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PARAGON ANALYTICS, iN¢.

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

July 19, 2001

Mr. Wade Fillingame
Allied Technology Group
671 Emory Valley Road
Oak Ridge, TN 37830

RE:  Paragon Workorder: 01-07-007
Client Project Name: 10002.049.05
Client Project Number: Lake City Army Ammo Plant

Dear Mr. Fillingame:
Fifteen soil samples were received from Allied Technology Group on July 3, 2001. The
samples were scheduled for Gamma Spectroscopy (pages 1-196) analysis. The results for

this analysis are contained in the enclosed reports.

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

Sincerely,

PAragon Analytics, Inc.
Lance Steere
Senior Project Manager

LRS/mc
Enclosure: Report

An-Emplovee Owned Small*Business
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Paragon Analytics, Incorporated

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0107007
Client Name: Allied Technology Group
Client Project Name: 10002.049.05
Client Project Number: Lake City Army Ammo Plant
Client PO Number: 109NU13469

Client Lab Sample COC Number ! Matrix Date Time

Sample Number ' Coliected Collected
20N-20E-2 1 0107007-1 solL - 827/01
30N-10E-1 0107007-2 SOIL 6/27/01
40N-20E-2 0107007-3 SOIL 6/27/01
20N-10E-1 0107007-4 SOIL 6/27/01
30N-40E-4 0107007-5 SOIL 6/27/01
30N-20E-2 0107007-6 SOIL 6/27/01
0S-10W-3 0107007-7 SOIL 7/1/01
20S-50E-1 0107007-8 SOIL 7/1/01
10S-50E-2 0107007-9 SOIL 7/1/01
10N-OE-4 0107007-10 SOIL 7/1/01
40N-50E-1 0107007-11 SOIL 7/1/01
10S-10W-4 0107007-12 SOIL 7/1/01
103-10E-1 0107007-13 SOIL 7/1/01
30N-50E-2 0107007-14 SOIL 7/1/01
10N-10E-3 0107007-15 SOIL 7/1/01

Page 1 of 1

Paragon Analytics Inc.

LIMS Version: 1.949

Date Printed: Thursday, July 05, 2001
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Radiochemistry Data Package
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Gamma Spectroscopy Results

Method PAI SOP 713R5

Method Blank Results

Client Name: Allied Technology Group

Client Project Name: 10002.049.05

Client Project Number: Lake City Army Ammo Plant

Reported on:

Laboratory Name:
PAI Work Order:

Page: 1o0f 1

Tuesday, July 17, 2001
16:35:44

Paragon Analytics, Inc.
0107007

Field ID: Sample Matrix: Soil Date Collected: 06-Jul-01 Final Aliquot: 85.19
‘ Date Prepared: 06-Jul-01 Date Analyzed: 10-Jul-01 Aliquot Units: g
Lab 1D: GS00995BLK1 Prep SOP: PAI 739R4 Analytical SOP: PAI 713R6 Report Basis: Dry Weight
Prep Batch: GS00995 Spectrum Code: (10485D08B Count Time (min.}: 30

Target Nuclide Result +/- 2sTPU MDC Reporting Lab

' Units Qualifier
U-238/Th-234 | -0.63 +/- 0.83 ! 1.6 pCi/g U
ments:
Qualifiers/Flags: Abbreviations:

U - Result is less than the sample specific MOC or legss than the associated TPU.

SQ - Spectral iquality prevents accurate

TPU - Total Propagated Uncertainty (see PAI SOP 743)

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

Y2 - Chemical Yield outside default limits.

quantitation.

St - Nuclide identification and/or quantitation is
tentative.

MDC - Minimum Detectable Concentration (see PAI SOP 709)

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

8 - Analyte concentration greater than MDC.

Tt - Nuctide identification is tentative.

Data Package ID: GSS0107007-1

Paragon Analytics Inc.



Gamma Spectroscopy Results
Method PAI SOP 713R5

LCS Results

Page: 10f1
Reported on: Tuesday, July 17, 2001
Client Name: Allied Technology Group 16:35:44
Client Project Name: 10002.049.05 Laboratory Name: Paragon Analytics, Inc.
PAl Work Order: 0107007

Client Project Number: Lake City Army Ammo Plant

Field ID: Sample Matrix: Soil Date Collected: 06-Jul-01 Final Aliquot: 100.0
Date Prepared: 06-Jul-01 Date Analyzed: 17-Jul-01 Aliquot Units: g
Lab ID: GS00995LCS1 Prep SOP: PAI 739R4 Analytical SOP: PAl 713R6 Report Basis: Dry Weight
’ Prep Batch: GS00995 Spectrum Code: 010479D01A Count Time (min.): 30
Target LCS MDC Spike | Reporting] LCS Control Lab
Nuclide Results +/- 2s TPU Added Units Recovery Limits Qualifier
Cd-108 4560 +/- 750 24 4540 pCifg 100% 85-115% P
" Co60 | 480 +- 79 1.4 510 pCilg 94% 85-115% P
Cs-137 : 384 +/- 65 1.1 i 375 pCifg 105% 85-115% P
 u-238Th234 930 +- 150 ‘ 6.1 —; 1010 pCilg 93% | 85115% P
! i B , _
Comments:
Data Package ID: GSS0707007-1
Quatifiers/Flags: Abbreviations:
U - Result is less than the sample specific MDC or less than the associated TPU. TPU - Total Propagated Uncentainty (see PAI SOP 743)
LT - is less than Requested MDC. greater than sample specific MDC MDC - Minimum Detectable Concentration {see PAl SOP 708)
Y2 - cal Yield outside default limits.

- Duplicate DER not within control limits.

Paragon Analytics Inc.



Gamma Spectroscopy Results
Method PAI SOP 713R5

Client Name: Allied Technology Group

Client Project Name: 10002.043.05

Duplicate Sample Results (DER)

Client Project Number: Lake City Army Ammo Plant

Laboratory Name:

Reported on:

Page: 10f2

16:35:44

PAI Work Order: 0107007

Tuesday, July 17, 2001

Paragon Analytics, Inc.

[Field ID:| 20N-20E-2 " PrepDate Analysis Date| Prep Batch Final Aliquot Sample Matrix: Soil
(Field 1 D
g Date Collected: 27-Jun-01
| Lab ID:} 0107007-01 1 7/8/2001 1 7/10/2001 Gso0e9s | 89.10 Analytical SOP: PAI 713R6
"DUP ID:| 0107007-1-D1 71612001 | 71012001 GS00995 86.00 Prep SOP: PAI 739R4
""* s bt Aliquot Units: g
Report Basis: Dry Weight
Analyte Sample Duplicate Units DER | Warning Lab
Result +/- 2s TPU Result +/- 2s TPU Limit | Qualifiers

U-238/Th-234 0.4 +/- 12 1.84 +/- 0.93 pCilg 1 <142

. .aments:

Qualifiers/Flags:
W - DER is greater than Warmning Limit of 1.42
H - DER is Higher han Control Limit of 2.13

Data Package ID: GSS0107007-1

SQ - Spectral quality prevents accurale quantitation.
SI - Nuclide identification and/or quantitation is tentative.

T! - Nuclide identification is tentative.

Abbreviations:

TPU - Total Propagated Uncertainty {see PAl SOP 743)

DER - Dupiicate Error Ratio

Paragon Analytics Inc.




Gamma Spectroscopy Results

Method PAl SOP 713R5

Duplicate Sample Results (DER)

Client Name: Allied Technology Group
Client Project Name: 10002.049.05

Client Project Number: Lake City Army Ammo Plant

Laboratory Name:

Reported on:

Page: 20f2

16:35:44

Tuesday, July 17, 2001

Paragon Analytics, Inc.
PAI Work Order: 0107007

[F old ]E:‘J; 10N-OE-4 Prep Date Analysis Datel Prep Batch  Final Aliquot 1 Sample Matrix: Soil

T I . e Date Collected: 01-Jul-01

Lab [D:] 0107007-10 7/6/2001 | 7/10/2001 |  GS00995 I 9620 Analytical SOP: PAl 713R6
' DUP ID:] 0107007-10-D1 I 7/62001 | 7/10/2001 t GS00995 | 91.00 Prep SOP: PAI 739R4
e , { , | Aliguot Units: g

Report Basis: Dry Weight
Analyte Sample Duplicate Units DER | Warning Lab
Result +/- 2s TPU Result +/- 2s TPU Limit | Qualifiers
U-238/Th-234 1.3+~ 13 1.5+/- 1.0 pCi/g 0.17 < 1.42
iments:

Quatifiers/Flags:

W - DER is greater than Waming Limit of 1.42

H - DERis Higher han Control Limit of 2.13

Data Package ID: GSS07107007-1

SQ - Spectrai quality prevents accurate quantitation
St - Nuclide identification and/or quantitation is tentative

Tt - Nuclide identificaticn is tentative

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratio

Paragon Analytics inc.

32008




PARAGON ANALYTICS, INC.
Radiochemistry Data Package
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Gamma Spectroscopy Results
Method PAI SOP 713R5

Sample Results

Client Name: Allied Technology Group
Client Project Name: 10002.049.05
Client Project Number: Lake City Army Ammo Plant

Page: 10of 15

Reported on: Tuesday, July 17, 2001
16:35:44

Paragon Analytics, Inc.
0107007

Laboratory Name:
PAl Work Order:

Sample Matrix: Soil
Date Prepared: 06-Jul-01
Prep SOP: PA! 739R4

Field {D:20N-20E-2

Lab 10:0107007-1

Date Collected: 27-Jun-01
Date Analyzed: 10-Jul-01
Analytical SOP: PA| 713R6

Final Aliquot: 83.10
Aliquot Units: g

Report Basis: Dry Weight

Prep Batch: GS00995 Spectrum Code: 010454D018 Count Time (min.): 30
Target Nuclide Result +/- 2 s TPU MDC Reporting Lab Qualifier
Units
U-238/Th-234 0.4 +/- 1.2 2.0 pCilg u

Cor nts:

Qualifiers/Flags:

U - Result is less than the sample specific MDC or less than the associated TRPU.
Y2 - Chemical Yield outside default limits

- Dupiicate DER not within control limits.

LT - Result is less than Requested MDG. greater than sampie specific MDC.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification and/or quantitation is tentative.

Tt - Nuclide identification is tentative.

Data Package ID: GSS0107007-1

Abbreviations:
TPU - Total Propagated Uncentainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 708}

Paragon Analytics Inc.



Gamma Spectroscopy Results
Method PAI SOP 713R5

Sample Results

Page: 2 of 15
Reported on: Tuesday, July 17, 2001
Client Name: Allied Technology Group 16:35:44
Client Project Name: 10002.049.05 Laboratory Name: Paragon Analytics, Inc.
Client Project Number: Lake City Ammy Ammo Plant PAl Work Order: 0107007
Field ID: 30N-10E-1 Sample Matrix: Soil Date Collected: 27-Jun-01 Final Aliquot: 94.40
Date Prepared: 06-Jul-O1 Date Analyzed: 10-Jul-01 Aliquot Units: g
Lab 1D:0107007-2 Prep SOP: PAI 739R4 Analytical SOP: PA! 713R6 Report Basis: Dry Weight
Prep Batch: GS00995 Spectrum Code: 010480D08B Count Time (min.}): 30
Target Nuclide Result +/- 2 s TPU MDC Reporting Lab Qualifier
Units
U-238/Th-234 27 +- 14 2.0 pCilg Tl

Cor nts:

Qualifiecs/Flags: Abbreviations:
U - Resultis less than the sample specific MDC or less than the associated TPU.

TPU - Total Propagated Uncertainty (see PAI SOP 743)

Y2 - Chemical Yield outside default limits.

* - Duplicate DER not within controf mits.

LT - Result is less than Requested MDC, greater than sample specific MDC
SQ - Spectral quality prevents accurate quantitation.

S| - Nuclide identification and/or quantitation 1s tentative

T! - Nuclide identification is tentative

Data Package ID: GSS0107007-1

MODC - Minimum Detectable Concentration {see PAI SOP 709)

Paragon Analytics Inc.
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Gamma Spectroscopy Results
Method PAI SOP 713R5

Sample Results

Page: 30f15
Reported on: Tuesday, July 17, 2001
Client Name: Allied Technology Group 16:35:44
Client Project Name: 10002.048.05 Laboratory Name: Paragon Analytics, Inc.
Client Project Number: Lake City Army Ammo Plant PAl Work Order: 0107007
Field 1D 40N-20E-2 Sample Matrix: Saoil Date Collected: 27-Jun-01 Final Aliquot: 78.00
Date Prepared: 06-Jul-01 Date Analyzed: 10-Jul-01 Aliquot Units: g
Lab ID:0107007-3 Prep SOP: PAI 739R4 Analytical SOP: PA! 713R6 Report Basis: Dry Weight
Prep Batch: GS00995 Spectrum Code: 0104550018 Count Time (min.): 30
Target Nuclide Result +/- 2 s TPU MDC Reporting Lab Qualifier
_ Units
U-238/Th-234 0.8 +- 14 2.4 pCifg U

Cor =ants:

Qualitters/Flags: Abbreviations:
U - Result is less than the sampie specific MOC or less than the associated TPU.

TPU - Total Propagated Uncertainty (see PAI SOP 743)

Y2 - Chemical Yield outside default limits

MDC - Minimum Detectable Concentration (see PAI SOP 708)

* - Duplicate DER not within control limits.
LT - Result is less than Requested MDC, greater than sample specific MDC
SQ - Spectral quality prevents accurate guanttation

Si - Nuclide identification and/or quantitation is tentative.

T1 - Nuchde identification is tentative.

Data Package ID: GSS0107007-1

Paragon Analytics Inc.

o
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Gamma Spectroscopy Results
Method PAI SOP 713R5

Sample Results

Client Name: Allied Technology Group
Client Project Name: 10002.048.05
Client Project Number: Lake City Army Ammo Plant

40f 15

Tuesday, July 17, 2001
16:35:44

Paragon Analytics, Inc.
0107007

Page:
Reported on:

Laboratory Name:
PAl Work Order:

Sample Matrix: Soil
Date Prepared: 06-Jul-01
Prep SOP: PAI 739R4

Field ID:20N-10E-1

Lab iD:0107007-4

Date Collected: 27-Jun-01
Date Analyzed: 10-Jul-01
Analytical SOP: PAlI 713R6

Final Aliquot: 82.70
Aliquot Units: g
Report Basis: Dry Weight

Prep Batch: GS00895 Spectrum Code: 010448D07B Count Time {(min.): 30
Target Nuclide Result +/- 2 s TPU MDC Reporting Lab Qualifier
Units
U-238/Th-234 1.8 +- 1.1 2.2 pCilg u

Cor~" aints:

Qualitiers/Flags:

U - Resuit is less than the sample specific MDT or less than the associated TPLU.
Y2 - Chemical Yield outside default limits.

* - Duplicate DER not within control limits.

LT - Result is less than Requested MDC, greater than sampie specific MDC

SQ - Spectral quality prevents accurate quantitation

$! - Nuclide identification and/or quantitation is tentative.

TI - Nuchide identificalion is tentative.

Data Package ID: GSS0107007-1

Abbreviations:
TPYU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

Paragon Analytics inc.



Gamma Spectroscopy Results
Method PAI SOP 713R5

Sample Results

Client Name: Allied Technology Group
Client Project Name: 10002.049.05
Client Project Number: Lake City Army Ammo Plant

Page: Sof 15

Reported on: Tuesday, July 17, 2001
16:35:44

Paragon Analytics, Inc.
PAl Work Order: 0107007

Laboratory Name:

Sample Matrix: Soil
Date Prepared: 06-Jul-01
Prep SOP: PA] 739R4

Field 1D:30N-40E-4

Lab 1D:0107007-5

Date Collected: 27-Jun-01
Date Analtyzed: 10-Jul-01
Analytical SOP: PAl 713R6

Final Aliquot: 94.70
Aliquot Units: g

Report Basis: Dry Weight

Prep Batch: GS00995 Spectrum Code: 010481D08B Count Time {min.): 30
Target Nuclide Result +/- 2s TPU MDC Reporting Lab Qualifier
Units
U-238/Th-234 16 +- 1.2 1.8 pCifg U

Co’ 2nts:

Qualitiers/Flags:

U - Resultis fess than the sample specific MDC or less than the associated TPU.
Y2 - Chemical Yield outside default timits.

* - Duplicate DER not within control fimits

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

3Q - Spectral quality prevents accurate quantitation

SI - Nuclide dentification and/or quantitation 1s tentative

T! - Nuclide dentification is tentative.

Data Package ID: GSS0107007-1

Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)

MODC - Minimum Detectable Concentration {see PAI SOP 709)

Paragon Analytics Inc.



Gamma Spectroscopy Resulits
Method PAI SOP 713R5

Sample Results

Page: 60of 15
Reported on: Tuesday, July 17, 2001
Client Name: Allied Technology Group 16:35:44
Client Project Name: 10002.049.05 Laboratory Name: Paragon Analytics, Inc.
Client Project Number: Lake City Amy Ammo Plant PAl Work Order: 0107007
Field ID: 30N-20E-2 Sample Matrix: Soil Date Collected: 27-Jun-01 Final Aliquot: 93.80
Date Prepared: 06-Jul-01 Date Analyzed: 10-Jul-01 Aliquot Units: g
Lab {D:0107007-6 Prep SOP: PAI 739R4 Analytical SOP: PAl 713R6 Report Basis: Dry Weight
Prep Batch: GS00995 Spectrum Code: 010456D01B Count Time (min.): 30
Target Nuclide Result +/- 2 s TPU MDC Reporting Lab Qualifier
Units
U-238/Th-234 0.4 +- 12 2.0 pCilg U

Cor nts:

Qualifiers/Fiags: Abbreviations:
U - Resultis less than the sample specific MDC or less than the asscciated TPU

TPU - Tota! Propagated Uncertainty (see PAI SOP 743)

Y2 - Chemical Yield outside defauit fimits.

MOC - Minimum Detectable Concentration {see PAI SOP 709)

* - Duplicate DER not within control limis
LT - Result is less than Requested MDC, greater than sample specific MDC
SQ - Spectral quality prevents accurate quantitation.

SI - Nuchide identification and/or quantitation is tentative

T! - Nuclide identification 1s tentative.

Data Package ID: GSS0107007-1

Paragon Analytics Inc.
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Gamma Spectroscopy Results
Method PAI SOP 713R5

Sample Results

Client Name: Allied Technology Group
Client Project Name: 10002.048.05
Client Project Number: Lake City Army Ammo Plant

La

Page

Reported on:

boratory Name:
PAl Work Order:

1 70f15

Tuesday, July 17, 2001
16:35:44

Paragon Analytics, Inc.
0107007

Field ID:0S-10W-3 Sample Matrix: Soil Date Collected: 01-Jul-01 Final Aliquot: 93.10
Date Prepared: 06-Jul-01 Date Analyzed: 10-Jul-01 Aliquot Units: g
Lab ID:0107007-7 Prep SOP: PAIl 739R4 Analytical SOP: PAl 713R6 Report Basis: Dry Weight
Prep Batch: GS00995 Spectrum Code: 0104490078 Count Time (min.): 30
Target Nuclide Result +/- 2 s TPU MDC Reporting Lab Qualifier
Units
U-238/Th-234 1.42 +- 0.98 1.9 pCi/g U

Cor nts:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TPU.
Y2 - Chemical Yield outside defauit limits.

* - Duplicate OER not within control limits.

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

SQ - Spectral quality prevents accurate quantitation

S| - Nuclide identification and/or quantitation is tentative.

Ti - Nuchde identification is tentative

Data Package ID: GSS07107007-1

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

Paragon Analytics Inc.
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Gamma Spectroscopy Results

Method PAI SOP 713R5

Sample Results

Client Name: Allied Technology Group
Client Project Name: 10002.049.05
Client Project Number; Lake City Army Ammo Plant

Laboratory Name:
PAl Work Order:

Page: 8of 15

Reported on: Tuesday, July 17, 2001

16:35:44
Paragon Analytics, Inc.
0107007

Sample Matrix: Soil

Date Prepared: 06-Jul-01

Lab ID:0107007-8 Prep SOP: PAI 739R4
Prep Batch: GS00995

Field 1D:20S-50E-1

Date Collected: 01-Jul-01
Date Analyzed: 10-Jul-01
Analytical SOP: PA| 713R6

Spectrum Code: 0104820088

Final Aliquot: 78.50
Aliquot Units: g

Report Basis: Dry Weight
Count Time (min.): 30

Target Nuclide Result +/- 2 s TPU MDC Reporting Lab Qualifier
Units
U-238/Th-234 1.1 +- 1.0 1.7 pCilg U

Cor onts:

Qualimcrs/Flags:

U - Result is less than the sample specific MDC or less than the asscciated TPU.
Y2 - Chemical Yield outside default limits

* - Duplicate DER not within control limits

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

SQ - Spectral quality prevents accurate guantitation

SI - Nuclide identification and/or quantitation is tentative

Tt - Nuclide identification is tentative

Data Package ID: GSS0107007-1

Abbreviations:

TPU - Total Propagated Uncertainty {see PAl SOP 743)

MDC - Minimum Detectable Concentration (see PAL SOP 709)

Paragon Analytics Inc.
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Gamma Spectroscopy Results
Method PAI SOP 713R5

Sample Results

Page: 9of 15
Reported on: Tuesday, July 17, 2001
Client Name: Allied Technology Group 16:35:44
Client Project Name: 10002.048.05 Laboratory Name: Paragon Analytics, Inc.
Client Project Number: Lake City Army Ammo Plant PAl Work Order: 0107007
Field ID: 10S-50E-2 Sample Matrix: Soil Date Coliected: 01-Jul-01 Final Aliquot: 77.50
Date Prepared: 06-Jul-01 Date Analyzed: 10-Jul-01 Aliguot Units: g
Lab 1D3:0107007-9 Prep SOP: PAI 739R4 Analytical SOP: PAl 713R6 Report Basis: Dry Weight
Prep Batch: GS00995 Spectrum Code: 010457D018B Count Time {min.): 30
Target Nuclide Result +/- 2 s TPU MDC Reporting Lab Qualifier
_ Units
U-238/Th-234 0.3 +/- 15 2.5 pCifg U

Cor ~>nts:

Quatitiers/Flags: Abbreviations:

U - Result is less than the sampie specific MOC or less than the associated TPU

TPU - Total Propagated Uncertainty (see PAI SOP 743}

Y2 - Chemical Yield outside defautt limits

MDC - Minimum Detectable Concentration {see PAl SOP 709)

- Dupilicate DER not within control limits
LT - Result is less than Requested MDC, greater than sample specific MOC
SQ - Spectral quality prevents accurate quantitation

Sl - Nuclide identification and/or guantitation is tentative.

Tl - Nuchide identification (s tentative

Data Package ID: GSS0107007-1

Paragon Analytics Inc.
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Gamma Spectroscopy Results
Method PAI SOP 713R5

Sample Results

Client Name: Allied Technology Group
Client Project Name: 10002.049.05
Client Project Number: Lake City Army Ammo Plant

Laboratory Name:
PAI Work Order:

Page:
Reported on:

10 0f 15

Tuesday, July 17, 2001
16:35:44

Paragon Analytics, Inc.
0107007

Field ID: 10N-OE-4

Lab ID:0107007-10

Sample Matrix: Soil
Date Prepared: 06-Jul-01
Prep SOP: PAl 739R4
Prep Batch: GS00995

Date Collected:

Date Analyzed:
Analytical SOP:
Spectrum Code:

01-Jul-01
10-Jul-01
PAl 713R6
0104500078

Final Aliquot: 96.20

Aliquot Units: g

Report Basis: Dry Weight
Count Time (min.): 30

Target Nuclide Result +/- 2 s TPU MDC Reporting Lab Qualifier
Units
U-238/Th-234 13 +- 1.3 2.0 pCi/g U

Cor ‘nts.

Qualifiers/Flags:

U - Result is less than the sample specific MOC or less than the associated TPU

Y2 - Chemical Yield outside default limits.

* . Duplicate DER not within control limits

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

SQ - Spectral quality prevents accurate quantitaticn

S| - Nuclide identification and/or quantitation 1s tentative.

TI - Nuclide identification is tentative

Data Package ID: GSS0107007-1

Abbreviations:

TPU - Tota! Propagated Uncertainty (see PAI SOP 743)

MOC - Minimum Detectable Concentration (see PAl SCP 709)

Paragon Analytics Inc.
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Gamma Spectroscopy Results
Method PAI SOP 713R5

Sample Results

Client Name: Allied Technology Group
Client Project Name: 10002.049.05
Client Project Number: Lake City Army Ammo Plant

Laboratory Name:
PAl Work Order:

Page: 11 of 15

Reported on: Tuesday, July 17, 2001
16:35:44

Paragon Analytics, Inc.
0107007

Sample Matrix: Soil

Date Prepared: 06-Jul-01

Lab ID:0107007-11 Prep SOP: PAI 738R4
Prep Batch: GS00995

Field 1D:40N-50E-1

Date Collected:

Date Analyzed:

01-Jut-01
10-Jul-01

Analytical SOP: PAI 713R6
: 010458D018 Count Time (min.}: 30

Spectrum Code

Final Aliquot: 69.20
Aliquot Units: g

Report Basis: Dry Weight

Target Nuclide Result +/- 2 s TPU MDC Reporting Lab Qualifier
Units
U-238/Th-234 0.1 +- 1.3 2.2 pCilg U
Cor nts:
Qualifiers/Flags: Abbreviations:

U - Result is less than the sampte specific MOC or less than the associated TPU
Y2 - Chemical Yield outside default limits

* - Duplicate DER not within control limits

LT - Result is less than Requested MDC, greater than samgle spectfic MDC

SQ - Spectral quality prevents accurate guantitation

S( - Nuclide identification and/or quantitation is tentative

TI - Nuclide identrfication 1s tentative

Data Package ID: GSS0107007-1

TPU - Totai Propagated Uncertainty (see PAL SOP 743)

MDC - Minimum Detectabie Concentration (see PAI SOP 709)

Paragon Analytics Inc.
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Gamma Spectroscopy Results

Method PAI SOP 713R5

Sample Results

Client Name: Allied Technology Group
Client Project Name: 10002.049.05
Client Project Number: Lake City Armmy Ammo Plant

Laboratory Name:
PAl Work Order:

Page: 120f 15

Reported on: Tuesday, July 17, 2001

16:35:44
Paragon Analytics, Inc.
0107007

Sample Matrix: Soil
Date Prepared: 06-Jul-01
Prep SOP: PAI 739R4
Prep Batch: GS00995

Field ID: 10S-10W-4

Lab 1D:0107007-12

Date Collected: 01-Jul-01
Date Analyzed: 10-Jul-01
Analytical SOP: PAl 713R6

Spectrum Code: 010451D078

Final Aliquot: 69.70
Aliquot Units: g

Report Basis: Dry Weight
Count Time (min.}: 30

Target Nuclide Result +/- 2 s TPU MDC Reporting Lab Qualifier
Units
U-238/Th-234 1.5 +/- 1.1 22 pCilg U
Cor nts:
Quatifiers/Flags: Abbreviations:

U - Result is less than the sample specific MOC or less than the asscciated TPU
Y2 - Chemical Yield outside default limits

* - Duplicate DER not within control limits.

LT - Result is less than Requested MOC, grealer than sampie specific MDC

SQ - Spectral quality prevents accurate quantitation

S| - Nuclide identification and/or quantitation is ientative

T1 - Nuchide identification is tentative.

Data Package ID: GSS0107007-1

TPU - Total Propagated Uncertainty (see PAl SOP 743)

MDC - Minimum Detectable Concentration {see PAI SOP 709)

Paragon Analytics Inc.



Gamma Spectroscopy Results
Method PAI SOP 713R5

Sample Results

Client Name: Allied Technclogy Group
10002.049.05
Client Project Number: Lake City Army Ammo Plant

Client Project Name:

13 0f 15

Tuesday, July 17, 2001
16:35:44

Paragon Analytics, Inc.
0107007

Page:
Reported on:

Laboratory Name:
PAl Work Order:

Sample Matrix: Soll

06-Jul-01
Prep SOP: PAI 739R4

Prep Batch: GS003895

Field ID:10S-10E-1
Date Prepared:

Lab iD:0107007-13

Date Collected: 01-Jul-01
Date Analyzed: 10-Jul-01
Analytical SOP: PA!I 713R6
Spectrum Code: 010484D08B

Final Aliquot: 87.00

Aliquot Units: g

Report Basis: Dry Weight
Count Time {min.): 30

Target Nuclide Result +/- 2 s TPU MDC Reporting Lab Qualifier
Units
U-238/Th-234 0.7 +- 1.1 1.9 pCilg U

Cor nts:

Qualifiers/Flags:

U - Resultis fess than the sample specific MDC or less than the associated TPU
Y2 - Chemical Yield outside default limits.

* - Duplicate DER not within controi limits.

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

SQ - Spectral quality prevents accurate quantitation.

Sl - Nuclide identification and/or quantitation is tentative

T1 - Nuclide identification is tentative.

Data Package ID: GSS0107007-1

Abbreviations:
TPU - Total Propagated Uncertainty (see PAl SOP 743)

MODC - Minimum Detectable Concentration (see PAlI SOP 708)

Paragon Analytics inc.
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Gamma Spectroscopy Results
Method PAI SOP 713R5

Sample Results

Client Name: Allied Technology Group
Client Project Name: 10002.049.05
Client Project Number: Lake City Army Ammo Plant

14 of 15

Tuesday, July 17, 2001
16:35:44

Paragon Analytics, Inc.
0107007

Page:
Reported on:

Laboratory Name:
PAI Work Order:

Field ID: 30N-50E-2 Sample Matrix: Soil Date Collected: 01-Jul-01 Final Aliquot: 76.50
Date Prepared: 06-Jui-01 Date Analyzed: 10-Jul-01 Aliquot Units: g
Lab ID:0107007-14 Prep SOP: PAl 739R4 Analytical SOP: PAl 713R6 Report Basis: Dry Weight
Prep Batch: GS00995 Spectrum Code: 0104580018 Count Time (min.}: 30
Target Nuclide Result +/- 2 s TPU MDC Reporting Lab Qualifier
Units
U-238/Th-234 01 +- 15 2.5 pCilg U

Cor ~nts:

Qualitiers/Flags:

U - Resultis less than the sample specific MDC or less than the asscciated TPU
Y2 - Chemical Yield outside default limits.

* - Duplicate DER not within controt limits.

LT - Result is less than Requested MDC, greater than sampie specific MDC

SQ - Spectral quality prevents accurate quantitation.

S| - Nuclide identification andfor quantitation is tentative.

T1 - Nuchde identification 1s tentative

Data Package ID: GSS0107007-1

Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)

MOC - Minimum Detectable Concentration (see PAlI SOP 708)

Paragon Analytics Inc.



Gamma Spectroscopy Results
Method PAI SOP 713R5

Sample Results

Client Name: Allied Technolegy Group
Client Project Name: 10002.049.05
Client Project Number: Lake City Army Ammo Plant

Page:
Reported on:

Laboratory Name:
PAI Work Order:

150f 15

Tuesday, July 17, 2001
16:35:44

Paragon Analytics, Inc.
0107007

Sample Matrix: Soil
Date Prepared: 06-Jul-01
Prep SOP: PAl 739R4
Prep Batch: GS00995

Field ID: 1ON-10E-3

Lab ID:0107007-15

Date Collected: 01-Jul-01
Date Analyzed: 10-Jul-01
Analytical SOP: PAl 713R6
Spectrum Code: 010452D078B

Final Aliquot: 90.80

Aliquot Units: g

Report Basis: Dry Weight
Count Time (min.}: 30

Target Nuclide Result +/- 2 s TPU MDC Reporting Lab Qualifier
Units
U-238/Th-234 1.40 +/- 0.94 2.0 pCilg U
Cor ents:

Qualu..is/Flags:

U - Resultis less than the sample specific MOC or less than the associated TPU
Y2 - Chemical Yield outside default limits.

* - Duplicate DER not withun control fimits

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

SQ - Spectral quality prevents accurate guantiiation

SI - Nuclide identification and/or qguantitation s tentative

Ti - Nuchide identificaton is tentative

Data Package ID: GSS0107007-1

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAlI SOP 709)

Paragon Analytics Inc.

<o

(%)

—~
[y

| )



PARAGON ANALYTICS, (¢

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

July 19,2001

Mr. Wade Fillingame
Allied Technology Group
671 Emory Valley Road
Oak Ridge, TN 37830

RI:: Paragon Workorder:  01-07-039
Client Project Name: 10002.049.05
Client Project Number: Lake City Army Ammo Plant

Dear Mr. Fillingame:

Four soil samples were received from Allied Technology Group on July 9. 2001, The

samples were scheduled for Gamma Spectroscopy (pages 1-153) analysis. The results for
this analysis are contained in the enclosed reports.

Thank you for your confidence i Paragon Analytics. Inc. Should you have any

questions. please call.

Sincerely,

Parfeon Analvtics. Inc.
[.ance Steere
Senior Project Manager

LRS/me
-nclosure: Report

A Lmplovee Orened SmiallBusiness



PARAGON ANALYTICS, INC.
- Radiochemistry Data Package

Section 1

SAMPLE RESULTS
SUMMARY
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Paragon Analytics, Incorporated

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0107039
Client Name: Allied Technology Group
Client Project Name: 10002.048.05
Client Project Number: Lake City Army Ammo Plant
Client PO Number: 109NU13469

Client Lab Sample COC Number l Matrix | Date ¢ Time

Sample Number | i - Collected | Collected
OS-30E 1 0107039-1 © solL 7601 15:00
0S-30E 2 0107039-2 SOIL 7/6/01 15:00
0S-30E 3 0107039-3 SOIL 7/6/01 15:00
0S-30E 4 0107039-4 SOIL 716/01 15:00

Page 1 of 1 Paragon Analytics Inc. Date Printed: Monday, July 09, 2001
LIMS Version: 1 849



PARAGON ANALYTICS, INC.

Radiochemistry Data Package

Section 2

QC RESULTS
SUMMARY
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Gamma Spectroscopy Results
Method PAI SOP 713R5
Method Blank Results

Page: 1of 1
Reported on: Wednesday, July 18, 2001
Client Name: Allied Technology Group 09:31:59
Client Project Name: 10002.049.05 Laboratory Name: Paragon Analytics, Inc.
Client Project Number: Lake City Army Ammo Plant PAl Work Order: 0107039
Field ID: Sample Matrix: Soil Date Collected: 17-Jul-01 Final Aliquot: 399.9
Date Prepared: 17-Jul-01 Date Analyzed: 17-Jul-01 Aliquot Units: g
Lab ID: GS01012BLK1 Prep SOP: PA! 739R4 Analytical SOP: PAl 713R6 Report Basis: Dry Weight
Prep Batch: GS01012 Spectrum Code: 010469D09A Count Time (min.): 30
Target Nuclide Result +/- 2s TPU mMDC Reporting Lab
Units Qualifier
U-238/Th-234 -0.17 +/- 0.59 1.1 pCi/g E U
ments:
Qualifiers/Flags: Abbreviations:
U - Resutt is less than the sample specific MDC or less than the associated TPU SQ - Spectral iquality prevents accurate TPU - Total Propagated Uncertainty (see PAl SOP 743}
LT - Result is less than Requested MDC, greater than sampie specific MODC. Guantiation MDC - Minimum Detectable Concentration (see PAl SOP 708)
¥2 - Chemical Yield outside default limits. ‘i'n’l:",“z"de identification aadior quaniftation is
Ve,

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

B - Analyte concentration greater than MDC T1 - Nuchde identification is tentative

Data Package ID: GSS0107039-1

Paragon Analytics Inc.
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Client Project Name:

Client Project Number:

Client Name:

Gamma Spectroscopy Results
Method PAI SOP 713R5

Allied Technology Group
10002.049.05
Lake City Army Ammo Plant

LCS Results

Reported on:

Laboratory Name:
PAl Work Order:

Page: 1of 1

Wednesday, July 18, 2001
09:31:59

Paragon Analytics, Inc.
0107039

Date Collected: 17-Jul-01

Final Aliquot: 500.0

Field ID: Sample Matrix: Soil
Date Prepared: 17-Jul-01 Date Analyzed: 17-Jul-01 Aliquot Units: g
Lab ID: GS01012LCS1 Prep SOP: PAI 739R4 Analyticat SOP: PAI 713R6 Report Basis: Dry Weight
Prep Batch: GS01012 Spectrum Code: 010486D01A Count Time (min.}: 30
Target LCS MDC Spike Reporting LCS Control Lab
Nuclide Results +/- 2s TPU Added Units Recovery Limits Qualifier
Am-241 ] 201 4- 33 26 198 pCilg 101% 85-115% P
Cd-109 1400 +- 230 11 1270 pCifg 110% 85-115% P
 Co57 19.9 +- 3.3 0.27 19.4 pCilg 102% 85-115% | P
Co-60 | 110 +- 18 0.42 111 pCilg 99% 85-115% P
Cs-137 | 92 +- 15 0.38 83.2 pCilg 110% 85-115% | P
Comments:
Data Package ID: GSS0107039-1
Qualifiers/Flags: Abbreviations
U - Result s less than the sample specific MOC or less than the associated TPU TPU - Total Propagated Uncertainty (see PAl SOP 743)
Lr-- *1s less than Requested MDC, greater than sampie specific MDC MDC - Mimmum Detectable Concentration (see PAI SOF 709)
Y2 cal Yield outside default imits.
* - Duplicate DER not within control limits
Paragon Analytics Inc.
2N e
SR




Gamma Spectroscopy Results
Method PAI SOP 713R5

Duplicate Sample Results (DER)

Client Name: Allied Technology Group

Client Project Name:

10002.049.05

Laboratory Name:

Page

Reported on:

: 1of1

09:31:59

Wednesday, July 18, 2001

Paragon Analytics, Inc.

Client Project Number: Lake City Army Ammo Plant PAI Work Order: 0107039
[Field ID:] OS-30E 1 ;’wﬁ?éi;ﬁéiéw ‘Analysis Date| Prep Batch  Final Aliquot | Sample Matrix: Soil
T i ! Date Collected: 06-Jul-01
‘L—a“t;")ﬁi 0107039-01 Lo7/17/2001 L 7/17/2001 } GS01012 1 406.5 | Analytical SOP: PAI 713R6
UP ID: 0107039-1-D1 71772001 | 711712001 GS01012 406.5 1 Prep SOP: PAI 739R4
T S VO AU SO Aliquot Units: g
Report Basis: Dry Weight
Analyte Sample Duplicate Units DER | Warning Lab
Result +/- 2s TPU Result +/- 2s TPU Limit Qualifiers
U-238/Th-234 151+ 0.86 T4+ 1.4 pCiig 0.05 <1.42
L ments:

Qualifiers/Flags:

W - DER is greater than Warning Limut of 1.42

SQ - Spectral quality prevents accurate guantitation

H - DERis Higher han Control Limit of 2 13

Sl - Nuclde igentificat:cn andior quantitation is tentative.

T! - Nuclide identification is tentative.

Data Package iD: GSS0107039-1

Abbrewviations:

TPU - Total Propagated Uncertainty (see PAl SOP 743)

DER -

Duplicate Error Ratio

Paragon Analytics inc.
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PARAGON ANALYTICS, INC.
Radiochemistry Data Package

Section 3

INDIVIDUAL
SAMPLE RESULTS
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Gamma Spectroscopy Results
Method PAI SOP 713R5

Sample Results

Client Name: Allied Technology Group
Client Project Name: 10002.049.05
Client Project Number: Lake City Amny Ammo Plant

Page:
Reported on:

Laboratory Name:
PAl Work Order:

10f4

Wednesday, July 18, 2001
09:31:59

Paragon Analytics, Inc.
0107039

Sample Matrix: Soil
Date Prepared: 17-Jul-01
Prep SOP: PAI 739R4

Field ID: OS-30E 1

Lab 1D:0107039-1

Date Collected: 06-Jui-01
Date Analyzed: 17-Jul-01
Analytical SOP: PAI 713R6

Final Aliquot: 4065
Aliquot Units: g

Report Basis: Dry Weight

Prep Batch: GS01012 Spectrum Code: 010485D01A Count Time (min.): 30
Target Nuclide Result +/- 2 s TPU MDC Reporting Lab Qualifier
Units
U-238/Th-234 1.51 +/- 0.86 13 pCilg Tl

Cor ~=nts:

Qualmces/Flags:

U - Resultis less than the sample specific MOC or less than the associated TPU
Y2 - Chemucal Yield outside default limits

* - Duphcate DER not within control imits

LT - Resuft 1s less than Requested MDC. greater than sample specific MDC

SQ - Spectral quality prevents accurate quanttation.

Si - Nuchde identification and/or quantitation is tentative

TI - Nuchde identification 1s tentative.

Data Package ID: GSS0107039-1

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MOC - Minimum Detectable Concentration (see PAl SOP 708}

Paragon Analytics Inc.



Gamma Spectroscopy Results
Method PAI SOP 713R5

Sample Results

Client Name: Allied Technology Group

Client Project Name: 10002.049.05
Client Project Number: Lake City Army Ammo Plant

Page: 2 0of 4

Reported on: Wednesday, July 18, 2001
09:31:59

Laboratory Name: Paragon Analytics, Inc.
PAl Work Order: 0107039

Sample Matrix: Sail
Date Prepared: 17-Jul-01
Prep SOP: PAI 739R4
Prep Batch: GS01012

Field ID: OS-30E 2

Lab ID:0107039-2

Date Collected: 06-Jul-01
Date Analyzed: 17-Jui-01
Analytical SOP: PAl 713R6
Spectrum Code: 010366D02A

Final Aliquot: 375.0

Aliquot Units: g

Report Basis: Dry Weight
Count Time {min.}): 30

Target Nuclide Result +/- 2 s TPU MDC Reporting Lab Qualifier
Units
U-238/Th-234 ' 7.0 +- 21 2.6 pCilg

Cor =nts:

Qualn...s/Flags:

U - Resultis less than the sample specific MDC or less than the associated TPU
Y2 - Chemical Yield outside default fimits.

* - Duplicate DER not within control limits

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

SQ - Spectral quality prevents accurate quantitation

Sl - Nuclhde identification and/or quaantitation is tentative

T1 - Nuchde identification is tentative

Data Package ID: GSS0107039-1

Abbreviations
TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration {see PAI SOP 703)

Paragon Analytics Inc.



Gamma Spectroscopy Results
Method PAI SOP 713R5

Sample Results

Page: 3of 4
Reported on: Wednesday, July 18, 2001
Client Name: Allied Technology Group 09:31:59
Client Project Name: 10002.049.05 Laboratory Name: Paragon Analytics, Inc.
Client Project Number: Lake City Army Ammo Plant PAl Work Order: 0107039
Field ID: OS-30E 3 Sample Matrix: Soil Date Collected: 06-Jul-01 Final Aliquot: 376.3
Date Prepared: 17-Jul-01 Date Analyzed: 17-Jul-01 Aliquot Units: g
Lab 1D:0107033-3 Prep SOP: PAIl 739R4 Analytical SOP: PAI 713R6 Report Basis: Dry Weight
Prep Batch: GS01012 Spectrum Code: 010313D04A Count Time (min.): 30
Target Nuclide Result +/- 2 s TPU MDC Reporting Lab Qualifier
Units
U-238/Th-234 ' 3.0 +- 13 1.8 pCi/g Tl

Cor ~nts:

Qualn...>/Flags: Abbreviations:
U - Resultis less than the sample specific MDC or iess than the associated TPU . N
TPU - Totai Propagated Uncerlainty (see PAI SOP 743)
Y2 - Chemical Yield outside default limits.
! st MOC - Minimum Detectable Concentration (see PAl SOP 709)

- Duplicate DER not within control timits.
LT - Result is less than Requested MDC, greater than sample specific MCC
SQ - Spectral quality prevents accurate quantitation
Si - Nuchde identification and/or quantitation is tentative

T - Nuclide identification s tentative

Data Package 1D: GSS07107039-1

Paragon Analytics Inc.



Gamma Spectroscopy Results
Method PAI SOP 713R5

Sample Results

Client Name: Allied Technology Group
10002.049.05
Client Project Number: Lake City Army Ammo Plant

Client Project Name:

Page:
Reported on:

Laboratory Name:
PAl Work Order:

4 of 4

Wednesday, July 18, 2001
09:31:59

Paragon Analytics, Inc.
0107039

Field ID: OS-30€E 4 Samplie Matrix: Soil
Date Prepared: 17-Jul-01
Lab 1D:0107039-4 Prep SOP: PAI 739R4
Prep Batch: GS01012

Date Collected: 06-Jul-01
Date Analyzed: 17-Jul-01
Analytical SOP: PAl 713R6
Spectrum Code: 010529D08A

Final Aliquot: 4352

Aliquot Units: g

Report Basis: Dry Weight
Count Time (min.): 30

Target Nuclide Resuit +/- 2 s TPU MDC Reporting Lab Qualifier
Units
U-238/Th-234 1.08 +- 0.86 1.4 pCilg u

Cor ents:

Quat...s/Flags:

U - Result is less than the sample specific MDC or less than the associated TPU
Y2 - Chemical Yield outside default limits.

* - Duplicate DER not within controf fimits.

LT - Result is less than Requested MDC, greater thar sampte specific MDC

SQ - Specteal quality prevents accurate quantitat:ion

St - Nyclide identification andior quantitation is tentative

T! - Nuclide dentification is tentative

Data Package ID: GSS07107039-1

Abbreviations

TPU - Total Propagated Uncertainty (see PAl SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 708)

Paragon Analytics Inc.
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Appendix G

Remaining Drain Pipe Disposition Evaluation

1.0 INTRODUCTION

The purpose of this appendix is to provide a detailed summary of industrial sewer line
decommissioning activities associated with the Lake City Army Ammunition Plant (LCAAP)
Building 3A DU Wing decommissioning project. This appendix describes remedial activities,
radiological survey techniques, and radiological survey results associated with the scope of
work described in Section 2.0 of this appendix.

Decommissioning activities summarized herein were performed by Cabrera Services, Inc.
(CABRERA).  Additional decommissioning actions were taken previously by various
contractors including Chem-Nuclear and others and, more recently, Allied Technical Group
(ATG). Building 3A DU Wing (hereafter referred to as “Wing”) decommissioning activities
performed by ATG and other contractors prior to CABRERA’s involvement include, but are not
limited to:

e removal of floor drain lines under the Wing’s slab,

e decontamination of Sump numbers 02 and 03, which were fed by the floor drains and
contaminated with depleted uranium (DU),

e removal of header lines south of the slab/footer, but north of Sumps 02, 03, and 04
(i.e., the header line south of the sumps was left attached to the sumps and intact),

e Removal of contaminated surface soil/asphalt, and
e demolition of the Wing.
A building print of the industrial sewer lines and former Wing is provided as Attachment I to

this appendix (taken from LCAAP Drawing Number 3A:MS5). Collection points of
soil/sediment samples are also identified on the print.

2.0 SCOPE OF WORK

CABRERA’s scope was to decommission all remaining lines and sumps impacted by DU
operations that exceeded the radiological release criteria established in the NRC-approved
Decommissioning Plan (35 pCi/gram of total uranium). Specifically, this included:

e removal and packaging of Sumps 02, 03, and 04 for disposal,

e removal of portion of the header line south of the sumps,

Appendix G CABRERA SERVICES, INC. Page 1 of 9
Remaining Drain Pipe Disposition Evaluation



o radiological survey of the first industrial manhole downstream of the Wing,

o performance of direct radiation measurements and sample collection/gamma
spectroscopy analyses for remedial support and final status demonstration,

e excavation/packaging of soil/materials that exceeded release criteria, and

e Dbackfill of excavated areas.

3.0 RADIOLOGICAL INSTRUMENTATION

This section describes radiological instruments that were used during remedial support and
final status surveys.

3.1 Pancake GM Detectors

Pancake GM detectors were used prior to and during remedial activates to identify potentially
contaminated soil/sediment. Ludlum model 44-9 pancake GM detectors coupled to Ludlum
model 3 ratemeters were used to perform the surveys. The typical background count rate was
approximately 50 counts per minute (cpm) yielding an approximate detection sensitivity of
1,000 dpm/100 cm?.

These instruments were calibrated within six months of the survey activities, by Ludlum
Measurements, Inc., using NIST traceable sources. Pancake GM detectors were operated in
accordance with a written and approved procedure. Quality control checks were performed
daily, at a minimum, using a PTc electroplated source. The quality control criterion for
acceptance was £20% of the average reading established as soon as practical following
calibration. Results of quality control measurements and instrument calibration certificates
are provided in Attachment III to this appendix.

3.2 Two-inch by Two-inch Sodium Iodide Detectors

Two-inch by two-inch sodium iodide (Nal) detectors were used prior to and during remedial
activates to identify potentially contaminated soil/sediment. Ludlum model 44-11 Nal
detectors coupled to Ludlum model 2221 scaler/ratemeters were used to perform the surveys.
The typical background count rate was approximately 12,000 cpm yielding an approximate
detection sensitivity of 15,000 cpm (assuming a 25% increase in response is discernable).

These instruments were calibrated within six months of the survey activities, by Ludlum
Measurements, Inc., using NIST traceable sources. Nal detectors were operated in
accordance with a written and approved procedure. Quality control checks were performed
daily, at a minimum, using a >’Cs gamma button source. The quality control criterion for
acceptance was +20% of the average reading established as soon as practical following
calibration. Results of quality control measurements and instrument calibration certificates
are provided in Attachment III to this appendix.

Appendix G CABRERA SERVICES, INC. Page 2 of 9
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33 High Purity Germanium Gamma Spectroscopy System

A 60% relative efficiency coaxial high purity germanium detector (HPGe) detector was used
to quantify DU activity concentrations in soil/sediment samples. A Canberra Industries, Inc.
model GC6020 HPGe detector coupled to an Inspector-2000 digital signal processor/power
supply/multi-channel analyzer was used to perform the analyses. An ISOXSHLD lead shield
assembly was used to provide detector shielding. Canberra Genie-2K Version 1.4 gamma
analysis software was used to control the system and analyze/store spectral data.
Efficiency/energy calibration of the system utilized sources traceable to NIST. The system
was operated in accordance with a written and approved procedure. Daily quality control
checks were performed by measuring peak energy, resolution, and efficiency for a low energy
(88.01 keV from '%Cd) and a high energy (1,332.5 keV from %Co) peak. Control charts were
plotted and reviewed daily for each of these parameters and are included in Attachment III to
this appendix.

Samples were analyzed for 2331J activity concentration based on a weighed average of 2%Th
(63.29, 92.4, and 92.8 keV gamma lines) and 24mpa (1,001 keV gamma line), which were
assumed to be in secular equilibrium with 28U, Total uranium activity concentrations were
inferred from measured ***U using a site-specific activity ratio of 238 . Tl of 0.831 ¢ 1.
Sample mass was estimated using a triple-beam balance, which was checked daily using
calibration weights. It should be noted that samples were analyzed “as received” and were
not dried, ground, or homogenized. However, during the sample collection process samples
were homogenized, as the procedure included thorough mixing of the material in a stainless
steel bowl.

As samples were not dried prior to analysis, gamma spectroscopy results were reported as pCi
per gram of total sample mass (including adsorbed water). Release criteria established in the
Decommissioning Plan apply to pCi per gram of dry soil. In order to evaluate sample results
against the criteria, wet-weight results were converted into dry-weight concentrations
assuming 25% soil moisture by mass (i.e., multiplying wet-weight results by 1.25). For the
purpose of conservatism, this factor is based on the assumption that the soil was fully
saturated. Table E.2 of the Manual for Implementing Residual Radioactive Material
Guidelines Using RESRAD, Version 5.0, Argonne National Laboratory, reports that fully
saturated loamy sand contains 0.41 water by volume (soil samples were primarily sand).
Thus, in a S00ml container of fully saturated soil there is approximately 205ml (205 grams) of
water (500 X .41 = 205). The average total sample mass, including adsorbed water, was
approximately 820 grams. Assuming 205 grams of a sample is adsorbed water and its total
mass is 820 grams, 25% of the mass is water (205 + 820 x 100% = 25%). This factor was
applied, along with the 2331J to total uranium ratio, to convert all measured 281U wet-weight
concentrations into total uranium dry-weight concentrations. All references to measured total
uranium concentrations in this appendix refer to dry-weight concentrations.

4.0 RADIOLOGICAL SURVEY RESULTS

This section describes the surveys that were performed and summaries their results.
Radiological surveys using GM and Nal handheld detectors were primarily used for remedial
support evaluations only, as contamination was volumetric in nature (i.e., not surficial) and

Appendix G CABRERA SERVICES, INC. Page 3 of 9
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DU concentrations were estimated through sample collection and gamma spectroscopy
analyses. The results of sample analyses are summarized in Table I and spectral analysis
reports are included as Attachment IV to this appendix.

4.1 Sump Surveys

Radiological surveys of Sumps 02 and 03 were performed by ATG. Their surveys indicated
that these sumps were not internally or externally contaminated in accordance with the
Reference 1 requirements. This was expected as Chem-Nuclear has decontaminated these
sumps during a previous effort. However, the ATG surveys did indicate that some inlet and
outlet lines associated with these sumps exceeded surface release criteria.  ATG
decontaminated and resurveyed these inlet/outlets until release criteria were met.

Sometime before 1957 Sump 04 was filled with crushed stone and a loading dock was
constructed over it. Thus, the sump was not decontaminated by Chem-Nuclear, as their
decontamination activities occurred in the mid 1980’s. Upon removal of the sump, remedial
support surveys performed with GM and Nal detectors indicated that is was internally
contaminated with DU clearly in excess of background. In addition, petroleum product
contamination was also identified; chemical sampling performed by The IT Group, however,
indicated that the chemical contamination were not regulated by RCRA (i.e., the material was
not a mixed-waste). In addition, soil beneath the sump was found to be contaminated with
DU and non-RCRA concentrations of petroleum products.

4.2 Evaluation of Southern Header Line

Following removal of Sump 04, which was the furthermost downstream sump, ATG
radiological surveys identified contamination in the southern header line. These results
indicated the potential for contamination in downstream and upstream portions (up to but not
beyond Sump 02) of the header. The header consists of six inch clay vitrified pipe in 2 2 foot
sections.

4.2.1 Survey of the First Downstream Industrial Waste Manhole

A radiological survey of the first manhole downstream of the Wing was performed on 29 June
2001 to determine whether DU contamination had collected in the manhole and potentially
impacted the header up to the Wing. This survey consisted of GM scans of the entire
manhole bottom and collection and gamma spectroscopy analyses of sediment samples from
the inlets, outlet, and bottom of the manhole. A copy of the radiological survey is included as
Attachment II to this appendix. GM scans did not identify gross beta emission rates in excess
of the 150 cpm instrument background. In addition, a gross gamma survey performed by
ATG prior to the CABRERA survey did not identify gross gamma fluence rates in excess of
background. During the CABRERA survey, five composite sediment samples were collected at
the following locations (see Attachment II for sample locations) by transferring the sediment
into a stainless steel bowl, thoroughly mixing it, and filling a 500ml container:

1. South inlet pipe from 3A Wing: collected off the top of the sediment (sediment was
approximately three inches deep) — Measured DU concentration of 2.6 pCi/gram with
an MDC of 3.1 pCi/gram.
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2. South inlet pipe from 3A Wing: collected off the bottom of the sediment — Measured
DU concentration of 2.7 pCi/gram with an MDC of 2.1 pCi/gram.

3. West inlet pipe from another portion of 3A Wing — Measured DU concentration of
0.15 pCi/gram with an MDC of 1.7 pCi/gram.

4. Composite of sediment on manhole bottom (material that was not in wastewater flow
path) — Measured DU concentration of 0.034 pCi/gram with an MDC of 2.5 pCi/gram.

5. Sediment in center of manhole wastewater flow path — Measured DU concentration of
1.2 pCi/gram with an MDC of 2.0 pCi/gram.

Gamma spectroscopy analyses of the samples collected in manhole (see Table I “Manhole” 1-
5 results) did not identify DU above the release criteria (maximum concentration of 2.7
pCi/gram). Based on the results of these surveys, it was concluded that contamination in
excess of release criteria was not present in or downstream of the manhole.

4.2.2  Evaluation of the Header Line Between Sump 04 and First Industrial Manhole

The radiological surveys performed in the first manhole downstream of Sump 04 indicated
that DU contamination in excess of the release criteria was no further downstream than the
manhole. However, the ATG surveys performed after the removal of Sump 04 indicated that
the upstream end of that portion of the header had sediments that were contaminated. Thus,
surveys were performed to identify contaminated sections of the line.

Radiological surveys were initiated at the point of the line where ATG identified
contamination. Three 2 Y -foot sections were removed and evaluated from upstream to
downstream. Each section was scanned with Nal and GM detectors upon removal. In
addition, a composite sample of all sediment in each section was collected by transferring the
sediment into a stainless steel bowl, thoroughly mixing it, and filling a 500ml container.

Results are summarized below:

e Direct radiation measurements performed on the first section (furthest upstream)
indicated that DU contamination was present. The DU concentration measured in the
composite sample from this section (LC-3A-1 Outflow 1) was 27 pCi/gram.

e Direct radiation measurements performed on the second section also indicated that DU
contamination was present. The DU concentration measured in the composite sample
from this section (LC-3A-2 Outflow 2) was 27 pCi/gram.

e Direct radiation measurements performed on the third section also indicated that DU
contamination was present. However, the DU concentration measured in the
composite sample from this section (LC-3A-3 Outflow 3) was 22 pCi/gram.

Based on the gravity-feed transport mechanism in the lines it is assumed that DU
concentrations decrease in the direction of flow. This is supported by the fact that DU
concentrations measured in the composite sediment samples (map locations 1 through 3)
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decrease in the direction of flow. As the DU concentration measured in the each section
meets the release criteria, remaining downstream portions of the line are considered suitable
for release for unrestricted use.

4.2.3  Evaluation of Southern Header Line Between Sump 02 and 04 Tie-ins

Radiological surveys of Sumps 02 and 03 performed by ATG indicated that some of the inlet
and outlet lines associated with these sumps exceeded release criteria. As such, and based on
the fact that portions of the header line were found to exceed the release criteria, there was
some potential for the header line between Sumps 02 and 04 to exceed the criteria.

In order to establish whether the header line between Sumps 02 and 04 to exceeded the
criteria, two 2 %2 -foot sections upstream of Sump 04 and two sections downstream of Sump
02 were radiologically surveyed. Each section was scanned with Nal and GM detectors upon
removal. In addition, a composite sample of all sediment in each section was collected by
transferring the sediment into a stainless steel bowl, thoroughly mixing it, and filling a S00ml
container.

Results of these surveys are summarized below:

¢ Direct radiation measurements performed on the first upstream section from Sump 04
did not indicate that DU contamination was present. The DU concentration measured
in the composite sample from this section (LC-3A-11 04 Left 1) was 0.67 pCi/gram
with an MDC of 3.0 pCi/gram. A sample was also collected beneath this pipe section
(LC-3A-13 Below 04 Left 1) with a measured DU concentration of 2.5 pCi/gram and
an MDC of 2.2 pCi/gram.

e Direct radiation measurements performed on the second upstream section from Sump
04 (one section further upstream) did not indicate that DU contamination was present.
The DU concentration measured in the composite sample from this section (LC-3A-12
04 Left 2) was 2.3 pCi/gram with an MDC of 2.8 pCi/gram.

¢ Direct radiation measurements performed on the first downstream section from Sump
02 did not indicate that DU contamination was present. The DU concentration
measured in the composite sample from this section (LC-3A-14 Sump 02 Right) was
0.07 pCi/gram with an MDC of 2.7 pCi/gram.

¢ Direct radiation measurements performed on the second downstream section from
Sump 02 (one section further downstream) did not indicate that DU contamination
was present. The DU concentration measured in the composite sample from this
section (LC-3A-15 Sump 02 Right 1) was 2.8 pCi/gram with an MDC of 2.7
pCi/gram.

As DU concentrations in the two ends of the header line between Sumps 02 and 04 (map
locations 11 through 15) were less than the release criteria, this portion of the line is
considered suitable for release for unrestricted use and was left in place.
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4.3 Evaluation of the Bottom of the Trench

Excavation and removal of sumps, sewer lines, and soil performed by ATG and CABRERA
resulted in an open trench approximately 100 feet long. The trench quickly filled with
groundwater following excavation activities, as ongoing rains had raised the groundwater
level. While portions of the trench were above groundwater, most portions were one to two
feet below the water level. The presence of this water prevented collection of useful
radiological data using direct radiation measurements. As, such collection and gamma
spectroscopy analyses of soil samples were performed to confirm soil/sediment
concentrations at the bottom of the excavation met release criteria.

A total of eight soil samples were collected for this purpose. Three soil samples were
collected below the former locations of Sumps 02, 03, and 04 (map numbers 4, 6, and 9).
Measured DU concentrations in each of these samples were less than the release criteria,
ranging from 0.62 to 12 pCi/gram. In addition, four soil samples (map numbers 5, 7, 8, and
10) were collected in the vicinity of the 90° portion of the header feeds from the Wing to the
sumps (these lines were removed during ATG remedial activities). Measured DU
concentrations in these samples were less than the release criteria, ranging from -1.2 to 26
pCi/gram. The sample collected in the vicinity of the 90° portion of the western header feed
to Sump 04 (LC-3A-5 Left to 04) was 26 pCi/gram. A small volume of soil in that area was
removed and packaged for disposal for ALARA purposes. The result of the post remediation
sample in this location (LC-3A-16 01-01-011 Under) was 11 pCi/gram with an MDA of 3.3
pCi/gram.

As DU concentrations in all soil/sediment samples collected at the bottom of the trench were
less than the release criteria (map locations 4 through 10 and 16), the soil is considered
suitable for release for unrestricted and the trench was backfilled.

5.0 SUMMARY OF REMEDIAL ACTIVITIES

The section summarizes sump, industrial sewer line, and soil/sediment remedial activities
performed during execution of the scope of work described in Section 2.0 of this appendix.

51 Removal of Overburden and Pile Management

As soil excavation to potentially contaminated and confirmed contaminated materials was
performed, soil pile management was implemented to ensure that cross contamination of soil
did not occur. Considering that sumps were gravity-fed by drain lines and surface
contamination in and around the excavation area was not identified by ATG radiological
surveys, it was assumed that soil overburden was not impacted by DU operations. Thus,
excavated soil overburden was kept separate from potentially contaminated soil.

Soil above sewer lines and around sumps was assumed to be non-impacted. When an
excavation neared the top of a sewer line a separate pile was established for potentially
contaminated soil/drain lines. Such piles were placed on polyethylene in locations removed
from the clean overburden. If the results of radiological surveys/sample analyses indicated
that suspect soil/materials were contaminated above release criteria, such materials were
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containerized in IP1 hard-top intermodals for shipment to Waste Control Specialists (WCS) in
Andrews Texas for disposal. Soil/materials that were not contaminated were used as backfill
along with clean overburden.

5.2 Sump Removal

Sumps 02, 03, and 04 were removed intact using a John Deere 690 excavator. Final
radiological surveys performed by ATG indicated that Sumps 02 and 03 were not internally or
externally contaminated in accordance with the requirements of Reference 1. These sumps
were later crushed and shipped to a local industrial landfill by Browning-Ferris Industries,
Inc. (BFI). Radiological surveys indicated that Sump 04 was internally contaminated and that
soil excavated from beneath Sump 04 was contaminated in excess of release criteria. The
sump and soil was packaged in a IP1 hard-top intermodal for shipment to WCS for disposal.

5.3 Industrial Sewer Line Removal

Portions of the southern industrial sewer line were removed using a John Deere 690
excavator. The industrial sewer line consists of six inch clay vitrified pipe in 2 % foot
sections. The exit pipe and associated “Y” type tie-in to the header line from each sump were
removed and packaged as radiological waste. In addition, the first three two-foot sections of
pipe downstream from Sump 04 were removed and packaged as radiological waste. Other
sections of pipe were removed for remedial support surveys and were found to meet the
release criteria (in accordance with the requirements of Reference 1), as discussed in Section
4.2 of this appendix.

5.4 Soil/sediment Removal

Soil/sediment excavated, along with sewer pipe sections that were removed because they
exceeded or were near the release criteria, was packaged as radiological waste for disposal. In
addition, a small volume of soil in the vicinity of the 90° portion of the eastern feed to Sump
04 (this line was removed during ATG remedial activities) was remediated for ALARA
purposes and was packaged as radiological waste for disposal.

6.0 CONCLUSION

Based on the data summarized herein, remedial actions associated with Building 3a DU Wing
industrial sewer line decommissioning activities successful removed soil/materials in excess
of the release criteria. Wastes in excess of the release criteria were packaged in DOT
approved shipping containers and have been shipped to WCS for disposal.
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Table |

Lake City Army Ammunition Plant

Cabrera Services, Inc.

Soil/Sediment Samples from Building 3A - Analysis by Gamma Spectroscopy

h-]
3% L)

Sample Mass Measured Activity Concentration (pCi/gram) "
Sample ID U-238 @39 Total-U &9
(grams)
Result MDC Result MDC
1 [.C-3A-1 Outflow 1 855 18 2.9 27 4.4
2 LC-3A-2 Outflow 2 865 18 4.0 27 59
3 LC-3A-3 Outflow 3 745 15 3.1 22 4.6
4 LC-3A-4 Sump 04 905 0.41 1.9 0.62 2.8
5 LC-3A-5 Left to 04 852 17 4.3 26 6.4
" 6 LC-3A-6 Sump 03 796 1.1 2.3 1.6 3.4
2 7 LC-3A-7 Left to 03 800 0.82 2.3 1.2 3.5
| 8 LC-3A-8 Right to 02 787 -0.80 2.1 -1.2 3.2
3 9 LC-3A-9 Sump 02 724 8.2 2.6 12 3.9
% 10 LC-3A-10 Left to 02 744 0.44 2.2 0.66 3.3
« 11 LC-3A-11 04 Left 1 934 0.45 2.0 0.67 3.0
12 LC-3A-12 04 Left 2 889 1.5 1.9 2.3 2.8
13 LC-3A-13 Below 04 Left 1 920 1.6 1.5 2.5 2.2
14 LC-3A-14 Sump 02 Right 941 0.049 1.8 0.07 2.7
15 L C-3A-15 Sump 02 Right 1 899 1.9 1.8 2.8 2.7
16 LC-3A-16 01-01-011 Under 871 7.6 2.2 11 3.3
1 S Pipe top 664 1.8 2.1 2.6 3.1
% 2 S Pipe bottom 796 1.8 1.4 27 2.1
= 3 West Pipe 959 0.10 1.1 0.15 1.7
§ 4 Bottom 541 0.023 1.6 0.034 2.5
5 Center 750 0.83 1.3 1.2 2.0
Notes: U’ Minimum detectable activity concentrations (MDCs) reported at the 95% confidence level
@ y-238 reported on wet-weight basis (i.e., pCi per gram of total soil/water)
) -238 activity concentrations based on weighed average of Th-234 (63.29, 92.4, and 92.8 keV) and Pa-234m (1,001 keV)
) -238 activity concentrations less than the 95% critical level based most sensitive gamma line
® Total uranium based on site-specific activity ratio of U-238:U-total of 0.831:1
® Total uranium reported on dry-weight basis (i.e., pCi per gram of dry soil) assuming fully saturated soil (25% moisture
content by mass). Wet-weight results were multiplied by 1.25.
Appendix G CABRERA SERVICES, INC. Page 9 of 9

Remaining Drain Pipe Disposition Evaluation



Note: Taken from LCAAP drawing # 3A:MDS
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Radiological Survey of Manhole
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Attachment II1

Instrument QC Data, Calibration Certificates,
and Control Charts
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GM and Nal QC Data
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GM and Nal Calibration Certificates
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.10
(702) 839-1741 P

i ces Inc.
0:443 Cabrera Servieess
Aug 11 D1 10: -
X X
Designer ond Menuiacturer C 0 /ﬂ/ -
| o " | LUDLUM MEASUREMENTS, INC
Sciendific ond Industiiol c T y : X810 PH.915-235-5494
Istroma CERTIFICATE OF CALIBRATION 501 OAK STREET FAXNO. 915.2354672
. SWEETWATER, TEXAS 79556, U.S.A.

CUSTOMER CABRERA SERVICES ORDER NO. 259530/253545

ltg. Luclum Measurements, Inc. Modet 3 Serial No. TIAGE
Mfg. Ludum Measurements, Inc. Model 44:9 SedalNo. __ SR C7F/C7
Cal. Date 19-Feb-01 ColDue Dote 19-Feb D2 Cal. inferval 1 Year _ Meterdace 202-002

Check mark Efcppﬁes to applicable instr. ond/or delector iAW mig. spec, T 73__°F RH 20 % Al 7028 mmHg
[0 Newinstrument  instument Received [ Within Toler, +10% (1 10-20% [ @utofTol. [ Requiing Repair [BahebSee commenis
4 Mechonical ck. ‘ A Meter Zeroed [ Bockground $ublract O Input Sens. Linecrily
g F/s Resp.ck [ Resef k. J window Opersiion 4 Gectropism
= Audio ck. [ Alam sefling ck. B Batl. ck. (Min. Volt} 22 vbe
[YCoibrated in occordance with LMI SOP 14.8 rev 12/05/89. (0 Cofivrated in accordance with LML SOP 14.9 rev 62/07/97.
Thresholc
Instrument Volt Sef ____900 v InpufSens, ___2]___mV Del.Oper___ 900 Vol 2 mv Dekole = mv
{7 BV Readout (2 points) Re! /inst, / vV Ref/inst. / Sy

COMMENTS:

Isotope Tc-89 s/n NI-EV at 14100cpm read 5000com on screen of 44-9 detector less 60cpm background “or

an efficiency of 35% 2pi

Isotope Th-230 s/n 9802113121 at 2953cpm read 850cpm of screen of 44-9 detector less 60cpm background
for an efficiency of 26% 2pi

No "as founds" - replaced noisy cable

Semma Talbvation. GM delectors posiiioned parpendizuly 1o sourte sxcept for M 44-9 in which the fron! of prode faces source,
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING"

X 100 400 Kepm Py 4
X 100 100 Kepm - 1
X10 40 Kopm 3 4~
X 10 10 Keom / !

X 4 Kcpm / 4
X1 } Xcpm ! b
X 0.1 : 400 cpm_ . \ -
X0 100 cpm {/‘ _j

AlL Ronge{s} Calibrofed Electronicolly

“Uneertainty within £ 10%  C.F. wilhin £ 20%
REFERENCE INSTRUMENT INSTRUMENT REFCRENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING™ CAL. POINT RECEIVED METER READING”
il Log
i Scale

dout

tMeasurementy, Ine, certllies thal the cbove insllumaent has been colibrated by standerd: toceodle lo lhe Malional Institvle ! Slandards and Tezhnology, & to the zaliration focilitias of
dernatienal Slandards Drgonization membery, & hove been dofived rom ecceplad velues o nolura) physicot consienl: or have Seen darived by the rolio fype of eolitrotion lechniques.
irolian fyllam conierms 1o 1he requitemnents of ANSIZNCSL 154D-1-1994 onhe ARGE N22X-1778 Stole of Texes Celibration License Mo, 101942

rence Instruments and/or Sources:

7Gamme s/N [Jtie2 Monz Umses ses Timoos Jrers Tlmsse bfsss T Neutcon am-221 Be 5N 1-36¢

;YN O selc SN T Othes

m oW 5N 54668 T Oscitosceps 3N 4 Muitimeler $/N 877702435
ey 2~/

‘cied 8y (,/-/Z Z,.,c-/\// Dete /7 /‘—7’//57 /

wed By '/:{X!\Li ‘%’VK"% Dsie _Q’)Q éfg}f ol

iificole sholl na! e (rproduced excepl in IV, wilhcUl the wilien oparovai of Ledlum Maasuremen: iar
234 12/28/2000
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. (702) 839-1741 P-
ices, Inc.
Aug 11 01 10:44a Cabrera Serv ’
Designer ong Monufacturer - J% LUDLUM MEASUREMENTS' 'NC
) of POST OFFICEBOX 81 0 PH.915235.5494
Scientific and Industiial 501 OAK STREET FAX NQ. 915.235.4¢77
Instruments SWEETWATER, TEXAS 79556, U.S.A.
CONVERSION CHART
Customer__CABRERA SERVICES Date 19-Feb-01 Order #. 259530/253545
Model 3 Serial No. 77478 Detector Model 44-9 SerialNo.__ PR o77/07
Source Cs-137 194.6 mCj Cs-137 20 mCj High Voltage 200 v
Input Sensitivity 27 mv
“As Found" Readings (CPM): After Adjustment Readings (CPM):
Reference Point Meter Reading I Range/Scaie Meter Reoding I Range/Scole
150 /e /L/J{qz 2./ (K )’ % (o0
50 mR/hr {r /o ! ( I X 100
1
15 mR/hr } 4.2 ] ( x /0
5 mR/hr /} L€ | ] x (0
1.5 mR/hr \ l 67(5’ ) x /O
1.0 mR/hr /J 3.7 [ £
| |
| |
| |
| |
i [
T
’ |
I| |
} l
l
- R o
Sighciure: /;//__ % Doie /7 /’:’..l cf

s

RM CY7-1A ©5/20/98



Designer and Manufacturer
of
Scientific and Industrial
Instruments

CERTIFICATE OF CALIBRATION

LUDLUM MEASUREMENTS, INC.

POST OFFICE BOX 810
501 OAK STREET

PH. 915-235-5494
FAX NO. 915-235-4672

SWEETWATER, TEXAS 79556, US.A.

CUSTOMER __ ATLANTIC NUCLEAR o ORDER NO. 262372
- Mifg. Ludlum Measurements, Inc. Model . 3 serial No. [ 7 3419
Mfg. Ludium Megasurements, Inc.__.___ Model 44-9 seriaiNo. PR [79127
Cal.Date  20-Apr01__ __ ._ CalDue Date 20-Apr-02 . Cal Interval ___ 1 Year__ Meterface ____202-608 .
Check mark }{ﬂopplies to applicable instr. and/or detector AW mig. spec. T. ... 75_°F RH 41 % At __ 4988 mmHg

instrument Received
w? Mechanical ck. v, Meter Zeroed i
w1 F/S Resp. ck v Reset ck.

% Audio ck. i Alarm Sefting ck.

i "+ Calibrated in accordance with LMI SOP 148 rev 12/05/89.

‘[ New Instrument

Background Subtract
"] window Operation

Vi Batt. ck. (Min. Volt} ____2.2 vDC
-+ Calibrated in accordance with LMt SOP 14.9 rev 02/07/97.

[T} within Toler. +-10% ] 10-20% " Out of Tol. |_] Requiring Repair |~ Other-See comments

] Input Sens. Linearity
i/ Geoiropism

Instrument Volt Set 900 __ _V Input Sens. _35 mV Det.Oper. _ 900 .V at _;3.5_ mVv TDriICrJ?SRhg%,,___W_E,__4 N "
[ ] HY Readout (2 points]  Ref./inst. / .V Ref/inst. ___ / v
COMMENTS:
Gamma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X100 . ___150mR/hr — 1.5 )
VX000 _ __S0mR/Mr. Y » R X
_X10 15 mR/hr 1.5 e
X o . SmRfr ] .51 .
Xy _1.5mR/hr= 49306 ¢pm _ N .
X1 . 1.0 mR/hr . e (o . N
X031 493 cpm . T
X0 &4 cpm . 0.8 .

*Uncertainty within £ 10%  C.F. within + 20%

X 0.1 Ronge(s) Calibrated Elecirenically

INSTRUMENT
METER READING*

INSTRUMENT
RECEIVED

REFERENCE
CAL. POINT

Log

Digitai
S Scale

Readout

REFERENCE
CAL. POINT

INSTRUMENT
RECEIVED

INSTRUMENT
METER READING*

Ludium Measuremenits, Inc. certifies that the above instrument has been calibrated by standards fraceable to the National Institute of Standards and Technology. or to the calibration faciliies of
ofher International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the rafio type of calibration techniques.
State of Texas Calibration License No. LO-1963

The calibration system conforms to the reguirements of ANSI/NCSL Z540-1-1994 and ANSI N323-1978

Reference Instruments and/or Sources:
Ce137 Gamma /N W62 [z [lmses [)5105 [mioos (1879 [vfess2 [ Jess

i1 Alpha S/N [] Beta S/N

141244

'Y m500S/N __ ] Oscilloscope $/N

Calibrated By: _

Reviewed By:

Date

{7} Neutron Am-241 Be S/N T1-304

|1 Other

I Multimeter S/N

_ 68160930

2e-A p.r- ol

This certificale shall not be reproducEdexcept in full, without the written approval of Ludium Measurements, Inc.

FORM C22A  12/28/2000

L= — . 2o fe)

|7 Passed Dielectric (Hi-Pot) and Confinuity Test



Gamma Spectroscopy System
Control Charts
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) | !
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6/26/01 6/28/01 6/30/01 7/2/01 7/4/01 7/6/01 7/8/01 7/10/01 7/12/01 7/14/01
Measurement Date/Time
QA Filename : V:\00-056 Lake City AAP\Lake City - Files from ISCCS Computer\QA\Lake City QA.QAF
Parameter Description : F
Selection Dates : 6/26/01 2:03:11 PM - 7/13/01 7:26:36 AM

Lower/Upper Boundaries : 87.000- 89.000



—3¢— Data — — — Boundaries ¥ Off Scale
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E
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e
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g€  1.3330e+003
y
E 1.3325e+003
3
3
> 1.3320e+003
k
e 1.3315e+003
v
)

1.3310e+003

6/26/01

QA Filename
Parameter Description
Selection Dates

6/28/01 6/30/01 7/2/01 7/4/01 7/6/01 7/8/01 7/10/01
Measurement Date/Time
- V:\00-056 Lake City AAP\Lake City - Files from ISOCS Computer\QA\Lake City QA.QAF
: F
- 6/26/01 2:03:11 PM - 7/13/01 7:26:36 AM

Lower/Upper Boundaries : 1331.500 - 1333.500

7/12/01

7/14/0:



—— Data - — - — Sample Mean — — — Investigate - - -~ - Action s Off Scale
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6/26/01 6/28/01 6/30/01 7/2/01 7/4/01 7/6/01 7/8/01 7/10/01 7/12/01 7/14/01
Measurement Date/Time
QA Filename © V:\00-056 Lake City AAP\Lake City - Files from ISOCS Computer\QA\Lake City QA.QAF
Parameter Description . F
Selection Dates . 6/26/01 2:03:11 PM - 7/13/01 7:26:36 AM

Sample Mean +/-Std Dev: 1.145 +/- 8.60e-003
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Measurement Date/Time
QA Filename . V:\00-056 Lake City AAP\Lake City - Files from ISOCS Computer\QA\Lake City QA.QAF
Parameter Description . F
Selection Dates . 6/26/01 2:03:11 PM - 7/13/01 7:26:36 AM

Sample Mean +/- Std Dev: 2.018 +/- 0.046
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Parameter Description

Selection Dat
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Sample Mean +/- Std Dev:

Measurement Date/Time
. V:\00-056 Lake City AAP\Lake City - Files from ISOCS Computer\QA\Lake City QA.QAF

. F

. 6/26/01 2:03:11 PM - 7/13/01 7:26:36 AM

44.404 +/-0.729

7/14/01
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Measurement Date/Time
QA Filename . V:\00-056 Lake City AAP\Lake City - Files from ISOCS Computer\QA\Lake City QA.QAF
Parameter Description . F

Selection Dates

- 6/26/01 2:03:11 PM - 7/13/01 7:26:36 AM
Sample Mean +/- Std Dev: 91.633 +/- 0.696
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Sample Gamma Spectroscopy
Spectral Analysis Reports

Appendix G CABRERA SERVICES, INC. Attachment
Remaining Drain Pipe Disposition Evaluation



*************************************************-k'k**********************

* %k ok kK

GAMMA

SPECTRUM

* ok ok ok ok

ANALYS IS

************************-}c************************************************

Report Generated On

Sample Title
Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:53:47 PM

LC-3A-1 Outflow 1

Cabrera
ISOCS 7078
3.00
100 - 8192
100 - 8192
1.000 keV

8.548E+002 gram

7/12/01 10:40:11 AM

600.0 seconds
600.2 seconds

6/26/01
6/26/01



Interference Corrected Activity Report

8/18/01

2:53:47 PM

Page

ok ok ok ok ok ok ok ok Tk ok ok ke sk ok sk sk ok ke ok ok ok ke ke sk ok Yk ok sk b v ok ke ok ke ok ok ke ke ok ke Sk ke ke sk ke sk sk ke ke ke ok ke ke ke ke ok ke sk ok ko ok e ke ke ok ke ok

IDENTIFICATTION

hkhkhkhkhkhkhkhhkhkhhrhkhkhkhbhkrbhdhhbrkhhhdhbhbdhhhbdhkhbhbhhdbhkdhhkrkhkhkhhdkhhkhhhhkhkhdkhhkhkdhkdddkdhdhdhkkx

Kk k& Kk

NUCLTIDE

Sample Title:

Nuclide

Name

K-40
PB-212

PB-214

U-235

U-238

*

@

Id

Confidence

0.974
0.449

0.531

0.473

0.999

Energy line found in the
Energy line not used for

LC-3A-1 Outflow 1
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

IDENTIFIED NUCLIDES

Energy
(keV)

1461
74
77
87

238.
300.

74.

7.

87.
242.
295.
351.
785.

89.

93.
105.
109.
143.
163.
185.
202.
205.

63
92
1001

Energy Tolerance

Nuclide confidence index threshold

Errors quoted at

.00*
.81%
11
.30
63*
09
81l*
11
30
00
22*
93*
96
95
35*
00
16
76
33
12%
11
31
.29%*
.60*
.03*

1.96

Yield Activity
(%) (pCi/gram)
10.67 7.39739E+000
@ 10.40 2.00812E+000
@ 17.50
@ 7.81
43.30 3.37687E-001
3.28
@ 6.44 3.24292E+000
@ 10.80
@ 4.84
7.43
19.30 2.63159E-001
37.60 3.36592E-001
1.07
@ 3.56
@ 5.81 1.98300E+001
2.69
1.54
10.96
5.08
57.20 5.57653E-001
1.08
5.01
4.80 1.34840E+001
5.60 2.05736E+001
0.84 2.94238E+001
spectrum.

1.000 kev

0 sigma

0.30

REPORT

Activity

Uncertainty

1.
1.

=

O Wb

45494E+000
02010E+000

.14029E-001

.64737E+000

.92155E-001
.47349E-001

.31622E+000

.56907E-001

.26475E+000
.44058E+000
.90259E+000

Weighted Mean Activity

* ok ok koK

2



Interference Corrected Activity Report 8/18/01 2:53:47 PM Page 3

Ahkkhkhkkhkdkhkdkrhkhkkhkhkhkhkhkhhkhkhhhdbhkhkrhkhhrdhkhrrhkhhbkhkhdkhhhkhhhkhhhkdrdhhkdhhdhhdhhxkhxxk

Fok ok ok k INTERPFERENCE CORRECTEHD REPORT x Kk

Ak khkkkhkhhkhkkdkbkhkhkhkdhhkhkhkhhkhrbkhhhkhkhrhhhkbdhrhkhbdhrhbkhhhbhhhhhkhdhkkdhhrrdhkrkhdhhkxx

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pCi/gram) Uncertainty

K-40 0.974 7.397389E+000 1.454943E+000
X BI-211 0.809

PB-212 @ 0.449% 3.376870E-001 1.140291E-001

PB-214 @ 0.531 3.094009E-001 1.169284E-001
X RA-226 0.940

U-235 @ 0.473 5.613683E-001 1.556643E-001

U-238 0.999 1.824331E+001 2.586566E+000

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

%k ok ok ok ok ok ok ok ok U N T D EN T I F T ED PEAK g hok ok k ok kkhk Kk

Peak Locaté Performed on: 8/18/01 2:53:45 PM

Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
3 84.62 1.3785E-001 54.75
9 608.86 6.5000E-002 44.76
10 910.57 3.8624E-002 54.14
M = First peak in a multiplet region
m = Other peak in a multiplet region
FF = Fitted singlet

Errors quoted at 1.960 sigma



Nuclide MDA Report

8/18/01

2:53:47 PM

Page 4

**************************************************************************

* Kk ok kK

Detector Name:
Sample Geometry:

Sample Title:

Nuclide Library Use

Nuclide
Name

+ K-40
Co—-60

Cs-137
TL-208

BI-211

PB-211

BI-212

+ PB-212

BI-214

+ PB-214

NUCLTIDE

**************************************

7078DIG

MDA

R E

LC-3A-1 Cutflow 1

Energy

(keV)

1l461.
1173.
1332.
661.
277.
510.
583.

763.

860.
2614.
2.
351.
404.
42°7.

832.

727.
785.
1620.

74.
77.
87.

238.

300.

6009.
768.

806.

934.
1120.
1155.
1238.
1280.

1377.

1401.
1407.
15009.
1661.
1729.

1764.

1847.
74.
7.
87.

00*
24
50
66
36
77
19
13
56
53
87
06*
85
09
01
33
37
50
81~*
11
30
63*
09
31
36
17
06
29
19
11
96
67
50
98
23
28
60
49
42
81+
11
30

(%

10.
100.
100.

85.

6.
22.
84.

1.

12.

99.
.27
12.
.78
.76
.52
.58
.10
.49
.40
.50
.81
.30
.28
.10
.94
.22
.03
.10
.63
.79
.43
.00
.27
.15
.11
.15
.92
.40
.11
.44
.80
.84

1

l,_l

[

=
SDOANOONFEFNNNRBRRFROROWE &

Yield

67
00
00
10
31
60
50
81
42
16

91

Line MDA

(pCi/gram)

»bl\)l\)'kaU)O'\ubO\LOI\)\I[\J\lwwml\)wb\)l—‘l\)i—‘l—‘(ﬁl-—-‘i—-‘wU'll\)G\l\)OLO\ll—‘O\}—‘l—‘l—‘l—‘l—‘

.4045E+000
.0945E-001
.0340E-001
.4704E-001
.4636E+000
.0308E-001
.6326E-001
.2066E+000
.7252E-001
.0000E+000
.1628E+001
.0438E-001
.7045E+000
.9515E+000
.2392E+000
.8571E+000
.0716E+001
.9347E+000
.5833E+000
.3671E+000
.5232E+000
.4573E-001
.4303E+000
.2857E-001
.8192E+000
.3925E+000
.8337E+000
.7280E-001
.2212E+000
.3681E+000
.0758E+000
.9204E+000
.4991E+000
.1007E+000
.2248E+000
.9352E+000
.8645E+000
.1465E-001
.0296E+000
.5568E+000
.2152E+000
.0716E+000

PORT

-k***********************************

d: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide MDA
(pCi/gram)

1.40E+000
1.03E-001

.47E-001
.63E-001

.

6.04E-001

[Nl

.70E+000

1.86E+000

1.46E-001

3.29E-001

2.08E-001

1

HFORO B ORI

WWwWwkrRrRPNNOPE

NFRPWTWHERFRORRRSORWWO®OW

Kk Kk ok ok

Activity

(pCi/gram)

.3974E+000
.3776E-002
.0163E-002
.0232E-002
.9855E-001
.3922E-001
.7928E-001
.1659E+000
.5419E-001
.0000E+00CO
.7186E+001
.8031E-001
.0278E+000
.5705E+000
.2448E-001
.3610E-001
.2669E+000
.7352E+000
.0081E+000
.0620E-001
.5114E-001
.3769E-001
.6587E-001
.3323E-001
.6788E-001
.5398E~001
.0987E-001
.8795E-001
.2204E+000
.0128E-001
.7881E+000
.9399E+000
.3281E+000
.5975E+000
.3803E-001
.5367E+000
.1902E+000
.4283E-001
.7252E-001
.2429E+000
.7208E-001
.4389E-001



Nuclide MDA Report
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Nuclide
Name

PB-214

RRA-226
AC-228

U-235

U-238

Am-241

o

Energy

(keV)

242.
295.
351.
785.
186.
93.
129.
209.
270.
338.
4009.
463.
794.
911.
964.
968.
1588.
89.
93.
105.
109.
143.
163.
185.
202.
205.
63
92.
1001.
59.

00
22%*
93*
96
21*
35
07
25
24
32
46
00
95
20
77
97
20
95
35*
00
16
76
33
12*
11
31

.29%

60~
03*
54

1
3

1

2

1

1

5

3

.
-
.
.
.
-

43

7
9.30
7.60
1.07
3.28
0.32
2.
3
3
1
1
4
4

42

.89
.46
.27
.92
.40
.25
5.80
4.99
5.80
3.22
3.56
5.81
2.69
1.
0
5
7
1
5
4
5
0

54

.96
.08
.20

08
01
80
60
84
90

8/18/01

Line MDA

(pCi/gram)

kOI—‘[\JU'I}——‘kOl\)l—'kO\lbl\)\l(_A)(I)l\)LﬂUJ[\)wwl\)(\)»b(X)(.A)b—‘I\)Nl—‘

.7376E+000
.9651E-001
.0751E-001
.1153E+001
.7455E+000
.3201E+001
.2939E+000
.4525E+000
.6744E+000
.2163E-001
.0326E+000
.4204E+000
.0778E+000
.7149E-001
.6051E+000
.3475E-001
.5456E+000
.9235E+000
.8292E+000
.1597E+000
.7618E+000
.6810E-001
.9059E+000
.1478E-001
.4099E+000
.9383E+000
.7562E+000
.9353E+000
.1745E+001
.4253E-001

2:53:47 PM

Nuclide MDA
(pCi/gram)

2.08E-001

3.75E+000
5.71E-001

2.15E-001

2.94E+000

9.43E-001

Nuclide identified during the nuclide identification
Energy line found in the spectrum
MDA value not calculated

Half-life too short to be able to per

Pa

(

i 1
SO N & e

1

SIS E N S NG R-NN  e e o el el

ge 5

Activity
pCi/gram)

.9717E-001
.6316E-001
.3659E-001
.2587E+001
.7249E+000
.6437E+002
.7336E-002
.2846E-001
.0712E-001
.2416E-001
.0131E+000
.3546E-001
.2312E+000
.3734E-001
.1641E-001
.1652E-001
.7820E-001
.8264E+000
.9830E+001
.4658E-001
.9546E+000
.3472E-001
.4571E-001
.5765E-001
.5540E+000
.3584E-001
.3484E+001
.0574E+001
.9424E+001
.2653E-002

form the decay correction



*************************************************************************

hlialdhehal GAMMA SPECTRIUM ANALYSTIS folialialiciel

*************************************************************************

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

8/18/01 2:54:04 PM

LC-3A-2 Outlow 2

Cabrera
ISOCsS 7078
3.00
100 - 8192
100 - 8192
1.000 keVv

8.649E+002 gram

7/12/01 10:28:52 AM

600.0 seconds
600.2 seconds

Energy Calibration Used Done On : 6/26/01
Efficiency Calibration Used Done On : 6/26/01
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ok kkkkkkkkkkkkkkhkkrkhkkkkkh kb hkkhhhhhkhhkkkhdddhhhkd kb khkhdkdkkddkhkhdkdkhkkkkhkrk

* ok ook NUCLTITDE IDENTIFICATTION REPORT ookl

ok kkkhkkkkkrrkkkkkkkkkkkkkkkkkkhkkhkhkhhhkkkkkkkhkkhkhkkhkhdhhkhkhddrhhkkkdkdkbhkkhdkkk

Sample Title: LC-3A-2 Outlow 2
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

.................... IDENTIFIED NUCLIDES e i h e e e

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/gram) Uncertainty
K-40 0.978 1461.00%* 10.67 8.07744E+000 1.48859E+000
TL-208 0.625 277.36 6.31

510.77 @ 22.60
583.19* 84.50 1.80800E-001 6.51731E-002

763.13 1.81
860.56 12.42
2614.53 99.16
PB-212 0.448 74.81* @ 10.40 1.27146E+000 9.68800E-001
77.11 @ 17.50
87.30 @ 7.81
238.63% 43.30 3.61569E-001 1.31750E-001
300.09 3.28
BI-214 0.317 609.31* 46.10 3.25532E-001 1.27106E-001
768.36 4.94
806.17 1.22
934.06 3.03
1120.29 15.10
1155.19 1.63
1238.11 5.79
1280.96 1.43
1377.67 4.00
1401.50 1.27
1407.98 2.15
1509.23 2.11
1661.28 1 1.15
1729.60 2.92
1764.49% 15.40 6.95683E-001 4.58765E-001
1847.42 2.11
PB-214 0.537 74.81* @ 6.44  2.05329E+000 1.56452E+000
77.11 @ 10.80
87.30 @ 4.84
242.00 7.43
205,22% 19.30 1.94791E-001 2.05970E-001
351.93* 37.60 2.13180E-001 1.25589E-001
785.96 1.07
U-235 0.669 89.95 @ 3.56
93.35* @ 5.81 2.01714E+001 3.67143E+000
105.00 2.69
109.16 1.54
143.76%* 10.96  6.62888E-001 3.87172E-001
163.33 5.08
185.72%* 57.20  4.48323E-001 1.08623E-001



Interference Corrected Activity Report 8/18/01 2:54:04 PM Page
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/gram) Uncertainty
U-235 0.669 202.11 1.08
205.31 5.01
U-238 0.997 63.29%* 4.80 1.25081E+001 4.11892E+000
92.60%* 5.60 2.09278E+001 3.80911E+000
1001.03* 0.84 3.47140E+001 9.80481E+000

* = Energy line found in the
@ = Energy line not used for

spectrum.
Weighted Mean Activity

Energy Tolerance 1.000 kev
Nuclide confidence index threshold = 0.30
Errors quoted at 1.960 sigma

3
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*************************************************************************

ol INTERFERENTCE CORRECTETPD REPORT *K KKK

*************************************************************************

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pCi/gram) Uncertainty

K-40 0.978 8.077438E+000 1.488589E+000

TL-208 @ 0.625 1.807999E-001 6.517314E-002
X BI-211 0.792

PB-212 @ 0.448 3.615690E-001 1.317496E-001

BI-214 0.317 3.519202E-001 1.224911E-001

PB-214 @ 0.537 2.081963E-001 1.072283E-001
X RA-226 0.949

U-235 @ 0.669 4.663599E-001 1.033528E-001

U-238 0.997 1.813444E+001 2.689844E+000

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

Errors guoted at 1.960 sigma

* %k ok ok ok ok ok ok k U N I D E N T I F I E D P E A K S ok Kk Kk ok ok ok ok ke ok

Peak Locate Performed on: 8/18/01 2:54:02 PM-
Peak Locate From Channel: 100
Peak Locate To Channel: 8192

Peak Energy Peak Size in Peak CPS

No. {(keV) Counts per Second $ Uncertainty
4 98.39 1.2143E-001 46.49

M = First peak in a multiplet region

m = Other peak in a multiplet region

F = Fitted singlet

Errors quoted at 1.960 sigma
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Nuclide MDA Report

*‘k************************************************************************

e NUCLTITDE M DA REPORT *E KKK

**************************************************************************

Detector Name: 7078DIG
Sample Geometry:
Sample Title: LC-3A-2 Outlow 2

Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
+ K-40 1461.00%* 10.67 1.3583E+000 1.36E+000 8.0774E+000
Co-60 1173.24 100.00 1.2159E-001 7.40E-002 -4.6458E~-002
1332.50 100.00 7.4038E-002 ~5.9255E-002
Cs-137 661.66 85.10 1.2766E-001 1.28E-001 3.3107E-003
+ TL-208 277.36 6.31 1.5656E+000 7.63E-002 2.7339E-001
510.77 22.60 6.0245E-001 3.8562E-001
583.19* 84.50 7.6294E-002 1.8080E-001
763.13 1.81 8.0619E+000 6.5901E+000
860.56 12.42 9.9694E-001 7.6675E-001
> 2614.53 99.16 0.0000E+000 0.0000E+000
BI-211 72.87 1.27 2.1027E4+001 5.48E-001 3.6980E+001
351.06%* 12.91 5.4753E-001 6.2088E-001
PB-211 404.85 3.78 2.5926E+000 2.59E+000 1.1811E-002
427.09 1.76 5.7024E+000 -2.0515E+000
832.01 3.52 2.8747E+000 -1.6375E+000
BI-212 727.33 6.58 1.6779E+000 1.68E+000 -3.4599E-001
785.37 1.10 1.0717E+001 3.7648E+000
1620.50 1.49 6.1605E+000 5.0831E-001
+ PB-212 74.81%* 10.40 1.5729E+000 1.82E~001 1.2715E+000
77.11 17.50 1.3650E+000 4.2038E-001
87.30 7.81 2.6156E+000 2.8669E-001
238.63%* 43,30 1.8160E-001 3.6157E-001
300.09 3.28 3.0919E+000 1.2389E-002
+ BI-214 609.31* 46.10 1.6045E-001 1.60E-001 3.2553E-001
768.36 4.94 3.1527E+000 3.1759E+000
806.17 1.22 9.9144E+000 9.0646E+000
934.06 3.03 3.6132E+000 1.2146E+000
1120.29 15.10 8.8668E-001 2.0653E-001
1155.19 1.63 7.6480E+000 1.2395E+000
1238.11 5.79 2.1990E4+000 1.5300E-001
1280.96 1.43 8.1072E+000 1.2051E-002
1377.67 4.00 2.6766E+000 -6.7489E-001
1401.50 1.27 8.9618E+000 3.4381E+000
1407.98 2.15 5.5599E+000 7.4482E-001
1509.23 2.11 5.0400E+000 1.5973E+000
1661.28 1.15 7.7111E+000 2.0352E+000
1729.60 2.92 2.3548E4+000 -2.4384E+000
1764.49%* 15.40 6.5560E-001 6.9568E-001
1847.42 2.11 4.4804E+000 1.1100E+000
+ PB-214 74.81* 6.44 2.5401E4+000 1.88E-001 2.0533E+000
77.11 10.80 2.2118E+000 6.8118E-001
87.30 4.84 4.2207E+000 4.6261E-001
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Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)

+ PB-214 242.00 7.43 1.8277E+000 1.88E-001 -7.0620E-001

295.22% 19.30 3.3891E-001 1.9479E~-001

351.93~* 37.60 1.8799E-001 2.1318E-001

785.96 1.07 1.0892E+001 -1.0698E-001

RA-226 186.21~* 3.28 2.1580E+000 2.16E+000 7.8183E+000

93.35 0.32 8.4701E+001 5.85E-001 -1.8385E+000

129.07 2.42 4.3390E+000 1.8224E+4+000

209.25 3.89 2.6331E+000 4,.9478E-001

270.24 3.46 2.9852E+000 1.2077E+000

338.32 11.27 9.1607E-001 5.8198E-001

409.46 1.92 4,.9317E4+000 -3.3267E+000

463.00 4.40 2.3141E+000 5.9486E-001

794.95 4.25 2.7591E+000 3.9987E-001

911.20 25.80 5.8455E-001 6.4784E-001

964.77 4.99 3.0898E+000 1.0689E+000

968.97 15.80 9.4448E-001 5.0654E-001

1588.20 3.22 3.7010E+000 2.2303E+000

89.95 3.56 8.0497E+000 1.24E-001 -2.2715E+000

93.35* 5.81 3.8112E+000 2.0171E+001

105.00 2.69 4.4216E+000 -2.0631E+000

109.16 1.54 8.6980E+000 -3.1766E+000

143.76%* 10.96 5.6962E-001 6.6289E-001

163.33 5.08 2.0947E+000 1.7892E-001

185.72* 57.20 1.2375E-001 4.4832E-001

202.11 1.08 9.1751E+000 -1.8313E+000

205.31 5.01 2.0462E+000 1.5754E+000

63.29% 4.80 5.6401E+000 3.95E+000 1.2508E+001

92.60%* 5.60 3.9541E+000 2.0928E+001

1001.03~* 0.84 9.8816E+000 3.4714E+001

59.54 35.90 9.2256E-001 9.23E-001 2.4583E-002

Nuclide identified during the nuclide identification

Energy line found in the spectrum

MDA value not calculated

Half-life too short to be able to perform the decay correction

®V *+
oo



*************************************************************************

* Kk Kk kk

GAMMA

SPECTRUM

* % Kk k&

ANALYSIS

*************************************************************************

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:54:21 PM

LC-3A-3 Outflow 3

Cabrera
ISOCs 7078
3.00
100 - 8192
100 - 8192
1.000 kev

7.446E+002 gram

7/12/01 10:52:20 AM

600.0 seconds
600.2 seconds

6/26/01
6/26/01
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*************************************************************************

ko k ke k NUCLTITDE IDENTIFICATTION REPORT Fok ok kek

*************************-k***********************************************

Sample Title: LC-3A-3 Outflow 3
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

.................... IDENTIFIED NUCLIDES e e et e

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/gram) Uncertainty
K-40 0.985 1461.00%* 10.67 7.23421E+000 1.49887E+000
TL-208 0.619 277.36 6.31

510.77 @ 22.60
583.19%* 84.50 1.93380E-001 8.21920E-002

763.13 1.81
860.56 12.42
2614.53 99.16
PB-212 0.451 74.81* @ 10.40 1.57156E+000 1.00757E+000
77.11 @ 17.50
87.30 @ 7.81
238.63* 43.30 3.60781E-001 1.39280E-001
300.09 3.28
U-235 0.474 89.95 @ 3.56
93.35* @ 5.81 1.55499E+001 2.95086E+000
105.00 2.69
109.16 1.54
143.76 10.96
163.33 5.08
185.72%* 57.20 3.85725E-001 1.07570E-001
202.11 1.08
205.31 5.01
U-238 0.999 63.29* 4.80 1.17531E4001 3.88177E+000
92.60% 5.60 1.61330E+4001 3.06152E+000
1001.03* 0.84 2.74409E+001 1.09315E+001

* Energy line found in the spectrum.

i

@ Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keV
Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma
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s oKk ok ok ek Kk kg ok ok ok Rk ok ke kR ok ok ok ok ke ke ok ok ke sk ke e ke ke ke kR ok ok ke ok R ok ke ke ok ok sk ok ok sk ok ok ok ok ok ok ok ok ke ok ke ok ek ok

* ke dkdkok INTERFERENTCE CORRECTED REPORT ol

Ik ok dkhkkhkkkhkkhkkkrhkdhk kb bk bk hhhhkhkhkkhhhdhkhkhhdhhkrhhbhhhdrhrhhkhhkhkrhhkdrbbhhkdhrhhhdk

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/gram) Uncertainty
K-40 0.985 7.234214E+000 1.498866E+000
TL-208 @ 0.619 1.933800E-001 8.219204E-002
PB-212 @ 0.451 3.607807E-001 1.392804E-001

X RA-226 0.953

U-235 @ 0.474 3.868798E-001 1.067264E-001
U-238 0.999 1.481637E+001 2.348656E+000

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

([

Errors quoted at 1.960 sigma

J ok ok ok ke ke ke ok ke ke UNTITUDE N TIUFTIZE D P E A K g * Kk ok ok ok ok ok ok ok

Peak Locate Performed on: 8/18/01 2:54:20 PM
Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy ' Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
6 295.17 2.7295E-002 104.31

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

mE =R
nan

Errors quoted at 1.960 sigma
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Nuclide MDA Report

khkkkhkhkkkkkkhkhkkh bk hkkhkk bk hkhkhkhhkhkhkhkhkdhhkhhkhkrhkdhhhhhhhkhkhkrhkhrkhkkhhkdkdkkdxkhhhkhkk

Hk KKk NUCLTIDE MDA REPORT * kokok ok
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Detector Name: 7078DIG
Sample Geometry:
Sample Title: LC-3A-3 Outflow 3

Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
+ K-40 1461.00%* 10.67 1.3841E+000 1.38E+000 7.2342E+000
Co-60 1173.24 100.00 1.4123E-001 1.25E-001 -2.9008E-002
1332.50 100.00 1.2537E-001 9.7363E-002
Cs-137 661.66 85.10 1.4484E-001 1.45E-001 -1.3233E-001
+ TL-208 277.36 6.31 1.6214E+000 1.10E-001 5.1989E-001
510.77 22.60 6.9979E-001 9.4623E-001
583.19%* 84.50 1.0990E-001 1.9338E-001
763.13 1.81 8.8006E+000 4.3059E+000
860.56 12.42 1.2492E+000 8.5213E-001
> 2614.53 99.16 0.0000E+000 0.0000E+000
BI-211 72.87 1.27 2.1267E+001 9.60E-001 -1.5620E+001
351.06 12.91 9.6039E-001 6.9498E-001
PB-211 404.85 3.78 2.8902E+000 2.89E+000 1.0019E+000
427.09 1.76 6.1836E+000 4,.5593E+000
832.01 3.52 3.8194E+000 -5.7857E-001
BI-212 727.33 6.58 1.8754E+000 1.88E+000 -1.0178E+000
785.37 1.10 1.0881E+001 3.9194E-001
1620.50 1.49 7.7884E+000 2.0495E+000
+ PB-212 74.81%* 10.40 1.6018E+000 1.92E-001 1.5716E+000
77.11 17.50 1.3793E+000 7.4579E-001
87.30 7.81 2.6302E+000 1.7085E+000
238.63* 43.30 1.9231E-001 3.6078E-001
300.09 3.28 3.5549E+000 -9.1964E-001
BI-214 609.31 46.10 3.5210E-001 3.52E-001 3.1076E-001
768.36 4.94 3.4688E+000 4.1068E+000
806.17 1.22 9.4726E+000 -5.2184E+000
934.06 3.03 5.0737E+000 4.7294E+000
1120.29 15.10 1.0835E+000 4.8639E-001
1155.19 1.63 9.3016E+000 6.2757E+000
1238.11 5.79 2.7580E+000 1.6776E+000
1280.96 1.43 8.7971E+000 -2.3298E+000
1377.67 4.00 2.6453E+000 -5.2538E-001
1401.50 1.27 1.0905E+001 3.9768E+000
1407.98 2.15 6.5993E+000 2.0223E+000
1509.23 2.11 5.8543E+000 6.0027E-001
1661.28 1.15 7.4010E+0Q00 -5.7865E+000
1729.60 2.92 3.9668E+000 5.4084E-001
1764.49 15.40 7.9262E-001 4.8071E-001
1847.42 2.11 5.9494E+000 -9.8404E-001
PB-214 74.81 6.44 4.1185E+000 3.37E-001 6.9450E+000
77.11 10.80 2.2350E+000 1.2085E+000
87.30 4 4.2442E+000 2.7568E+000

.84
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Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
PB-214 242.00 7.43 1.9500E+000 3.37E-001 -7.2600E-001
295.22 19.30 6.1963E-001 3.9156E-002
351.93 37.60 3.3747E-001 4,3246E-001
785.9%6 1.07 1.1191E+001 -2.4186E+000
RA-226 186.21* 3.28 2.2436E+000 2.24E+000 6.7267E+000
AC-228 93.35 0.32 7.9478E+001 6.56E-001 2.7794E4+002
129.07 2.42 4.0817E+000 3.2604E+000
209.25 3.89 2.6442E+000 9.6569E-001
270.24 3.46 3.2030E+000 2.7738E+000
338.32 11.27 1.0335E4+000 1.5509E-001
409.46 1.92 6.0621E+000 2.6326E+000
463.00 4.40 2.6648E+000 1.7487E+000
794.95 4.25 2.7902E+000 2.9590E-001
911.20 25.80 6.5607E-001 3.8953E-001
964.77 4,99 3.0634E+000 9.5070E-001
968.97 15.80 1.0249E+000 8.7152E-001
1588.20 3.22 4.4081E+000 2.7467E+000
U-235 89.95 3.56 7.7458E+000 1.29E-001 -8.2632E+000
93.,35%* 5.81 2.9710E+000 1.5550E+001
105.00 2.69 4.3088E+000 9.6938E-001
109.16 1.54 8.0400E4+000 3.4403E+000
143.76 10.96 9.5576E-001 5.2942E-001
163.33 5.08 1.9178E+000 1.7855E-001
185.72* 57.20 1.2865E-001 3.8573E-001
202.11 1.08 9.3703E+000 1.5755E+000
205.31 5.01 2.1579E+000 2.1495E+000
U-238 63.29%* 4,80 5.1975E+000 3.08E+000 1.1753E+001
892.60%* 5.60 3.0824E+000 1.6133E+001
1001.03~* 0.84 1.4121E+001 2.7441E+001
Am-241 59.54 35.90 8.9589E-001 8.96E-001 2.2312E-001

Nuclide identified during the nuclide identification

Energy line found in the spectrum

MDA value not calculated

Half-1ife too short to be able to perform the decay correction

@V * +
wn
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:54:37 PM

LC-3A-4 Sump 04

Cabrera
ISOCS 7078
3.00
100 - 8192
100 - 8192
1.000 keV

9.055E+002 gram

7/12/01 12:18:05 PM

600.0 seconds
600.2 seconds

6/26/01
6/26/01



Interference Corrected Activity Report
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Page

*************************************************************************

IDENTIFICATION

*************************************************************************

* Kk ok kK

NUCLTIDE

Sample Title:

--------------------

Nuclide

Name

K-40
TL-208

PB-212

BI-214

PB-214

RA-226
U-235

Id

Confidence

0.986
0.623

0.776

0.327

0.735

0.990
0.395

LC-3A-4 Sump 04
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

IDENTIFIED NUCLIDES

Energy
(keV)

1461.
277.
510.
583.

763.

860.
2614.
74.
77.
87.
238.
300.
609.
768.
806.
934.
1120.
1155.
1238.
1280.
1377.
1401.
1407.
15009.
1661.
1729.
1764.
1847.
74.
77.

87.

242.
295.
351.
785.
186.

89.

93.
105.
109.
143.
163.

00>
36
17
19*
13
56
53
81~
11~
30
63*
09
31~*
36
17
06
29
19
11
96
67
50
98
23
28
60
49*
42
81~*
11~*
30
00
22%*
93*
96
21*
95
35
00
16
76
33

™ @ @

™ @

'_\

=

ju

w
VORERNOOWWRJOUIB_OONOINENNEREREREORFE O WS &

[

=

o lNe)

Activity
(pCi/gram)

.35891E+000

.85785E-001

.85000E-001
.15510E-001

.65099E-001

.75070E-001

.43729E+000
.26770E+000
.73279E-001
.99811E-001
.43172E-001

.46814E+000

REPORT

Activity

Uncertainty

1.

w

31756E+000

.81326E-002

.04113E-001
.22265E-001

.35743E-001

.81376E-001

.23791E-001
.14096E-001
.60152E-001
.63810E-001
.05544E-001

.04355E+000

* Kk kK

--------------------

2



Interference Corrected Activity Report 8/18/01 2:54:38 PM Page

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/gram) Uncertainty
U-235 0.395 185.72% 57.20 8.41871E-002 5.98906E-002
202.11 1.08
205.31 5.01
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 kev
Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma
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Interference Corrected Activity Report

*************************************************************************

el INTERFERENTCE CORRECTED REPORT * ok Kk

*************************************.************************************

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/gram) Uncertainty
K-40 0.986 6.358915E+000 1.317565E+000
TL-208 @ 0.623 1.857848E-001 6.813257E-002
X BI-211 0.801 :
PB-212 @ 0.776 4.650990E-001 1.357432E-001
BI-214 0.327 9.352662E-001 1.713912E-001
PB-214 @ 0.735 8.512441E-001 1.621396E-001
? RA-226 0.990 1.468140E+000 1.043553E+000
? U-235 @ 0.395 8.418707E-002 5.989059E-002

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

N

Errors quoted at 1.960 sigma

* %k ok ok ok ok ko Kk U N I D E N T I F I E D P E A K S * Kk ok ok ok ok ok k ok

Peak Locate Performed on: 8/18/01 2:54:36 PM
Peak Locate From Channel: 100
Peak Locate To Channel: 8192

Peak Energy Peak Size in Peak CPS

No. (keV) Counts per Second % Uncertainty
9 910.77 7.8662E-002 35.42

M = First peak in a multiplet region

m = Other peak in a multiplet region

F = Fitted singlet

Errors quoted at 1.960 sigma
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Nuclide MDA Report

**************************************************************************

ol NUCLTIDE MDA REPORT Hok ok ok

**************************************************************************

Detector Name: 7078DIG

Sample Gecmetry:
Sample Title: LC-3A-4 Sump 04
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
+ K-40 1461.00% 10.67 1.3056E+000 1.31E+000 6.3589E+000
Co-60 1173.24 100.00 1.2572E-001 1.03E-001 5.3336E-002
1332.50 100.00 1.0309E-001 6.7526E-003
C5-137 661.66 85.10 1.3259E-001 1.33E-001 4.7763E-002
+ TL-208 277.36 6.31 1.5099E+000 8.46E-002 6.0795E-001
510.77 22.60 6.2495E-001 6.5692E-001
583.19* 84.50 8.4561E-002 1.8578E~001
763.13 1.81 6.1970E+000 3.8282E+000
860.56 12.42 7.9239E-001 -9.4223E-002
> 2614.53 99.16 0.0000E+000 0.0000E+000
BI-211 72.87 1.27 1.4121E+001 6.52E-001 -5.0667E+000
351.06%* 12.91 6.5158E-001 2.7470E+000
PBR-211 404.85 3.78 2.8549E+000 2.85E4+000 -3.9922E-001
427.09 1.76 5.2237E+000 1.7137E+000
8§32.01 3.52 3.4508E+000 1.2149E-001
BI-212 727.33 6.58 1.7886E+000 1.79E+000 2.7823E-001
785.37 1.10 9.2214E+000 2.3110E+000
1620.50 1.49 6.1509E+000 2.0877E+000
+ PB-212 74.81% 10.40 1.0889E+000 1.72E-001 7.8500E-001
77.11% 17.50 5.3754E~-001 4.1551E-001
87.30 7.81 1.5911E+000 1.1739E+000
238.63% 43.30 1.7230E-001 4.6510E-001
300.09 3.28 3.4229E+000 -2.6394E+000
+ BI-214 609.31* 46.10 1.7094E-001 1.71E-001 8.7507E-001
768.36 4,94 2.1719E+000 -1.8012E-002
806.17 1.22 9.5776E+000 6.6900E+000
934.06 3.03 3.6191E+000 2.4252E+000
1120.29 15.10 9.6278E-001 1.5851E-001
1155.19 1.63 6.9425E+000 8.6615E-001
1238.11 5.79 2.4817E+000 1.3771E+000
1280.96 1.43 8.0634E+000 -1.7725E+000
1377.67 4.00 2.7568E+000 -7.6535E-001
1401.50 1.27 8.3479E+000 -4.2034E+000
1407.98 2.15 4.8144E+000 2.7331E+000
1509.23 2.11 4.8141E+000 8.3978E-001
1661.28 1.15 9.0439E+000 1.2320E+000
1729.60 2.92 3.8811E+000 -4.6815E-002
1764.49%* 15.40 5.4563E-001 1.4373E+000
1847.42 2.11 3.8040E+000 -2.9171E+000
+ PB-214 74.81% 6.44 1.7585E+000 2.24E-001 1.2677E+000
77.11% 10.80 8.7101E-001 6.7328E-001
87.30 4.84 2.5674E+000 1.8942E+000



Nuclide MDA Report 8/18/01 2:54:38 PM Page 6

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)

+ PB-214 242.00 7.43 1.9082E+000 2.24E-001 1.9798E-001

295.22+% 19.30 3.5493E-001 6.9981E-001

351.93%* 37.60 2.2372E-001 9.4317E-001

785.96 1.07 9.6212E+000 3.6461E+000

+ RA-226 186.21* 3.28 1.6287E+000 1.63E+000 1.4681E+000

AC-228 93.35 0.32 3.2124E+001 6.44E-001 1.3119E+001

129.07 2.42 3.5265E+000 3.3961E-001

209.25 3.89 2.4303E+000 -3.9231E-001

270.24 3.46 2.8636E+000 2.8140E-001

338.32 11.27 9.5980E-001 1.0708E4+000

409.46 1.92 5.3859E+000 -1.2347E+000

463.00 4.40 2.3211E+000 1.7845E+000

794,95 4.25 1.9301E+000 -7.5568E-001

911.20 25.80 6.4380E-001 8.5907E-001

964.77 4.99 3.0490E+000 2.9030E+000

968.97 15.80 9.0214E-001 6.9663E-001

1588.20 3.22 3.9613E+000 1.7626E+000

89.95 3.56 3.2799E+000 9.34E-002 -1.7325E+000

93.35 5.81 1.7693E+000 7.2258E-001

105.00 2.69 3.2611E+000 -1.4374E-001

109.16 1.54 5.3726E+000 -3.4059E+000

143.76 10.96 7.5925E-001 1.0938E-002

163.33 5.08 1.7479E4+000 -9.3308E~-001

185.72* 57.20 9.3395E-002 8.4187E-002

202.11 1.08 9.0879E+000 8.3902E+000

205.31 5.01 1.9353E+000 7.1478E-001

63.29 4.80 3.8135E+000 1.86E+000 1.0044E+000

92.60 5.60 1.8624E+000 4.1056E-001

1001.03 0.84 1.3387E+001 6.9576E+000

Am-241 59.54 35.90 5.5757E-001 5.58E-001 -2.1441E-001

Nuclide identified during the nuclide identification

Energy line found in the spectrum

MDA value not calculated

Half-life too short to be able to perform the decay correction

®V * +
{1 |
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GAMMA

SPECTRUM
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ANALYSTIS
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:54:51 PM

LC-3A-5 Left to 04

Cabrera
IS0CS 7078
3.00
100 - 8192
100 - 8192
1.000 keV

8.520E+002 gram

7/11/01 5:31:31 PM

300.0 seconds
300.1 seconds

6/26/01
6/26/01
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*************************************************************************

F ke k NUCLTIDE IDENTIFICATTION REPORT kel

*************************************************************************

Sample Title: LC-3A-5 Left to 04
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

.................... IDENTIFIED NUCLIDES e r e e e

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/gram) Uncertainty
K-40 0.991 1461.00%* 10.67 7.77490E+000 1.97304E+000
PB-214 0.405 74.81 @ 6.44
77.11 @ 10.80
87.30 @ 4.84
242.00 7.43
295.22* 19.30 4.81625E-001 2.84797E-001
351.93* 37.60 4,24181E-001 2.62815E-001
785.96 1.07
U-235 0.476 89.95 @ 3.56
93.35* @ 5.81 1.83025E+001 3.85631E+000
105.00 2.69
109.16 1.54
143.76 10.96
163.33 5.08
185.72* - 57.20 3.97715E-001 1.58022E-001
202.11 1.08
205.31 5.01
U-238 0.997 63.29* 4.80 1.28381E4001 4.97792E+000
92.60%* 5.60 1.89888E+001 4.00092E+000
1001.03~* 0.84 3.51854E4001 1.29820E+001
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keV
Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma



Interference Corrected Activity Report 8/18/01 2:54:51 PM Page 3

*************************************************************************

ool INTERFERENTCE CORRECTED REPORT KAk kK

*************************************************************************

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pCi/gram) Uncertainty

K-40 0.991 7.774898E+000 1.973036E+000
X BI-211 0.829

PB-214 @ 0.405 4.506009E-001 1.931427E-001
X RA-226 0.963

U-235 @ 0.476 3.996788E-001 1.573771E-001

U-238 0.997 1.735203E+001 3.033698E+000

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

nnn

Errors quoted at 1.960 sigma

* ok ok ok ok ok ok ok ok ok U N I D E N T I F T E D P E A K g * Kk ok ok ok ok ok ok ook ok

Peak Locate Performed on: 8/18/01 2:54:50 PM
Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
4 238.34 2.2522E-001 38.30
7 766.14 6.3510E-002 61.39

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

m 8=
onon

Errors quoted at 1.960 sigma
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**************************************************************************

NUCLTIDE

**************************************************************************

*ok okok ok

+

Detector Name:
Sample Geometry:
Sample Title:

Nuclide
Name

K-40
Co—-60

Cs-137
TL-208

BI-211

pPB-211

BI-212

PB-212

BI-214

PB-214

7078DIG

MDA

REPORT

LC-3A-5 Left to 04
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Enerqgy

(keV)

1461.
1173.
1332.
661.
277.
510.
583.
763.
860.
2614.
2.
351.

404.
427.
832.
727.
785.
1620.
74.
7.
87.

238.
300.
6009.
768.
806.
934.
1120.
1155.
1238.
1280.
1377.
1401.
1407.
1509.
le6l.
1729.
1764.
1847.
74.
77.
87.

00*
24
50
66
36
77
19
13
56
53
87
0ex*
85
09
01
33
37
50
81
11
30
63
09
31
36
17
06
29
19
11
96
67
50
98
23
28
60
49
42
81
11
30

10.
100.
100.

85.

6.
22.
84.

1.

12.

99.
.27
.91
.78
.76
.52
.58
.10
.49
.40
.50
.81
.30
.28
.10
.94
.22
.03
.10
.63
.79
.43
.00
.27
.15
.11
.15
.92
.40
.11
.44
.80
.84

(-

—

’_\
SO ONUUINNEPENDNNERE AR, OROTWERE &

67
00
00
10
31
60
50
81
42
16

Line MDA

(pCi/gram)

CWUURFROR JORMPRSPRPPRPUURALMDRTWHRWRERPWBROBHWORERENERNNRE e

.7529E+000
.6940E-001
.5032E-001
.1683E-001
.2886E+000
.0011E+000
.6959E-001
.2393E+001
.5312E+000
.0000E+000
.0112E+001
.1637E+000
.3994E+000
.0567E+000
.9566E+000
.0500E+000
.5377E+001
.2508E+001
.6735E+000
.9505E+000
.4406E+000
.1866E-001
.5659E+000
.7747E-001
.7318E+000
.4061E+001
.1367E+000
.5947E+000
.3062E+001
.0738E+000
.3346E+001
.6237E+000
.5792E+001
.0365E+000
.6388E+000
.0622E+001
.6330E+000
.2729E+000
.3240E+000
.9323E+000
.1606E+000
.5519E+000

Nuclide MDA
(pCi/gram)

1.75E+000
1.50E-001

2.17E-001
2.70E-001

1.16E+000

4,40E+000

3.05E+000

5.19E-001

4.77E-001

3.89E-001

Wb BN O W

[ |
NN WERE W,

N~ WNDN

(

* kK kok

Activity

pCi/gram)

.7749E+000
.2372E-002
.5037E-002
.6388E-003
.1083E-001
.0205E+000
.2553E-001
.0905E+000
.4621E-002
.0000E+000
.8020E+001
.2354E+000
.2163E+000
.5297E+000
.6369E+000
.7427E-001
.1646E+001
.0320E+000
.1982E+000
.0707E-002
.5330E+000
.0185E-001
.1050E-002
.0721E-001
.4082E+000
.9966E+000
.6780E+000
.8688E-001
.1697E-001
.7363E-001
.1749E+000
.8968E-002
.9682E+000
.6403E+000
.0348E+000
.8780E-001
.5823E+000
.8745E-001
.1467E+000
.1624E+001
.9757E-002
.4736E+000
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Nuclide identified during the nuclide ldentlflcatlon
Energy line found in the spectrum

MDA value not calculated

Nuclide MDA Report 8/18/01 2:54:51 PM Page 5
Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
PB-214 242.00 7.43 3.0158E+000 3.89E-001 -7.8206E-001

295.22% 19.30 3.8864E-001 4.8162E-001

351.93* 37.60 3.9957E-001 4.2418E-001

785.96 1.07 1.6196E+001 -6.9026E+000

RA-226 186.21%* 3.28 3.7868E+000 3.79E+000 6.9358E+000
AC-228 93.35 0.32 1.0612E+002 9.69E-001 2.7872E+002
129.07 2.42 5.8457E+000 -2.3675E+000

209.25 3.89 3.5928E+000 2.1063E-001

270.24 3.46 4.1511E+000 -1.1009E+000

338.32 11.27 1.6587E+000 1.0082E+00C0

409.46 1.92 7.4156E+000 1.2600E+000

463.00 4.40 3.5896E+000 1.8959E-001

794.95 4.25 4.3778E+000 1.3165E+000

911.20 25.80 9.6852E-001 6.7322E-001

964.77 4,99 5.2913E+000 4.6163E+000

968.97 15.80 1.7343E+000 1.7313E+000

1588.20 3.22 4.8410E+000 -1.5447E+000

U-235 89.95 3.56 1.0156E+001 2.17E-001 -1.4168E+000
93.35* 5.81 4.0970E+000 1.8302E+001

105.00 2.69 5.5906E+000 -1.4794E+000

109.16 1.54 1.0886E+001 -6.9509E-001

143.76 10.96 1.4295E+000 6.6661E-001

163.33 5.08 2.9419E+000 -4.7961E-001

185.72%* 57.20 2.1715E-001 3.9772E-001

202.11 1.08 1.2636E+001 8.5956E+000

205.31 5.01 2.7438E+000 -4.5619E-001

U-238 63.29% 4.80 6.8544E+000 4.25E+000 1.2838E+001
92.60%* 5.60 4.25006E+000 1.8989E+001

1001.03* 0.84 1.1471E+001 3.5185E+001

Am-241 59.54 35.90 1.2838E+000 1.28E+000 -3.7884E-001

Half-life too short to be able to perform the decay correction
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* %k kK

GAMMA

SPECTRUM
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ANALYSIS

***********************************'**************************************

Report Generated On

Sample Title
Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:55:02 PM

LC-3A-6 Sump 03

Cabrera
ISOCS 7078
3.00
100 - 8192
100 - 8192
1.000 keV

7.962E+002 gram

7/12/01 3:15:04 PM

600.0 seconds
600.1 seconds

6/26/01
6/26/01
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*************************************************************************

IDENTIFICATTION

*************************************************************************

* ok ok ok ok

NUCLITDE

Sample Title:

Nuclide
Name

K-40
TL-208

PB-212

BI-214

PB-214

AC-228

Id

Confidence

0.977
0.622

0.779

0.342

0.880

0.366

Energy

LC-3A-6 Sump 03
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

IDENTIFIED NUCLIDES

(keV)

1461.
277.
510.
583.
763.
860.

2614.

74.
77.
87.
238.
300.
609.
768.
806.
934.

1120.

1155.

1238.

1280.

1377.

1401.

1407.

1509.

1661.

1729.

1764.

1847.

74.

77.

87.
242,
295.
351.
785.

93.
129.
2009.
270.
338.
409.
463.

00*
36
17
19*
13
56
53
81*
11*
30
63*
09
31*
36
17
06
29*
19
11
96
67
50
98
23
28
60
49
42
g1~
11*
30
00*
22%
93*
96
35
07
25
24
32*
46
00

™ ® (®

@ @ (@

(

10.

6.
22.
84.

1.
12.
99.
10.
.50

7.
43.

3.
.10
.94
.22
.03
.10
.63
.79
.43
.00
.27
.15
.11
.15
.92
.40
.11
.44
.80
.84
.43
.30
.60
.07
.32
.42
.89
.46
.27
.92
.40

17

1N
(@)

'_\

—

—

w
B R OWWNOR, JONIRROAANONDEREPNNR SO OWRE &

—

Yield

)

67
31
60
50
81
42
16
40

81
30
28

7.

~

= o

W 0

Activity
(pCi/gram)

66231E+000

.77096E-001

.28318E+000
.02967E-001

.65261E-001

.85214E-001

.29458E-001

.07222E+000
.13907E+000

.11583E-001

.15548E-001
.82488E-001

.32924E-001

REPORT

Activity
Uncertainty

1.

= O

=N

47714E+000

.20237E-002

.90403E-001
.64975E-001

.35900E-001

.77697E-001

.49207E-001

.53446E-001
.29357E-001

.26322E-001

.40782E-001
.33309E-001

.50785E-001

* %k ok Kk

--------------------

2



Interference Corrected Activity Report 8/18/01 2:55:02 PM Page

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/gram) Uncertainty
AC-228 0.366 794.95 4.25 '
911.20%* 25.80 6.45922E-001 2.39920E-001
964.77 4.99
968.97* 15.80 6.30949E-001 3.69826E-001
1588.20 3.22
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keVv
Nuclide confidence index threshold = 0.30

Errors gquoted at 1.960 sigma
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*************************************************************************

* Kk ok INTERFERENCE CORRECTETPD REPORT Fokokx ok

*************************************************************************

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/gram) Uncertainty
K-40 0.977 7.662306E+000 1.477144E+000
TL-208 @ 0.622 1.770959E-001 8.202375E-002
X BI-211 0.797

PB-212 @ 0.779 6.652605E-001 1.358996E-001
BI-214 0.342 4.776699E-001 1.652379E-001
PB-214 @ 0.880 4.265439E-001 1.124937E-001
AC-228 @ 0.366 5.650610E-001 1.745784E-001

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

o

Errors quoted at 1.960 sigma

* % F ok kK k ok Kk k U N I D E N T I F I E D P E A K S %k Kk k kK k Kk k ok
Peak Locate Performed on: 8/18/01 2:55:01 PM
Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty

All peaks were identified.

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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Nuclide MDA Report

**************************************************************************

w kX x NUCLTITDE MDA REPORT xoxokokok

*******************************-k***-k**************************************

Detector Name: 7078DIG
Sample Geometry:
Sample Title: LC-3A-6 Sump 03

Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
+ K-40 1461.00%* 10.67 1.2955E+000 1.30E+000 7.6623E+000
Co-60 1173.24 100.00 1.3434E-001 8.93E-002 -8.1489E-002
1332.50 100.00 8.9255E-002 -9.9533E-002
CS-137 661.66 85.10 1.2526E-001 1.25E-001 3.6413E-002
+ TL-208 277.36 6.31 1.5349E+000 1.15E-001 -1.3281E-001
510.77 22.60 7.3566E-001 9.1409E-001
583.19* 84.50 1.1544E-001 1.7710E-001
763.13 1.81 6.8010E+000 -8.6886E-001
860.56 12.42 8.1924E-001 -8.9275E-001
> 2614.53 99.16 0.0000E+000 0.0000E+000
BI-211 72.87 1.27 1.6137E+001 4.61E-001 -1.2984E+001
351.06% 12.91 4.6059E-001 1.1140E+000
PB-211 404.85 3.78 3.0702E+000 3.07E+000 9.4699E-001
427.09 1.76 5.3947E+000 2.7025E+000
832.01 3.52 3.3307E+000 5.2098E-001
BI-212 727.33 6.58 1.9733E+000 1.97E+000 7.6169E-001
785.37 1.10 1.0176E+001 -7.8183E-001
1620.50 1.49 6.6921E+000 2.0135E+000
+ PB-212 74.81%* 10.40 1.1187E+000 1.47E~-001 1.2832E+000
77.11* 17.50 5.0216E~001 7.0297E-001
87.30 7.81 1.8486E+000 1.3764E+000
238.63%* 43.30 1.4660E-001 6.6526E~-001
300.09 3.28 3.4094E+000 -1.0953E+000
+ BI-214 609.31* 46.10 2.3780E-001 2.38E-001 4.8521E-001
768.36 4.94 2.6504E+000 1.0947E+000
806.17 1.22 9.5897E+000 3.2420E+000
934.06 3.03 3.9897E+000 -1.6686E-001
1120.29* 15.10 7.3326E-001 4.2946E-001
1155.19 1.63 8.0357E+000 1.7038E-001
1238.11 5.79 2.6155E+000 1.3349E+000
1280.9%96 1.43 7.8132E+000 -3.713%E+000
1377.67 4.00 2.9075E+000 ~9.2279E-001
1401.50 1.27 1.0198E+001 3.5835E+000
1407.98 2.15 5.9043E+000 1.2201E+000
1509.23 2.11 5.6412E+000 4.0827E+000
1661.28 1.15 6.9214E+000 1.1351E+000
1729.60 2.92 2.7919E+000 2.4491E-001
1764.49 15.40 1.1168E+000 9.7920E-001
1847.42 2.11 4.6063E+000 8.8132E-001
+ PB-214 74.81%* 6.44 1.8066E+000 1.58E-001 2.0722E+000
77.11%* 10.80 8.1368E-001 1.1391E+000
87.30 4.84 2.9830E+000 2.2210E+000
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Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)

242.00* 7.43 8.2979E-001 1.58E-001 9.1158E-001

295.22%* 19.30 3.5818E-001 4.1555E-001

351.93%* 37.60 1.5814E-001 3.8249E-001

785.96 1.07 1.0786E+001 2.3417E+000

186.21 3.28 3.3369E+000 3.34E+000 1.4806E+000

93.35 0.32 3.9269E+001 2.48E-001 3.5418E+001

129.07 2.42 3.6872E+000 6.7427E-001

209.25 3.89 2.7540E+000 1.8835E+000

270.24 3.46 3.1434E+000 2.5624E+000

338.32* 11.27 5.7469E-001 3.3292E-001

409.46 1.92 5.7550E+000 1.7819E+000

463.00 4.40 2.5565E+000 2.1064E+000

794.95 4.25 2.7321E+000 2.8647E-001

911.20%* 25.80 2.4804E-001 6.4592E-001

964.77 4.99 3.3564E+000 1.2628E+000

968.97* 15.80 5.1030E-001 6.3095E-001

1588.20 3.22 4,2218E+000 2.6172E+000

89.95 3.56 3.9435E+000 1.93E-001 1.9588E+000

93.35 5.81 2.1629E+000 ‘ 1.9507E+000

105.00 2.69 3.4408E+000 -1.0311E+000

109.16 1.54 6.3379E+000 2.9342E+000

143.76 10.96 7.8903E-001 3.0244E-001

163.33 5.08 1.8082E+000 6.1469E-001

185.72 57.20 1.9290E-001 1.4123E-001

202.11 1.08 8.5248E+000 : -8.0342E-001

205.31 5.01 1.9940E+000 -5.0324E-001

U-238 63.29 4.80 3.7291E+000 2.28E+000 ~3.9942E+000

92.60 5.60 2.2796E+000 1.0569E+000

1001.03 0.84 1.6794E4+001 -2.1240E+000

Am-241 59.54 35.90 5.4726E-001 5.47E-001 -4.1429E-001

Nuclide identified during the nuclide identification

Energy line found in the spectrum

MDA value not calculated

Half-life too short to be able to perform the decay correction

@V * +
(1



*************************************************************************

Kk ok ok koK

GAMMA

SPECTRUM

* ok k ok x

ANALYSTIS

*************************************************************************

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range {(in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:55:17 PM

LC-3A-7 Left to 03

Cabrera
ISOCS 7078
3.00
100 - 8192
100 - 8192
1.000 kevVv

8.006E+002 gram

7/12/01 2:11:27 PM

600.0 seconds
600.1 seconds

6/26/01
6/26/01
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Page

Ak kkhkhkkkkkhkkhhhkkkkkhkkkhkkkhkhhkkkkhhkkkkkkhkhkkhhhhkhhdhkhhkhhkdhkhkhhhkdkkhhkhhhhk

REPORT

R S S R L L R R R R R R R R R R E TR EE S S E SRR EREEEREEE SRR

ok ok ok NUCLTIDE

Sample Title:

Nuclide Id Energy

IDENTIFICATTION

LC-3A-7 Left to 03
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

IDENTIFIED NUCLIDES

Name Confidence (keV)

K-40 0.975 1461.
TL-208 0.821 277.
510.

583.

763.

860.

2614.

BI-214 0.339 609.
768.

806.

934.

1120.

1155.

1238.

1280.

1377.

1401.

1407.

1509.

1661.

1729.

1764.

1847.

*

@

Energy Tolerance

Errors gquoted at

00*
36
T7*
19*
13
56
53
31*
36
17
06
29*
19
11
96
67
50
98
23
28
60
49
42

(

10.

6.
22.
84.

1.
12.
99.
.10
.94
.22
.03
.10
.63
.79
.43
.00
.27
.15
.11
.15
.92
.40
.11

= 1=
[6)}

MNDONDEPEPNNDERE_RPEOOIREROTWE

=

Energy line found in the
Energy line not used for
1.000 keV
Nuclide confidence index threshold
1.960 sigma

oe

Yield

)

67
31
60
50
81
42
16

[NORTEN

Activity
(pCi/gram)

L44272E+000

.58783E-001
.17478E-001

.71933E-001

.21663E-001

spectrum.
Weighted Mean Activity

= 0.30

Activity

Uncertainty

1.

3.
7.73100E-002

46051E+000

73006E-001

.47445E-001

.66851E-001

* %k %k ok ok

2
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*************************************************************************

*ok Ak kK INTERPFERENCE CORRECTETD REPORT * kK ok ok

*************************************************************************

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/gram) Uncertainty
K-40 0.975 6.442719E+000 1.460513E+000
TL-208 @ 0.821 2.174780E-001 7.724415E-002
BI-214 0.339 3.927569E-001 1.368082E-001

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

o

Errors quoted at 1.960 sigma

%k ok ok ok kok ok ok ke UNTID ENT I FIE D P E A K S * ok ok ok ko k ok ok ok

Peak Locate Performed on: 8/18/01 2:55:15 PM
Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second $ Uncertainty
1 238.54 2.3394E-001 21.91
2 294.97 8.7130E-002 39.63
3 327.37 3.1667E-002 69.55
4 337.83 4.6704E-002 57.14
8 910.88 6.1190E-002 39.66
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma



Nuclide MDA Report
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Page 4

**************************************************************************

* Kk ok ok k

N U

CLITDE

MDA

REPORT

* % ok ok k

**************************************************************************

Detector Name:
Sample Geometry:

Sample Title:

Nuclide
Name

+ K-40
Co-60

Cs-137
+ TL-208

BI-211

PB-211

BI-212

PB-212

+ BI-214

PB-214

7078DIG

LC-3A-7 Left to 03
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Energy

(keV)

1461.
1173.
1332.
661.
277.
510.
583.
763.
860.
2614.
2.
351.
404.
427.
832.
727.
785.
1620.
4.
7.
87.
238.
300.
609.
768.
806.
934.
1120.
1155.
1238.
1280.
1377.
1401.
1407.
1509.
16061.
1729.
1764.
1847.
74.
77.
87.

00*
24
50
66
36
77*
19*
13
56
53
87
06
85
09
01
33
37
50
81
11
30
63
09
31~*
36
17
06
29%
19
11
96
67
50
98
23
28
60
49
42
81
11
30

10.
100.
100.
85.

6.
22.
84.
.81
12.
99.

1.
12.
.78
.76
.52
.58
.10
.49
.40
.50
.81
.30
.28
.10
.94
.22
.03
.10
.63
.79
.43
.00
.27
.15
.11
.15
.92
.40
.11
.44
.80
.84

1

P OYWR W

[

[y

=
SR ONANUNEFENNRFRBRRFRLROFP,OTWE &

67
00
00
10
31
60
50

42
16
27
91

Line MDA

(pCi/gram)

N WORASNCTIRPRNONUORRPRNRFRFWWRRFROAORRPWONRPROOUONOORE PR

.5693E+000
.2906E-001
.1040E-001
.2975E-001
.5717E+000
.0371E-001
.4214E-002
.6796E+000
.2658E-001
.0000E+000
.5709E+001
.0800E+000
.5456E+000
.8563E+000
.3124E+000
.7442E+000
.0729E+001
.3365E+000
.9576E+000
.0660E+000
.8500E+000
.6622E-001
.2544E+000
.9287E-001
.8297E+000
.0207E+001
.0311E+000
.2958E-001
.1096E+000
.4533E+000
.7583E+000
.8114E+000
.0142E+001
.0915E+000
.6102E+000
.8834E+000
.3897E+000
.0169E+000
.0838E+000
.1613E+000
.7274E+000
.9852E+000

Nuclide MDA

(pCi/gram)

1.57E+000
1.10E-001

1.30E-001
9.42E-002

1.08E+000

2.55E+000

1.74E+000

3.66E-001

1.93E-001

3.63E-001

Activity

(pCi/gram)

| [
O WNOAR R ORNNDENS WO

U W W NN~

| I [
OdFRr WO Ww

Wk

.4427E+000
.1597E-002
.0495E-002
.8314E-002
.9788E-001
.5878E-001
.1748E-001
.9274E+000
.2681E-001
.0000E+000
.5902E+001
.5241E+000
.8400E-001
.6236E+000
.1613E-001
.3298E-001
.9970E+000
.7004E+000
.0824E+000
.7155E-001
.1492E+000
.4388E-001
.2550E+000
.7193E-001
.1189E+000
.4907E+000
.5922E+000
.2166E-001
.8659E+000
.8546E-001
.4843E+000
.7754E-001
.7145E+000
.4078E+000
.9551E-001
.9427E+000
.3403E+000
.6494E-001
.1014E-001
.5926E+000
.2502E+000
.4680E+000
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Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)

PB-214 242.00 7.43 2.1029E+000 3.63E-001 -7.8279E-001

295.22 19.30 6.4917E-001 7.5212E-001

351.93 37.60 3.6294E-001 4.1263E~-001

785.96 1.07 1.1185E+001 4.7477E+000

186.21 3.28 3.1288E+000 3.13E+000 2.4808E+000

93.35 0.32 4.0012E+001 6.67E-001 5.8240E+001

129.07 2.42 3.4867E+000 -7.1372E-001

209.25 3.89 2.4037E+000 1.2336E-001

270.24 3.46 2.7752E+000 -7.4090E-001

338.32 11.27 9.7836E-001 4.9378E-001

409.46 1.92 5.3278E+000 -2.0697E+000

463.00 4.40 2.3901E+000 2.9937E-001

794.95 4.25 3.0862E+000 1.1929E+000

911.20 25.80 6.6704E-001 8.1497E-001

964.77 4,99 2.9151E+000 1.9365E+000

968.97 15.80 9.1242E-001 7.3686E-001

1588.20 3.22 3.5584E+000 1.8195E+000

89.95 3.56 4.0674E+000 1.75E-001 4.7176E+000

93.35 5.81 2.2038E+000 3.2077E+000

105.00 2.69 3.4218E+000 6.9431E-001

109.16 1.54 5.6445E+000 2.8919E+000

143.76 10.96 8.2740E-001 5.1895E-001

163.33 5.08 1.8340E+000 2.6720E-001

185.72 57.20 1.7480E-001 4.4360E-002

202.11 1.08 8.7537E+000 2.7983E+000

205.31 5.01 1.9587E+000 -4.2325E-001

U-238 63.29 4.80 3.5691E+000 2.31E+000 -8.0631E-001

92.60 5.60 2.3108E+000 8.1589E-001

1001.03 0.84 1.7323E+001 9.7871E+000

Am-241 59.54 35.90 5.5554E-001 5.56E-001 -1.8656E-001

Nuclide identified during the nuclide identification

Energy line found in the spectrum

MDA value not calculated

Half-life too short to be able to perform the decay correction

™V * +
nnn



*************************************************************************

* ok Kk kK

GAMMA

SPECTRUM

* %k ok ke

ANALYSTIS

*************************************************************************

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:55:28 PM

LC-3A-8 Right to 02

Cabrera
IS0Cs 7078
3.00
100 - 8192
100 - 8182
1.000 kevVv

7.874E+002 gram

7/12/01 3:03:00 PM

600.0 seconds
600.1 seconds

6/26/01
6/26/01



Interference Corrected Activity Report

8/18/01

2:55:28 PM

Page

*************************************************************************

* %k ok ok ok

NUCLTIDE

IDENTIFICATTION

REPORT

* ok ok koK

*******************-k*****************************************************

Sample Title:

LC-3A-8 Right to 02

Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

IDENTIFIED NUCLIDES

Nuclide Id Energy Yield Activity
Name Confidence (keV) (%) (pCi/gram)
K-40 0.965 1461.00%* 10.67 6.97799E+000
TL-208 0.623 277.36 6.31
510.77 @ 22.60
583.19%* 84.50 1.46143E-001
763.13 1.81
860.56 12.42
2614.53 99.16
PB-212 0.451 74.81* @ 10.40 6.81250E-001
77.11 @ 17.50
87.30 @ 7.81
238.63* 43.30 5.17532E-001
300.09 3.28
BI-214 0.313 609.31~* 46.10 5.00872E-001
768.36 4.94
806.17 1.22
934.06 3.03
1120.29 15.10
1155.19 1.63
1238.11 5.79
1280.96 1.43
1377.67 4.00
1401.50 1.27
1407.98 2.15
1509.23 2.11
1661.28 1.15
1729.60 2.92
1764.49%* 15.40 8.86064E-001
1847.42 2.11
PB-214 0.537 74.81*% @ 6.44 1.10016E+000
77.11 @ 10.80
87.30 @ 4.84
242.00 7.43
295.22* 19.30 6.49013E-001
351.93%* 37.60 6.40629E-001
785.96 1.07
* = Energy line found in the. spectrum.

@ = Energy line not used for
Energy Tolerance 1.000 keV
Nuclide confidence index threshold
Errors quoted at 1.960 sigma

= 0.30

Activity
Uncertainty
1.41331E+000

6.34989E-002

8.06104E-001

1.55237E-001

1.59041E-001

5.12991E-001

1.30178E+000

2.42132E-001
1.71829E-001

Weighted Mean Activity

2
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*************************************************************************

* K dedkok INTERFERENTCE CORRECTETPD REPORT ok Kok ok

*********************************:k**-k************************************

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/gram) Uncertainty
K-40 0.965 6.977985E+000 1.413312E+000
TL-208 @ 0.623 1.461433E-001 6.349887E-002
X BI-211 0.787

PB-212 @ 0.451 5.175324E-001 1.552366E-001
BI-214 0.313 5.346491E-001 1.519081E-001
PB-214 @ 0.537 6.434370E-001 1.401298E-001

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

* kK ok ok ok ok ok ok ok UN I DENT T FIED PE A K S * ok ok ok ok ok ok ok ok ok

Peak Locate Performed on: 8/18/01 2:55:27 PM
Peak Locate From Channel: 100
Peak Locate To Channel: 8192

Peak Energy Peak Size in Peak CPS

No. (keV) Counts per Second % Uncertainty

7 910.82 8.0952E-002 35.31

M = First peak in a multiplet region

m = Other peak in a multiplet region

F = Fitted singlet

Errors quoted at 1.960 sigma
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‘k*******************-k~k****************************************************

UCLTIDE

**************************************************************************

* ok Kk k N

Detector Name:
Sample Geometry:
Sample Title:

Nuclide
Name

+ K-40
Co-60

Cs-137
+ TL-208

BI-211

PB-211

BI-212

+ PB-212

+ BI-214

+ PB-214

7078DIG

MDA

REPORT

LC-3A-8 Right to 02
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Energy

(keV)

1461.
1173.
1332.

661.
277.
77

510

583.
763.
860.

2614.
72.
351.
404.
427.
832.

727,

785.
1620.
4.
77.
87.
238.
300.
609.
768.
806.
934.
1120.
1155.
1238.
1280.
1377.
1401.
1407.
15009.
1661.
1729.
1764.
1847.
74.
7.
87.

00*
24
50
66
36

19*
13
56
53
87
06*
85
09
01
33
37
50
g1~
11
30
63*
09
31*
36
17
06
29
19
11
96
67
50
98
23
28
60
49*
42
81*
11
30

o

(

10.
100.
100.

85.

6.
22.
84.

1.

12.

99.
.27
.91
.78
.76
.52
.58
.10
.49
.40
.50
.81
.30
.28
.10
.94
.22
.03
.10
.63
.79
.43
.00
.27
.15
11
.15
.92
.40
11
.44
.80
.84

—

[
OGN UUNNRERENNER R OROTWERE &

[

Yield

67
00
00
10
31
60
50
81
42
16

Line MDA

(pCi/gram)

NN YOOIV WONORWONRFRFWRRFRRRFPNdRPRFRFROWOWOFRFOROODNNFERERRFE

.2536E+000
.3123E-001
.3810E-001
.4649E-001
.6160E+000
.3454E-001
.9599E-002
.9613E+000
.1204E+000
.0000E+000
.6239E+001
.4756E-001
.0840E+000
.4610E+000
.5645E+000
.9953E+000
.0290E+001
.0734E+000
.3447E+000
.0927E+000
.8575E+000
.9966E-001
.4134E+000
.8699E-001
.4976E+000
.4089E+000
.5474E+000
.0726E+000
.2644E+000
.7861E+000
.9632E+000
.4507E+000
.0312E+001
.1071E+000
.3618E+000
.4701E+000
.1953E+000
.9514E-001
.8388E+000
.1716E+000
.7706E+000
.9973E+000

Nuclide MDA

(pCi/gram)

1.25E+000
1.31E-001

1.46E-001
7.96E-002

5.48E-001

3.08E+000
2.00E+000

2.00E-001

1.87E-001

1.88E-001

NP R RONWOA RN WBWORURONORROAEOJdREB PR RNOUINRERERRE PO

|

* ok ok ok k

Activity

(pCi/gram)

.9780E+000
.8826E-002
.1238E-001
.3091E-002
.2724E+000
.3052E+000
.4614E-001
.2695E+000
.2916E-001
.0000E+000
.3881E+000
.8658E+000
.9527E+000
.0401E+000
.3865E+000
.9972E-001
.3074E-001
.4618E+000
.8125E-001
.1502E+000
.7615E+000
.1753E-001
.2861E+000
.0087E-001
.2234E+000
.0253E-001
.8590E+000
.0157E-001
.4695E+000
.2741E-001
.2944E-001
.9709E-001
.6464E+000
.4934E+000
.2719E-001
.7203E+000
.7995E+000
.8606E-001
.2235E+000
.1002E+000
.8638E+000
.8424E+000



Nuclide MDA Report 8/18/01 2:55:28 PM Page 5

Nuclide Energy Yield - Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)

+ PB-214 242.00 7.43 2.0970E4000 1.88E-001 -2.7441E+000

295.22%* 19.30 3.0080E-001 6.4901E-001

351.93* 37.60 1.8800E-001 6.4063E-001

785.96 1.07 1.0746E+001 2.1655E+000

RA-226 186.21 3.28 3.2251E+000 3.23E+000 8.3474E-001

AC-228 93.35 0.32 3.6728E+001 7.54E-001 1.5140E+001

129.07 2.42 3.6074E+000 1.2488E+000

209.25 3.89 2.5337E+000 7.4927E-001

270.24 3.46 2.9980E+000 1.3156E+000

338.32 11.27 1.0062E+000 5.7370E-001

409.46 1.92 5.4172E+000 1.1342E+000

463.00 4.40 2.4755E+000 2.3279E-001

794,985 4.25 2.7627E+000 6.5944E-001

911.20 25.80 7.5393E-001 6.6025E-001

964.77 4,99 3.3362E4+000 2.8507E+000

968.97 15.80 1.0744E+000 8.7664E-001

1588.20 3.22 4.9924E4000 3.5982E+000

89.95 3.56 3.8248E+000 1.85E-001 2.5077E+000

93.35 5.81 2.0229E+000 8.3386E-001

105.00 2.69 3.5073E4+000 1.6921E+000

109.16 1.54 6.0116E+000 -2.1879E+000

143.76 10.96 7.9440E-001 1.4777E-001

163.33 5.08 1.8862E+000 6.1349E-001

185.72 57.20 1.8474E-001 5.8328E-002

202.11 1.08 8.8609E+000 7.5287E+000

205.31 5.01 1.8451E+000 -5.5633E-001

U-238 63.29 4.80 3.8396E+000 2.10E+000 7.3021E-001

92.60 5.60 2.0988E+000 -8.0462E-001

1001.03 0.84 1.5395E+001 2.1007E+000

Am-241 59.54 35.90 5.6938E-001 5.69E-001 -5.3478E-001

Nuclide identified during the nuclide identification

Energy line found in the spectrum

MDA value not calculated

Half-life too short to be able to perform the decay correction

o

®V * +



****-k-k*******************************************************************

* %k kX

GAMMA

SPECTRIUM

* ok kK ok

ANALYSTIS

********************-k****************************************************

Report Generated On

Sanmple Title
Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:55:41 PM

1C-3A-8 Right to 02

Cabrera
ISOCS 7078
3.00
100 - 8192
100 - 8192
1.000 keV

7.874E+002 gram

7/12/01 3:03:00 PM

600.0 seconds
600.1 seconds

6/26/01
6/26/01
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kA hkkkhkhkkhkk Ak khk ok kA kR Ak kA A A ARk hkkkdhkkkhkkkhkkhkhkhk kA dhddkhkkhkkkddhkhkhrhhhhhddhk

REPORT

Kk rhkkkhk kA A Ak k ok k kA ko k kA hkk kA A Ak kkkkkhkkkkkkkkkkhkkhkhdkhhkhkhkr bk dddhhhkrrhrhhkhk

Fok ok Kk NUCLTIDE

Sample Title:

--------------------

Nuclide

Name

K-40
TL-208

PB-212

BI-214

PB-214

*

Nuclide confidence index threshold

Id En
Confidence (k

0.965 1461.
0.623 277.
510.

583.

763.

860.

2614.

0.451 74.

77

87.

238.

300.

0.313 609.
768.

806.

934.

1120.

1155.

1238.

1280.

1377.

1401.

1407.

1509.

1661.

1729.

1764.

1847.

0.537 4.

77

87.
242.
295.
351.

785

IDENTIFICATION

LC-3A-8 Right to 02
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

IDENTIFIED NUCLIDES

Energy line found in the
@ = Energy line not used for
Energy Tolerance

Errors quoted at

ergy Yield Activity Activity
eV) (%) (pCi/gram) Uncertainty
00* 10.67 6.97799E+000 1.41331E+000
36 6.31
77 @ 22.60
19* 84.50 1.46143E-001 6.34989E-002
13 1.81
56 12.42
53 99.16
81* @ 10.40 6.81250E-001 8.06104E-001
.11 @ 17.50
30 @ 7.81
63* 43.30 5.17532E-001 1.55237E-001
09 3.28
31%* 46.10 5.00872E-001 1.59041E-001
36 4.94
17 1.22
06 3.03
29 15.10
19 1.63
11 5.79
96 1.43
67 4.00
50 1.27
98 2.15
23 2.11
28 1.15
60 2.92
49%* 15.40 8.86064E-001 5.12991E-001
42 2.11
81l* @ 6.44 1.10016E+000 1.30178E+000
.11 @ 10.80
30 @ 4.84
00 7.43
22% 19.30 6.49013E-001 2.42132E-001
93* 37.60 6.40629E-001 1.71829E-001
.96 1.07
spectrumn.
Weighted Mean Activity
1.000 keV

1.960 sigma

= 0.30

* % Kk %k %

2



Interference Corrected Activity Report 8/18/01 2:55:41 PM Page 3

*********************-k***************************************************

xSk kK INTERFERENCE CORRECTETD REPORT * ko Kk

********************-k****************************************************

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/gram) Uncertainty
K-40 0.965 6.977985E+000 1.413312E+000
TL-208 @ 0.623 1.461433E-001 6.349887E-002
X BI-211 0.787

PB-212 @ 0.451 5.175324E-001 1.552366E-001
BI-214 0.313 5.346491E-001 1.519081E~-001
PB-214 @ 0.537 6.434370E-001 1.401298E-001

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

* Kk ok ok ke ko ke ok ok UN I DENT I F I ETD P E A K 8 * Kk ok ok ok ok ok ok ok

Peak Locate Performed on: 8/18/01 2:55:40 PM
Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. {keV) Counts per Second % Uncertainty
7 910.82 8.0952E-002 35.31

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

[t

M
m
F

Errors guoted at 1.960 sigma
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**************************************************************************

NUCLTIDE

********-k*****************************************************************

* Kk kK

+

Detector Name:
Sample Geometry:
Sample Title:

Nuclide
Name

K-40
Co-60

Cs-137
TL-208

BI-211

PB-211

BI-212

PB-212

BI-214

PB-214

7078DIG

MDA

REPORT

LC-3A-8 Right to 02
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Energy

(keV)

l4e61.
1173.
1332.
661.
277.
510.
583.
763.
860.
2614.
72.
351.
404.
427.
832.
727.
785.
1620.
4.
17
87.
238.
300.

609.
768.
806.

934.
1120
1155.
1238.
1280.
1377.
1401.
1407.
15009.
1661.
1729.
1764.
1847.

74.
77.
87.

00*
24
50
66
36
77
19*
13
56
53
87
06*
85
09
01
33
37
50
81*

.11

30
63*
09
31*
36
17
06

.29

19
11
96
67
50
98
23
28
60
49*
42
81~
11
30

(%

10.
100.
100.

85.

6.
22.
84.

1.
12.
99.

1.

.91
.78
.76
.52
.58
.10
.49
.40
.50
.81
.30
.28
.10
.94
.22
.03
.10
.63
.79
.43
.00
.27
.15
.11
.15
.92
.40
.11
.44
.80
.84

=

[
BOOANUOUINREPENNMNR&EROROWR S

=

Yield

67
00
00
10
31
60
50
81
42
16
27

Line MDA

(pCi/gram)

NHFEFNUAS OO WONORFRWONFHFWRRMFRERFRE-JFRFRFPWOTWORFHFORPONSIFREFE R

.2536E+000
.3123E-001
.3810E-001
.4649E-001
.6160E+000
.3454E-001
.9599E-002
.9613E+000
.1204E+000
.0000E+000
.6239E+001
.4756E-001
.0840E+000
.4610E+000
.5645E+000
.9953E+000
.0290E+001
.0734E+000
.3447E+000
.0927E+000
.8575E+000
.9966E-001
.4134E+000
.8699E-001
.4976E+000
.4089E+000
.5474E+000
.0726E+000
.2644E+000
.7861E+000
.9632E+000
.4507E+000
.0312E+001
.1071E+000
.3618E+000
.4701E+000
.1953E+000
.9514E-001
.8388E+000
.1716E+000
.7706E+000
.9973E+000

Nuclide MDA
(pCi/gram)

1.25E+000
1.31E-001

1.46E-001
7.96E-002

5.48E-001

3.08E+000
2.00E+000

2.00E-001

1.87E-001

1.88E-001

NP RFHONWOARUOAWRWOAROROANOHRRFROR®ONRPRPRRENOUNRE R EBE O

| |

* Kk ok kK

Activity
(pCi/gram)

.9780E+000
.8826E-002
.1238E-001
.3091E-002
.2724E+000
.3052E+000
.4614E-001
.2695E+000
.2916E-001
.0000E+000
.3881E+000
.8658E+000
.9527E+000
.0401E+000
.3865E+000
.9972E-001
.3074E-001
.4618E+000
.8125E-001
.1502E+000
.7615E+000
.1753E-001
.2861E+000
.0087E-001
.2234E+000
.0253E-001
.8590E+000
.0157E-001
.4695E+000
.2741E-001
.2944E-001
.9708%E-001
.6464E+000
.4934E+000
.2719E-001
.7203E+000
.7995E+000
.8606E-001
.2235E+000
.1002E+000
.8638E+000
.8424E+000
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Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
+ PB-214 242.00 7.43 2.0970E+000 1.88E-001 -2.7441E+000
295.,22%* 19.30 3.0080E-001 6.4901E-001
351.93* 37.60 1.8800E-001 6.4063E-001
785.96 1.07 1.0746E+001 2.1655E+000
RA-226 186.21 3.28 3.2251E+000 3.23E+000 8.3474E-001
AC-228 93.35 0.32 3.6728E+001 7.54E-001 1.5140E+001
129.07 2.42 3.6074E+000 1.2488E+000
209.25 3.89 2.5337E+000 7.49827E-001
270.24 3.46 2.9980E+000 1.3156E+000
338.32 11.27 1.0062E+000 5.7370E-001
409.46 1.92 5.4172E+000 1.1342E+000
463.00 4,40 2.4755E+000 2.3279E-001
794.95 4,25 2.7627E+000 6.5944E-001
911.20 25.80 7.5393E-001 6.6025E-001
964.77 4.99 3.3362E+000 2.8507E+000
968.97 15.80 1.0744E+000 8.7664E-001
1588.20 3.22 4,9924E+000 3.5982E+000
U-235 89.95 3.56 3.8248E+000 1.85E-001 2.5077E+000
93.35 5.81 2.0229E+000 8.3386E-001
105.00 2.69 3.5073E+000 1.6921E+000
109.16 1.54 6.0116E+000 -2.1879E+000
143.76 10.96 7.9440E-001 1.4777E-001
163.33 5.08 1.8862E+000 6.1349E-001
185.72 57.20 1.8474E-001 5.8328E-002
202.11 1.08 8.8609E+000 7.5287E+000
205.31 5.01 1.8451E+000 -5.5633E-001
U-238 63.29 4,80 3.8396E+000 2.10E+000 7.3021E-001
92.60 5.60 2.0988E+000 -8.0462E-001
1001.03 0.84 1.5395E+001 2.1007E+000
Am-241 59.54 35.90 5.6938E-001 5.69E-001 -5.3478E-001

Nuclide identified during the nuclide identification

Energy line found in the spectrum

MDA value not calculated

Half-life too short to be able to perform the decay correction

@V * +
o
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* kK ok ok

GAMMA

SPECTRUM

* % Kk Kk Kk

ANALYSTIS

dhhkkhkkdhhkhkkhkhkhkkdhkhk bk bk bk hkhkkhkhkkhkhkhkddhkdhhkhkkhhhkhkdhhhhhkkdkhkrdhkhkhrhkdhhhhkdik

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:55:56 PM

LC-3A-9 Sump 02

Cabrera
Is0CsS 7078
3.00
100 - 8192
100 - 8192
1.000 keV

7.237E+002 gram

7/12/01 12:06:56 PM

600.0 seconds
600.2 seconds

6/26/01
6/26/01



Interference Corrected Activity Report

8/18/01

2:55:56 PM

Page

*************************************************************************

REPORT

******-k******************************************************************

* Kk k kK

NUCLTIDE

Sample Title:

Nuclide

Name

K-40
BI-211

PB-212

U-235

U-238

*

Id
Confidence

0.985
0.796

0.452

0.473

0.992

Energy line found in the
@ = Energy line not used for

Energy Tolerance

Nuclide confidence index threshold

Errors gquoted at

1461.
12.
351.
74.
7.
87.
238.
300.
89.
93.
105.
109.
143.
163.
185.
202.
205.
63.
92.
1001.

LC-3A-9 Sump 02
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

IDENTIFIED NUCLIDES

Energy
(keV)

00*
87
06*
81*
11
30
63*
09
95
35*
00
16
76
33
72*
11
31
29*
60*
03*

1.96

IDENTIFICATTION

Yield Activity
(%) (pCi/gram)
10.67 2.97933E+000
@ 1.27
12.91 1.40587E+000
@ 10.40 9.89144E-001
@ 17.50
@ 7.81
43.30 2.73020E-001
3.28
@ 3.56
@ 5.81 9.31700E+000
2.69
1.54
10.96
5.08
57.20 2.90442E-001
1.08
5.01
4.80 5.64420E+000
5.60 9.66638E+000
0.84 1.44594E+001
spectrun.

1.000 kev

0 sigma

0.30

Activity

Uncertainty

1.
4.
8.45220E-001

23536E+000

64012E-001

.61400E-001

.15708E+000

.08869E-001

.65723E+000
.23797E+000
.94039E+000

Weighted Mean Activity

* Kk kK

2
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*************************************************************************

ok INTERTFERENCE CORRECTETD REPORT xx Kk ok

***************-k*********************************************************

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/gram) Uncertainty
K-40 0.985 2.979332E+000 1.235356E+000
BI-211 @ 0.796 1.405868E+000 4.640121E-001
PB-212 @ 0.452 2.730204E-001 1.614001E-001
X RA-226 0.947

U-235 @ 0.473 2.932714E-001 1.083517E-001
U-238 0.992 8.200027E+000 1.663105E+000

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

nu

Errors quoted at 1.960 sigma

* kK ok ok ok ok ok ko UN I DENT I FI E D P E A K S * ok ok k ok ok ok ok ok ok

Peak Locate Performed on: 8/18/01 2:55:55 PM

Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
7 608.80 1.3276E-001 27.38
8 910.79 2.5000E-002 77.43
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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Nuclide MDA Report

******************************‘k*******************************************

xok ok x K NUCLTITDE MDA REPORT hlalialid

**************‘k***********************************************************

Detector Name: 7078DIG
Sample Geometry:
Sample Title: LC-3A-9 Sump 02

Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (% (pCi/gram) (pCi/gram) (pCi/gram)
+ K-40 1461.00%* 10.67 1.6933E+000 1.69E+000 2.9793E+000
Co-60 1173.24 100.00 1.5499E-001 1.29E-001 3.9742E-002
1332.50 100.00 1.2899E-001 1.6725E-002
CsS-137 661.66 85.10 1.3385E-001 1.34E-001 -8.2614E~-002
TL-208 277.36 6.31 1.6370E+000 1.89E-001 5.2974E-001
510.77 22.60 6.3461E-001 3.5491E-001
583.19 84.50 1.8923E-001 1.9903E-001
763.13 1.81 8.8266E+000 -3.5968E-001
860.56 12.42 1.1774E+000 4.7284E-001
> 2614.53 99.16 0.0000E+000 0.0000E+000
+ BI-211 72.87 1.27 1.7320E+001 5.52E-001 1.5568E+001
351.06% 12.91 5.5151E-001 1.4059E+000
PR-211 404.85 3.78 2.8696E+000 2.87E+000 7.4415E-001
427.09 1.76 5.8714E+000 -1.2267E+000
832.01 3.52 3.3146E+000 -1.6016E-001
BI-212 727.33 6.58 2.0053E+000 2.01E+000 8.7043E-001
785.37 1.10 1.1195E+001 5.6059E+000
1620.50 1.49 6.6343E+000 1.4517E+000
+ PB-212 74.81% 10.40 1.3753E+000 2.51E-001 9.8914E-001
77.11 17.50 1.1697E+000 9.3019E-001
87.30 7.81 2.1736E+000 1.0037E+000
238.63% 43.30 2.5136E-001 2.7302E-001
300.09 3.28 3.6764E+000 -4.7125E-001
BI-214 609.31 46.10 4.1993E-001 4.20E-001 5.8648E-001
768.36 4.94 3.3574E+000 1.8155E+000
806.17 1.22 8.6706E+000 -6.8350E+000
934.06 3.03 3.7770E+000 8.7200E-001
1120.29 15.10 1.0876E+000 8.6607E-001
1155.19 1.63 8.5294E+000 -1.5450E+000
1238.11 5.79 2.6714E+000 1.0330E+000
1280.96 1.43 9.0512E+000 -1.5234E+000
1377.67 4.00 3.0184E+000 -3.3227E-001
1401.50 1.27 9.5981E+000 -1.1929E-001
1407.98 2.15 5.8569E+000 -3.8149E+000
1509.23 2.11 4.7510E+000 -6.6440E-001
1661.28 1.15 9.6793E+000 -1.0810E+000
1729.60 2.92 4.5646E+000 4.3255E-001
1764.49 15.40 1.2482E+000 1.303%E+000
1847.42 2.11 5.6240E+000 1.7499E+000
PB-214 74.81 6.44 3.4764E+000 4.02E-001 6.4725E+000
77.11 10.80 1.8953E+000 1.5072E+000
87.30 4.84 3.5074E+000 1.6196E+000
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Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
PB-214 242.00 7.43 1.9379E+000 4.02E-001 2.7813E-001

295.22 19.30 6.7622E-001 4.0112E-001

351.93 37.60 4.0150E-001 6.1314E-001

785.96 1.07 1.1149E+001 2.1461E+000

RA-226 186.21% 3.28 2.6353E+000 2.64E+000 5.0650E+000
AC-228 93.35 0.32 6.3343E+001 6.12E-001 1.7948E+002
129.07 2.42 3.8057E+000 2.0081E+000

209.25 3.89 2.3259E+000 -7.7522E-001

270.24 3.46 2.7658E+000 1.3469E+000

338.32 11.27 9.5513E-001 -1.2374E-001

409.46 1.92 5.7919E+000 -4 ,2598E-001

463.00 4.40 2.4085E+000 -7.3175E-001

794.95 4,25 2.6789E+000 -9.5677E-002

911.20 25.80 6.1175E-001 .5069E-001

964.77 4,99 3.0000E+000 .1669E+000

968.97 15.80 1.0434E+000 .7156E-001

1588.20 3.22 2.8496E+000 .8934E-002

89.95 3.56 6.1650E+000 1.51E-001 .0127E-001

93.35* 5.81 2.5001E+000 .3170E+000

105.00 2.69 3.7701E+000 .2813E-001

109.16 1.54 6.3266E+000 .3578E+000

143.76 10.96 9.1532E-001 .3654E-001

163.33 5.08 1.8219E+000 .6987E-001

185.72% 57.20 1.5112E-001 2.9044E-001

202.11 1.08 9.6409E+000 4.8595E-001

205.31 5.01 1.9878E+000 2.4053E-001

63.29% 4.80 3.8706E+000 2.59E+000 5.6442E+000

92.60% 5.60 2.5938E+000 9.6664E+000

1001.03% 0.84 7.9424E+000 1.4459E+001

Am-241 59.54 35.90 6.6663E-001 6.67E~-001 -2.9547E-001

Nuclide identified during the nuclide identification

Energy line found in the spectrum

MDA value not calculated

Half-1ife too short to be able to perform the decay correction

o

@V * +
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* ok k kX

GAMMA

SPECTRUM

* % Kk ok ok

ANALYSTIS

ok kkkkkkk ok kkkkkkkkk ok ok kkhkk Ak rkkkhkhkhkdhkkhkhkhkdhkhhdkhkkdkhkhkkdhkkkdkkkdhhkkdk

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:56:08 PM

ILC-3A-10 Left to 02

Cabrera
I1sS0Cs 7078
3.00
100 - 8192
100 - 8192
1.000 keV

7.443E+002 gram

7/12/01 11:55:24 AM

600.0 seconds
600.1 seconds

6/26/01
6/26/01
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Ak ok ok kkkkkkdkk ok kkkkkkkhkkkhhkhk ok hkkhhhkhhkhkdkrkhkhhkkkhkhkhkbdhkdkkkkdkkhdkhkhkkdhdhkk

xSk koo NUCLTIVDE IDENTIFICATTION REPORT xook ok k

*************************************************************************

Sample Title: LC-3A-10 Left to 02

Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB
.................... IDENTIFIED NUCLIDES et e e et
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/gram) Uncertainty
K-40 0.995 1461.00% 10.67 7.21336E+000 1.55868E+000
TL-208 0.625 277.36 6.31

510.77 @ 22.60
583.19* 84.50 2.67011E-001 8.72861E-002

763.13 1.81

860.56 12.42

2614.53 99.16

PB-214 0.414 74.81 @ 6.44
77.11 @ 10.80

87.30 @ 4.84

242.00 7.43

295.22% 19.30 4.66385E-001 2.40486E-001
351.93* 37.60 3.66882E-001 1.39839E-001
785.96 1.07

* Energy line found in the spectrum.

(]

@ Energy line not used for Weighted Mean Activity
Energy Toclerance : 1.000 keV
Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

2
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**********-k**************************************************************

*okxox Kk INTERFERENCE CORRECTED REPORT kA Ak

************************************************‘k************************

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/gram) Uncertainty
K-40 0.995 7.213363E+000 1.558683E+000
TL-208 @ 0.625 2.670114E-001 8.728608E-002
X BI-211 0.806

PB-214 @ 0.414 3.920251E-001 1.208870E-001

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

Errors guoted at 1.960 sigma

* ok ok ok ok ok ok ok ok ok U N I D E N T I F I E D P E A K S * k% k ok k ok ok koK

Peak Locate Performed on: 8/18/01 2:56:07 PM

Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 238.53 1.5598E-001 34.31
5 608.94 9.5710E-002 32.00
6 910.81 7.1336E-002 37.85
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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Nuclide MDA Report

Ak kkhkkkdkkkkkhk kb kk kA kkkhkhhk b bk hhhkdkkkkdhk kb bbb hhhhkkdkdkkkkkdkdhkdhkhkhkkkhkdbx

e NUCLTIDE M DA REPORT Kok A
Sk Kk ok ok ok ok ok ke ok ok ok ok ok ok ko ko ok ok R R Kk ok ok ok ok ok ok ko ok ks ok ok ok ke ok ok ok ke ok ok ok ke sk sk ok ok ok kR ok Kk

Detector Name: 7078DIG

Sample Geometry:

Sample Title:

LC-3A-10 Left to 02
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (% (pCi/gram) (pCi/gram) (pCi/gram)
+ K-40 1461.00%* 10.67 1.5827E+000 1.58E+000 7.2134E+000
Co-60 1173.24 100.00 1.1702E-001 1.17E-001 -6.4418E-002
1332.50 100.00 1.2542E-001 1.9506E-002
CS-137 661.66 85.10 1.3957E-001 1.40E-001 7.0303E-002
+ TL-208 277.36 6.31 1.6905E+000 1.03E-001 -7.7199E-001
510.77 22.60 7.2551E-001 9.3651E-001
583.19* 84.50 1.0292E-001 2.6701E-001
763.13 1.81 7.3644E+000 3.3545E+000
860.56 12.42 1.0736E+000 2.5863E~-001
> 2614.53 99.16 0.0000E+000 0.0000E+000
BI-211 72.87 1.27 1.6583E+001 5.09E~-001 6.9941E+000
351.06% 12.91 5.0871E-001 1.0685E+000
PB-211 404.85 3.78 2.8664E+000 2.87E+000 1.0591E+000
427.09 1.76 6.7836E+000 2.8704E+000
832.01 3.52 3.1002E+000 -2.2816E+000
BI-212 727.33 6.58 2.0662E+000 2.07E+000 7.4837E-001
785.37 1.10 1.0363E+001 -1.5141E+001
1620.50 1.49 7.7915E+000 -1.8257E+000
PB-212 74.81 10.40 2.0646E+000 3.79E~-001 3.8133E+000
77.11 17.50 1.1429E+000 1.0710E+000
87.30 7.81 1.8086E+000 2.3897E+000
238.63 43.30 3.7928E-001 9.1516E-001
300.09 3.28 3.5747E+000 -1.9558E+000
BI-214 609.31 46.10 3.9121E-001 3.91E-001 5.7676E-001
768.36 4.94 2.8660E+000 2.7921E+000
806.17 1.22 9.9537E+000 3.5854E-001
934.06 3.03 3.7528E+000 -1.8190E+000
1120.29 15.10 8.9683E-001 -1.1031E-001
1155.19 1.63 8.7430E+000 -5.6063E+000
1238.11 5.79 2.3783E+000 8.9838E-001
1280.96 1.43 9.2193E+000 -5.1216E+000
1377.67 4.00 3.6505E+000 1.1998E+000
1401.50 1.27 9.3325E+000 6.7936E-001
1407.98 2.15 5.6948E+000 -8.1513E-001
1509.23 2.11 5.8567E+000 3.0702E+000
1661.28 1.15 7.9648E+000 1.0825E+000
1729.60 2.92 4.2883E+000 2.7338E+000
1764.49 15.40 1.1753E+000 6.6792E-001
1847.42 2.11 4.3020E+000 7.5109E-001
+ PB-214 74.81 6:.44 3.3341E+000 1.75E-001 6.1581E+000
77.11 10.80 1.8520E+000 1.7355E+000
87.30 4.84 2.9183E+000 3.8561E+000



Nuclide identified during the nuclide identification
Energy line found in the spectrum

Nuclide MDA Report 8/18/01 2:56:09 PM Page 5
Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)

+ PB-214 242.00 7.43 2.1513E+000 1.75E-001 -1.8716E-001
295.22% 19.30 3.4139E-001 4.6639E-001

351.93* 37.60 1.7467E-001 3.6688E-001

785.96 1.07 1.1019E+001 -7.7051E+000

RA-226 186.21 3.28 3.1474E+000 3.15E+000 1.7440E+000
AC-228 93.35 0.32 3.7937E+001 7.69E-001 4.0627E+001
129.07 2.42 3.8487E+000 1.9156E+000

209.25 3.89 2.5734E+000 6.2618E-001

270.24 3.46 3.1880E+000 -1.5500E+000

338.32 11.27 1.0765E+000 5.3854E-001

409.46 1.92 5.7798E+000 4,1268E+000

463.00 4.40 2.7573E+000 1.9064E+000

794.95 4.25 2.7913E+000 ~-7.1504E-001

911.20 25.80 7.6860E-001 8.5834E-001

964.77 4.99 3.6800E+000 4.0798E+000

968.97 15.80 1.1649E+000 1.1668E+000

1588.20 3.22 5.0099E+000 3.8117E+000

U-235 89.95 3.56 3.8074E+000 1.82E-001 2.0147E+000
93.35 5.81 2.0895E+000 2.2376E+000

105.00 2.69 3.4331E+000 -1.0229E+000

109.16 1.54 6.1249E+000 9.2831E-001

143.76 10.96 8.5846E-001 2.3184E-001

163.33 5.08 1.8466E+000 4.4907E-001

185.72 57.20 1.8243E-001 7.7574E-002

202.11 1.08 9.5809E+000 -4.8659E-001

205.31 5.01 2.0264E+000 0.0000E+000

U-238 63.29 4.80 3.8083E+000 2.20E+000 -2.5336E+000
92.60 5.60 2.2006E+000 4.3702E-001

1001.03 0.84 1.4390E+001 8.3806E-002

Am-241 59.54 35.90 5.6795E-001 5.68E-001 -2.7971E-001

MDA value not calculated
Half-1life too short to be able to perform the decay correction

([ T

@V * +



*************************************************************************

* Kk Kk kK

GAMMA

SPECTRIUM

* ok kK

ANALYSTIS

**************************************‘k**********************************

Report Generated On

Sample Title
Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:56:22 PM

LC-3A-11 04 Left 1

Cabrera
ISOCSs 7078
3.00
100 - 8192
100 - 8192
1.000 keVv

9.338E+002 gram

7/12/01 2:22:41 PM

600.0 seconds
600.1 seconds

6/26/01
6/26/01
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*************************************************************************

*x XKk NUCLTIDE IDENTIFICATTION REPORT ok

*************************************************************************

Sample Title: LC-3A-11 04 Left 1
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

.................... IDENTIFIED NUCLIDES e e e e e e

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/gram) Uncertainty
K-40 0.986 1461.00%* 10.67 6.36304E+000 1.26077E+000
TL-208 0.612 277.36 6.31

510.77 @ 22.60
583.19% 84.50 1.18233E-001 6.10287E-002

763.13 1.81
860.56 12.42
2614.53 99.16
BI-214 0.316 609.31%* 46.10 4.20236E-001 1.39604E-001
768.36 4.94
806.17 1.22
934.06 3.03
1120.29 15.10
1155.19 1.63
1238.11 5.79
1280.96 1.43
1377.67 4.00
1401.50 1.27
1407.98 2.15
1509.23 2.11
1661.28 1.15
1729.60 2.92
1764.49% 15.40 5.84748E-001 4.21382E-001
1847.42 2.11
PB-214 0.410 74.81 @ 6.44
77.11 @ 10.80
87.30 @ 4.84
242.00 7.43
295.22% 19.30 4.10253E-001 1.98386E-001
351.93* 37.60 4,.72113E-001 1.44371E-001
785.96 1.07
* = Enerqgy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keV
Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma
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*************************************************************************

ko ek ok INTERTFERENTCE CORRECTED REPORT ok kK

***************************************-k*********************************

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/gram) Uncertainty
K-40 0.986 6.363035E+000 1.260771E+000
TL-208 @ 0.612 1.182327E-001 6.102872E-002
X BI-211 0.825

BI-214 0.316 4.365065E-001 1.325207E-001
PB-214 @ 0.410 4.506950E-001 1.167330E-001

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

([ TR

Errors quoted at 1.960 sigma

%k Kk k kk ok ok ok ok U N T D E N T I FI E D P E A K S dok koK ok ok ok ok ok k

Peak Locate Performed on: 8/18/01 2:56:20 PM

Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 238.42 1.9908E-001 26.55
6 910.84 6.7789E-002 31.89

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

[T

M
m
F

Errors quoted at 1.960 sigma
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Nuclide MDA Report

***************‘k********************-k*************************************

Hok kKK NUCLTITDE MDA REPORT Fk ko

**************************************************************************

Detector Name: 7078DIG

Sample Geometry:
Sample Title: LC-3A-11 04 Left 1
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
+ K-40 1461.00%* 10.67 1.1583E+000 1.16E+000 6.3630E+000
Co-60 1173.24 100.00 1.0452E-001 9.74E-002 -8.4913E-002
1332.50 100.00 9.7351E-002 1.2844E-003
CS-137 661.66 85.10 1.2608E-001 1.26E-001 9.5565E-002
+ TL-208 277.36 6.31 1.3244E+000 8.65E-002 7.2595E-001
510.77 22.60 5.4605E-001 2.1258E-001
583.19% 84.50 8.6495E-002 1.1823E-001
763.13 1.81 6.4714E+000 4.2865E+000
860.56 12.42 9.1248E-001 2.5749E-001
> 2614.53 99.16 0.0000E+000 0.0000E+000
BI-211 72.87 1.27 1.4087E+001 5.10E-001 9.7600E+000
351.06% 12.91 5.0999E-001 1.3750E+000
PB-211 404.85 3.78 2.5300E+000 2.53E+000 5.8044E-001
427.09 1.76 4,2406E+000 -2.4978E+000
832.01 3.52 3.2370E+000 1.4582E+000
BI-212 727.33 6.58 1.7846E+000 1.78E+000 -5.2268E-001
785.37 1.10 8.5402E+000 2.1877E+000
1620.50 1.49 5.9645E+000 3.4241E+000
PB-212 74.81 10.40 1.7419E+000 3.07E-001 3.6537E+000
77.11 17.50 9.5471E-001 9.0834E-001
87.30 7.81 1.6597E+000 2.4260E+000
238.63 43.30 3.0703E-001 5.9412E-001
300.09 3.28 3.0464E+000 -2.8920E+000
+ BI-214 609.31* 46.10 1.7259E-001 1.73E-001 4.2024E-001
768.36 4.94 2.3087E+000 2.0990E-001
806.17 1.22 8.0562E+000 1.1976E-001
934.06 3.03 3.4561E+000 1.3142E+000
1120.29 15.10 1.0156E+000 9.4839E-001
1155.19 1.63 8.2338E+000 3.3567E+000
1238.11 5.79 2.2301E+000 1.52%94E+000
1280.96 1.43 7.1837E+000 2.3254E+000
1377.67 4.00 2.6733E+000 2.4483E-001
1401.50 1.27 8.0949E+000 2.9747E+000
1407.98 2.15 5.1496E+000 1.1224E+000
1509.23 2.11 3.2729E+000 1.3924E+000
-1661.28 1.15 6.7596E+000 1.8971E+000
1729.60 2.92 3.1631E+000 4.0856E-002
1764.49% 15.40 6.2120E-001 5.8475E~-001
1847.42 2.11 5.0956E+000 6.9972E-001
+ PB-214 74.81 6.44 2.8131E+000 1.75E-001 5.9003E+000
77.11 10.80 1.5470E+000 1.4718E+000
87.30 4.84 2.6782E+000 3.9147E+000
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®V %+

Nuclide identified during the nuclide identification
Energy line found in the spectrum

MDA value not calculated

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
+ PR-214 242.00 7.43 1.7891E+000 1.75E-001 -2.8609E-001
295.22* 19.30 2.7718E-001 4.1025E-001
351.93% 37.60 1.7510E-001 4.7211E-001
785.96 1.07 8.6406E+000 -4.9659E-001
RA-226 186.21 3.28 2.5484E+000 2.55E+000 1.4876E+000
AC-228 93.35 0.32 3.4788E+001 5.14E-001 2.6053E+001
129.07 2.42 3.0677E+000 -7.5990E-001
209.25 3.89 2.3058E+000 1.5505E+000
270.24 3.46 2.5149E+000 8.5894E-001
338.32 11.27 8.9968E-001 8.2037E~-001
409.46 1.92 4.5679E+000 -2.6205E+000
463.00 4.40 2.0492E+000 -2.7465E-002
794.95 4.25 2.1888E+000 7.4312E-001
911.20 25.80 5.1374E-001 9.0694E-002
964.77 4.99 2.6872E+000 1.2937E+000
968.97 15.80 8.5064E-001 6.2051E-001
1588.20 3.22 3.2456E+000 8.0908E-001
U-235 89.95 3.56 3.5278E+000 1.47E-001 9.1025E-001
93.35 5.81 1.9161E+000 1.4349E+000
105.00 2.69 2.8245E+000 -1.4752E-002
109.16 1.54 5.3465E+000 3.7502E-002
143.76 10.96 7.0663E-001 3.0043E-001
163.33 5.08 1.4977E+000 -9.5093E-001
185.72 57.20 1.4654E-001 1.2693E-001
202.11 1.08 7.4047E+000 3.4325E-001
205.31 5.01 1.7001E+000 -3.2880E-002
U-238 63.29 4.80 3.4490E+000 2.00E+000 -1.4017E+000
92.60 5.60 1.9997E+000 4.4707E-001
1001.03 0.84 1.1699E+001 -1.1095E+000
Am-241 59.54 35.90 5.0777E-001 5.08E-001 .7799E-001

Half-life too short to be able to perform the decay correction



********************-k****************************************************

* Kk & kK

GAMMA

SPECTRUM

* kK ok K

ANALYSTIS

*************************************************************************

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:56:32 PM

LC-3A-12 04 Left 2

Cabrera
ISOCs 7078
3.00
100 - 8192
100 - 8192
1.000 keVv

8.891E+002 gram

7/12/01 2:51:35 PM

600.0 seconds
600.2 seconds

6/26/01
6/26/01
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Ak ok ok ke ko k ok kkkkk ok ok ok ok ok kkk ok k ok k ok ok ok k ok k k& ok ok ok ok 3k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ke ke b ok ke ok ok e ok ke ko

REPORT

B T R R L R R R R R R R AR R R R E LR R RS EER R RS SRR R RSk R

* %k ko

NUCLTITZDE

Sample Title:

Id
Confidence

Nuclide
Name

1461
74
77
87

0.974
0.608

K-40
PB-212

238.
300.
14.
17.
87.
242.
295.
351.
785.
89.
93.
105.
109.
143.
163.
185.
202.
205.
63.
92.

PB-214 0.634

U-235 0.477

U-238 0.311

1001

*

I

IDENTIFICATTION

LC-3A-12 04 Left 2
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

IDENTIFIED NUCLIDES

Energy
(keV)

.00*
.81%
.11
.30%
63*
09
81*
11
30~
00
22%
93*
96
95
35*
00
16
76
33
12%
11
31
29
60~
.03

Energy line found in the

Yield Activity
(%) (pCi/gram)
10.67 6.72406E+000
@ 10.40 8.41786E-001
@ 17.50
@ 7.81 6.49213E-001
43.30 5.12170E-001
3.28
@ 6.44 1.35941E+000
@ 10.80
@ 4.84 1.04759E+000
7.43
19.30 3.04686E-001
37.60 4.55068E-001
1.07
@ 3.56
@ 5.81 1.61385E+000
2.69
1.54
10.96
5.08
57.20 1.42084E-001
1.08
5.01
4.80
5.60 1.67437E+000
0.84
spectrum.

Activity

Uncertainty

1.

1.32932E+000
5.

06306E-001

6.00142E-001
1.

46243E-001

.17637E-001
.68410E-001

.98600E-001
.29347E-001

.12117E4+000

.34684E-002

16322E+000

@ Energy line not used for Weighted Mean Activity
Energy Tolerance 1.000 keVv

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

* ok ok koK

--------------------

2



Interference Corrected Activity Report 8/18/01 2:56:32 PM Page 3

*************************************************************************

okok ek INTERTFEFERENCE CORRECTETD REPORT i

*************************************************************************

Nuclide WL mean WL mean

Nuclide Id Activity Activity

Name Confidence (pCi/gram) Uncertainty

K-40 0.974 6.724058E+000 1.329319E+000
X BI-211 0.928

PB-212 @ 0.608 5.121698E-001 1.462434E-001

PB-214 @ 0.634 4.102779E-001 1.083863E-001
X RA-226 0.967 .

U-235 @ 0.477 1.420840E-001 9.334146E-002

U-238 0.311 1.526959E+000 1.167242E+000

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

o

Errors quoted at 1.960 sigma

d ok ok ok kok ok ok ok ok UN I D E N T IF I E D P E A K S * ok k ok k ok ok okkok

Peak Locate Performed on: 8/18/01 2:56:30 PM
Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
M 1 72.59 3.6049E-002 69.22
9 608.97 7.5307E-002 44 .22
10 911.09 6.0124E-002 45.47
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma



2:56:32 PM

8/18/01 Page 4

Nuclide MDA Report

********-k**************-k**************************************************

Ak NUCLTITDE M DA REPORT bl

**************************************************************************

Detector Name: 7078DIG
Sample Geometry:
Sample Title: LC-3A-12 04 Left 2

Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
+ K-40 1461.00%* 10.67 1.2227E+000 1.22E+000 6.7241E+000
Co-60 1173.24 100.00 1.0977E-001 9.65E-002 2.7897E-002
1332.50 100.00 9.6480E-002 -5.5544E-002
CS-137 661.66 85.10 1.1684E-001 1.17E-001 2.9592E-002
TL-208 277.36 6.31 1.4232E+000 1.60E-001 2.7909E-001
510.77 22.60 6.0735E-001 9.7215E-001
583.19 84.50 1.5984E-001 1.2750E-001
763.13 1.81 6.5935E+000 4.1783E+000
860.56 12.42 9.4676E-001 1.4842E-001
> 2614.53 99.16 0.0000E+000 0.0000E+000
BI-211 72.87* 1.27 6.8956E+000 3.89E-001 3.7690E+000
351.06% 12.91 3.8925E-001 1.3254E+000
PB-211 404.85 3.78 2.4819E+000 2.48E+000 7.8990E-001
427.09 1.76 5.1786E+000 2.3028E+000
832.01 3.52 2.8443E+000 -9.1305E-001
BI-212 727.33 6.58 1.7107E+000 1.71E+000 9.2808E-001
785.37 1.10 1.0426E+001 3.7201E+000
1620.50 1.49 5.9928E+000 -4.2255E+000
+ pPB-212 74.81%* 10.40 1.0717E+000 1.87E-001 8.4179E-001
77.11 17.50 1.0072E+000 -1.4043E-001
87.30%* 7.81 9.7711E-001 6.4921E-001
238.63% 43.30 1.8653E-001 5.1217E-001
300.09 3.28 3.0532E+000 1.3803E+000
BI-214 609.31 46.10 3.3394E-001 3.34E-001 3.9266E-001
768.36 4.94 2.4499E+000 1.4419E+000
806.17 1.22 6.8995E+000 1.2570E+000
934.06 3.03 3.7409E+000 6.3928E-001
1120.29 15.10 8.8528E-001 3.2030E-001
1155.19 1.63 8.3374E+000 4.4513E+000
1238.11 5.79 2.4368E+000 1.9954E+000
1280.96 1.43 8.5240E+000 -4.6345E+000
1377.67 4.00 3.2283E+000 1.7840E+000
1401.50 1.27 7.5666E+000 -4.8549E-001
1407.98 2.15 4.4811E+000 4.1580E-001
1509.23 2.11 4.5881E+000 5.9412E-001
1661.28 1.15 8.5752E+000 5.2007E+000
1729.60 2.92 3.8362E+000 -7.9861E-001
1764.49 15.40 1.0160E+000 9.0012E-001
1847.42 2.11 3.6014E+000 -5.3293E+000
+ PB-214 74.81% 6.44 1.7306E+000 1.34E-001 1.3594E+000
77.11 10.80 1.6320E+000 -2.2754E-001
87.30%* 4.84 1.5767E+000 1.0476E+000



Nuclide MDA Report 8/18/01 2:56:32 PM Page 5

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
+ PB-214 242.00 7.43 1.8972E+000 1.34E-001 -1.1326E+000
295.22% 19.30 3.0101E-001 3.0469E-001
351.93* 37.60 1.3365E-001 4.5507E-001
785.96 1.07 1.0596E+001 -1.2260E+000
RA-226 186.21%* 3.28 2.5808E+000 2.58E+000 2.4778E+000
AC-228 93.35 0.32 4.1483E+001 6.01E-001 6.6505E+001
129.07 2.42 3.3282E+000 -2.1234E-001
209.25 3.89 2.3299E+000 8.7512E-001
270.24 3.46 2.7229E+000 1.4364E+000
338.32 11.27 9.6368E-001 7.6700E-001
409.46 1.92 4.6297E+000 1.6531E+000
463.00 4.40 2.5570E+000 2.2090E+000
794.95 4.25 2.6516E+000 5.6194E-001
911.20 25.80 6.0064E-001 3.1456E-001
964.77 4,99 3.0057E+000 1.6692E+000
968.97 15.80 9.9834E-001 4.2725E-001
1588.20 3.22 4.1940E+000 3.2286E+000
U-235 89.95 3.56 4.0874E+000 1.48E-001 -4.3084E-001
93.35%* 5.81 1.7883E+000 1.6139E+000
105.00 2.69 3.3443E+000 8.8170E-001
109.16 1.54 5.8141E+000 8.8746E-001
143.76 10.96 7.3635E-001 -9.8890E-002
163.33 5.08 1.7323E+000 -5.2018E-001
185.72* 57.20 1.4799E-001 1.4208E-001
202.11 1.08 7.8823E+000 -2.6345E+000
205.31 5.01 1.7490E+000 8.3663E-001
+ U-238 63.29 4.80 3.6895E+000 1.86E+000 4.0577E-001
92.60%* 5.60 1.8554E+000 1.6744E+000
1001.03 0.84 1.3202E+001 -5.0929E-001
Am-241 59.54 35.90 5.4262E-001 5.43E-001 -3.4111E-001

Nuclide identified during the nuclide identification

Energy line found in the spectrum

MDA value not calculated

Half-life too short to be able to perform the decay correction

@V * +
I | I
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b GAMMA SPECTRUM ANALYSTIS x Kok ok

Aok kkkkhhkkkhkkhkkkkh Ak Ak dkhhkkddrhkk kb hkrkkkdkkkkkkdkkkhkhkhhkhhhkkdhhhkhrhddh b hdhkhkhkhhx

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

8/18/01 2:56:42 PM

LC-3A-13 Below 04 Left 1

Cabrera
ISOCS 7078
3.00
100 - 8192
100 - 8192
1.000 kevVv

9.197E+002 gram

7/12/01 12:40:29 PM

600.0 seconds
600.1 seconds

Energy Calibration Used Done On : 6/26/01
Efficiency Calibration Used Done On : 6/26/01



Interference Corrected Activity Report

8/18/01

2:56:42 PM Page

ok dkkkk kA A A A h bk hkhk kA k kb khkkkhkdhhkhkhkhkkhkkhhkhkkhkkkkhkhhhhhhkhkhbhkrrhhdk b rrhhhhhrdk

IDENTIFICATTION

B T A T A A S A R E R R R R R R R R R R R R E R R R R EEEEE R R R S R AR S R Rk R

ke NUCLTITPDE

Sample Title:

--------------------

Nuclide
Name

K-40
TL-208

BI-211

BI-214

U-235

U-238

* =

Id

Confidence

0.989
0.623

0.836

0.351

0.472

0.314

LC-3A-13 Below 04 Left 1
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

IDENTIFIED NUCLIDES

Energy
(keV)

1461.
277.
510.
583.
763.
860.
2614.
72
351.
609.
768.
806.
934.
1120.
1155.
1238.
1280.
1377.
1401.
1407.
15009.
1661.
1729.
1764.
1847.
89.
93.
105.
109.
143.
163.
185.
202.
205.
63.
92.

1001.

00*
36
77 @
19~*
13
56
53

.87 @

06*
31*
36
17
06
29*
19
11
96
67
50
98
23
28
60
49
42
95 @
35*% @
00
16
76
33
12*
11
31
29
60*
03

1.000 keVv
Nuclide confidence index threshold
Errors quoted at

(

10.

6.
22.
84.

1.
12.
99.

1.
12.
.10
.94
.22
.03
.10
.63
.79
.43
.00
.27
.15
.11
.15
.92
.40
.11
.56
.81
.69
.54
.96
.08
.20
.08
.01
.80
.60
.84

1N
[¢))

=
OO URJOORNUWNONEFENNNRE&ERFRPOROWERE S

Energy line found in the

1.960 sigma

Yield

)

67
31
60
50
81
42
16
27
91

Activity
(pCi/gram)

6.46638E+000

1.24302E-001

.14324E+000
.06565E-001

w =

5.48332E-001

1.68743E+000

1.14965E-001

1.75071E+000

spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance

= 0.30

REPORT e

Activity
Uncertainty

1.30218E+000

.57997E-002

(6]

.95767E-001
.10445E-001

=W

3.24775E-001

9.35925E-001

6.14225E-002

9.71022E-001

2
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ks hkhkhkkhhkkhkhkhkhkhrhbhhhkdkhhkhkhkhkhkhkhkhkhbhkhhhkhkhbhkhhkdhkdrhkhbrhkkkdrhkhhhhddhhkbdrhhrx

* Ak ok INTERFERENCTE CORRECTETD REPORT folialalalel

dkhkhkhkhkkhkd bk kb bk kkkkhkhkhkkkkkdkhkhkkkdkkhkhhkhkkhkkhkokkkkdkkhkhhkkhkkdkkkkkdhhdhhdhkhdhdkhkdkkhk

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/gram) Uncertainty
K-40 0.989 6.466385E+000 1.302181E+000
TL-208 @ 0.623 1.243019E-001 5.579965E-002
BI-211 @ 0.836 1.143240E+000 3.957671E-001
BI-214 0.351 3.316264E-001 1.045642E-001
X RA-226 0.934

U-235 @ 0.472 1.149649E-001 6.129602E-002
U-238 0.314 1.631433E+000 9.731023E-001

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

nw

Errors quoted at 1.960 sigma

* Kk ok ok ok ok kK ok ok UNTID ENTIVFTIZETD PEAIKS * ok okok ok k ok ok ok k

Peak Locate Performed on: 8/18/01 2:56:41 PM
Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second $ Uncertainty
3 238.48 1.3623E~001 30.89

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

s d =
o

Errors quoted at 1.960 sigma
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Nuclide MDA Report

**************************************************************************

*k KKk NUCLIDE MDA REPORT *dkok ok

**************************************************************************

Detector Name: 7078DIG
Sample Geometry:
Sample Title: LC-3A-13 Below 04 Left 1

Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (% (pCi/gram) (pCi/gram) (pCi/gram)
+ K-40 1461.00%* 10.67 1.2483E+000 1.25E+000 6.4664E+000
Co-60 1173.24 100.00 1.0824E-001 1.01E-001 -7.0455E-002
1332.50 100.00 1.0150E-001 1.2922E-002
CS-137 661.66 85.10 1.0844E-001 1.08E-001 4.2031E-003
+ TL-208 277.36 6.31 1.3758E+000 7.21E-002 5.0594E-001
510.77 22.60 6.0700E-001 7.9634E-001
583.19%* 84.50 7.2093E-002 1.2430E-001
763.13 1.81 5.1045E+000 -1.2478E+000
860.56 12.42 7.8015E-001 1.2229E-001
> 2614.53 99.16 0.0000E+000 0.0000E+000
+ BI-211 72.87 1.27 1.4412E+001 5.02E-001 1.4084E+001
351.06%* 12.91 5.0212E-001 1.1432E+000
PB-211 404.85 3.78 2.3797E+000 2.38E+000 -5.3830E-001
427.09 1.76 5.2760E+000 4.8625E+000
832.01 3.52 3.0923E+000 -9.1638E-001
BI-212 727.33 6.58 1.6903E+000 1.69E+000 1.1101E+000
785.37 1.10 9.0790E+000 -7.4987E+000
1620.50 1.49 7.2055E+000 3.6301E+000
PB-212 74.81 10.40 1.8000E+000 2.84E-001 3.6812E+000
77.11 17.50 9.6355E-001 1.0421E+000
87.30 7.81 1.5665E+000 1.2178E+000
238.63 43.30 2.8434E-001 4.2166E-001
300.09 3.28 2.8481E+000 -2.1785E+000
+ BI-214 609.31* 46.10 1.2636E-001 1.26E-001 3.0657E-001
768.36 4.94 2.2179E+000 3.4096E-001
806.17 1.22 8.3019E+000 -5.6026E-001
934.06 3.03 3.5091E+000 -4.9812E-002
1120.29%* 15.10 4.3508E-001 5.4833E-001
1155.19 1.63 7.4198E+000 7.9713E-001
1238.11 5.79 2.5000E+000 9.4447E-001
1280.96 1.43 7.7833E+000 -1.9796E+000
1377.67 4.00 2.3004E+000 6.9371E-001
1401.50 1.27 7.7821E+000 -4.2991E+000
1407.98 2.15 4.7401E+000 3.8913E~001
1509.23 2.11 4.1045E+000 3.5345E-001
1661.28 1.15 7.6165E+000 -1.9107E4+000
1729.60 2.92 2.7685E+000 -1.1523E-001
1764.49 15.40 8.3193E-001 7.0761E-001
1847.42 2.11 4.2135E+000 1.3610E+000
PB-214 74.81 6.44 2.9069E+000 3.07E-001 5.9449E+000
77.11 10.80 1.5613E+000 1.6886E+000
87.30 4.84 2.5278E+000 1.9650E+000



Nuclide identified during the nuclide identification
Energy line found in the spectrum

Nuclide MDA Report 8/18/01 2:56:42 PM Page 5
Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
PB-214 242.00 7.43 1.6504E+000 3.07E-001 -1.6940E+000

295.22 19.30 5.3663E~001 4.0049E-001

351.93 37.60 3.0713E-001 3.5193E-001

785.96 1.07 9.4726E+000 -5.0234E+000

RA-226 186.21%* 3.28 1.5729E+000 1.57E+000 2.0049E+000
AC-228 93.35 0.32 3.5886E+001 5.22E-001 6.2774E+001
129.07 2.42 3.0218E+000 -3.3436E-001

209.25 3.89 2.2158E+000 1.3837E+000

270.24 3.46 2.5668E+000 -8.6492E-001

338.32 11.27 9.0888E~001 2.6999E-001

409.46 1.92 4.8325E+000 2.9802E+000

463.00 4.40 2.2675E+000 9.7952E~-001

794.95 4.25 2.5315E+000 -2.2963E-001

911.20 25.80 5.2162E-001 1.4922E-001

964.77 4.99 2.8312E+000 2.8538E+000

968.97 15.80 8.8011E-001 9.3336E-001

1588.20 3.22 3.2954E+000 1.1726E+000

U-235 89.95 3.56 3.5682E+000 9.02E-002 -7.9733E-001
93.35%* 5.81 1.4300E+000 1.6874E+000

105.00 2.69 2.8298E+000 4.7918E-001

109.16 1.54 4.9135E+000 2.3745E+000

143.76 10.96 6.9762E-001 -2.2666E-001

163.33 5.08 1.5010E+000 -8.0859E~001

185.72%* 57.20 9.0196E-002 1.1496E-001

202.11 1.08 7.5182E+000 -4.2664E-002

205.31 5.01 1.6176E+000 -8.8037E-001

U-238 63.29 4.80 3.7950E+000 1.48E+000 1.0449E+000
92.60% 5.60 1.4837E+000 1.7507E+000

1001.03 0.84 1.3384E+001 4.4809E+000

Am-241 59.54 35.90 5.4383E-001 5.44E-001 -3.9974E-001

MDA wvalue not calculated
Half-life too short to be able to perform the decay correction

o

®V *+
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* ok ok k ok

GAMMA

SPECTRUM

* Kk k ok k

ANALYSTIS

*************************************************************************

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:56:53 PM

LC-3A-14 Sump 02 Right

Cabrera
ISOCS 7078
3.00
100 - 8192
100 - 8192
1.000 keV

9.410E+002 gram

7/12/01 12:29:26 PM

600.0 seconds
600.2 seconds

6/26/01
6/26/01
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Page

ok ok ok rk ko k ok ok kkkkkkkkkkkhkhkhkhkhhkhkkkhkkkkhhkhkhkkkkhhhkkdkkkhkkkkddkhkhdhhkxrhkok

REPORT

*************************************************************************

* Kk ok ok ok

NUCLTIPDE

Sample Title:

Id
Confidence

Nuclide
Name

0.964
0.633

K-40
TL-208
510

583.
763.
860.
2614.
74.
7.
87.
238.
300.
74.
7.
87.
242.
295.
351.

PB-212 0.779

PB-214 0.740

785
* =
@ =
Energy Tolerance

Nuclide confidence index threshold

Errors quoted at

1461.
2717.

IDENTIFICATION

LC-3A-14 Sump 02 Right
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

IDENTIFIED NUCLIDES

Energy
(keV)

00~*
36
.77
19*
13
56
53
81*
11+
30
63*
09
g81*
11+
30
00
22%*
93*
.96

Energy line found in the
Energy line not used for

1.96

Yield Activity
(%) (pCi/gram)
10.67 6.88434E+000
6.31
@ 22.60
84.50 1.07091E-001
1.81
12.42
99.16
@ 10.40 5.76574E-001
@ 17.50 4.19089E-001
@ 7.81
43.30 3.85190E-001
3.28
@ 6.44 9.31114E-001
@ 10.80 6.79080E-001
@ 4,84
7.43
19.30 5.23671E-001
37.60 2.93926E-001
1.07
spectrunm.

1.000 keV

0 sigma

0.30

Activity

Uncertainty

1.

=N

28289E+000

.78947E-002

.13497E-001
.83773E-001

.13401E-001
.67759E-001
.97780E-001

.06729E-001
.17332E-001

Weighted Mean Activity

* %k %k ok k

2
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*************************************************************************

el INTERFERENCE CORRECTED REPORT il

*******-k*****************-k***********************************************

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/gram) Uncertainty
K-40 0.964 6.884342E+000 1.282885E+000
TL-208 @ 0.633 1.070910E-001 5.789475E-002
X BI-211 0.741

PB-212 @ 0.779 3.851903E-001 1.134013E-001
PB-214 @ 0.740 3.499021E-001 1.020420E-001

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

mon

Errors quoted at 1.960 sigma

Kk ke Kok ok ok ok ok ok U N I DE N T I F I E D P E A K S * Kk ok k ok ok k ok k ok

Peak Locate Performed on: 8/18/01 2:56:52 PM
Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
5 338.16 2.5681E-002 84.57
8 609.01 1.1354E-001 30.02
9 968.55 4.4632E-002 46.98
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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Nuclide MDA Report

*********************************************'k-k*********************‘k*****

ok ek NUCLTITDE MDA REPORT deokodok k

**************************************************************************

Detector Name: 7078DIG

Sample Geometry:
Sample Title: LC-3A-14 Sump 02 Right
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
+ K-40 1461.00%* 10.67 1.0971E+000 1.10E+000 6.8843E+000
Co-60 1173.24 100.00 9.9423E-002 9.12E-002 -1.4497E-002
1332.50 100.00 9.1159E-002 -4.3093E-002
CS-137 661.66 85.10 1.1999E-001 1.20E-001 4.3992E-002
+ TL-208 277.36 6.31 1.2830E+000 8.26E-002 6.4829E-001
510.77 22.60 6.0405E-001 9.6669E-001
583.19% 84.50 8.2554E-002 1.0709E-001
763.13 1.81 6.1643E+000 4.2536E+000
860.56 12.42 8.8343E-001 6.1544E-001
> 2614.53 99.16 0.0000E+000 . 0.0000E+000
BI-211 72.87 1.27 1.2768E+001 4.48E-001 8.8947E-002
351.006%* 12.91 4,4753E-001 8.5605E-001
PB-211 404.85 3.78 2.3065E+000 2.31E4+000 -1.3223E-001
427.09 1.76 4,9380E+000 1.6787E+000
832.01 3.52 3.2123E+000 2.8652E+000
BI-212 727.33 6.58 1.7379E+000 1.74E+000 8.6107E-001
785.37 1.10 9.6166E+000 7.3379E+000
1620.50 1.49 6.6196E+000 3.2770E+000
+ PB-212 74.81% 10.40 9.0787E-001 1.38E-001 5.7657E-001
77.11* 17.50 3.9075E-001 4.1909E-001
87.30 7.81 1.3604E+000 7.0021E-001
238.63% 43.30 1.3773E-001 3.8519E-001
300.09 3.28 2.8848E+000 -1.3303E+000
BI-214 609.31 46.10 3.2588E-001 3.26E-001 4.6636E-001
768.36 4.94 2.2669E+000 5.4598E-001
806.17 1.22 9.0076E+000 3.9661E+000
934.06 3.03 3.4826E+000 -1.6260E+000
1120.29 15.10 9.6354E-001 -1.6389E-001
1155.19 1.63 6.68006E+000 -4.1600E+000
1238.11 5.79 2.1195E+000 1.4818E+000
1280.96 1.43 9.0016E+000 2.1248E+000
1377.67 4.00 2.6528E+000 5.4818E-001
1401.50 1.27 8.6289E+000 2.7431E+000
1407.98 2.15 4.9957E+000 4.4467E-001
1509.23 2.11 4.3350E+000 1.0076E+000
1661.28 1.15 7.0875E+000 ~4.,2577E+000
1729.60 2.92 2.8590E+000 6.0534E-001
1764.49 15.40 9.2959E-001 8.0542E-001
1847.42 2.11 3.8975E+000 -9.2286E-001
+ PB-214 74.81% 6.44 1.4661E+000 1.54E-001 9.3111E-001
77.11* 10.80 6.3316E-001 6.7908E-001
87.30 4.84 2.1953E+000 1.1299E+000
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Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
+ PB-214 242.00 7.43 1.5667E+000 1.54E-001 -6.1991E-001
295.22% 19:.30 2.6741E-001 5.2367E-001
351.93% 37.60 1.5366E-001 2.9393E-001
785.96 1.07 9.7674E+000 6.0096E+000
RA-226 186.21 3.28 2.4695E+000 2.47E+000 -2.1611E-001
AC-228 93.35 0.32 3.1089E+001 5.72E-001 2.7217E+001
129.07 2.42 2.9926E+000 -8.4836E-001
209.25 3.89 2.1201E+000 1.0142E+000
270.24 3.46 2.3887E+000 1.0265E-001
338.32 11.27 7.8767E-001 3.7663E-001
409.46 1.92 4.7231E+000 1.7245E+000
463.00 4.40 2.0526E+000 -3.1821E-001
794.95 4.25 2.5360E+000 7.3385E-001
911.20 25.80 5.7170E-001 5.4690E-001
964.77 4,99 2.7174E+000 2.5052E+000
968.97 15.80 8.6019E-001 6.9328E-001
1588.20 3.22 2.9252E+000 6.7987E-001
U-235 89.95 3.56 2.9001E+000 1.43E-001 -6.8453E-001
93.35 5.81 1.7123E+000 1.4990E+000
105.00 2.69 2.7155E+000 -1.3425E+000
109.16 1.54 4.9487E+000 1.9620E+000
143.76 10.96 6.9021E-001 3.7136E-001
163.33 5.08 1.3944E+000 1.9076E-001
185.72 57.20 1.4317E-001 5.8682E-002
202.11 1.08 7.2809E+000 -4.3952E-001
205.31 5.01 1.6172E+000 -5.2476E-001
U-238 63.29 4.80 3.2243E+000 1.77E+000 4.5176E-001
92.60 5.60 1.7717E+000 4.9114E-002
1001.03 0.84 1.1610E+001 -1.4151E+000
Am-241 59.54 35.90 4.6110E-001 4.61E-001 -2.6435E-001

Nuclide identified during the nuclide identification

Energy line found in the spectrum

MDA value not calculated

Half-1life too short to be able to perform the decay correction

([ [ T

®V *+



*************************************************************************

* Kk ok kk

GAMMA

SPECTRUM

* ok ok ok ok

ANALYSTIS

*************************************************************************

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:57:06 PM

LC-3A-15 Sump 02 Right 1

Cabrera
ISOCS 7078
3.00
100 - 8192
100 - 8192
1.000 keV

8.992E+002 gram

7/12/01 2:37:38 PM

600.0 seconds
600.2 seconds

6/26/01
6/26/01
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*************************************************************************

Fok kK NUCLTITDE IDENTIFICATTION REPORT Kk KKk

*************************************************************************

Sample Title: LC-3A-15 Sump 02 Right 1
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

.................... IDENTIFIED NUCLIDES S

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/gram) Uncertainty
K-40 0.980 1461.00* 10.67 7.66738E+000 1.39948E+000
TL-208 0.633 277.36 6.31

510.77 @ 22.60
583.19* 84.50 9.87092E-002 5.65217E-002

763.13 1.81

860.56 12.42

2614.53 99.16

BI-211 0.808 72.87 @ 1.27
351.06% 12.91 1.13465E+000 3.71357E-001

U-238 0.314 63.29 4.80
92.60* 5.60 1.87039E+000 1.13155E+000

1001.03 0.84

* Energy line found in the spectrum.

o

@ Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keV _
Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

2
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*************************************************************************

el INTERFERENCE CORRECTED REPORT w Ak Kk

*************************************************************************

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/gram) Uncertainty
K-40 0.980 7.667379E+000 1.399480E+000
TL-208 @ 0.633 9.870920E-002 5.652174E-002
BI-211 @ 0.808 1.134649E+000 3.713570E-001
U-238 0.314 1.870395E+000 1.131546E+000

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

* Kk ok Kk kkok ok ok ok U N I D F N T I FIE D P E A K 8 * Kk ok Kk ok ok ok ok k ok

Peak Locate Performed on: 8/18/01 2:57:05 PM
Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
2 238.53 1.3227E-001 36.97
5 609.00 1.1500E-001 28.56
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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Nuclide MDA Report

**************************************************************************

ko ok NUCLTIDE M DA REPORT Fokok kK

hhkhkhkhkhkhkhkhhkhhkhkhhdhkhhhkhbhdhkbrbhddhdbrhbhdkhhkhdbhhkhhhbkbhkhhhhhdhhhbhhhkhhkdhhhdhhhddd

Detector Name: 7078DIG
Sample Geometry:
Sample Title: LC-3A-15 Sump 02 Right 1

Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
+ K-40 1461.00%* 10.67 1.2209E+000 1.22E+000 7.6674E+000
Co-60 1173.24 100.00 1.1283E-001 1.01E-001 5.0965E-002
1332.50 100.00 1.0110E-001 -4.0571E-002
CS-137 661.66 85.10 1.3093E-001 1.31E-001 6.2026E-003
+ TL-208 277.36 6.31 1.3753E+000 8.10E-002 -8.4054E-001
510.77 22.60 5.8253E-001 3.2554E-001
583.19* 84.50 8.1001E-002 9.8709E-002
763.13 1.81 5.6371E+000 1.8615E+000
860.56 12.42 9.0075E-001 2.8922E-002
> 2614.53 99.16 0.0000E+000 0.0000E+0Q00
+ BI-211 72.87 1.27 1.3436E+001 4.37E-001 1.2734E+001
351.06% 12.91 4,3739E-001 1.1346E+000
PB-211 404.85 3.78 2.5132E+000 2.51E+000 4.3243E-001
427.09 1.76 4.8275E+000 -2.6441E+000
832.01 3.52 2.8588E+000 -8.7322E-001
BI-212 727.33 6.58 1.6337E+000 1.63E+000 5.2636E-002
785.37 1.10 9.1493E+000 4.5747E-001
1620.50 1.49 6.6933E+000 2.4224E+000
PB-212 74.81 10.40 1.6470E+000 2.79E-001 2.2626E+000
77.11 17.50 8.8341E-001 2.8352E-001
87.30 7.81 1.5632E+000 1.0293E+000
238.63 43.30 2.7851E-001 4.8649E-001
300.09 3.28 2.9740E+000 -1.3735E+000
BI-214 609.31 46.10 3.2702E-001 3.27E-001 4.7564E-001
768.36 4.94 2.2146E+000 5.8570E-001
806.17 1.22 8.6142E+000 3.7150E+000
934.06 3.03 3.6444E+000 -9.9853E-001
1120.29 15.10 8.6418E-001 1.1714E-001
1155.19 1.63 6.9912E+000 -2.7997E+000
1238.11 5.79 2.4397E+000 1.2294E+000
1280.96 1.43 7.7979E+000 -5.8765E+000
1377.67 4.00 2.5031E+000 -2.9991E-001
1401.50 1.27 7.9595E+000 4.5860E+000
1407.98 2.15 4.2811E+000 -2.1322E+000
1509.23 2.11 2.8948E+000 -6.8234E+000
1661.28 1.15 7.0197E+000 1.6779E+000
1729.60 2.92 3.1424E+000 4.1381E-001
1764.49 15.40 9.5644E-001 8.0255E-001
1847.42 2.11 5.2916E+000 6.0592E-001
PB-214 74.81 6.44 2.6597E+000 3.27E-001 3.6540E+000
77.11 10.80 1.4315E+000 4.5941E-001
87.30 4.84 2.5224E+000 1.6610E+000
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Nuclide identified during the nuclide identification
Energy line found in the spectrum

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
PB-214 242.00 7.43 1.5980E+000 3.27E-001 -2.5017E-001
295.22 19.30 5.5116E-001 2.5291E-001
351.93 37.60 3.2692E-001 3.3306E-001
785.96 1.07 9.5502E+000 8.7370E-001
RA-226 186.21 3.28 2.8715E+000 2.87E+000 3.4445E-001
AC-228 93.35 0.32 3.6704E+001 5.43E-001 4.5700E+001
129.07 2.42 3.1723E+000 4.1876E-001
209.25 3.89 2.2090E+000 6.9175E-001
270.24 3.46 2.6657E+000 1.7272E+000
338.32 11.27 9.3898E-001 8.9984E-001
409.46 1.92 5.3883E+000 -5.3569E-001
463.00 4.40 2.0251E+000 1.4158E+000
794.95 4.25 2.6539E+000 2.0420E+000
911.20 25.80 5.4327E-001 6.2528E-001
964.77 4.99 2.7906E+000 2.3035E+000
968.97 15.80 9.0846E-001 6.8310E-001
1588.20 3.22 4.2982E+000 1.2173E+000
U-235 89.95 3.56 3.6355E+000 1.68E-001 6.7276E-001
93.35 5.81 2.0216E+000 2.5171E+000
105.00 2.69 3.0590E+000 1.6972E+000
109.16 1.54 4.7272E+000 -2.6697E+000
143.76 10.96 7.3096E-001 3.3825E-001
163.33 5.08 1.5946E+000 -2.6963E-001
185.72 57.20 1.6820E-001 1.1003E~-001
202.11 1.08 7.9305E+000 4.2155E+000
205.31 5.01 1.7073E+000 1.5699E-002
U-238 63.29 4.80 3.6150E+000 1.77E+000 9.9809E-001
92.60%* 5.60 1.7702E+000 1.8704E+000
1001.03 0.84 1.3481E+001 - 5.2243E+000
Am-241 59.54 35.90 4.9661E-001 4.97E-001 -3.8741E-001

MDA value not calculated
Half-life too short to be able to perform the decay correction

o

®V o+ +



*************************************************************************

* ok ok ok k

GAMMA

SPECTRUM

* Kk ok k

ANALYSTIS

********************‘k****************************************************

Report Generated On

Sample Title
Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:57:19 PM

LC-3A-16 01-01-011 Under

Cabrera
Is0oCcs 7078
3.00
100 - 8192
100 - 8192
1.000 kev

8.706E+002 gram

7/12/01 11:03:50 AM

600.0 seconds
600.2 seconds

6/26/01
6/26/01
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B R R R N L E A AR R R TR EEE RS R SR RS SR SR Rk R R

lalahdid NUCLTITDE IDENTIFICATTION REPORT * kA kK

Ak kkrhk Ak hhkrkkhk kbbb hkhkhkkhkhkkhhhkkbkhhhkhkhhkdhhhkddhkrhkdbhbkhhhkhddkhkdrdhkhdrdhkdhddhx

Sample Title: LC-3A-16 01-01-011 Under
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

.................... IDENTIFIED NUCLIDES e et

Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/gram) Uncertainty
K-40 0.989 1461.00%* 10.67 9.32084E+000 1.58022E+000
TL-208 0.618 277.36 6.31

510.77 @ 22.60
583.19%* 84.50 1.08580E-001 5.99385E-002

763.13 1.81
860.56 12.42
2614.53 99.16
PB-212 0.449 74.81* @ 10.40 2.18038E+000 1.25333E+000

77.11 @ 17.50
87.30 @ 7.81
238.63% 43.30 4.23092E-001 1.54857E-001

300.09 3.28
BI-214 0.336 609.31* 46.10 4,33718E-001 1.46759E-001
768.36 4.94
806.17 1.22
934.06 3.03
1120.29* 15.10 5.41763E-001 3.79936E-001
1155.19 1.63
1238.11 5.79
1280.96 1.43
1377.67 4.00
1401.50 1.27
1407.98 2.15
1509.23 2.11
1661.28 1.15
1729.60 2.92
1764.49 15.40
1847.42 2.11
PB-214 0.526 74.81* @ 6.44 3.52111E+000 2.02402E+000
77.11 @ 10.80
87.30 @ 4.84
242.00 7.43
295.22% 19.30 4.09015E-001 2.88266E-001
351.93* 37.60 4,.72845E-001 1.37307E-001
785.96 1.07
U-235 0.475 89.95 @ 3.56
93.35* @ 5.81 9.42685E+000 1.96587E+000
105.00 2.69
109.16 1.54
143.76 10.96
163.33 5.08
185.72* 57.20 2.38253E-001 8.81665E~-002



Interference Corrected Activity Report 8/18/01 2:57:20 PM Page
Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/gram) Uncertainty
U-235 0.475 202.11 1.08

205.31 5.01
U-238 0.912 63.29%* 4.80 5.11994E+000 2.28517E+000
92.60%* 5.60 9.78036E+000 2.03959E+000
1001.03 0.84
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance 1.000 keV
Nuclide confidence index threshold = 0.30
Errors quoted at 1.960 sigma

3
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Ak hkhhkrk Ak kkhkkkkhkkkhkhk ko kkkkk ko kkokkkkokokkkdokkd ks ok ko k ok ko ok ok ko ko ko

* kK kK INTERVFERENCE CORRECTETD REPORT follalialall

Ak hdkhhrhhhkhh b ddk kb dk Ak rhk bk khhhkhkhddhdrkbdrkhkhk ok kkrkdkdkkkkdkhhdkdkdhkdhdkkkkhohkkhdk

Nuclide Wt mean Wt mean

Nuclide Id Activity Activity

Name Confidence (pCi/gram) Uncertainty

K-40 0.989 9.320844E+000 1.580217E+000

TL-208 @ 0.618 1.085801E-001 5.993849%E-002
X BI-211 0.799

PB-212 @ 0.449 4.230918E-001 1.548571E-001

BI-214 0.336 4.477456E-001 1.369005E-001

PR-214 @ 0.526 4.610408E-001 1.239631E-001
X RA-226 0.967

U-235 @ 0.475 2.420107E-001 8.774893E-002

U-238 0.912 7.574187E+000 1.522494E+000

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

* kk ok ok ok k ok kk UNTITUDE NTTITF T E D PEAIKS * ok ok ok kK ok ok ok ok

Peak Locate Performed on: 8/18/01 2:57:18 PM
Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. {keV) Counts per Second % Uncertainty

All peaks were identified.

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

mE =
o

Errors quoted at 1.960 sigma
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Nuclide MDA Report

Adkhkkkhkdhkhhkhkhdhhhkhhkkhhkhhhkhkhdkhkhkkddrrhhkdhhkhhhkhhkhkhhhkhhhkhbhhbhhhkhkddrhdkrdrdhhdbdrh i

ke ok NUCLTITVDE MDA REPORT ko ok ok

B N R R R R E SR R R R TR SRR RS E R R SRR R R R RS RS R IR R R R

Detector Name: 7078DIG
Sample Geometry:
Sample Title: LC-3A-16 01-01-011 Under

Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) {(pCi/gram)
+ K-40 1461.00%* 10.67 1.3608E+000 1.36E+000 9.3208E+000
Co-60 1173.24 100.00 1.2286E-001 1.15E-001 1.3783E-002
1332.50 100.00 1.1518E-001 4,.6044E-002
CcsS-137 06l1.66 85.10 1.4053E-001 1.41E-001 -4,.9598E-003
+ TL-208 277.36 6.31 1.5248E+000 8.53E-002 6.1536E-001
510.77 22.60 6.7836E~-001 8.5835E-001
583.19* 84.50 8.5295E-002 1.0858E-001
763.13 1.81 8.2389E+000 9.0687E+000
860.56 12.42 8.0979E-001 -2.4126E-001
> 2614.53 99.16 0.0000E+000 0.0000E+000
BI-211 72.87 1.27 1.9193E+001 4.35E-001 5.9765E+000
351.06% 12.91 4.3542E-001 1.3771E+000
PB-211 404 .85 3.78 2.6554E+000 2.66E+000 2.8659E-001
427.09 1.76 5.2886E+000 -7.2484E-001
832.01 3.52 3.6649E+000 -7.3270E-001
BI-212 727.33 6.58 1.6462E+000 1.65E+000 -5.9604E-001
785.37 1.10 1.1825E+001 6.0378E+000
1620.50 1.49 6.1202E+000 -4.0195E+000
+ PB-212 74.81%* 10.40 1.9969E+000 2.20E-001 2.1804E+000
77.11 17.50 1.2148E+000 -8.9020E-002
87.30 7.81 2.2679E+000 3.1750E+000
238.63% 43.30 2.2048E-001 4.2309E-001
300.09 3.28 3.3539E+000 1.4238E+000
+ BI-214 609.31* 46.10 1.8180E-001 1.82E-001 4.3372E-001
768.36 4,94 3.1119E+000 2.9788E+000
806.17 1.22 9.3866E+000 3.6053E+000
934.06 3.03 3.9839E+000 1.1294E+000
1120.29% 15.10 5.6107E-001 5.4176E-001
1155.19 1.63 7.4746E+000 -4.3443E+000
1238.11 5.79 2.6410E+000 8.4387E-001
1280.96 1.43 8.3867E+000 5.8296E-002
1377.67 4.00 3.1209E+000 7.3013E-001
1401.50 1.27 9.1177E+000 5.7670E-001
1407.98 2.15 5.3997E+000 9.6897E-001
1509.23 2.11 5.7219E+000 9.3345E-001
1661.28 1.15 8.0461E+000 -8.8519E-001
1729.060 2.92 2.9246E+000 -1.1755E+000
1764.49 15.40 1.0536E+000 6.7744E-001
1847.42 2.11 4.2126E+000 0.0000E+000
+ PR-214 74.81%* 6.44 3.2249E+000 1.50E-001 3.5211E+000
77.11 10.80 1.9684E+000 -1.4425E-001
87.30 4.84 3.6596E+000 5.1232E+000
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Nuclide identified during the nuclide identification
Energy line found in the spectrum

MDA value not calculated

Nuclide MDA Report 8/18/01 2:57:20 PM Page 6
Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
PB-214 242.00 7.43 1.8662E+000 1.50E-001 -2.9225E-001

295.22%* 19.30 4.5665E-001 4.0901E-001

351.93* 37.60 1.4950E-001 4.7284E-001

785.96 1.07 1.2161E+001 7.6720E+000

RA-226 186.21%* 3.28 2.1127E+000 2.11E+000 4.1549E+000
AC-228 93.35 0.32 6.4165E+001 6.00E-001 1.9611E+002
129.07 2.42 3.6678E+000 1.5408E+000

209.25 3.89 2.6673E+000 3.1153E+000

270.24 3.46 2.8215E+000 4.0912E-001

338.32 11.27 8.6780E-001 -1.3199E-001

409.46 1.92 5.1050E+000 2.5114E+000

463.00 4.40 2.4513E+000 8.9944E-001

794.95 4.25 2.6402E+000 -2.2021E+000

911.20 25.80 5.9963E-001 5.3458E-001

964.77 4.99 3.0696E+000 1.9330E+000

968.97 15.80 9.6345E-001 7.6492E-001

1588.20 3.22 2.9258E+000 1.1380E+000

U-235 89.95 3.56 6.2098E+000 1.21E-001 -7.0171E-001
93.35%* 5.81 2.0891E+000 9.4269E+000

105.00 2.69 4.0648E+000 -8.6985E-002

109.16 1.54 7.2909E+000 3.7677E-001

143.76 10.96 8.7017E-001 5.2277E-002

163.33 5.08 1.9003E+000 -6.6436E-003

185.72* 57.20 1.2115E-001 2.3825E-001

202.11 1.08 8.5665E+000 5.2438E-002

205.31 5.01 1.2101E+000 4.2787E-001

U-238 63.29% 4.80 3.2875E+000 2.17E+000 5.1199E+000
92.60% 5.60 2.1675E+000 9.7804E+000

1001.03 0.84 2.0600E+001 1.9488E+001

Am-241 59.54 35.90 7.4714E-001 7.47E-001 -8.9132E-002

Half-life too short to be able to perform the decay correction
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* Kk Kk Kk

GAMMA

S PECTRUM
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ANALYSTIS

*************************************************************************

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:57:36 PM
S Pipe Top

Cabrera

ISOCS 7078

3.00

100 - 8192

100 - 8192
1.000 keV

6.636E+002 gram

6/29/01 12:00:44 PM

900.0 seconds
900.3 seconds

6/26/01
6/26/01
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Tk ok Ak hkkkhkk kb kkkkkkkkk Ak kkhkk ko k ok ok ko k Kk ok ok k ok ok ok ok k ki k ok ok ko ok ok sk ok ok o ok ok sk sk o ok ok ok ke kok

IDENTIFICATTION

Fk ok kk ok ok k kA hkkhkhkk kA Ak A A A A A Ak Ak ok k kA kA kA A A bk bk hdkkhhkhkkkkddkhhkkdkdhkdhkhkhk

* % Kk Kk k

NUCLTIZDE

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide

Name

K-40
TL-208

PB-212

BI-214

PB-214

RA-226
AC-228

Id

Confidence

0.978
0.623

0.936

0.349

0.833

0.995
0.667

Energy

S Pipe Top

IDENTIFIED NUCLIDES

(keV)

1461.
277.
510.
583.
7163.
860.

2614.

74.
77.
87.
238.
300.
609.
768.
806.
934.
1120.
1155.

1238.
1280.
1377.
1401.
1407.
15009.
le661l.
1729.
1764.
1847.

4.

77.

87.
242.
295.
351.
185.
186.

93.
129.
209.
270.
338.
409.

00*
36
77
19~
13
56
53
81~*
11~
30~*
63*
09
31*
36
17
06
29%
19
11
96
67
50
98
23
28
60
49
42
B1*
11*
30*
00
22%
93*
96
21%*
35%
07
25%
24
32%
46

@ @ @

(

10.

6.
22.
84.

1.
12.
99.
10.
17.

7.
43.

3.
.10
.94
.22
.03
.10
.63
.79
.43
.00
.27
.15
.11
.15
.92
.40
.11
.44
.80
.84
.43
.30
.60
.07
.28
.32
.42
.89
.46
.27
.92

fIaN
N

—

=

2

w
HFRWWNOWERE OO OIINENDNRE R TR OTWERE

Y

Yield

)

67
31
60
50
81
42
le
40
50
81
30
28

9

O W

[

P o

Activity
(pCi/gram)

.72436E+000

.13905E-001

.87309E+000
.17517E+000
.98572E-001
.69152E4+000

.07092E4+000

.05347E+000

.25468E+000
.90420E+000
.61133E+000

.77066E-001
.01611E+000

.14091E+000
.24632E+001

.49326E+000

.80273E+000

REPORT

Activity

Uncertainty

1.

N> W

55576E+000

.20322E-001

.41177E-001
.30426E-001
.96226E-001
.56704E-001

.08412E-001

.01301E-001

.35842E+000
.35412E-001
.00728E-001

.27297E-001
.06994E-001

.36029E+000
.24220E+001

.31790E+000

.15988E-001

* Kk kK

2



Interference Corrected Activity Report

Nuclide Id Energy Yie
Name Confidence (keV) (%
AC-228 0.667 463.00% 4
794.95 4

911.20* 25

964.77* 4

968.97* 15

1588.20 3

U-238 0.314 63.29 4
92.60%* 5

1001.03 0

* = Energy line found in the

@ = Energy line not used for

Energy Tolerance

Errors quoted at

1.000 keV
Nuclide confidence index threshold

1.960 sigma

8/18/01
1d Activity
) (pCi/gram)
.40 1.82121E+000
.25
.80 1.62739E+000
.99 2.13749E+000
.80 1.33967E+000
.22
.80
.60 1.85504E+000
.84
spectrunm.

2:57:36 PM

Activity
Uncertainty

9.

28192E-001

3.58051E-001
9.
4.05419E-001

73305E-001

.28125E+000

Weighted Mean Activity

0.30

Page

3
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hhhkhkhkkhdhkhbhkdkhhhkrrhhhhrhbhkdbhkhhrhbhbhbhhbhrbhbdbhhhbhbhbhbbhhhbdbbhbhbddrhhhbhkhdhhhhdkhkhdkhdih

ol INTERPFERENTCE CORRECTETD REPORT x Kk ox %

hkhkkhkhhhkhkkkdhkhhhkhhhhhhdkdbhhrdhkhrbhhkhbdhhbrhbdhkhdhhhkhkhkhkdkhkhkdhhdkhkhkhhhkkhkhhdkhhkdkrhkdhk

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/gram) Uncertainty
K-40 0.978 9.724360E+000 1.555761E+000
TL-208 @ 0.623 6.139054E-001 1.203223E~-001
X BI-211 0.949
PB-212 @ 0.936 1.691516E+000 2.567043E-001
BRI-214 0.349 1.068352E+000 1.924436E-001
PB-214 @ 0.833 1.004952E+000 1.749433E-001
RA~-226 0.995 2.140912E+000 1.360288E+000
AC-228 @ 0.667 1.607533E+000 2.212284E-001
X U-235 0.466
U-238 0.314 1.763181E+000 1.281317E+000

?
X
@

o

Errors quoted at

1.960 sigma

nuclide 1s part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity
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* Kk gk ko ko ok ek U N I D E N T I F T E D P E A K S * K Kk Kk kkok ok k

Peak Locate Performed on: 8/18/01 2:57:35 PM

Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy Peak Size 1in Peak CPS
No. (keV) Counts per Second % Uncertainty
M 1 72.89 9.6148E-002 30.09
M 4 84.69 4.2803E-002 73.73
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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Nuclide MDA Report

****************************************************‘k*********************

falialialiall NUCLTIDE MDA REPORT *oA kKK

**************************************************************************

Detector Name: 7078DIG
Sample Geometry:
Sample Title: S Pipe Top

Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
+ K-40 1461.00* 10.67 1.4053E+000 1.41E+000 9.7244E+000
Co-60 1173.24 100.00 1.4748E-001 1.26E-001 1.0497E-001
1332.50 100.00 1.2610E-001 -1.6455E-002
CsS-137 661.66 85.10 1.4936E-001 1.49E-001 6.0031E-002
+ TL-208 277.36 6.31 1.8305E+000 1.35E-001 -3.3846E-001
510.77 22.60 7.7323E-001 8.0703E-001
583.19% 84.50 1.3500E-001 6.1391E-001
763.13 1.81 7.4967E+000 2.4541E+000
860.56 12.42 1.1654E+000 1.3162E-001
> 2614.53 99.16 0.0000E+000 0.0000E+000
BI-211 72.87% 1.27 8.6427E+000 6.51E-001 1.3382E+001
351.06%* 12.91 6.5058E-001 2.9594E+000
PB-211 404.85 3.78 3.2067E+000 3.21E+000 -3.2227E-001
427.09 1.76 6.5156E+000 2.8580E+000
832.01 3.52 3.8549E+000 -1.4750E+000
BI-212 727.33 6.58 2.3902E+000 2.39E+000 2.2134E+000
785.37 1.10 1.1791E+001 5.7278E+000
1620.50 1.49 8.1909E+000 2.7571E+000
+ PB-212 74.81% 10.40 1.2534E+000 2.30E-001 3.8731E+000
77.11* 17.50 6.4380E-001 1.1752E+000
87.30%* 7.81 1.2104E+000 9.9857E-001
238.63%* 43.30 2.3017E-001 1.6915E+000
300.09 3.28 4,.0410E+000 1.4117E+000
+ BI-214 609.31* 46.10 2.2361E-001 2.24E-001 1.0709E+000
768.36 4,94 3.0066E+000 2.8959E+000
806.17 1.22 9.9763E+000 7.0248E+000
934.06 3.03 4.5599E+000 1.1375E+000
1120.29%* 15.10 7.0688E-001 1.0535E+000
1155.19 1.63 8.1635E+000 -1.0265E-002
1238.11 5.79 2.8993E+000 2.0184E+000
1280.96 1.43 9.0907E+000 1.3332E+000
1377.67 4.00 3.4244E+000 1.4779E+000
1401.50 1.27 1.0623E+001 -6.6348E+000
1407.98 2.15 6.6017E+000 -3.9646E+000
1509.23 2.11 6.2291E+000 2.0279E+000
1661.28 1.15 7.6594E+000 -4.9428E-001
1729.60 2.92 4.4239E+000 2.7460E+000
1764.49 15.40 1.2861E+000 1.6256E+000
1847.42 2.11 5.5076E+000 -1.0875E+000
+ pPB-214 74.81% 6.44 2.0241E+000 2.23E-001 6.2547E+000
77.11% 10.80 1.0432E+000 1.9042E+000
87.30%* 4,84 1.9531E+000 1.6113E+000
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Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)

242.00 7.43 2.8840E+000 2.23E-001 -2.3761E+000

295.22%* 19.30 4.5154E-001 9.7707E~001

351.93*% 37.60 2.2338E-001 1.0161E+000

785.96 1.07 1.2385E+001 7.7853E+000

186.21%* 3.28 2.1376E+000 2.14E+000 2.1409E+000

93.35% 0.32 3.6000E+001 3.59E-001 3.2463E+001

129.07 2.42 4.4443E+000 -3.8766E~-001

209.25%* 3.89 2.1569E+000 1.4933E+000

270.24 3.46 3.5960E+000 1.2737E+000

338.32% 11.27 6.3719E-001 1.8027E+000

409.46 1.92 6.0839E+000 1.7431E+000

463.00* 4.40 1.2948E+000 1.8212E+000

794.95 4.25 3.1372E+000 1.9346E+000

911.20%* 25.80 3.5871E-001 1.6274E+000

964.77% 4.99 1.7463E+000 2.1375E+000

968.97* 15.80 5.5340E-001 1.3397E+000

1588.20 3.22 4.6110E+000 3.3421E+000

89.95 3.56 4,7639E+000 1.23E-001 1.0030E+000

93.35*% 5.81 1.9828E+000 1.7880E+000

105.00 2.69 4,3917E+000 3.2191E+000

109.16 1.54 7.5222E+000 -5.1745E-001

143.76 10.96 1.0024E+000 1.0905E~-001

163.33 5.08 2.2033E+000 2.1653E-001

185.72* 57.20 1.2257E-001 1.2277E-001

202.11 1.08 1.0885E+001 -2.6973E+000

205.31 5.01 2.4806E+000 -7.8843E-001

+ U-238 63.29 4.80 4.6630E+000 2.06E+000 2.5593E+000

92.60* 5.60 2.0571E+000 1.8550E+000

1001.03 0.84 1.6460E+001 5.3892E+000

Am-241 59.54 35.90 6.7368E-001 6.74E-001 -2.5954E-001

Nuclide identified during the nuclide identification

Energy line found in the spectrum

MDA value not calculated

Half-life too short to be able to perform the decay correction

@V * +
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* ok kK k

GAMMA

SPECTRUM

* K k k ok

ANALYSTIS

*************************************************************************

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:57:53 PM

S Pipe Bottom

Cabrera
IS0OCSs 7078
3.00
100 - 8192
100 - 8192
1.000 kev

7.959E+002 gram

6/29/01 11:43:47 AM

900.0 seconds
800.4 seconds

6/26/01
6/26/01
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*******************************************************************

IDENTIFICATTION

* Kk kK

NUCLTIDE

ok ke k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

Sample Title:

Nuclide Library

S Pipe Bottom

REPORT

Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide
Name

K-40
TL-208

BI-212

PB-212

BI-214

pPB-214

AC-228

Id

Confidence

0.990
0.908

0.542

0.934

0.528

0.832

0.556

Energy

IDENTIFIED NUCLIDES

(keV)

1461.
277.
510.
583.
763.
860.

2614.
727.
785.

1620.

74.
77.
87.
238.
300.
6009.
768.
'806.
934.

1120.

1155.

1238.

1280.

1377.

1401.

1407.

1509.

1661.

1729.

1764.

1847.

74.
7.
87.
242.
295.
351.
785.
93.
129.
209.
270.

00*
36
77%
19%
13
56%
53
33%
37
50
81
11%
30%
63+
09
31%
36
17
06
29%
19
11
96
67
50
98
23
28
60
49%
42
81*
11%
30%
00
22%
93
96
35%
07
25
24%

@ ® @

o @@

=

w
WWNOR O~ NOINRERENNERRFOIFEOW

=N

[

Activity
(pCi/gram)

.84099E+000

.93328E-001
.44113E-001

.53575E-001
.32199E+000
.26641E+000
.43921E+000
.61034E+000
.52972E+000

.18102E+000

.30767E+000

.34157E+000
.66005E+000
.33205E+000
.59850E+000

.55468E-001
.11184E+000

.44730E+001

.22080E+000

Activity

Uncertainty

1.
3.
9.27835E-002

DWW o

'_\

24596E+000

43310E-001

.52130E-001
.88774E-001
.45068E-001
.36043E-001
.08453E-001
.26694E-001

.84404E-001

.15684E-001

.96938E-001
.04173E+000
.44514E-001
.20458E-001

.69486E-001
.99227E-001

.15077E+001

.37663E+000

Page

ER R
* kK KKk

***************************************************
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Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/gram) Uncertainty
AC-228 0.556 338.32%* 11.27 1.51225E+000 5.53682E-001
409.46 1.92
463.00 4.40
794.95 4.25
911.20%* 25.80 1.81475E+000 3.44806E~-001
964.77%* 4.99 1.12914E+000 6.50478E-001
968.97* 15.80 1.78131E+000 3.98049E-001
1588.20 3.22
U-235 0.533 89.95* @ 3.56 1.70286E+000 8.78023E-001
93.35* (@ 5.81 1.89868E+000 6.33813E-001
105.00 2.69
109.16 1.54
143.76 10.96
163.33 5.08
185.72* 57.20 8.61385E-002 6.02282E-002
202.11 1.08
205.31 5.01
U-238 0.314 63.29 4.80
92.60* 5.60 1.96989E+000 6.57581E-001
1001.03 0.84

* = Fnergy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 kev

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma
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hhkhkAhhhkhkhkrhhkhkhk bk hkrkhkkrkhkhhkhkkrhkhhhkhhhhkhkdbhhhhhbddhkhbhhrhhkhkbrhhkhdbhrdhhhdddhdhirk

xk ok k ok INTERFERENCE CORRECTETPD REPORT Rl

dhhkhkhkhkhkhkhkhkhhkhkhkhkhrbdrhkhbbdhhbhbrhkhhohdhhkdhdhdhdhdhhhhkhkkhkkhkdhhhkhhddhrkhkrhhdkdhhkhkddkhkitd

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/gram) Uncertainty
K-40 0.990 6.840986E+000 1.245960E+000
TL-208 @ 0.908 4.571468E-001 8.962865E-002
X BI-211 0.797
BI-212 0.542 2.321991E+000 8.887738E-001
PB-212 @ 0.934 1.529718E+000 2.266943E-001
BI-214 0.528 1.216265E+000 1.596292E-001
PB-214 @ 0.832 1.021237E+000 1.602016E-001
X RA-226 0.972
AC-228 @ 0.556 1.664737E+000 2.188677E-001
U-235 @ 0.533 8.613856E-002 6.015581E-002
U-238 0.314 1.785389E+000 6.606549E-001

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

* %k %ok ok Kk k kX U N IDE N T I F I E D P E A K S * ok ok ok ok ok ok k ok k

Peak Locate Performed on: 8/18/01 2:57:51 PM
Peak Locate From Channel: 100
Peak Locate To Channel: 8192

Peak Energy Peak Size in Peak CPS

No. (keV) Counts per Second % Uncertainty
M 3 84.50 1.0842E~-001 34.11

M = First peak in a multiplet region

m = Other peak in a multiplet region

F = Fitted singlet

Errors quoted at 1.960 sigma
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Nuclide MDA Report

**************************************************************************

ool NUCTLTIDE M DA REPORT lakaid

**************************************************************************

Detector Name: 7078DIG
Sample Geometry:
Sample Title: S Pipe Bottom

Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
+ K-40 1461.00* 10.67 1.2853E+000 1.29E+000 6.8410E+000
Co-60 1173.24 100.00 1.1645E-001 1.09E-001 2.6722E-002
1332.50 100.00 1.0939E-001 -7.5013E-002
CS-137 661.66 85.10 1.2063E-001 1.21E-001 -6.7562E-002
+ TL-208 277.36 6.31 1.6050E+000 1.05E-001 8.9363E-001
510.77* 22.60 5.6428E-001 3.9333E-001
583.19% 84.50 1.0493E-001 4.4411E-001
763.13 1.81 7.0642E+000 2.9255E-001
860.56%* 12.42 4.9183E-001 6.5357E-001
> 2614.53 99.16 0.0000E+000 , 0.0000E+000
BI-211 72.87 1.27 1.7069E+001 5.91E-001 -1.5265E+001
351.06%* 12.91 5.9142E-001 3.2382E+000
PB-211 404.85 3.78 2.9347E+000 2.93E+000 3.0513E+000
427.09 1.76 5.6266E+000 1.3792E+000
832.01 3.52 3.4718E+000 -1.3011E+000
+ BI-212 727.33% 6.58 1.2024E+000 1.20E+000 2.3220E+000
785.37 1.10 1.0835E+001 -1.3899E+000
1620.50 1.49 7.0787E+000 -1.2721E+000
+ PB-212 74.81% 10.40 1.1447E+000 2.01E-001 2.2664E+000
77.11% 17.50 5.7802E-001 1.4392E+000
87.30%* 7.81 1.0736E+000 1.6103E+000
238.63% 43.30 2.0062E-001 1.5297E+000
300.09 3.28 3.6050E+000 -1.6254E+000
+ BI-214 609.31* 46.10 1.5545E-001 1.55E-001 1.1810E+000
768.36 4.94 2.7706E+000 3.0785E+000
806.17 1.22 9.3683E+000 8.1757E+000
934.06 3.03 3.8020E+000 2.0022E-001
1120.29* 15.10 4.7062E-001 1.3077E+000
1155.19 1.63 8.2708E+000 4.8970E+000
1238.11 5.79 2.4004E+000 -7.2798E-001
1280.96 1.43 8.1194E+000 2.0088E+000
1377.67 4.00 2.8892E+000 -6.4112E-001
1401.50 1.27 9.0789E+000 1.8116E+000
1407.98 2.15 5.4409E+000 -8.6419E-001
1509.23 2.11 5.1936E+000 6.9827E-001
1661.28 1.15 7.0825E+000 2.2006E+000
1729.60 2.92 3.9430E+000 3.0359E+000
1764.49%* 15.40 6.1117E-001 1.3416E+000
1847.42 2.11 5.3130E+000 2.5068E+000
+ PB-214 74.81* 6.44 1.8487E+000 2.03E-001 3.6600E+000
77.11% 10.80 9.3660E-001 2.3321E+000
87.30%* 4.84 1.7324E+000 2.5985E+000
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Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)

242.00 7.43 2.5754E+000 2.03E-001 -3.2755E+000
295.22% 19.30 3.6194E-001 8.5547E-001
351.93* 37.60 2.0307E-001 1.1118E+000
785.96 1.07 1.1011E+001 -8.7265E+000
186.21% 3.28 1.6637E+000 1.66E+000 1.5022E+000
93.35*% 0.32 2.4244E+001 3.30E-001 3.4473E+001
129.07 2.42 4.1568E+000 7.8194E-001
209.25 3.89 2.7274E+000 7.7711E-001
270.24% 3.46 2.2934E+000 1.2208E+000
338.32* 11.27 8.0261E-001 1.5123E+000
409.46 1.92 5.4188E+000 -1.1125E+000
463.00 4.40 2.4484E+000 1.3117E+000
794.95 4.25 2.8880E+000 1.9776E+000
911.20%* 25.80 3.2984E-001 1.8148E+000
964.77* 4.99 1.1551E+000 1.1291E+000
968.97* 15.80 3.9024E-001 1.7813E+000
1588.20 3.22 3.6545E+000 -1.4410E-001
89.95% 3.56 2.2664E+000 9.54E-002 1.7029E+000
93.35%* 5.81 1.3353E+000 1.8987E+000
105.00 2.69 3.6958E+000 -1.4468E-001
109.16 1.54 6.7932E+000 2.9307E+000
143.76 10.96 9.2834E-001 1.5618E-001
163.33 5.08 1.9754E+000 3.9331E-001
185.72* 57.20 9.5404E-002 8.6139E-002
202.11 1.08 9.3511E+000 4.4558E+000
205.31 5.01 2.0478E+000 -1.7947E+000
63.29 4.80 4.3389E+000 1.39E+000 3.5748E+000
92.60% 5.60 1.3853E+000 1.9699E+000
1001.03 0.84 1.3261E+001 5.6429E+000
59.54 35.90 6.4510E-001 6.45E-001 -5.7240E-001

Nuclide identified during the nuclide identification

Energy line found in the spectrum

MDA value not calculated

Half-1ife too short to be able to perform the decay correction

1 [ A

@V *+
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* Kk ok kK

GAMMA

SPECTRUM

* ok kK Kk

ANALYS IS

kkkkkdkhkhkkhkkhhkhkhhhhkkhhhkdkhkkhdkhkdkdkhkkkdhhdhkhhkhkhkhkhkdhkbhhkhkrrhkrdh bbbk kdkhrkhrk

Report Generated On

Sample Title
Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:58:26 PM
West Pipe

Cabrera

ISOCS 7078

3.00

100 - 8192
100 - 8192
1.000 keV

9.593E+002 gram

6/29/01 12:17:06 PM

900.0 seconds
900.2 seconds

6/26/01
6/26/01
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Jok ok odok ok ok ok ok gk ok ko Kk ok ok ko k k ke ok ok ke ke ke ok sk ke ok ke ke e ke ke ok ek ke ok ok ok ek ke ke ke ke ok bk ok ke ke ok ok ke ok ok ko ke ko ok ke ok

Fokok ok k NUCLTIPDE IDENTIFICATTION REPORT ke dekok
Jok kg ok kg ok ko k ko kkkkkkk ok kkkkkk kA kkh ok hhk ok hkkkkkkkkkk ok kT khkkkkkhkxkhkkkkkkkx

Sample Title: West Pipe
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

.................... IDENTIFIED NUCLIDES e e

Nuclide Id Energy Yield Activity Activity

Name Confidence (keV) (%) (pCi/gram) Uncertainty
K-40 0.998 1461.00* 10.67 3.72727E+000 8.56145E-001
PB-212 0.448 74.81* @ 10.40 6.88389E-001 3.43546E-001

77.11 @ 17.50
87.30 @ 7.81
238.63% 43.30 1.16273E-001 7.12387E-002

300.09 3.28
BI-214 0.351 609.31* 46.10 3.85189E-001 9.96579E-002
768.36 4.94
806.17 1.22
934.06 3.03
1120.29* 15.10 3.39767E-001 2.00952E-001
1155.19 1.63
1238.11 5.79
1280.96 1.43
1377.67 4,00
1401.50 1.27
1407.98 2.15
1509.23 2.11
1661.28 1.15
1729.60 2.92
1764.49 15.40
1847.42 2.11
PB-214 0.533 74.81* @ 6.44 1.11168E+000 5.54794E-001
77.11 @ 10.80
87.30 @ 4.84
242.00 7.43
295.22% 19.30 3.02490E-001 1.29384E-001
351.93% 37.60 2.98288E-001 1.07957E-001
785.96 1.07
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 keVv
Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

2
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khkkhkkdhhhkhhkhkdhhdhkd bk hkd bk bbb bbbk bkhbhrhhkrhhkdhkhhkhkhkhhhhhkhkhkhkhkhkhkhkrrdhhhhbhrhrhkhrhhdhdhkk

wok ok ok x INTERPFERENTCE CORRECTETD REPORT follaliallalel

hhkkdkhkkhkrkhkhkkdkhkhkhkhkhkhrhkhkhkhkhkhkhhhhkhhhdhhhhkhhkhdhhdhhhhhhbhhdhhhkhbddbrrhkbdhhdkkrrkkdx

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/gram) Uncertainty
K-40 0.998 3.727270E+000 8.561445E-001
X BI-211 0.955

PB-212 @ 0.448 1.162732E-001 7.123869E~-002
BI-214 0.351 3.762229E-001 8.928170E-002
PB-214 @ 0.533 3.000124E-001 8.289196E-002

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

oo

Errors quoted at 1.960 sigma

* ok ok ok ok ok ok ok ok ok UNIIDENTTI F T ED PEAK S * Kk ok ok kkk ok k Kk

Peak Locate Performed on: 8/18/01 2:58:25 PM
Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
M 1 72.97 4.6714E-002 42.78
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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Ik kkhkrkhkhkdrhkkkhkdkhkkkhkhkhkhkkhkhk bk hkhkkhkrhdhhhkdhdhhbhrhhhhkhkdhdrhd kb drdhbdhbhhxrdsx

wk ok kk NUCLTITDE MDA REPORT Fok koK

ook ke kK Kk ok ok e e sk sk K gk ok ok k ke ks ok sk ke ok Kk ke k kS ke ke ki ok ok ok ok ok ok ok ok sk ok ok sk Sk ok ke ke ke ok ok ok sk sk ok ok ok ok ok sk sk ok ok sk o ok ok ok ok ok

Detector Name: 7078DIG
Sample Geometry:
Sample Title: West Pipe

Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
+ K-40 1461.00* 10.67 9.6351E-001 9.64E-001 3.7273E+000
Co-60 1173.24 100.00 7.6764E-002 7.12E-002 -4,7524E-002
1332.50 100.00 7.1208E-002 -1.4130E-002
CS-137 661.66 85.10 7.0286E-002 7.03E-002 -2.9957E~-002
TL-208 277.36 6.31 8.1803E-001 9.64E-002 -1.8098E-001
510.77 22.60 4,1543E-001 4,.8659E-001
583.19 84.50 9.6384E-002 1.0186E-001
763.13 1.81 3.8547E+000 2.2885E+000
860.56 12.42 5.8498E-001 ~-5.7399E-002
> 2614.53 99.16 0.0000E+000 0.0000E+000
BI-211 72.87% 1.27 4.2954E+000 4.33E-001 4,4904E+000
351.06%* 12.91 4.,3338E-001 8.6875E-001
PB-211 404.85 3.78 1.6988E+000 1.70E+000 8.0772E-001
427.09 1.76 3.6400E+000 5.5145E-002
832.01 3.52 2.1946E+000 2.3051E-001
BI-212 727.33 6.58 1.2205E+000 1.22E+000 -7.0518E-001
785.37 1.10 5.8869E+000 -4.4836E+000
1620.50 1.49 4.3289E+000 -1.3033E+000
+ PB-212 74.81% 10.40 6.3375E-001 1.11E-001 6.8839%9E-001
77.11 17.50 5.1986E-001 -1.1120E-002
87.30 7.81 9.3313E-001 9.8841E-001
238.63% 43.30 1.1050E-001 1.1627E-001
300.09 3.28 1.9503E+000 -3.6198E+000
+ BI-214 609.31* 46.10 1.0770E-001 1.08E-001 3.8519E-001
768.36 4.94 1.4504E+000 1.1663E-001
806.17 1.22 6.2902E+000 1.3865E+000
934.06 3.03 2.9030E+000 2.3544E+000
1120.29* 15.10 2.6575E-001 3.3977E-001
1155.19 1.63 4.4463E+000 -1.2312E+000
1238.11 5.79 1.6156E+000 4.7573E-001
1280.96 1.43 5.0741E+000 -1.7569E+000
1377.67 4.00 1.9245E+000 1.5526E+000
1401.50 1.27 5.2532E+000 -7.2700E-001
1407.98 2.15 2.9456E+000 -1.9186E+000
1509.23 2.11 3.6186E+000 8.6597E-001
1661.28 1.15 6.5571E+000 3.9599E+000
1729.60 2.92 2.2181E+000 5.1554E-001
1764.49 15.40 7.0978E-001 6.8123E-001
1847.42 2.11 2.6930E+000 1.6973E-001
+ PB-214 74.81% 6.44 1.0234E+000 1.49E-001 1.1117E+000
77.11 10.80 8.4237E-001 -1.8018E-002
87.30 4.84 1.5057E+000 1.5949E+000
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Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)

+ PB-214 242.00 7.43 9.7733E-001 1.49E-001 1.5946E-001

295.22% 19.30 1.7182E-001 3.0249E-001

351.93* 37.60 1.4880E-001 2.9829E-001

785.96 1.07 6.2234E+000 -2.5784E+000

RA-226 186.21 3.28 1.7225E+000 1.72E+000 4.6236E-001

AC-228 93.35 0.32 1.8762E+001 3.74E-001 -2.0648E+000

129.07 2.42 2.0483E+000 -7.3176E-001

209.25 3.89 1.4044E+000 .6776E-001

270.24 3.46 1.5975E+000 .0793E+000

338.32 11.27 5.5061E-001 .3681E-001

409.46 1.92 3.2311E+000 .1474E-001

463.00 4.40 1.3172E+000 .2540E-001

794.95 4.25 1.6978E+000 .2745E-001

911.20 25.80 3.7386E-001 .2638E-001

964.77 4.99 1.7934E+000 .7719E-001

968.97 15.80 5.8291E-001 .7760E-001

1588.20 3.22 2.3360E+000 .0229E-002

89.95 3.56 1.9694E+000 9.87E-002 .7739E+000

93.35 5.81 1.0334E+000 .1373E-001

105.00 2.69 1.9269E+000 .4814E-001

109.16 1.54 3.3680E+000 .8733E+000

143.76 10.96 4.4033E-001 .5935E-002

163.33 5.08 1.0085E+000 .6139E-002

185.72 57.20 9.8669E-002 6.7052E-002

202.11 1.08 5.1830E+000 -1.3587E+000

205.31 5.01 1.1078E+000 -4.2172E-001

U-238 63.29 4.80 2.0481E+000 1.10E+000 -2.2001E-001

92.60 5.60 1.0999E+000 9.5988E-002

1001.03 0.84 7.8804E+000 -6.9601E+000

Am-241 59.54 35.90 3.0534E-001 3.05E-001 -3.0866E-002

Nuclide identified during the nuclide identification

Energy line found in the spectrum

MDA value not calculated

Half-life too short to be able to perform the decay correction

oo

@V * +



*************************************************************************

* Kk ok kk

GAMMA

SPECTRUM

* ok k kK

ANALYSTIS

*************************************************************************

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:58:40 PM
Bottom
Cabrera
ISOCS 7078
3.00
100 - 8192
100 - 8192
1.000 keVv

5.410E+002 gram

6/29/01 12:49:22 FPM

900.0 seconds
900.2 seconds

6/26/01
6/26/01



Interference Corrected Activity Report 8/18/01 2:58:41 PM Page

**********************************‘k**************************************

ool NUCTLTITPDE IDENTIFICATTON REPORT *x KKk

************************************************-k************************

Sample Title:

Bottom

Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

....................

Nuclide Id Energy

IDENTIFIED NUCLIDES = ..ot

Name Confidence (keV)

K-40 0.993 1461.
TL-208 0.642 277.
510.

583.

763.

860.

2614,

BI-214 0.348 609.
768.

g806.

934.

1120.

1155.

1238.

1280.

1377.

1401.

1407.

1508.

1661.

1729.

1764.

1847.

PB-214 0.419 74.
7.

87.

242.

295.

351.

785.

*

@
Energy Tolerance

00>
36
17
19~*
13
56
53
31*
36
17
06
29%*
19
11
96
67
50
98
23
28
60
49
42
81
11
30
00
22%*
93*
96

™ @

Yield Activity Activity

(%) (pCi/gram) Uncertainty

[

=
P NOIONNUINEFENNRE®SEFEOROWRE S

w =

= Energy line found in the
= Energy line not used for
1.000 keV

.67 1.80899E+000 1.12236E+000
.31
.60
.50 3.09165E-002 4.26120E-002
.81
.42
.16
.10 4.03038E-001 1.27810E-001
.94
.22
.03
.10 6.53382E-001 3.53865E-001
.63
.79
.43
.00
.27
.15
.11
.15
.92
.40
.11
.44
.80
.84
.43
.30 3.71489E-001 2.18299E-001
.60 2.55683E-001 1.23538E-001
.07

spectrum.
Weighted Mean Activity

Nuclide confidence index threshold = 0.30

Errors quoted at 1.960 sigma

2



Interference Corrected Activity Report 8/18/01 2:58:41 PM Page 3

ok ok k ke dok ok Kk Kk ok ok ok kR Kk ok ok ok ok kT ke ke kK ok ok ke ke ke sk kR ok sk kR ok sk sk ok ke ke ke sk sk sk ke ke ok ok ke ok ok ke ok ok ke ke ke e ok ok R ke ok ok

* Kk kK INTERPFERENCE CORRECTETD REPORT * ok kK

Aok kkkkkkkkhkkkkkkkkkkkkkkkkhkkhhkhhkhkhhhkhkhkhhkhkhdhhbdhkhhkhrkhkkkdkdddkdhrkhhkhhxk

Nuclide Wt mean Wt mean
Nuclide Id Activity Activity
Name Confidence (pCi/gram) Uncertainty
K-40 0.993 1.808985E+000 1.122358E+000
TL-208 @ 0.642 3.091654E-002 4.261196E-002
X BI-211 0.765

BI-214 0.348 4,.319269E-001 1.202092E-001
PB-214 @ 0.419 2.837737E-001 1.075153E-001

?
X
@

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity

Errors quoted at 1.960 sigma

* ok k ok ok ok ok ok ok k U N I D E N T T F I ED PEAK g %k k k ok ok ok ke kk

Peak Locate Performed on: 8/18/01 2:58:39 PM

Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS
No. (keV) Counts per Second % Uncertainty
1 238.50 2.5753E-002 79.35
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.960 sigma
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Nuclide MDA Report

hkkkkkhkhkkkkkhrhhdrhhkkhkhkhkdhhhkhbhkbhhhkhkdbkdhhhhkhhkhkhhddhhhhhkhbhhhbhhhhhhkdkxddhkkrd

Fodkokok ok NUCLTITDE M DA REPORT * A KKK

dkhkhkkkhhhkhkbhhhkhkhkhkdhhkhkhbhkhhhhhdkhdkhhhkdhhdkhkhhkhkhhdhkhkhdhhbrhkhhhhkhkhdkhkhkdkdddhkhkhk

Detector Name: 7078DIG
Sample Geometry:
Sample Title: Bottom

Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
+ K-40 1461.00%* 10.67 1.7245E+000 1.72E+000 1.8090E+000
Co-60 1173.24 100.00 1.4028E-001 1.24E-001 8.0753E-002
1332.50 100.00 1.2357E-001 8.5362E-002
CsS-137 661.66 85.10 1.3913E-001 1.39E-001 9.7959E-002
+ TL-208 277.36 6.31 1.3323E+000 7.22E-002 7.9083E-001
510.77 22.60 6.1070E-001 6.9319E-001
583.19% 84.50 7.2218E-002 3.0917E-002
763.13 1.81 6.5059E+000 7.9667E-001
860.56 12.42 1.0244E+000 1.1071E-001
> 2614.53 99.16 0.0000E+000 0.0000E+000
BI-211 72.87 1.27 1.1752E+001 4.99E-001 6.7711E+000
351.06% 12.91 4.9883E-001 7.4467E-001
PB-211 404.85 3.78 2.3874E+000 2.39E+000 1.4375E-001
427.09 1.76 5.5141E+000 1.8178E+000
832.01 3.52 3.4121E+000 -7.4270E-001
BI-212 727.33 ©6.58 1.5504E+000 1.55E+000 1.5898E-001
785.37 1.10 7.8722E+000 ~7.5129E+000
1620.50 1.49 8.3991E+000 2.9551E-001
PB-212 74.81 10.40 1.4467E+000 2.49E-001 1.7766E+000
77.11 17.50 7.8107E-001 -6.0268E-002
87.30 7.81 1.3234E4+000 1.0449E4+000
238.63 43.30 2.4915E-001 2.3544E-001
‘ 300.09 3.28 2.9030E+000 -2.8415E+000
+ BI-214 609.31~* 46.10 1.3064E-001 1.31E-001 4.0304E-001
768.36 4,94 2.4234E+000 1.7411E+000
806.17 1.22 9.5452E+000 -5.8488E+000
934.06 3.03 4.1580E+000 -6.3440E-001
1120.29* 15.10 4.4041E-001 6.5338E-001
1155.19 1.63 7.0141E+000 9.0768E-001
1238.11 5.79 2.3043E+000 -2.1796E-001
1280.96 1.43 9.1701E+000 -2.9949E+000
1377.67 4.00 2.6919E+000 -6.6075E-001
1401.50 1.27 8.2902E+000 -1.4321E-001
1407.98 2.15 4.9096E+000 -1.2382E+4+000
1509.23 2.11 5.2026E+000 -5.5721E-001
1661.28 1.15 9.7506E+000 2.2662E+000
1729.60 2.92 4.6901E+000 2.1708E+000
1764.49 15.40 1.1639E+000 8.0760E-001
1847.42 2.11 6.5883E+000 3.9658E+000
+ PB-214 74.81 6.44 2.3363E+000 1.71E-001 2.8691E+000
77.11 10.80 1.2656E+000 -9.7657E-002
87.30 4.84 2.1355E+000 1.6860E+000
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Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
PB-214 242.00 7.43 1.4048E+000 1.71E-001 .1405E-001
295.22% 19.30 3.2226E-001 .7149E-001
351.93~* 37.60 1.7127E-001 .5568E-001
785.96 1.07 8.3019E+000 .2877E+000
RA-226 186.21 3.28 2.2779E+000 2.28E+000 .9971E-001
AC-228 93.35 0.32 2.8300E+001 5.08E-001 .0344E+001
129.07 2.42 2.7409E+000 .9801E-001
209.25 3.89 2.1618E+000 .2944E+000
270.24 3.46 2.4485E+000 .2200E+000
338.32 11.27 8.3236E-001 .0366E-002
409.46 1.92 4.6297E+000 .4676E+000
463.00 4.40 2.3801E+000 .9947E-001
794.95 4.25 2.3891E+000 .5970E-001
911.20 25.80 5.0843E-001 .5417E-002
964.77 4.99 2.3790E+000 .5512E-001
968.97 15.80 7.5308E-001 2.4753E-001
1588.20 3.22 3.3920E+000 .0099E-001
U-235 89.95 3.56 2.8849E+000 1.30E-001 .2195E+000
93.35 5.81 1.5587E+000 .1205E+000
105.00 2.69 2.4472E+000 .4843E-001
109.16 1.54 4.1781E+000 .1549E+000
143.76 10.96 6.0882E-001 .0130E-001
163.33 5.08 1.3871E+000 .3288E-001
185.72 57.20 1.2963E-001 .5742E-003
202.11 1.08 7.2132E+000 .0044E+000
205.31 5.01 1.6541E+000 .4041E-001
U-238 63.29 4.80 3.1808E+000 1.63E+000 .9618E+000
92.60 5.60 1.6343E+000 .2730E-002
1001.03 0.84 1.3974E+001 .5783E-001
Am-241 59.54 35.90 4.2566E-001 4.26E-001 .3340E-001

Nuclide identified during the nuclide identification
Energy line found in the spectrum

MDA value not calculated

Half-1life too short to be able to perform the decay correction
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GAMMA

SPECTRIUM
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ANALYSIS
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

8/18/01 2:58:54 PM
Center
Cabrera
ISOCS 7078
3.00
100 - 8192
100 - 81892
1.000 keV

7.496E+002 gram

6/29/01 12:33:18 PM

900.0 seconds
900.3 seconds

6/26/01
6/26/01



Interference Corrected Activity Report

8/18/01

2:58:54 PM

Page

khkhkdhhdhhhkhkhkhkhkhdkhdkhkkhkdkhkhkhkhhkhdbhkhdkhkrhkhhhhbdkhkhddhhbhkhkhkdbhhkhdhhhbhbhrhhbdkhhdhkkhkhhhkhk

IDENTIVFICATTION

dkhkhkkhkkhkhkhkhkkhkdhdkdhhkhrhhbkhkhrdkhhhhdhhhdhdhkhhbhbrhdhhbddrbhhkhdhdhbbhhkhbhbhhkhrhkhhhhdhdkkhkhdkk

* ok ok ok ok

NUCLTITPDE

Sample Title:
Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide
Name

K-40
TL-208

PB-212

BI-214

PB-214

AC-228

Id

Confidence

0.987
0.817

0.779

0.426

0.735

0.386

Energy

Center

IDENTIFIED NUCLIDES

{keV)

1461.
277.

510.
583.

163.
860.
2614.
74.
7.
87.
238.
300.
609.
768.
806.
934.
1120.
1155.

1238.
12890.

1377.
1401.
1407.
1509.

le6l.

1729.
1764.
1847.
4.
77,
87.
242.
295.
351.
785.
93.
129.
2009.
270.
338.
409.
463.

00~*
36
77*
19*
13
56
53
81~
11~*
30
63*
09
31*
36
17
06
29%
19
11~*
96
67
50
98
23
28
60
49
42
81~*
11>
30
00
22%
93*
96
35*
07
25
24
32*
46
00

™ (® (@

® ® @

Yield

(

10.

6.
22.
84.

1.
12.
99.
10.
17.

7.
43.

3.
.10
.94
.22
.03
.10
.63
.79
.43
.00
.27
.15
.11
.15
.92
.40
.11
.44
.80
.84
.43
.30
.60
.07
.32
.42
.89
.46
.27
.92
.40

i
(e}

|

[ —

(o

w P
BEEFEFWWNORFR O OONOINRERENNRE SR O RO WS

[

)

67
31
60
50
81
42
16
40
50
81
30
28

=W

[N e

Activity
(pCi/gram)

.93805E+000

.24142E-001
.93950E-001

.27308E+000
.25820E-001

.19691E-001

.95288E-001

.65703E-001

.14657E+000

.67082E+000
.17610E+000

.26377E-001
.96145E-001

.54686E+001

.09057E+000

REPORT

Activity

Uncertainty

1.

3.
7.

N o

w

22281E+000

38720E-001
64563E-002

.18769E-001
.44022E-001

.61043E-001

.52897E-001

.81295E-001

.00411E-001

.99254E-001
.95406E-001

.62214E-001
.61979E-001

.43473E+001

.01267E-001

* Kk %k Kk k

2
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Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/gram) Uncertainty
AC-228 0.386 794.95 4.25

911.20* 25.80 8.16089E-001 2.58600E-001
964.77 4.99
968.97* 15.80 9.30508E-001 4.35741E-001
1588.20 3.22
U-238 0.308 63.29 4.80 ’
92.60%* 5.60 8.83920E-001 8.19848E-001
1001.03 0.84

*

]

Energy line found in the

spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance 1.000 keVv
Nuclide confidence index threshold = 0.30

Errors quoted at

1.960 sigma
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*************************************************************************

CORRECTEHD REPORT *A K kK

*************************************************************************

koo INTERFERENCE

Nuclide
Name

K-40
TL-208
X BI-211
PB-212
BI-214
PB-214
AC-228
U-238

?
X
@

@ ®

OO0 ODOOOO

Nuclide
Id
Confidence

. 987
. 817
.952
L7779
.426
.735
.386
.308

Errors quoted at

N O

WOy~

Wt mean
Activity
(pCi/gram)

.938054E+000
.939503E-001

.196905E-001
.224530E-001
.768754E-001
.033836E-001
.322976E-001

1.960 sigma

Wt mean
Activity
Uncertainty

1.222809E+000
7.633456E-002

.610428E-001
.390868E-001
.378059E-001
.945110E-001
.199236E-001

0

nuclide is part of an undetermined solution
nuclide rejected by the interference analysis
nuclide contains energy lines not used in Weighted Mean Activity
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Fok ok ke ok &k ok ok UNIDENTTIZ F FTIETD PEAKS

Peak Locate Performed on: 8/18/01
Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy Peak Size in
No. (keV) Counts per Second %
M 1 72.73 9.8564E-002

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

m 8 =
o

Errors quoted at 1.960 sigma

ok ok ke ok ok ok ok kK

2:58:52 PM

Peak CPS
Uncertainty

29.50

5
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Nuclide MDA Report

**************************************************************************

*ox KK x NUCLTIDZDE MDA REPORT HH KAk

**************************************************************************

Detector Name: 7078DIG
Sample Geometry:
Sample Title: Center

Nuclide Library Used: C:\GENIE2K\CAMFILES\Lake City.NLB

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/gram) (pCi/gram) (pCi/gram)
+ K-40 1461.00% 10.67 1.3444E+000 1.34E+000 5.9381E+000
Co-60 1173.24 100.00 1.2830E-001 7.86E-002 -1.0616E-002
1332.50 100.00 7.8607E-002 -4.9083E-002
CS-137 661.66 85.10 1.1748E-001 1.17E~-001 -3.5169E-002
+ TL-208 277.36 6.31 1.3987E+000 8.89E-002 -1.8192E-001
510.77% 22.60 5.5185E-001 4.2414E-001
583.19% 84.50 8.8893E-002 2.9395E-001
763.13 1.81 6.2013E+000 3.6450E+000
860.56 12.42 9.0596E-001 1.1000E-001
> 2614.53 99.16 0.0000E+000 0.0000E+000
BI-211 72.87% 1.27 7.5936E+000 5.38E-001 1.2186E+001
351.06% 12.91 5.3838E-001 2.0275E+000
PB-211 404.85 3.78 2.4553E+000 2.46E+000 9.7205E-001
427.09 1.76 4.8516E+000 8.7745E-001
832.01 3.52 3.0603E+000 2.4535E-001
BI-212 727.33 6.58 1.8449E+000 1.84E+000 9.5349E-001
785.37 1.10 9.2416E+000 -1.8332E+000
'1620.50 1.495 4.7387E+000 -6.1810E+000
+ PB-212 74.81% 10.40 1.0535E4+000 1.95E-001 2.2731E+000
77.11* 17.50 5.2550E-001 7.2582E-001
87.30 7.81 1.6794E+000 2.7946E+000
238.63* 43.30 1.9549E-001 7.1969E-001
300.09 3.28 3.2645E+000 1.0188E+000
+ BI-214 609.31* 46.10 1.6141E-001 1.61E-001 6.9529E-001
768.36 4,94 2.2971E+000 1.5925E+000
806.17 1.22 7.7987E+000 3.9887E+000
934.06 3.03 3.4706E+000 -6.3107E-002
1120.29* 15.10 5.2664E-001 7.6570E-001
1155.19 1.63 7.1510E+000 1.5885E+000
1238.11%* 5.79 9.3994E-001 1.1466E+000
1280.96 1.43 7.4258E+000 1.6943E+000
1377.67 4.00 2.5082E+000 -1.4202E+000
1401.50 1.27 7.6840E+000 1.6558E+000
1407.98 2.15 4.3702E+000 4.3305E-002
1509.23 2.11 4.2189E+000 8.4321E-001
1661.28 1.15 7.5200E+000 8.0110E-002
1729.60 2.92 2.8387E+000C 8.5455E~001
1764.49 15.40 1.1126E+000 1.6023E+000
1847.42 2.11 4.3694E+000 -2.3222E+000
+ PB-214 74.81% 6.44 1.7014E+000 1.85E-001 3.6708E+000
77.11* 10.80 8.5150E-001 1.1761E+000
87.30 4,84 2.7100E+00O0 4.5095E+000
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Nuclide Energy Yield
Name (keV) (%

PB-214 242.00 7.43

295.22* 19.30

351.93* 37.60

785.96 1.07

RA-226 186.21 3.28

AC-228 93.35* 0.32

129.07 2.42

209.25 3.89

270.24 3.46

338.32* 11.27

409.46 1.92

463.00 4.40

794.95 4.25

911.20* 25.80

9¢4.77 4.99

968.97* 15.80

1588.20 3.22

U-235 89.95 3.56

93.35 5.81

105.00 2.69

109.16 1.54

143.76 10.96

163.33 5.08

185.72 57.20

202.11 1.08

205.31 5.01

U-238 63.29 4.80

92.60%* 5.60

1001.03 0.84

Am-241 59.54 35.90

8/18/01

Line MDA

(pCi/gram)

PP WRNPPRPJdJ0O0WRWWOAWWNDNEOONNMNWNWORWN

.0027E+000
.8120E-001
.8485E-001
.5045E+000
.0122E+000
.3488E+001
.4949E+000
.4431E+000
.7363E+000
.4018E-001
.3934E+000
.3413E+000
.6199E+000
.1134E-001
.3596E+000
.2489E-001
.4961E+000
.6126E+000
.9662E+000
.3520E+000
.7439E+000
.8813E-001
.6552E+000
.7287E-001
.9855E+000
.8629E+000
.8361E+000
.3422E+000
.1586E+001
.6331E-001

2:58:54 PM

Nuclide MDA
(pCi/gram)

1.85E-001

3.01E+000
3.11E-001

1.73E-001

1.34E+000

5.63E-001

Nuclide identified during the nuclide identification
Energy line found in the spectrum

MDA value not calculated

Page 7

Activity

(pCi/gram)

W OFRFNWNOOOTWSRNOAROWUOREKRREFERERENRORFRERPWOOR

.2867E+000
.2638E-001
.9615E-001
.1445E+000
.4361E+000
.5469E+001
.8835E-002
.5584E-001
.1574E+000
.0906E+000
.0948E+000
.3857E+000
.4241E-001
.1609E-001
.1774E-001
.3051E-001
.2355E+000
.8802E-001
.7401E+000
.4169E-002
.3089E+000
.3183E-001
.2873E-002
.7611E-002
.6783E+000
.1657E-003
.1223E+000
.8392E-001
.2390E+4000
.2301E-002

Half-life too short to be able to perform the decay correction



