7

LABORATORY
BENCH SHEETS
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SANPLE CONDITION FORM (SOLIDE)

| e

R —
ANALYSIS DATE: S //5/0_2_..,..#.. METHOD: Pmnv |
WORK sameLE SAMPLE CDNDHQ:)N
_____,CEI_DEB-—— 10 oymel | TEXTURE 'nRerﬁarks
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2)

3y

4)

5)

7

8)

9)

Recommended Procedure for Openmg the SRM Ampoule

' Ifthe SRM solution is to be dﬂuted it is recommended that the dllutmg solution have a composmon

comparable to that of the SRM solutlon o

Wear eye protect:lon, gloves, and protective clothmg and work overa tray wﬂ:h absorbent paper in
it. Work in a fume hood. In addition to the radioactive material, the solution contains strong acid

and is COITQSIVE.

Shake the ampoule 1o wet all of the inside surface of the ampoule. Return the ampoulc fo the upn ight

_position.

Check that all of the liguid has drained out of the neck of the ampoule If nécessary, gently tap the
neck to speed the process.

Holding the. ampoulc upright, score the naxrowest part of the: neck with a scnbe oF chamond pencﬂ -

" Lightly wet the scored lme ThlS reduces the crack propaga’aon veloznty and makes for a cleaner :

break.

Hold the ampoule upright with a paper towel, 2 wiper, ora suppoxt jig. Posmon the scorcd Ime away.

from you. Using a paper towel or wiper to avoid contamination, snap off the top of the ampoule by

. pressingthe narrowest part of the neclc away ﬁom You while pullmg the- t1p of the ampoule towards :

you.

Transfer the solution from the ampoule usmg a pycnometer ora p1pet thh dlSpenser handle

NEVER PIPETTE BY MOUTH

Seal any uImSed SRM solutlon in a ﬂame sealed glass ampoule, lf poss:lble to minimize the

evaporatlon loss

‘See also rqfq:ncc [4]*.

SRM 4334H, page 2 of 7 : *Notes and references are on pages 5 to 7.
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EVALUATION OF THE UNCERTAINTY OF THE MASSIC ACTIVITY [d] [e]*

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

- Tnput Quantity x;, | Method Used To E.\'.r-e'.iﬁatévu\(x,) Relative- |- Relative - |: - Relative
the source of uncertainty the standard uncerfainty of x; . | Uncertainty | Sensitivity Uncertainty
' (A) denotes evaluation by OfInput |  “Factor, Of Qutput
(and individual _ statistical methods ' _. Quantity, |opidx |+ | Quantity, -
uncertainty components (B) denotes evaluatmn by - ulxdlx, | (b)) My, -
“ where appropriate) " other mcthods o (%) k] | [m] (%) [n]
Massic.alpha-particle .. | Standard deviatiori of the mean 0.05 Lo 0.05
emission rate, corrected | for 80 sets of 47at liquid- S
for background and scintillation measurements (A)
decay
Half life of Pu-242 -+~ | Standarduncertainty - 0.32 0.00001 0.000003
- of the half life (A) [p] [q] :
Decay-scheme data Standard uncertainty of the | 0.001 1.0 0,001
7T | probability of decay by alpha— S - :
' partlcle emission (A) -
Extrapolation of alpha- Estimated ®) 0.25 1.0 0.25
particle-count-rate- '
versus-energy to zero
energy ' ] . :
Gravimetric Estimated (B) - 0.10 1.0 010 " -
measurements . -
Live time [r] Estimated (B) 0.10 1.0 0.10
Alpha-particle detection | Estimated (B) 0.15 1.0 0.15
‘efficiency of scintillators | = ‘ _
Alpha—parﬂcle—emltnng Limit of detection (B) {s] 100. 0.001 0.10
impurities o IRTRIES -
Photon-emitting Limit of detection (B) [s] 100. 0.001 0.0~
impurities . _ . R B o TRy
Relative Combined Standard Uncerthinty of the Output Quantity, #,()y, (%) ' 0.36
Coverage Factor, & - x2
0.72.°

SRM 4334H, page 4 of 7

*Notes and references are on pﬁges 5t07.
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. Recommended Procedure {or Opemng the SRM Ampou]e
. 1)' . Ifthe SRM solutmn istobe dﬂuted 1t is recommendcd that the dﬂutmg soluuon havc a co:npos:ﬁon
: comparable to that of the SRM solutxon " :
E ) - 2) - Wear eye protectlon, gloves, and protective clothing and work over a tmy with absorbcnt paper in it.
: . Work in a furne hood. In addmon to the ;radloacttve matenal, the soluﬁon contains strong acld and
" s con:os:ve _ b L ‘ o
: .3) - Shake the ampoulc to- wet all of the ms:de smfaoe of the ampoule Rcturn the ampmﬂe to th.c _
- ,upnght posmcm _ '
4) - Check that all of the hqmd has drained- out of the ncck of the ampoula. b5 ne.cessaxy, c.nﬂy ‘cap thc
L neckto speedtheprocsss ' : . .
5) Holdmg thc ampoulc upnght, score the nauowest part of the ncck thh a scnbe or dlamond pcnca] - ,
. 6) j,hghﬂy wet the scored ]me 'I'ms reduoes thc crack propagatxon vcloqty and makcs for 2 clcaner" Lo
- '-'-.break o : ‘ :
D I—Iold the ampoula upnght with a paper towel, awzper ora support jig: Position the scored lmc away’
- " fromiyou. Using a paper towel or wiper to avoid contamination, snap'off the top of the ampoule by -
. pressing the. narrowe.st part of the neck away from you while: puﬂmg the trp of thc ampoule towards -
- you. - _ A R : ‘
8) _' 'I&ansfcr the solutmn ﬁrom thc ampoule usmg a pycnometer or a pipet thh dJSpenser handle, - L
o .NEVERPIPE'I'I'EBYMOU‘IH : _ _ :
) 9) Seal any toused SRM solutzon in-a ﬂame-saaled glass ampoule Jf possible to m1m1mze the
' _ cvaporatlcm loss : , _ oy L :
- See’ also reference [4]* A
" SRM 4330B, page 2 0f 6 - o , . *Notes aud references are on pages 5 and 6.
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NOTES

The Sievert is the SI unit for dose equxvalent See reference [1] One y.Sv is equal to 0.1 mrem.”

" Distance from Ampoule (em): =~ .1 300 100
" Approximate Dose Rete (uSvib): <0 1 . - :

" Massic.activity is the preferred name for the quantrty actmty dmded by the total mass of the sample
~ See reference [1]. _ _ _

The reported value, y, of massic actxv:ty (activity per u.mt mass) dt the reference tune wa$ not

" measured-directly but was dexived from measurements and calewlations of other quantities. This-can -

be expressed as y = fix), Xp,%;, . . x,), where f isa mathematlca.'l funchon denved from the assumed

: model of the measurement process.

The value, x;, used for each mput quantlty i hds a standard uneu‘tainiy, u(x), that generates 8
corresponding uncerta.mty m Y ufy) = |ay/ax,]-u(x,), called 2 eomponent of combined standard

- mmcertainty of y.

" The combined standard uucex’mmty of Vs u,(y) is the posmve square root of the-sum- of the squares

of the components of combmed standard uunertamty

,:

E The combmed standard uncertamty 1s mulhphed by a coverage hﬂ:or of k=2 to obtam U the
_ expanded uucertamty of y : , .

- Sinee it can be assumed that the possible estxmated values of the massic actmty are apprommately'_ ‘
'normally distributed with approximate standard- deviation u,(y), the unknown value of the massic -

activity is: beheved to Hein fhe intervaly .U with a. level of conﬁdenne of approxxma.tely 95 perccnt. .

For furl'.her mf.ormanon on'the expresswn of uncertamues, see. refmnces [2] end [3]

. The value of each oomponent of combined. standard uncertamty, and hence ‘the value of the expanded o
uncertainty itself, is a best estimate based upon all available information, but is only approximately .
known. That is to say, the "uncertaitty of the uncertainty" is large and not well known. ‘This is true - - .-

. for uncertainties evaluated by statistical methods (e.g., the relative standard deviation of the standard

Lo

g

l The stated unoertamty is two txmes the smndard uncertalnty

deviation of the mean for the massic count rate is approximately 50%).and for uncertainties evaluated - -

by other methods (Which could easﬂy be over estimated or under estimated by, substantial amounts). .

* “The unknown value of the expanded uncertamty:s beheved to he in the mterval U/2 to 2U (z.e w:ﬂuu :
- afactor of 2 of the estamated value) : , :

"Est:mated limits of dctet.‘.tlon for a]pha-parucle-emrtung lmpuntxes are:” T . R

0.04 s=lg™* for energies less than 4.9 MeV’ aud _ o
0.001 5% g for energies greater than 5.2 MeV. DRI :
From mass-spectrometric measurements performed by the suppher the massic activities of other :
detected radionuclides (in Bg»g™" &t the reference time) are: B

. 0py: 0,002, #Pu: =0.02; *2Pu: ~0.000003; “Am: <0001
* . From the photon measwemente below, we have #am: <0.0006 .

_ Estxmated limits of detection for photon—emittmg impurities are:
0.000200 s*+g™* for energies between 425 and 90 ke,
. 0.000080 s~t-g~! for energies between 102 and 125 keV,
0.000030 s~*+g" for energies between 133 and 1456 keV, and
0.000008 s-g™! for energies between 1465 and 3500 keV,
provided that the photons are separated in energy by 4 keV or more from photons ermtted in the
decay of plutomum-239
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Radiochemistry Data Package
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Alpha Spectroscopy

Quality Control Data

Weekly Background, Energy, and Efficiency
Calibrations
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Alpha Spec Calibration Source Re-Certification

RANST/ALPHASPEC\CLCRTO0607.XLS

Primary Certified Source

Source PA ID 190 was recalibrated by isotops Products Laboratorles on 6/1/2007 and recaived by PA on 6/6/2007

Source 1D 92MIX223027; PA 1D 180 (L.ebled #8)

Total Activity; 378066 dpm
Raf, Date; 61107
Count Date: 6/8/07

U-234 Activity, ~ 79.16% = 2994.78 dpm (decay cormracted)
U-235 Activity: 1.74% = 65.93 dpm (decay corracted)
Am-241 Aclivity: 19.09% = 719.92 dpm {decay corrected)
Combined Activity: 37680.64 dpm (decay correctad)
Detector 8 Efficioncy Deter
Am-241 U-234 U-236 count Combined Krwn Detector
Source Seriald PAID Sequential # CountDate  nelots ngtots  netols  dur(s) com dpm efficiency
92MIX223027 190 97-18-103-09 B/8/07 7202 30313 686 2100 1091.45 ara.s4 20.87%
S 1 through 8 activity d inath
Am-241 U-234 U-235 count  Detecior Arm241 U-236
Source Serial# PAID Saquential #  Count Date net cis nat cts netcts dur(s) Efficiency tipm U-234 dpin dpm Combined dpm
B2MIX2203026 182 97-18-103-01 8/e/07 12708 76469 1739 2100 28.87% 1267.67 7667.91 172.10 8997.68
82MIX2203028 183 §7-18-103-02 6/6/07 14855 144735 3048 2100 20.87% 147018 14323.89 301.68 1€088,79
92MIX2203024 184 97-18-103-03 B/ar7 67825 69896 1458 2100 28.87% BT2.44 6917.40 144.29 13774.13
92MIX2203021 185 97-18-103-04 &rara7 21622 88231 1483 2100 28.87% 2128.97 5861.91 148.77 8138.65
92MIX2203025 106 87-18-103-05 BT 96147 117668 2472 2100 20.87% 8616.28 11846.25 244.66 21406.27
GZMIX2203022 187 97-18-103-08 8/8/07 73793 78846 1643 2100 28.87% 730807 7803.156 182.60 15268.82
92MIX2203023 188 87-18-103-07 6/8/07 42962 66752 1368 2100 28.87% 425%.82 £606.24 136.49 10953.66
92MIX2203020 189 §7-19-103-08 8/8/07 32837 204218 4335 2100 28.87% 3220,09 20210.84 429,02 23859,86
Detsctor 9 Efficiancy Verification
Am-241 U-234 U-235 Count Combined Detactor % difference from
Source Serial# PAID Sequential #  Count Date netets natots  netets  dur(s) cpm Known dpr  efficiency 1st count
R2MIX223027 180 97-18-103-09 G/BIO7 7083 30147 730 2100 1084.57 37680.64 28.68% 0.63%
Sources 1 through & activity re-verification
Combined Combined  Percant Within 5% of
QObsevad Certified  Difference Certified
Source Serial# PAID Segquential # dpm dpm* % value Yas/No
2MIX2203026 182 87-15-103-01 8957.68 56868.83 1.44% Yoz
R2MIX2203028 143 87-18-103-02 16095,78 16012.62 0.52% Yes
S2MIX2203024 184 §7-18-103-03 13774.13 13600.18 1.28% Yes
92M1X2203021 185 97-19-103-04 8138.65 8194.88 -0.69% Yes
92MIX2203025 166 §7-18-103-05 2140527  21111.44 1.38% Yo
S2MIX2203022 187 97-19-103-06  15268.82  15394.76 -0.82% Yes
92MIX2203023 188 §7419-103-07 10893.55 10789.02 1.90% Yas
92MIX2203029 188 97-19-103-08 23859.95 23639.88 0.93% Yes

* Cearlificats values dacsy corraclad to the count data




AlphaVision v5.3

Analyst: ORTEC
Detector; 23

Energy Calibration: RSO 190 (source 9)
Description;

Certificate ID: A9 RSO#190
Prepared by: IPL

Description:

Detector; 23, SN:
Acquisition Start Date: 6/8/2007 6:45:14AM

) T BLa‘l::-l-l-

oscopy Calibration Report JEESSURK

801 8. lllincis Ave.

Qak Ridge, TN 37830
8:24:12AM  6/11/2007

Calibration

Analysis Date; 6/11/2007 8:23:31AM
Calibration Type: Energy And Efficiency

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

Acquisition

Energy Calibration Equation:
Gain = 9.9003 keV / Ch




AlphaVision v5.3

Analyst: ORTEC
Detector. 23

“Alpha-Spectroscopy Calibration Report -

ORTEC

8:55:35AM

801 8. lllinois Ave,
QOak Ridge, TN 37830
6/8/2007

Calibration

Energy Calibration: RSO182
Description:

Analysis Date: 6/8/2007 8:20:44AM
Calibration Type: Energy And Efficiency

Source Info

Certificate ID: A1 RSOQ#182
Prepared by: IPL

Description:

Certification Date; 5/1/2003 12:00:24PM

Acquisition

Detector: 23, SN:
Acquisition Start Date: 6/8/2007 7:29:34AM

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

Efficiency Calibration Name: R50182

Energy Calibration Equation:
Gain = 9.8224 keV / Ch

Offset = 3,029.39 keV
Quadratic = 0.0000 keV / Ch?

Efficiency: 29.20% +/- 0.20% TPU(Z sigma)

16000 4 U234
15000 -
13000 -
12000 -
o .
& 10000 { |
o 8000 4
7000
6000 4
4000 Am:241
3000 A
] U-235
1000 - !
T 1 L] L) I T L] T 1 1 ) ] T 4 1 1 1 ] T 1 1] T 1 L§ i ] ] 1 1 T ] 1 1 1 ] T I [ 1 1 1)
1 20 4 81 8 101 13 224 251 281 31 341 37 401 431 461 49
channels
Method: interactive ROI [nitial Calibration: Yes
Algorithm: Linear Sheif: 0
Nuclide Activity Summary
_ Peak ROI ROI Net Count
Peak Energy Gross Rate
Nuclide ) Start End c t
Channel MeV Channel Channel ounts (cpm)
U-235 139 4,40 100 152 1,739.00 49,69
U-234 178 478 153 190 76,469.00 2,184.83
Am-241 250 5.49 210 270 12,708.00 363.09
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AlphaVision v5.3
Analyst: ORTEC

Detector: 23

_Alpha-Spectroscopy Calibration Report

ORTEC
801 S. lllinois Ave.

Qak Ridge, TN 37830

9:01:19AM

6/8/2007

Calibration

Description:

Energy Calibration: RS0183

Analysis Date: 6/8/2007 9:01:07AM

Calibration Type: Energy And Efficiency

Source Info

Prepared by:
Description:

Certificate ID: A2 RSO#183

IPL

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

Acquisition

Detector: 23

, SN;

Acquisition Start Date: 6/8/2007 8:21:55AM

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

Efficiency Calibration Name: RS0183

Energy Calibration Equation:
Gain = 9.8810 keV / Ch

Offset = 3,018.33 keV
Quadratic = 0.0000 keV / Ch?

Efficiency: 28.98% +/- 0.15% TPU(2 sigma)

30000 -
- 28000 1
25000
24000
22000
20000 -
18000 1
16000 -
14000 1
12000 -
10000 1
5000 -
6000
4000 -
2000

counts

U-234

Am-241-

o
-1

B il SR D BT BN SR N |

21 4 61 85 1M

Method: Interactive ROI
Algorithm: Linear

131

Nuclide

Peak
Channel

Peak
Energy

MeV

s

T ™1 1 11
2 251
channels

Nuclide Activity Summary

ROI
Start
Channel

LI T | B L) LI LR 7 1 LI LI 1 T i 1 1

281

RO

311 341 37

Initial Calibration: Yes
Shelf: 0

431 461 491

' Gross

End

Channel

Counts

Net Count
Rate

(cpm)

U-235
U-234
Am-241

140
177
250

4.40
478
5.49

100
153
210

152
180

270

3,048.00
144,735.00
14,855.00

§7.08
4,135.29
424.43



AlphaVision v5.3

Analyst: ORTEC
Detector: 23

_Alpha-Spectroscopy Calibration Report

Energy Calibration: RSO184
Description:

Certificate ID: A3 RSO#184
Prepared by: IPL

Description:

Detector: 23, SN:
Acquisition Start Date: 6/8/2007 9:01:44AM

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

Efficiency Calibration Name: RSC184

ORTEC

801 S. lllinois Ave,

Qak Ridge, TN 37830
0:55:46AM  6/8/2007

Analysis Date; 6/8/2007 9:55:40AM
Calibration Type: Energy And Efficiency

Calibration

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

Acquisition

Energy Calibration Equation:
Gain = 9.8047 keV / Ch

Offset = 3,036.00 keV
Quadratic = 0.0000 keV / Ch?
Efficiency: 29.14% +/- 0.16% TPU(2 sigma)

15000 -
14000 -
13000
12000 -
11000 4
10000 -
g 9000 -
8 8000 -
7000 -
8000 A
5000 -
4000 -
3000 -
2000 -
1000 -

Am-241

D | I D AN N BN BN NN NN | IIIJ:."

T 21 4 81 81 101 131

Method: Interactive ROl

¥ 1 t 4 1 1 ] I ] L f 1 1 T ' 1 LI | T 1 L] i )

281 M 31 3H 401 431 481 491

Initial Calibration: Yes

Algorithm: Linear Shelf, 0
Nuclide Activity Summary
Peak ROl ROI Net Count
Nuclid Peak Energy Start End Gross Rate

uclide Channel MeV Channel Channel Counts (cpm)

U-235 139 4,40 100 152 1,458.00 4156
U-234 177 478 153 190 59,896.00 1,967.03
Am-241 250 5.49 210 270 57,825.00 1,937.86

by
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AlphaVision v5.3

Analyst: ORTEC
Detector: 23

“Alpha-Spectroscopy Calibration Report

ORTEC
801 S. lllinois Ave,

Cak Ridge, TN 37830
10:40:41AM  6/8/2007

Calibration

Energy Calibration: RSO185
Description:

Analysis Date: 6/8/2007 10:40:28AM
Calibration Type: Energy And Efficiency

Source Info

Certificate ID: A4 RSO#185
Prepared by: IPL

Description:

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

Acquisition

Detector: 23, SN:
Acquisition Start Date: 6/8/2007 9:56.22AM

Live Time: 35.00 min.
Real Time: 35.02 min.

Efficiency Calibration Name: RS0185

Energy Calibration Equation:
Gain = 9.8810 keV/ Ch

Offset = 3,018.33 keV
Quadratic = 0.0000 keV / Ch?
Efficiency: 28.41% +/- 0.20% TPU(2 sigma)

11000 -
10000 -
8000 -
8000 -
w /000 4
5
8 6000 -
5000 A
Am-241
4000 A
3000 -
2000 +
1000 -
D 1 L U LI 1 ] 1 LI | LI UL 1T i1 1 i LI L [ [}
1 21 4 81 8 109 221 251 281 311 31 3™ 401 431 481 491
charnels
Method: interactive ROI Initial Calibration: Yes
Algorithm: Linear Sheif: 0
Nuclide Activity Summary
Peak ROI ROI Net Count
Nuclid Peak Energy Start End Gross Rate
uclide
Channel MeV Channel Channel Counts (cpm)
U-235 140 4.40 100 152 1,483.00 42.37
U-234 177 478 153 190 59,231.00 1,682.31
Am-241 250 5.49 210 270 . 21,522.00 614.91
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. — AT— h  ORTEC
IN[E\YEIL R - Alpha-Spectroscopy Calibration Report . e s

Analyst. ORTEC Qak Ridge, TN 37830
11:17:39AM  6/8/2007




AlphaVision v5.3

Analyst: ORTEC
Detector: 23

- Alpha-Spectroscopy Calibration Report .

Energy Calibration: RSO187
Description;

Certificate |D: AB RSQ#187
Prepared by: IPL

Description:

Detector. 23, S.N:
Acquisition Start Date: 6/8/2007 11:18:00AM

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

Efficiency Calibration Name: RS0187

ORTEC

801 8. lllinois Ave,
Qak Ridge, TN 37830
11:53:64AM  6/8/2007

Calbration = vsis Date: 6/8/2007 1158 46AM

Calibration Type: Energy And Efficiency

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

Acquisition

Energy Calibration Equation:
Gain = 9.8047 keV/ Ch

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

Efficiency: 28.66% +/- 0.15% TPU(2 sigma)




AlphaVision v5.3

Analyst: ORTEC
Detector: 23

-Alpha-Spectroscopy Calibration Report |

ORTEC

801 S. lllinois Ave.

Oak Ridge, TN 37830
12:34:50PM  6/8/2007

Calibration

Energy Calibration; RS0188
Description:

Analysis Date: 6/8/2007 12:34:43PM
Calibration Type: Energy And Efficiency

Source Info

Certificate ID: A7 RSO#188
Prepared by, IPL

Description:

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

Acquisition

Detector: 23, SN:
Acquisition Start Date:; 6/8/2007 11:54:29AM

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

Efficiency Calibration Name; RS0188

Energy Calibration Equation:
Gain =9.8224 keV / Ch

Offset = 3,029.39 keV
Quadratic = 0.0000 keV / Ch?

Efficiency: 29.21% +/- 0.18% TPU(2 sigma)

16000 +
15000 -
14000
13000
112000 4
11000 -
10000 -
8000
8000 4
7000 -
6000 -
5000 -
4000 4

. 3000 -
2000 -
1000

courts

U-235

-

U-234

Am-241

=
LAM B B B

131

o

T [} T LI 1 1 1

T 21 41 81 81 1M

Method: Interactive ROI
Algorithm: Linear

161

Peak
Energy

MeV

Peak

Nuclide Channel

LN SN S A Ry B B B B S B BN B mntt M R R S G S B B S e

281 31 341 I 401 431 461 491

LI =
191 24 251
channels

Initial Calibration: Yes
Shelf: 0
Nuclide Activity Summary

Net Count
Rate

(cpm)

ROI
End
Channel

ROl
Start
Channel

Gross
Counts

U-235
U-234
Am-241

139
178
250

4.40
4.78
5.49

39.11
1,907.20
1,227.49

152
190
270

100
1583
210

1,368.00
66,752.00
42,962.00

.




AlphaVision v5.3

Analyst: ORTEC
Detector: 23

_Alpha-Spectroscopy Calibration Report |

ORTEC

801 S. Hlinois Ave.

Oak Ridge, TN 37830
111:17PM  6/8/2007

Calibration

Energy Calibration: RSO189
Description:

Analysis Date: 6/8/2007 1:11:.09PM
Calibration Type: Energy And Efficiency

Source Info

Certificate 1D: AB RSO#189
Prepared by: IPL

Description:

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

Acquisition

Detector: 23, SN:
Acquisition Start Date: 6/8/2007 12:35:13PM

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

Efficiency Calibration Name: RS0189

Energy Calibration Equation:
Gain = 9.8047 keV / Ch

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

Efficiency: 29.15% +/- 0.12% TPU(2 sigma)

42000 +
38000 1
36000 1
33000 -
30000 1
27000 1
24000 1
21000
18000 1
15000 1
12000

9000 ]

6000 1

3000

counts

U-234

Am-241

Y

T 1 { 1 L] 1 L T 1 LE ¥ 1 I I T 1 T T T { 1 T

Ulllllllll.l

]
1T 21 # 61 8 10 1

Method; Interactive ROI
Algorithm: Linear

191 22 25

channels

iyl 3N 341 3N 40 43 451 491

initial Calibration: Yes
Shelf: 0

Peak
Energy

MeV

Peak

Nuclide Channel

Nuclide Activity Summary

ROI
End
Channel

ROI
Start
Channel

Gross
Counts

Net Count
Rate

(cpm)

U-235
U-234
Am-241

139
177
250

4.40
4,78
5.49

152
180
270

100
153
210

4,335.00
204,218.00
32,537.00

123.86
5,834.80
929.63
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AlphaVision v5.3

Analyst: ORTEC
Detector: 23

~'Alpha-Spectroscopy Calibration Report |

Calibration

Energy Calibration: RSO190
Description:

Source Info

Certificate ID: A9 RSO#190
Prepared by: {PL

Description:

Acquisition

Detector: 23, SN:
Acquisition Start Date: 6/8/2007 1:11:41PM

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

Efficiency Calibration Name: RS0190

7500 3
7000 3
6500 §
£000
5500 3
5000
4500 A
4000
3500
3000 3
2500 3
2000
1500 3
1000
500

counts
L

ORTEC

8:30:24AM

801 S. lllinois Ave.
Oak Ridge, TN 37830
6/11/2007

Analysis Date: 6/11/2007 8:30:16AM
Calibration Type: Energy And Efficiency

Certification Date: 6/1/2007 12:00.00PM

Energy Calibration Equation:
Gain = 9.9003 keV / Ch

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

Efficiency: 28.67% +/- 0.30% TPU(2 sigma)

Am-241

0 E i ) T ) T i i 1 L i T

121 4 81 81 1

Method: Interactive ROI
Algorithm: Linear

Peak
Peak

MeV

Energy

221 251
channels

191

Nuclide Activity Summary

ROI
Start
Channel

281 1 341 37 401 431

Initial Calibration: Yes
Shelf, 0

1 1 I ] ¥ ¥ 3 1 1 L ¥ 1 T [] 1 ¥ 1 T ] T L] 1 €

461

491

Net Count
Rate

(cpm)

ROI
End
Channel

Gross
Counts

U-235
U-23¢
Am-241

140
178
250

4.40
4,78
5.49

100
183
210

20.86
861.34
202.37

730.00
30,147.00
7,083.00

152
180
270

68
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24937 Avenue Tibbitts

A
Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 ' P.Q. 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 (21.43Bq)
U-235: 0.06566 nCi (2.429 Bq) Total Activity: 3.999 nCi (148.0Bq)
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 aipha
activity. Individual nuclide ratios were taken from those determined in Mar 1098,

Uncertainty of Measurement:

A. Type A (random) uncertainty: t 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 biind 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 27 on 11 Apr 03.

MJ&M@QQME&_ (S=dnr—03

(/ Quality Control Ddte Signed IPL Ref. No.: 987-7

150 9001 CERTIFIED

Medical Imaging Laboratory Industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355 _ 1800 North Keystone Street  Burbank, California 91504 69
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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.: 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 (267.1 Bg)
Physical description:
A. Capsule type: Disk (22 mm OD X 0.7 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. Indlvidual nuclide ratios were taken from those determined in Aug 1992.

Uncertainty of Measurement;

A. Type A (random) uncertainty: £ 0.7%
B. Type B (systemnatic) uncertainty: * 3.0%
C. Uncertainty in aliquot weighing: t 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). :
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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.: 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 Bg)
U-235: 0.06205 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: i 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 aipha surface emission rate of 6889 a/min in 2r on 11 Apr 03,

EM,LZ»@%AM&_ [S=Aor-o3

C/Quality Control Ddte Signed IPL. Ref. No.: 987-7

IS0 9001 CERTIFIED

Medical Imaging Laboratory Industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355 1800 North Keystone Street  Burbank, California 91504 71
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CERTIFICATE OF CALIBRATIO
ALPHA STANDARD SOURCE

Radionuclide A: U-234

Radionuclide B: U-235

Radionuclide C: Am-241

Half Life (U-234):  (2.454 1 0.006)E+05 years
Half Life (U-235):  (7.037 £ 0.011)E+08 years

Half Life (Am-241): 432.17 + 0.66 years
Contained Radioactivity:
U-234; 2731 nCi (101.0Bq)
U-235: 0.03416 nCi (1.264 Bq)

Physical description:

Customer: PARAGON ANALYTICS, INC,
P.0O. No.: EWQ30603/R2155

Catalog No.: MISC-STD

Reference Date: 1-Apr-03  12:00 PST
Source No.: 92MI1X2203021

Am-241; 0.9325 nCi (34.50 Bg)
Total Activity: 3.688 nCi (136.8 Bq)

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

A. Capsule type:

B. Nature of active deposit:

C. Active Diameter; 19 mm

D. Backing: Stainless steel

E. Cover None
Radioimpurities: Not determined

Methed 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 1892

- 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%

H

I+ 1+

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

- IPL participates in a NIST measurement assurance
for a number of nuclides, based on the blind assay (
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from "Table of Radioactive Isotopes"

- This source has a working life of 2 years.
- This source had a total alpha surface emission rate

Y

Quality Control

150 9001

Medical Imaging Laboratory
24537 Avenue Tibbitts

Valencia, California 91355

program to establish and maintain implicit traceability
and later NIST certification) of Standard Reference

» edited by Virginia Shirley, 1986.
of 4145 o/min in 2% on 18 Mar 03.

| Mg 03

Date Signed

IPL Ref. No.: 987-2
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1800 North Keystone Street Burbank, California 91504 72_
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B: U-235 P.0. No.: EWO030603/R2155
Radionuclide C: Am-241 Catalog No.: MISC-STD
Half Life (U-234):  (2.454  0.006)E+05 years Reference Date: 1-Apr-03  12:00 PST
Half Life (U-235): (7.037 + 0.011)E+08 years Source No.: 92M1X2203022
Half Life (Am-241): 432,17 + 0.66 years
Contained Radioactivity: |
U-234: 3.592 nCi (132.9 Bq) Am-241:; 3.279 nCi (121.3Bq)
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)
wurﬁ_nf Antive rlannsit: Ejaogﬁndﬁgqgjti rd diffieinoboarind gadrlso
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CERTIFICATE OF CALIBRATION =4
MIXED ALPHA STANDARD SOURCE

24937 Avenue Tibbitts

Radionuclide: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide: U-235 P.0O. No.: 73179/R3768

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

Half-life (U-234):  (2.454 + 0.006)E+05 years  Reference Date: 1-dun-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, 1200 Bgq

U-235: 0.02970 nCi, 1.099 Bq Total 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

C. Active diameter/volume: 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 May 2001.

Uncertainty of Measurement:

A. Type A (random) uncertainty: t 09 %
B. Type B (systematic) uncertainty: + 3.0 %
C. Uncertainty in aliquot weighing: + 00 %
D. Total uncertainty at the 99% canfidence level: * 31 %

Notes:

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

- IPL participates in @ 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 1808 a/min in 2n on 22-May-07

@/{/ 29 May 57

-~ Quality Control Date IPL Ref No.:  1143-19
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24937 Avenue Tibbitts  Valencia, California 91355 1800 North Keystone Street Burbank, California 91504







PARAGON ANALYTICS
Radiochemistry Data Package

Section 1

CHAIN OF CUSTODY




Paragon Analytics

Sample Number(s) Cross-Reference Table

Paragon OrderNum
Client Name

Client Project Number
Client PO Number

: 0804083

: Los Alamos National Laboratory SMO
Client Project Name:

: 08-939
: 33204-001-06 F3

Client Sample Lab Sample | COC Number | Matrix Date Time
Number Number Collected | Collected
SFB08-08-11838 0804083-1 SOLID 08-Feb-08
SFB08-08-11839 0804083-2 SOLID 08-Feb-08

Page 1 of 1

Paragon Analytics
LIMS Version: 6.151A

Date Printed: Monday, June 02, 2008




© O

Tuesday, April 08, 2008

LOS ALAMOS
NATIONAL LABORATORY
ATTN: Lance Steere

Paragon Analytics, Inc.
225 Commerce
Fort Collins, CO 80524

Q%4093

Page 1 of 1

LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 08-939C

REQUEST NUMBER: 08-939

TURNAROUND/REPORT DUE: 5/8/2008
TURNAROUND REQ'D: 30

LAB REQUEST COMMENTS:
SAMPLE ID CTNR CTNR DESC ORDER PRESERV MATRIX
SFB08-08-11838 1 500 ML POLY AM- None S
241+HS50PUHSOU+SRI0
SFB08-08-11839 1 500 ML POLY AM- Naone S
- 241+1SOPU+ISOU+SRI0
Relimquished By Date Time Received By: Date Time

e

Y4408 0%

Prini nature Printed Name Signature
Printed Name Signature Printed Name Signature
Printed Name Signature Printed Name Signature
Received for DISPOSAL By: Date Time Remarks:

Printed Name Signature
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CONDITION OF SAMPLE UPON RECEIPT FORM

Client: Workorder No:

Paragon Analytics

0804083

LANL
LS

Project Manager:

initials: A

Date: 4~4 —-08

1. Does thlS pro)ect requxre any special handling in addition to standard Paragon procedures?

YES

2 Are custody seals on shipping containers intact?

3. Are Custody seals on sample containers intact?

Iq there a COC (Cham-of-Custody) present or other representative do_c_:uments"

5. Are the COC and bottle labels complete and legible?

of contamcrs, matrix, requested analybcs etc.)

6. Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no.

" Were airbills / shlppmg documents present and/or removable"

| DROP OFF @9 NOM_

8 Are all aqueous samples requlrmg preservation preserved correctly? (excluding volaules) l @ - YES NO
9. Are all aqueous non-preserved samples pH 4-97 @ . YES -~ NO
I0. 15 there sufficient sample for the requested analyses? @ NO

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

12 Are all samples within helding times for the requested analyses?
. Were all sample containers received intact? (not broken or leaking, etc.)

- Are all samples requiring no headspace (VOC, GRO, Rx CN/S, radon), headspace free?

. | YES NO

Size of bubble: < green pea > green pea :

15. Were samples checked for and free from the presence of residual chlorine? !
(Applicable when PM has indicated samples are from & chlorinated water source; note if field preservation with sodium - @ YES NO
thiosutfate was not observed.)

16. Were the samples shipped on ice? @S) ' NO

W , °c? [ TTEED . NO

- Were cooler temperatures measured at 0.1-6.0°C* IR gunused*;  #2 ONLY =
Cooler#: |
Temperature (°C): _“a
No. of custody seals on cooler: 2
DOT
Survey/ External uR/hr reading: | o
[Accaptance
Informat Background pR/r reading: |2
Were external UR/hr readings < two times background and within DOT acceptance criteria? @ NO/NA (if no. sex Form 008.)

Additional Information:

PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE. EXCEPT #1 AND #16

] | U ()W)r_ & 0‘%/ W"\

S ,m\n( aw\_'—_

If applicable, was the client contacted? YES / ﬁb /NA Contact: 1/

Date/Time:

aaan

Project Manager Signature / Date:

*IR Gun #2: Oakton, SN 29922500201-0066 *IR Gun #4: Oakton. SN 2372220101-0002

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

Page 1 of _[_
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 2

SAMPLE RESULTS
SUMMARY
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 3

QC RESULTS
SUMMARY
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Isotopic Americium By Alpha Spectroscopy
PAI 714 Rev 11
Laboratory Control Sample(s)

Lak Name: Paragon Analytics
Work Order Number: 0804083
Client Name: Los Alamos National Laboratory SMO
ClientProject ID: 08-939

Lab ID: AS080513-2LCS Sample Matrix: SOLID Prep Batch: AS080513-2 Final Aliquot: 0.524 g
. Prep SOP: PAI 778 Rev 12 QCBatchlD: AS080513-2-1 Result Units: pCi/g
Date Collected: 13-May-08 Run ID: AS080513-2A File Name: Spectrum #1
Date Prepared: 13-May-08 Count Time: 1000 minutes

Date Analyzed: 25-May-08

CASNO Target MDC Spike Added % Rec | Control | Lab
Nuclide Results +/- 1s TPU Limits | Qualifier
14596-10-2 Am-241 409 +- 037 0.06 422 97.0 | 79-118 P.M3

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Am-243 4.251 212 pCilg 49.8 30-110%
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC. TPU - Total Propagated Uncertainty (see PAI SOP 743)
LT - Resultis less than Requested MDC, greater than sample specific MDG, MDC - Minimum Detectable Concentration (see PAI S0P 709)

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

L - LCS Recovery below lawer control limit.

H - LCS Recavery above upper control limit.

P - LCS Recovery within control limits,

M - The mquested MDC was not met,

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

Data Package ID: AM0804083-1

Date Printed: Monday, June 02, 2008 Paragon Analytics Page 10f 2
LIMS Version: 6.151A
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Lab Name

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

;. Paragon Analytics

Work Order Numbear: 0804083

Client Name:
ClientProject ID;

: Los Alamos National Laboratory SMO
08-939

- LabiD:; AS080513-2LCSD

Sample Matrix: SOLID
Prep SOP: FAI 778 Rev 12

Date Collected: 13-May-08
Date Prepared: 13-May-08
Date Analyzed: 28-May-08

Prep Batch: AS080513-2
QCBatchlD: AS080513-2-1
Run ID: AS080513-2A
Count Time: 1000 minutes

Final Ali

quot: 0.524 g

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

CASNO Target MDC Spike Added % Rec | Control | Lab
Nuclide Results +/- 1s TPU Limits | Qualifier
14596-10-2 Am-241 4.66 +- 041 0.07 422 111 79-118 P.M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Am-243 4.251 2.18 pCilg 51.2 30-110%
Comments:
Qualifiers/Flags: Abbreviations:
U -Resultis less than the sample specific MDC. TPU - Total Propagated Uneertainty (see PAI S0P 743)
LT - Resultis less than Requested MOC, greater than sample specific MDC. MDC - Minimum Detectable Concentration (see PAI SOP 709)
¥1 - 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 contral limit.
P - LCS Racovery 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: AM0804083-1
Date Printed: Monday, June 02, 2008 Paragon Analytics Page 2 of 2

LIMS Version: 6.151A
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Isotopic Americium By Alpha Spectroscopy
PAl 714 Rev 11
Duplicate Sample Results (DER)

Lab Name: Paragon Analytics

Work Order Number: 0804083

Client Name: Los Alamos National Laboratory SMO

ClientProject 1D: 08-939

Field ID:
LabiD;" AS080513-2LCSD

Sample Matrix: SOLID

Prep SOP:PAl 778 Rev 12
Date Collected: 13-May-08
Date Prepared: 13-May-08
Date Analyzed: 28-May-08

Prep Batch: AS080513-2

QCBatchiD: AS080513-2-1
Run ID; AS080513-2A

Count Time: 1000 minutes

Final Aliquot: 0.524 g
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi/g
File Name: Spectrum #1

CASNO Sample Duplicate DER | Control | Lab
Analyte e lifi
Result +/- 1s TPU Result +/- 1s TPU Limit [Qualifiers
14596-10-2 Am-241 4.09 - 0.37 4.66 +/-0.41 0.52 213 P.M3
Comments:
Duplicate Qualifiers/Flags: Abbreviations:

U - Result is less than the sample spacific MDC.

Y1 - Chemical Yield is in controf at 100-110%, Quantitative yield is assumed.
Y2 - Chemical Yield cutside default limits.

W - DER is greater than Warning Limit of 1.42

D - DER is greater than Control Limit of 2.13

LT - Resultis 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 fimit.

P - LCS, Matrix Spike Recovery within control limits,
N - Matrix Spike Recovery outside control limits

Data Package ID: AM0804083-1

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

BOL - Below Detection Limit

NR - Not Reported

Date Printed: Monday, June 02, 2008

Faragon Analytics
LIMS Version: 6.151A

Page 1 of 1
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Isotopic Americium By Alpha Spectroscopy
PAI 714 Rev 11
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0804083

Client Name: |os Alamos National Laboratory SMO

ClientProject ID: 08-939

. Field1D:* SFB08-08-11838
LabiD;: 08040831

Analysis ReqCode: ASP-A-003

Sample Matrix: SOLID

Prep SOP: PAI 778 Rev 12
Date Collected: 08-Feb-08
Date Prepared: 13-May-08
Date Analyzed: 28-May-08

Prep Batch: AS080513-2
QCBatchlD: AS080513-2-1
Run ID: AS080513-2A
Count Time: 1000 minutes
Report Basis: As Received

Final Aliquot: 0.454 g
Prep Basis: As Received
Moisture(%): NA
Result Units: pCi/g
File Name: Spectrum #1

CASNO Target Nuclide

Result +/- 15 TPU

MDC

Requested | Lab Qualifier

MDC

145986-10-2 Am-241

-0.005 +/-0.013

0.050

0.02 UM

Chemical Yield Summary

Carrier/Tracer | Amount Added

Result Units

Yield

Control Flag
Limits

Am-243 4.911 3.13 pCi/g

63.8

30-110%

Comments:

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

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

Abbrevations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PA!I SOP 709)
BOL - Below Detection Limit

Data Package ID: AM0804083-1

Date Printed: Monday, June 02, 2008

Paragon Analytics
LIMS Version: 6.151A

Page 1 of 2
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Isotopic Americium By Alpha Spectroscopy
PAl 714 Rev 11
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0804083

Client Name: Los Alamos National Laboratory SMO

ClientProject ID: 08-939
Field 1D- . SFB08-08-11830 Sample Matrix: SOLID Prep Batch: AS080513-2 Final Aliquot: 0.595 g
S . 0804083-3 Prep SOP: PAI 778 Rev 12 QCBatchlD: AS080513-2-1 Prep Basis: As Received
kB - Date Collected: 08-Feb-08 Run ID: AS080513-2A Moisture(%): NA

Date Prepared: 13-May-08
Date Analyzed: 28-May-08

Analysis ReqCode: ASP-A-003

Count Time; 1000 minutes
Report Basis: As Recelved

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

CASNO Target Nuclide

Result +/- 1s TPU

MDC

Requested
MDC

Lab Qualifier

14596-10-2 Am-241

0.034 +/-0.012

0.011

0.02

Chemical Yield Summary

Carrier/Tracer | Amount Added

Result

Units

Yield

Control
Limits

Flag

Am-243

3.748 217

pCilg

57.8

30-110%

Comments:

QualifiersFlags:
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 - Resultis less than Requested MDC, greater than sample specific MDC.

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

BOL - Below Detection Limit

Data Package 1D;: AM0804083-1

Date Printed: Monday, June 02, 2008

Paragon Analytics
LIMS Version: 6.151A

Page 2 of 2
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample
Sample: 0804083-1
Spectrum #1 Analysis #1

Detector: 1

Batch Name: AAS080513-2_A

Nuclide Library: Am-241

Analysis Method: Absolute Interactive ROl Analysis
RO} Set: Am-241

Bkgd tnfo: Sample: B08052701; Det: 1; Spectrum #1; May-27-2008 16:51
Calibration Date: 5/27/2008 3:54:48PM

Efficiency Calibration: C08052701

Efficiency: 29.01% +/- 0.20% TPU(2 sigma)

Tracer

Tracer Name: 821.3020.61
Tracer Activity: 20.00 DPM/mL x (Vo!.)0.25 mL. = 5.00 DPM

Sample Size : 0.45

Acquisition

Callbration

Acquisition Start Date: 5/28/2008 5:59:53FPM
Live Time: 1,000.00 min.

Real Time: 1,001.49 min.

Dead Time: 0.15%

Energy Calibration: C08052701

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

Quadratic = 0.0000 keV / Ch?

Tracer Nuclide; Am-243
Tracer Recovery: 63.25%

150
140 4
130 4 A
120 4 !
110 - l
100 4 !
80 - !
80 l
70 -
50 - |
50 -
40 - [
30 - ‘

|
Am-243

counts

20 -

' Am-2H
10 o L\] |
0 ke 2 hl T T

I )

T ] 1 T 1 =
5111 5411
Energy (keV)

T T Ai L{ T V L§ L) L i 1 1 1 T i 1 I
3011 3311 3811 3MT1 4211 4591 4811

Peak ROI ROI
Energy Start End FWHM gpr
Nuclide kev keV keV keV %. Counts

id
T

Nuclide Summary (ROI)

Gross Bkgd
Counts

|2 LN AL N S e m m mne e e e s o
BO011 B3 BB11 B9 7211 7511 7811

2.00Sigma  Critical
Net Activity TPU Level MDA

Counts pClilg _ pCiig pCig pClig

Am-243 52587  5040.8 53876 71.8 99.9 918.00
Am-241 54666  5377.5 5585.5 242 100.0 1.00

Reviewed By: a)a)

2.00

016.00 3.2E+000 2.18-001 1.8E-002 5.1E-D02
-1.00 -5.5E-003 1.9E-002 1.8E-002 5.1E-002

Print Date: 5/28/2008 10:53:03AM

Custom Report Iteration: 08/09/07

AlphaVision v5.3

Page 1 31




Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: 0804083-2
Spectrum #1 Analysis #1

Detector: 2

Batch Name: AAS080513-2_A

Nuclide Library: Am-241

Analysis Method: Absolute Interactive ROI Analysis
ROl Set: Am-241

Bkad Info: Sample: B08052702; Det: 2; Spectrum #1; May-27-2008 16:51

Calibration Date: 5/27/2008 3:55:03PM
Efficiency Calibration: C08052702
Efficiency. 30.88% +/- 0.15% TPU(2 sigma)

Sample

Sample Size : 0.59

Acquisition
Acquisition Start Date: 5/28/2008 5:59:54PM
Live Time: 1,000.00 min.
Real Time; 1,001.49 min.
Dead Time: 0,15 %

Calibration

Energy Calibration: C08052702

Gain =9.9974 keV / Ch
Offset = 2,996.32 keV

Quadratic = 0.0000 keV / Ch?

Energy Cal:

Tracer -
Tracer Name: 821.3020.81 Tracer Nuclide: Am-243
Tracer Activity: 20.00 DPM/mL x (Vol.)0.25 mL = 5.00 DPM Tracer Recovery: 57.35%
-~ 130 A
120 Ame243
110 -
100 - |
8 - :
£ 80 ’}'
3 e
o 701 .
B0 ;|
50 -
40 -
30 - ’
20 4 .
10 - ;‘JJ Am-241
D i l | 1 ' ) l l T l l ﬁ ' = i . T l T T T = T ) Ml 1 T 1 T ] 1 ‘l I Al T 1) i
3008 3308 3806 3908 4206 4506 4808 5108 5408 5708 B0D6 B306 B60B 6906 7208 7506 7806 8108
Energy (keV)
Nuclide Summary (ROI)
Peak ROI ROI 2.005igma  Critica)
Energy Start End FWHM pRr  Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keV keV  %. Counts Counts Counts pCllg  pClig pCllg ~ pCifg _
Am-243 52757 5065.8 5395.7 775 98.9 B87.00 884.00 2.2E+000 1.5E-001 1.7E-002 4.6E-002
Am-241 54857  5405.7 5615.6 234 100.0 8.00 8.00 3.4E-002 2.6E-002  0.0E+000 1.2E-002
Reviewed By: @
. ] . AlphaVision v5,3
Print Date: 5/29/2008 10:54:10AM Custom Report leration: 08/08/07 Page 12321







Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: AS080513-2LCS
Spectrum #1 Analysis #1

Detector: 5

Batch Name: AAS080513-2_A

Nuclide Library: Am-241

Analysis Method: Absolute Interactive ROI Analysis
ROl Set: Am-241

Sample

Sample Size : 0.52

Acquisition
Acquisition Start Date: 5/28/2008 5:59:55PM
Live Time: 1,000.00 min.
Real Time: 1,001.49 min.
Dead Time: 0.15 %

Calibration

Bkgd Info: Sample: B08052705; Det: §; Spectrum #1: May-27-2008 16:51
Calibration Date: 5/27/2008 3:55:44PM
Efficiency Calibration; C08052705

Efficiency: 31.18% +- 0.13% TPU(2 sigma)

Energy Calibration; C08052705

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

Quadratic = 0.0000 keV / Ch?

Tracer
Tracer Name; 821.3020.61 Tracer Nuclide: Am-243
Tracer Activity: 20.00 DPM/mL x (V0l.)0.25 mL = 5.00 DPM Tracer Recovery: 49.45%
110
|
100 A Am-243
Ale241
90 -
80 |
w 70
E
8 60 -
30 -
40 -
30 q l
4
20 + :
10 1 MJ’J
0 ] l'll; L) i : 1 1 I'\lhl I l!ln'l\ I\I”}'I'\‘ \I;..Iﬂ. 4 IAI ri I I’\I ] ) 1 i l"‘l { I’ T 1 T I li T l’l T
3011 3311 3811 3911 4211 4511 4814 511 5411 . 5711 8011 B311 BEY1 8914 7211 7511 7814
Energy (kev)
Nuclide Summary (ROJ)
Peak ROl ROI 2.00Sigma Critical
Energy  Start End FWHM gRr Gross Bkgd Net Activity TPU Level MDA
Nuclide keV keV keVv keV %.

Counts Counts  Counts pCilg _ pCiig pCilg pCilg

Am-243 52587  5021.1 5347.8 90.0 99.7
Am-241 54666 53577 5585.7 68.7 100.0

Reviewed By: %

770.00 1.00 769.00  21E+000  1.5E-001  1.3E-002 4.1E-002
743.00 3.00 740.00  4.1E+000  58E-001  22E.002 6.0E-002

Print Date: 5/29/2008 10:55:40AM

AlphaVision v5.3

Custom Report Iteration: 08/09/07 Page 1 %41
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

Sample: A5080513-2LCSD
Spectrum #1 Analysis #1

Detector; 6

Batch Name: AAS080513-2_A

Nuclide Library: Am-241

Analysis Method: Absolute Iinteractive ROI Analysis
ROI Set: Am-241

Bkgd Info: Sample: BO80527086; Det: 6; Spectrum #1: May-27-2008 16:51
Calibration Date: 5/27/2008 3:56:04PM

Efficiency Calibration; C08052706

Efficiency: 30.49% +/- 0.15% TPU(2 sigma)

Tracer Name: 821.3020.61
Tracer Activity: 20.00 DPM/mL x (Vol.)0.25 mL = 5.00 DPM

Sample

Sample Size : 0.52

Acquisition

Calibration

Acquisition Start Date: 5/28/2008 5:59:56PM

Live Time: 1,000.00 min.
Real Time: 1,001.49 min,
Dead Time: 0.15 %

Energy Calibration: 08052706

Energy Cal:  Gain =9.9974 keV / Ch
Offset = 2,976.33 keV

Quadratic = 0.0000 keV

/ Ch?

Tracer

Tracer Nuclide: Am-243
Tracer Recovery: 50.80%

150 4 ' ' I
140 - .
130 AmM-293
120 4 1
11Q 4 :
100 : 3

90 - '
80 i
70 J
60 4

| ]
|

counts

40 4
30 - I
20 - [

10 | g
0 i

Sl A

PP
T T

Peak ROI ROI

Energy Start End FWHM gRr Gross Bkgd
Nuclide keV keV keV keV %. Counts Counts

Nucfide Summary (ROI)

Tir———Tt LAt S e B B R S B S B e e T T T T fT—T1T—T
2986 3286 3586 3886 4186 4485 4768 5086 5386 5686 5986 EZBBI 68586 66885 7186 V48 7785 8088
Eneray (kev)

L L AL ]

2.008igma
Net  Activity TPU

Counts pCi/g pCilg_

Critical
Level MDA

pCilg pCilg _

Am-243 52587 5005.8 5338.7 78.2 99.7 777.00
Am-241 54857 5345.7 959567 55.1 100.0 851.00

Reviewed By: %

772.00 2,2E+000 1.6E-001
847.00 4.7E+000 6.7E-001

2.9E-002 7.3E-002
2.6E-002 6.7E-002

Print Date: 5/29/2008 10:57:02AM

AlphaVision v5.3
Cusiom Report lteration: 08/09/07

Page 1891
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S ANPLE CONDITION FORM (SOLIDS)
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LNALYST! '767
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M_S__EATE: L(//j é?z__._, METHOD: Pr@n

WORK SAMPLE SAMPLE CONDITION
ﬂ_ ID oymisl | TEXTURE 'ﬂRerﬁarks
08040331 | deu I Duse| Be Rec ’5)
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Radiochemistry Data Package
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STANDARDS
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1. DETERMINE THE DENSITY OF ACID:
Acid type: | v HNOx

T s i//m«'

Lot# O3 5HY
Mass of empty 100 mL Class A volumetric flask: S G421

jusyu. LA, HNOS_LLM HNOA

AMPIEN (gso# mm

S —

B ancefD |
A

5 Mass of flask with 100 mL acid: | 59 4520 % 2 ‘L
2 Net mass of acid: | 0 2. (659 : -
i = L D3plgymt- .
- 2. TRANSFER STANDARD TO NALGENE BOTTLE: W
.. Bottlesize: S60OmL- ) , ‘ -
N Mass of empty Nalgene without lid: 4. 6209 2 1z 2/{ /Q"é
A Mass of Nalgene and standard: 52 .9 {74 o5 . l -
<  Netmass of standard transferred: Y 9415 4‘
" — |
e _ : _ :
" 3. DILUTE WITH ACID " S S
Mess of empty Nalgene w/o lid from above: 4 ¥. 0204 26 ' B
g Mass of Nalgene, standard and acid: 5445.93% o
Net mass of standard and acid: 5 ‘-l‘:} 809 l%pb J, B
4. FINAL ACTIVITY CALCULATION S
(aﬁma ( ) L
- (BCD Qq@)‘&/) )(L} 8%56) E 630‘%/""[" /Zg 00 Ql@m/ { :
] 513 ¢6is M\
i . /\ ! (2 ) /!!) L ' : : : : B
L .‘ 2 l PR NN SO SO VY bl by L.l
~ [ S S m T AR A léqﬂ\'é-_v T o P
L Stnd ID: 821.3020.61 s LAl | *
| S N
—— J" Description: Am-243 o
e ma é Expiration:  2/13/2008 Reverification Log e
d\ Activity: 2000 dpm/mL Analysis Date Iniials  ExpirationDate § .0 L | |
e : %
' N
“““—‘—“-{123 Uncertainty: 0.17 dpm/mL :]‘{ "
| 1 N Ref Date: 10/20/2005 by -
., RefTime: NIA . Y i
I~ —Lg\a Prep Date:  2/1/2007 Prep by: AB § ?_ ‘
— L Matri/Comp. 1M HNO3 R ]
i Half Life (y):  7.37E+03 : & ‘l\’)\ \ - S |
e 1 o o e Y '}) «./ m¥nued on Page
L ; I . o i) Y | i
Pead and Undarsiced By
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1)

~2)

3)

4)

. 5)

6)

7)(

8)

9)

Recommended Procedure for Opening the SRM Ampoule

Ifthe SRM solution is to be diluted, it is recommended that the diluting solution have 2 composition
comparable to that of the SRM solution.

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

Shake the ampoule to wet all of the inside surface of the ampoule, Retum the ampoule to the upright
position. ‘

Check that all of the liquid has drained out of the neck of the ampéu]e. If knecessary, gently tap the
neck to speed the process.

Holding the ampoule upright, score the narrowest part of the neck around its entire circumference

with a scribe or diamond pencil.

'Lightly wet the scored line, This reduces the crack propagation velocity and makes for a cleaner

break.

Hold the ampoule upright with a paper towel, a wiper, or a support jig, Using a paper towel or wiper
. to avoid contamination, snap off the top of the ampoule by pressing the narrowest part of the neck

away from you while pulling the tip of the ampoule towards you. .

- Transfer the solution from the ampoule using a pycnometer or a pipet with dispenser handle.

NEVER PIPETTE BY MOUTH.

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

See also reference [4]*.

SRM 4332D, page 2 of 6

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

Input Quantity x,, Method Used To Evaluate u(x), 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, |8yiox;|- Quantity,

uncertainty components (B) denotes evaluation by ux)x;, (x,3) u (M,

where appropriate) other methods - (%) [1] [3] (%) (k]
Massic alpha-particle Standard deviation of the mean 0.05 1.0 .0.05
emission rate, corrected | for 9 sets of "0.8x" o. counter
for background and measurements (A)
decay
Half-life of Am-243 Standard uncertainty 0.54 [m] 0.001 [n] 0.0005

i of the half life (A) : :
Decay-scheme data Standard uncertainty of the 0.01 1.0 0.01
: ' probability of decay by alpha-
particle emission (A)

Extrapolation of alpha- Estimated (B) 0.25 - 1.0 0.25
particle-count-rate-
versus-energy to zero
energy
Gravimetric Estimated (B) 0.05 1.0 0.05
measurements '
Live time [p] Estimated (B) 0.10 1.0 0.10
Alpha-particle detection | Estimated (B) 0.20 . 1.0 0.20
efficiency of scintillator ' '
Geometry of "0.87" a - Estimated (B) 0:10 1.0 0.10
counter .
Confirmatory Estimated (B) 0.20 1.0 021
measurements (long- ' '
term stability)
Alpha-particle-emitting | Estimated (B) [q] 13 0.0017 0.02
impurities ' Limit of detection [r] 100 0.001 0.10
Photon-emitting . Limit of detection (B) [r] 100 0.0001 0.01
impurities '
Relative Combined Standard Uncertainty of the Output Quantity, u(y)ly, (%) 0.43
Coverage Factor, & . | x2
Relative Expanded Uncertainty of the Oﬁg:_ut Quantity, Uly, (%) 0.86

SRM 4332D, page 4 of 6

*Notes and refercnoes are on pages 5 and 6.







[n]

o]

[q]

[r]

[,

(2]

3]

4]

(5]

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(y)ly = [ayiox;|-u(x)ly = |ayx;|-(xly) - u(x)k,. The numerical values of u(x,)x,, [8piox,| +(x fv),
and %(y)ly, all dimensionless quantities, are listed in columns 3,4, and 5, respectively. Thus, the
value in column 5 is equal to the value in column 4 multiplied by the value in column 3. The input
quantities are independent, or very nearly so. Hence the covariances are zero or negligible.

The relative standard uncertainty of 1-¢ is determined by the relative standard uncertainty of 1 (ie.,

of the half life). The relative standard uncertainty of ¢ is negligible.

|Oyix, Ast|-

(xly) =

The live time is determined by counting the pulses froni a gated crystal-controlled oscillator.

The standard uncertainty the detected impurity.  [3yidx,|-(xly) = {(rcspohsé per Bq of
impurity)(response per Bg of americium-243)}+{(Bq of impurity)/(Bq of americium-243)}.

The standard uncertainty for each undetected impurity that might reasonably be expected to be

present is estimated to be equal to the estimated limit of detection for that impurity, i.e. u(x)x,=

100%. |dyidx;|+(xy) = {(response per Bq of impurity)/(response per Bq of americium-243)}-{(Bq
of impurity)/(Bq of americium-243)}. Thus u{y)ly is the relative change in y if the impurity were
present with a massic activity equal to the estimated limit of detection,

REFERENCES

International Organization for Standardization (ISO), ISO Standards Handbook - Quantities and
Units, 1993, Available from Global Engineering Documents, 12 Inverness Way East, Englewood,
CO 80112, U.S.A. Telephone 1-800-854-7179. : ‘

International Organization for Standardization (ISO), Guide to the Expression of Uncertamty in
Measurement, 1993 (corrected and reprinted, 1995), Available from Global Engineering
Documents, 12 Inverness Way East, Englewood, CO 80112, U.S.A. Telephone 1-800-854-7179.

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

National Council on Radiation Protection and Measurements Report No. 58, 4 Handbook of

Radioactivity Measurements Procedures, Second Edition, 1985. Awailable from the National

Council on Radiation Protection and Measurements, 7910 Woodmont Avenue, Bethesda, MD 20814
US.A. _ '

Evaluated Nuclear Structure Data File (ENSDE), October 2005,

SRM 4332D, page 6 of 6
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Alpha Spec Calibration Source Re-Certification

RAINST/ALPHASPEC\CLCRTOB07.XLS

Primary Certified Sourge

Sourve PA ID 180 was recallbrated by Isotope Products Laboratories on 6/1/2007 and recaived by PA on 6/6/2007

Source ID: B2MIX223027; PA 1D 190 (Labled #9)

Total Activity:  3780.68 dpm
Ref. Date: 611107
Count Date: 67817

U-234 Aclivity:  78.16% =

U-235 Activity: 1,74% =

Am-241 Aclivit:  19.08% =
Combined Activity:

Detactor 8 Efficienay Determination

2894.78 dpm (decay comracied)
65.93 dpm (decay comrected)
719.92 dpm (decay corrected)

3780.64 dpm (decay corracted)

Am-241 U-234 U-235  count Combined Known Detector
Source Serial# PAID Sequential #  Count Date net cls et cts netets  dur(s) cpm dpm efficiency
92MIX 223027 190 97-18-103-09 B/8/Y 7202 30313 686 2100 1091.48 3780.64 28.87%
Sources 1 through 8 actlvity determination
Am-241 U234 U-235 count  Detactor Am241 U235
Source Serial# PAID Sequantial #  Count Date net cts netcits  netets dur(s) Effiiency dpm U-234 dpm dpm Combined dpm
92MIX2203026 182 97-18-103-01 B8/8/07 12708 76469 1739 2100 28.87% 126767 T567.91 17210 8997.68
82MIX2203028 183 97-19-103-02 6/8/07 14855 144735 3048 2100 28.87% 147016 14323.98 301.68 16096,79
92MIX2203024 184 97-18-103-03 &/8/07 67825 89895 1458 2100 28.87% 671244 6917.40 144.28 1377413
B2MIX2203021 188 97-19-103-04 6/8/07 21522 58231 1483 2100 28.87% 2129.87 5861.91 146.77 8138.65
82MIX2203025 186 97-18-103-05 &/eI07 96147 117668 2472 2100 28.87% 951498 1184528 244.85 214056.27
92MIX 2203022 187 97-18-103-06 &R/OT 73793 78846 1643 2100 2B.87% 7303.07 7803.16 162.60 15268.52
G2MIX2203023 188 97-15-103-07 8/8/07 42962 66752 1369 2100 2B.87% 4251,02 6606.24 136.49 10993.55
92MIX2203029 189 97-19-103-08 8/18/07 32537 204218 4335 2100 28.87% 3220,09 20210.84 429.02 23858.95
Detector 9 Efficiency Verification
Am-241 U-234 U-235 Count Comblned Detector % ditference from
Source Seriak# PAID Sequential #  Count Date net cts netcts  netcts  dur (s) cpm Knowndpm  efficiency 1st count
92MIX223027 180 97-18-103-09 o/8/07 7083 30147 730 2100 1084.57 3780.64 28.69% 0.63%
Sources 1 through § activity re-verification
Combined  Combined Percant Within 5% of
Ohseved Cartified  Difference Cartified
Source Serjal# PAID Sequantial # dpm dpm* % vaiue Yes/No
92MIX2203026 182 97-18-103-01 8997.68 B869.83 1.44% Yes
92MIX2203028 183 97-19-103-02 1609578 168012.52 0.52% Yes
G2MIX2202024 184 87-19-103-03 1377412 13600.18 1.28% Yeas
92MIX2203021 185 97-18-103-04 8138.65 8194.88 «0.69% Yes
92MIX2203025 166 97-19-103-05 21406.27 21111.44 1.38% Yas
92MIX2a03022 187 97-19-103-06 1528887  15394.78 -0.82% Yes
92MIXZ2203023 188 87-19-103-07  10893.55  10789.02 1.90% Yes
92MIX2203028 168 97-19-103-08 23852.85 23G39.88 0.93% Yos

* Certificate values dacay correctad to tha caunt data
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AlphaVision v5.3

Analyst. ORTEC
Detector; 23

_Alpha-Spectroscopy Calibration Report |

ORTEC

801 S. llinois Ave.

Oak Ridge, TN 37830
8:55:35AM  6/8/2007

Calibration

Energy Calibration: RS0182
Description:

Analysis Date: 6/8/2007 8:20:44AM
Calibration Type: Energy And Efficiency

Source Info

Certificate ID: A1 RSO#182
Prepared by: IPL

Description:

Certification Date: 5/1/2003 12:00:24PM

Detector: 23, SN:
Acqguisition Start Date: 6/8/2007 7:29:34AM

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

Efficiency Calibration Name: RS0182

Acquisition

Energy Calibration Equation:
Gain = 9.8224 keV / Ch

Offset = 3,029.39 keV
Quadratic = 0.0000 keV / Ch?

Efficiency: 29.20% +/- 0.20% TPU(2 sigma)

16000 4 U234
15000 -
13000 4
12000 4
" i
*§ 10000 4
S 39000 4
7000 -
6000 -
4000 Am-241
3000 -
1000 -
D T i T 1 H 1 T 1 L 1 1 1 1 - T 1] 1 I T 1 1) ) L] ) i I 1 T ] 1 1 1 1 ] [] T 1 ¥ )
1 2 #4 81 & 101 229 251 281 311 341 371 401 431 481 491
channels
Method: Interactive ROI Initial Calibration: Yes
Algorithm: Linear Shelf. 0
Nuclide Activity Summary
. Peak ROI ROl Net Count
Peak Energy Gross Rate
Nuclide Start End Count
Channel MeV Channel Channel ounts (cpm)
U-235 139 4.40 100 152 1,739.00 49.69
U-234 178 478 153 190 76,469.00 2,184.83
Am-241 250 5.49 210 270 12,708.00 363.09




. AR A G s ety ol ihratie 3 ORTEC
LUSEVCCURGR N Alpha-Spectroscopy Calibration Report | NSNS,
Analyst: ORTEC Oak Ridge, TN 37830
Detector: 23 9:01:19AM  6/8/2007

Calibration Analysis Date; 6/8/2007 9:01:07AM

Energy Calibration: RSO183 L . .
Description: Calibration Type: Energy And Efficiency

— Source Info _
Certificate ID: A2 RSO#183 Certification Date: 5/1/2003 12:00:00PM
Prepared by: IPL.

Description:

Acquisition

Detector: 23, SN: Energy Calibration Equation:
Acquisition Start Date: 6/8/2007 8:21.55AM Gain =9.8810 keV/Ch

Live Time: 35.00 min. Offset = 3,018.33 keV
Real Time: 356.05 min. Quadratic = 0.0000 keV / Ch?

Efficiency Calibration Name: RS0183 Efficiency: 28.98% +/- 0.15% TPU(2 sigma)

30000 U234

-~ 28000 1
26000
24000 -
23000 -
20000 -
18000 -
16000 1
14000 -
12000 -
10000 -
5000 -

! 5000 1
| 4000 1
2000

counts

Am-241

A

D i 1 1 i L { T i 1 1 1 - .I [ 1 'l_l"arl L] 1 1 i1 LI 1 1 T I rr i 1 1 T t 1 T

1 1
1 21 41 51 8 1M 131 - 189 1™ 22 251 281 311 341 371 401 431 461 491
channels

Method: Interactive ROI Initial Calibration: Yes
Algorithm: Linear Shelf: 0
Nuclide Activity Summary

Net Count

Peak ROI ROI
Gross
Rate

. Peak Energy Start End
Nuclide Channel MeV Channel Channel Counts (cpm)

U-235 140 4.40 100 152 3,048.00 87.09
U-234 177 4.78 153 1960 144,738.00 4,135.29
Am-241 250 5.49 210 270 14,855.00 424.43

Wsz




AlphaVision v5.3

Analyst: ORTEC
Detector: 23

_Alpha-Spectroscopy Calibration Report |

ORTEC

801 S. lllinois Ave.

Oak Ridge, TN 37830
9:55:46AM  6/8/2007

Calibration

Energy Calibration: RS0184
Description:

Analysis Date: 6/8/2007 9:55:40AM
Calibration Type: Energy And Efficiency

Certificate ID: A3 RSO#184
Prepared by: IPL

Description:

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

Acquisition

Detector: 23, SN:

Acquisition Start Date; 6/8/2007 9:01.44AM

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

Efficiency Calibration Name: RS0184

Energy Calibration Equation:
Gain = 9.8047 keV / Ch

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

Efficiency: 29.14% +/- 0.16% TPU(2 sigma)

15000 4
14000 -
13000 -
12000 4
11000 -
10000
9000 -
8000 -
7000 -
8000 -
5000 -
4000 -
3000 -
2000 -
1000 -

counts

’="“—_

Am-241

U ) U 1 1 1 LI LR 1

1 21 4 &8 8 1M

Method: Interactive ROI
Algorithm; Linear

LI} T I LI} 1 ) ) ! I 1 LI { LIRS 1 I 1 1)

281 311 341 37 401 431 451 491

i T 1

il 251
chanmels

Initial Calibration: Yes
Shelf: 0

Nuclide Activity Summary

Peak

Nuclide Channel

Net Count
Rate

(cpm)

Peak
Energy

MeV

ROI
End
Channel

ROI
Start
Channel

Gross
Counts

U-235
U-234
Am-241

139
177
250

41,66
1,097.03
1,837.86

162
190
270

100
153
210

1,458.00
59,896.00
67,825.00

4.40
478
5.49

by
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AlphaVision v5.3

Analyst: ORTEC

Detector: 23

_Alpha-Spectroscopy Calibration Report -

CRTEC

801 S. lllinois Ave.

Qak Ridge, TN 37830
10:40:41AM  6/8/2007

Energy Calibration: RSO185

Description:

Calibration 3o Sis Date: 6/6/2007 10:40-28AN

Calibration Type: Energy And Efficiency

Source Info

Certificate ID: A4 RSO#185

Prepared by:
Description:

IPL

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

Acquisition

Detector; 23

, SN:

Acquisition Start Date: 6/8/2007 9:56:22AM

Live Time: 35.00 min.
Real Time: 35.02 min.

Efficiency Calibration Name: RS0185

Energy Calibration Equation;
Gain = 9.8810 keV / Ch

Offset = 3,018.33 keV
Quadratic = 0.0000 keV / Ch?
Efficiency: 28.41% +/- 0.20% TPU(2 sigma)

11000 -
10000 4
8000 A
8000
_g 7000 4
=3
8 6000
5000 -
Am-241
_ 4000 -
3000 |
2000
1000 1 U-235
D T T [ t T T T 1 1 1] ] T.:FF; T 1) " 1 1 1 1 T T 1T F T ) 1 I t 1 1 1 L 1 1 1 I
1 21 4 &1 81 1 13 24 2% 261 3N N Kra| 40 431 461 491
channels
Method: Interactive ROl Initial Calibration: Yes
Algorithm: Linear Sheif. 0
Nuclide Activity Summary
Peak ROI ROI Net Count
Peak Energy Gross Rate
Nuclide Start End c t
Channel MeV Channel Channel ounts (cpm)
U-235 140 4.40 100 152 1,483.00 42.37
-234 177 4.78 153 190 59,231.00 1,692,31
Am-241 250 5.49 210 270 21,522.00 614.91
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. ORTEC
AlphaVision v5.3 801 S. llinois Ave.

Analyst: ORTEC Oak Ridge, TN 37830
Detector; 23 11:17:30AM  6/8/2007

.Alpha-Spectroscopy Calibration Report

Calibration
I Analysis Date; 6/8/2007 11;17:32AM
Energy Calibration; RS0186 o . o
Description: Calibration Type: Energy And Efficiency
- Source Info
Certificate ID: A5 RSO#186 Certification Date: 4/1/2003 12:00:00PM
Prepared by: [PL
Description:
Acquisition
Detector: 23, SN: Energy Calibration Equation:
Acqguisition Start Date; 6/8/2007 10:41;,40AM Gain = 98,8047 keV / Ch
Live Time: 35.00 min. Offset = 3,036.00 keV
Real Time: 35.06 min. : Quadratic = 0.0000 keV / Ch?
Efficiency Calibration Name: RS0186 Efficiency: 29.13% +/- 0.13% TPU(2 sigma)
24000
22000 4
20000 + Am-244
18000 -
16000 A
g 14000 -
8 .
12000
1000 A
6000 -
6000 -
4000 1
2000 vzee
] . Jons
DIllllllllllll lIl'r"—rlIllIII_l_llllllllllllllll
12 4 B 81 1M 13 2 251 " 3 341 P 401 431 451 491
channeis
Method: Interactive RO Initial Calibration: Yes
Algorithm: Linear Shelf: 0
- Nuclide Activity Summary
Peak ROI ROI Net Count
Nuclid Peak Energy Start End Gross Rate
uciide Channel MeV Channel Channel Counts (cpm)
U-235 139 4.40 100 152 \ 2,472.00 70.63
U-234 177 478 153 190 117,668.00 3,361.94
Am-241 250 5.49 210 270 96,147.00 2,747.06

(/\N\) 35




AlphaVision v5.3

Analyst: ORTEC
Detector: 23

Energy Calibration: RS0O187
Description;

ORTEC

801 8. lllinois Ave.

QOak Ridge, TN 37830
11:63:54AM  6/8/2007

Analysis Date: 6/8/2007 11:53:46AM
Calibration Type: Energy And Efficiency

Calibration

: Seurce Info
Certificate ID: A6 RSO#187 Certification Date: 4/1/2003 12:00:00PM
Prepared by: IPL
Description:
Acquisition
Detector: 23, SN: Energy Calibration Equation;
Acquisition Start Date; 6/8/2007 11:18:09AM Gain = 9.8047 keV / Ch
Live Time; 35.00 min. Offset = 3,036.00 keV
Real Time: 35.05 min. Quadratic = 0.0000 keV / Ch?
Efficiency Calibration Name: RS0187 Efficiency: 28.66% +/- 0.15% TPW(2 sigma)
16000 U-234
15000 Am-241
13000 -
12000 A
" .
S 10000 -
¢ 8000 -
7000 |
6000 -
4000 -
3000 |
1 U-235
1000 A
Dllllllllllll”lh- t “_-‘Illl[lllllllllllllll(lll
1 20 4 & 81 101 13 221 250 281 311 341 37 401 43 461 49
channels
Method: Interactive ROI Initial Calibration: Yes
Algorithm: Linear Shelf; 0
Nuclide Activity Summary
Peak ROI ROI Net Count
Nuclid Peak Energy Start End Gross Rate
uchce Channel MeV Channel Channel Counts (cpm)
U-235 139 4.40 100 152 1,643.00 46.94
U-234 177 4,78 153 190 78,848.00 2,252.74
Am-241 250 5.49 210 270 73,793.00 2,108.37
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SUUEVC LRI Alpha-Spectroscopy Calibration Report | NS

Analyst: ORTEC _ Qak Ridge, TN 37830
Detector: 23 12:34:50PM  6/8/2007

— Calibration - Ty Ry
Description:
Source Info
Certificate ID: A7 RSO#188 Certification Date: 4/1/2003 12:00:00PM
Prepared by: IPL
Description:
Acquisition
Detector: 23, SN: Energy Calibration Equation:
Acquisition Start Date: 6/8/2007 11:54:29AM ' Gain =9.8224 keV / Ch
Live Time: 35.00 min. Offset = 3,029.39 keV
Real Time: 35.03 min. Quadratic = 0.0000 keV / Ch?
Efficiency Calibration Name: RS0188 Efficiency: 29.21% +/- 0.18% TPU(2 sigma)
15000 A
15000 U-234
14000 {
13000 A
12000 -
11000 4
2 10000 4
g 9000 4 Am-241
8000
7000 - |
6000 - 1
5000 - ‘
4000 - ]
3000 A d
2000 4 ﬁ
1000
0 T T =i 1T
1 21 4 81 8 1M 229 251 281 311 341 37 401 431 481 4™
channels )
Method: Interactive ROI Initial Calibration: Yes
Algorithm: Linear ' Shelf 0
Nuclide Activity Summary
Nuck Peak EF:meear';y Sﬁ?,'t S,?J Gross N
uclide Channel MeV Channel Channel Counts (cpm)
U-235 139 4.40 100 152 1,369.00 39.11
U-234 178 478 163 190 66,752.00 1,907.20
Am-241 250 5.49 210 270 42,962.00 1,227.49




AlphaVision v5.

Analyst: ORTEC
Detector: 23

QN Alpha-Spectroscopy Calibration Report |

ORTEC
801 S. lllinois Ave.

Oak Ridge, TN 37830

1:11:17PM

6/8/2007

Calibration

Energy Calibration: RS0O188

Description:

Analysis Date: 6/8/2007 1:11:08PM

Calibration Type: Energy And Efficiency

Source Info

Certificate 1D: A8 RSO#189

Prepared by: IPL
Description:

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

Detector: 23, SN:

Acquisition Start Date: 6/8/2007 12:35:13PM

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

Efficiency Calibration Name: RSO189

Acquisition

Energy Calibration Equation:
Gain = 9.8047 keV/ Ch

Offset = 3,036.00 keV

Quadratic = 0.0000 keV / Ch?

Efficiency: 29.15% +/- 0.12% TPU(2 sigma)

42000 4
38000 1
36000 1
33000 -
30000 1
27000 1
24000 1
21000 4
18000 1
15000 3
12000 1
9000 |
6000
5000 4

courts

U234

Am-241

U-235

0 F=r—r—T—
1 21 4

Method: Interactive ROI
Algorithm: Linear

61 81 101

Lo
| LU

L L L L e A A

1 281 31 34

i T T7F
22 25

channels

13 1581 19 37N 401

initial Calibration: Yes
Shelf: 0

1 ¥ ¥ T 1 i 1 H ¥ ) 1 1 T T

431 461 491

Nuclide Activity Summary

Nuclide

Peak

Channel

Peak
Energy

MeV

ROI
End
Channel

ROI
Start
Channel

Gross
Counts

Net Count
Rate

(cpm)

U-235
U-234
Am-241

139
177
250

152
190
270

© 4,335.00
204,218.00
32,537.00

100
153
210

4.40
478
5.49

123.86
5,834.80
929.83
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AlphaVision v5.3

Analyst: ORTEC
Detector: 23

Energy Calibration: RSO120
Descripticn:

Certificate ID; AS RSO#120
Prepared by: IPL

Description:

Detector: 23, SN:

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

Acquisition Start Date: 6/8/2007 1:11:41PM

Efficiency Calibration Name: RS0190

_Alpha-Spectroscopy Calibration Report |

Calibration

Source Info

Acquisition

ORTEC

801 S. llinois Ave.

Oak Ridge, TN 37830

8:30:24AM

6/11/2007

Analysis Date: 6/11/2007 8:30:16AM
Calibration Type: Energy And Efficiency

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

Energy Calibration Equation:
Gain = 9.9003 keV / Ch

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

Efficiency: 28.67% +/- 0.30% TPU(2 sigma)

7500
7000 3

6500
6000 3
5500 3
5000 3
4500
4000
3500 3
3000
2500 3
2000 3
1500
1000 3
500 3

counts

Am-2441

U 1 T 1 1 T 1 ¥ 1] 1

1T 2 #1 5 81 10

Method: Interactive ROI
Algorithm: Linear

Peak

Nuclide Channel

Peak
Energy

MeV

vy

L]

251

channels

Nuclide Activity Summary

ROI
Start
Channel

281 n 341 37 401 431

Initial Calibration: Yes
Shelf: 0

L L L L L L L e L L L L L L .

461

481

Net Count
Rate

(cpm)

ROl
End
Channel

Gross
Counts

U-235
U-234
Am-241

140
178
250

4,40
4,78
5.49

100
163
210

20.86
861.34
202.37

152
190
270

730.00
30,147.00
7,083.00
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CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuclide A: U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide B; U-235 P.0O. Ne.: 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 + 0.01 1)E+08 years Source No.: 92MIX2203024
Half Life (Am-241): 432.17 + 0.66 years
Contained Radioactivity:
U-234: 3227 nCi (119.4 Bq) Am-241: 2.866 nCi (106.0 Bg)
1J-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)
B. Nature of active deposit: Electrodeposited and diffusion bonded oxides
C. Active Diameter: 18 mm
D. Backing: Stainless steel
E. Cover: None
Radioimpurities: Not determined
Method of Calibration:

This source was assayed using a windowless internai 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:

0.6%
3.0%
0.0%
3.1%

T TS

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

- IPL participates in a NIST measurement assuranc

€ program to establish and maintain irhplicit traceability

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference

Materials (As in NRC Regulatory Guide 4.1 5),

- 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 2 on 11 Apr 03.

C/Quality Control

Medical Imaging Laboratory
24937 Avenue Tibbitts

Valencia, California 91355

{50 9001 CERTIFIED

LS Rpor—-o3
Ddte Signed

IPL Ref. No.: 987-7

Industrial Gauging Lahoratory
1800 North Keystone Street  Burbank, California 91504 62
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CERTIFICATE OF CALIBRATIO
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.: 92MIX2203021
Half Life (Am-241): 432.17 £ 0.66 years
Contained Radioactivity:
U-234: 2731 nCi (101.0 Bq) Am-241: 0.9325 nCi (34.50 Bq)
U-235; 0.03416 nCi (1.264 Bq) Total Activity: 3.698 nCi (136.8Bq)

Physical description:

Capsuie type:

Nature of active deposit;
Active Diameter:

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

moow>»

Backing: Stainless steel
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 1802,

- 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 biind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.1 5). :

- 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 2r on 18 Mar 03.

-

| T Mg 03

Quality Control Date Signed IPL Ref. No.: o87-2

150 9001 CERTIFIED
Medical Imaging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355

Industrial Gauging Laboratory
1800 North Keystone Street  Burbank, California 91504 63
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Radionuclide A U-234 Customer: PARAGON ANALYTICS, INC.
Radienuclide 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.: 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 Bg)
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: 18 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:
B. Type B (systematic) uncertainty:
C. Uncertainty in aliquot weighing:

0.8%
3.1%
0.0%

D. Total uncertainty at the 99% confidence level:

Notes: _
- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance

H H+ H+

3.2%

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 4.1 5).
- Nuclear data was taken from "Table of Radioactive Isotopes”
- This source has a working life of 2 years,

. edited by Virginia Shirley, 1986.

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

Quality Control

150 9001 CERTIFIED
Medical Imaging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355

(Y Mar—o2

Date Signed

IPL Ref. No.: 987-2

Industrial Gauging Laboratory
1800 North Keystone Street  Burbank, California 91504 64
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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 Ne.: 82MIX2203023
Half Life (Am-241): 432.17 + 0.66 years
Contained Radioactivity:
U-234: 2.895 nCi (107.1 Bq) Am-241: 1.953 nCi (72.26 Bq)
U-235: 0.02502 nCi (0.9257 Bq) Total Activity: 4.873 nCi (180.3 Bg)
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). :

- Nuciear 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 5463 a/min in 21 on 18 Mar 03.

LT —o3

Date Signed IPL Ref. No.: 987-2

Quality Control
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Medical Imaging Laboratory Industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355 _ 1800 North Keystone Street Burbank, California 91504 06
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CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

24937 Avenue Tibbitts

Radionuclide: U-234 Customer: _ PARAGON ANALYTICS, INC.
Radionuclide: U-235 P.0. No.: 73179/R3768

Radio 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, 1200 Bq

U-235: 0.02970 nCi, 1.099 Bq Total 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

C. Active diameter/volume: 19 mm

D. Backing: Stainless steel

E. Cover: None
Radioimpurities; Not determined

Method of Calibration: )
This source was assayed using a windowiess 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: * 09 %
B. Type B (systematic) uncertainty: + 30 %
C. Uncertainty in aliguot weighing: + 00 %
D. Total uncertainty at the 99% confidence level: * 31 %

4 Notes:;

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

- IPL participates in @ 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 1909 o/min in 27 on 22-May-07

@// 24 Moy

~" Quality Control Date IPL Ref. No.:  1143-19
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