Paragon Analytics

Radiochemistry Case Narrative
|sotopic Uranium

New Horizons
CSMRI/ 2135
PA WO 0405025
1. This report consists of the analytical results for seven soil samples received by Paragon on
05/04/04.
2. These samples were prepared according to Paragon Analytics procedures PA SOP721R10, PA

SOP773R8, and PA SOP778R9.

3. The samples were analyzed for the presence of isotopic uranfum according to Paragon Analytics
procedure PA SOP714R8. The analyses were completed on 06/02/04.

4, The isotopic analysis results for these samples are reported on a dry weight basis in units of
pCi/gram. :
5. This analytical method quantifies U-235 alpha activity in a specific region of interest

corresponding to emission energies between those of U-234 and U-238. A potential limitation of
this method is that measurable amounts of U-234 in the sample may cause 2 small amount of
characteristic activity in the U-235 region of interest due to poorly resolved alpha activity at the
boundary between the two regions. To minimize the potential for a high bias in the U-235
analytical results, the U-235 region of interest has been narrowed and limited to a lower energy
region. An 85.1% abundance correction has been made to the final U-235 results.

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

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

Lab Name: Paragon Analytics

Client Name: New

Work Order Number; 0405025

Horizons

ClientProject ID: CSMR1 2135

PAl 714 Rev 8

Method Blank Results

" Lab ID; ASO40518-4MB

Sample Matrix: SOIL

Prep SOP: PAI 778 Rev 9
Date Collected: 18-May-04
Date Prepared: 18-May-04

Prep Batch: AS040518-4

Date Analyzed: 02-Jun-04

QCBatchID: AS040518-4-1
Run ID: AS040518-4A
Count Time: 300 minutes

Final Aliquot: 2.00 g
Result Units: pCi/g

File Name; 151848

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

U-234

0.012 +/-0.015

0.023

15117-96-1

U-235

0 +/- 0.015

0.011

7440-61-1

uU-238

0.010 +/- 0.013

0.018

Chemical Yield Summary

Carrier/Tracer

Amount Added

Result

Units

Yield

Control
Limits

Flag

\7 u-232

4272

3.30

pCifg

771

30-110%

Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield Is in control at 400-110%. Quantitalive Yleld is assumed.

¥2 - Chemical Yield culside default imiis.

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

M - Requested MDC not met.

B . Anglyte concentration greater than MDC.

B3 - Analyte cancentration greater than MDC but less fhan Requesied MDC.

Data Package ID: U0405025-1

Abbreviations:’

TPU - Total Propagated Uncerteinty (see PA! SOP 743)

MDG - Minimum Detectable Concentrafion (see PAT SOP 708)

BDL - Below Detection Limit

Date Printed: Friday, June 11, 2004

Paragon Analytics
LIMS Version: 5.030A
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Isotopic Uranium By Alpha Spectroscopy

Lab Name: Paragon Analytics
Work Order Number; 0405025
Client Name: New Horizons
ClientProject ID: CSMRI 2135

PAI 714 Rev 8
Laboratory Control Sample(s)

- Lab ID: ASD40518-4LCS

Sample Matrix: SOIL
Prep SOP: PAI 776 Rev 8

Prep Batch: A5040518-4

Date Collected: 18-May-04

Date Prepared: 18-May-04

Date Analyzed: 02-Jun-04

QCRBatchiD: AS040518-4-1

Run |D: AS040518-4A

Count Time: 300 minutes

Final Aliquot: 2.00 g
Result Units: pCilg
File Name: U5184L

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 2s TPU Limits | Qualifier
13966-28-5 U-234 447 +- 074 0.03 4.34 103 82 -122 P
744D-61-1 U-238 4.50 +- 0.75 0.02 4,50 100 | 82-122 P J
Chemical Yield Summary
Carrier/Tracer | Amount Added Resuit Units Yield Control Flag
Limits
L U232 4,272 3.21 pCifg 75.2 30-110% J

Comments:
QualifiersiFlags: Abbreviations:

U -Resultis less than ihe sample specific MDC.

LT - Result is |25 than Requested MDC, greater {han sample specific MBDC.
¥1 - Chemical Yield is In conirol at 100-110%. Quantitative Yield 1s assumed.
3 - Chemical Yield outside default fimits.
L - LCS Recovery below lower confrol fimit.

H- LCS Recovery abave upper cantrol [imit.

P - LCS Recovery within control limits.

M - The requested MDC was net mel.

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

Data Package ID: U/0405025-1

TPU - Total Propagated Uncertainty (see PAl S0P 743)

MDC - Minimum Delectabls Concentration {see PAI SOP 7085)

Date Printed: Friday, June 11, 2004

Paragon Analytics

LIMS Version: 5.030A
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Isotopic Uranium By Alpha Spectroscopy

PAI 714 Rev 8
Duplicate Sample Resuits (DER)

Lab Name: Paragon Analytics

Work Order Number: 0405025
Client Name: New Horlzons
ClientProject ID: CSMRI 2135

“Lab ID: 04050254DUP

Sample Matrix: SOIL
Prep SOP: PAI 778 Rev 9

Prep Batch: AS040518-4
QCBatchiD: AS040518-4-1

Final Aliquot: 2.06 g
Prep Basis: Dry Weight

Date Collected: 29-Apr-04 Run ID: ASD40518-4A Moisture(%): NA
Date Prepared: 18-May-04 Count Time: 300 minufes Result Units: pCifg
Date Analyzed: 02-Jun-04 Report Basis: Dry Weight File Name; U50254D
CASNO Analyte Sample Duplicate DER | Control Lab
Result +/- 2s TPU Result #/- 2s TPU Limit | Qualifiers
13966-20-5 U-234 1.57 +-0.28 4.72 +-0.30 0.37 2.13
15117-86~1 U-235 0.093 +/- 0.03% 0.086 +/- 0.040 0.05 2.13 LT
7440-81-1 U-238 1.74 +- 0.31 1.74 +/- 0.31 0.00 2.13
Comments:
Duplicate Qualifiers{Flags: . Abbreviations:
U - Resultis less than the sample specific MDC. TPU - Total Propagated Uncertalnly (see PAL SOP 743)
¥1 - Cherrical Yield is in control at 100-110%. Quanitative yield is assumed. DER - Duplicate Error Ratio
Y2 - Chemical Yield outside defaull limits. T
BDL - Below Detection Limit
W - DER Is greater than Warning Limit of 1.42
. . NR - Mot Reported
D - DER is greater than Cenirol Limit of 2.13
LT - Result Is less than Reguest MDC, grealer than sample specific MDC
M - Requested MDC not met,
M3 - The requested MDG was not met, but the reported
activity Is greater ihan the reported MDC.
L - LGS Recovery below lower control Timit.
H - LCS Recovery above upper control limit.
P - LS, Matrix Splke Recovery within control limits.
N - Matrix Spiks Recovery cutside control limits
Data Package ID: U0405025-1
Date Printed: Friday, June 11, 2004 Paragon Analytics Page 1 of 1

LIMS Version: 5.030A
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Isotopic Uranium By Alpha Spectroscopy

PAlI 714 Rev 8
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405025
Client Name: New Horizons
ClientProject ID: CSMRI 2135

'Fleld ID: 11001 Sample Matrix: SOIL
Lab ID: 04050252 B Prep SOP: PAI 778 Rev 9
- Gt | Date Collected: 29-Apr-04
Date Prepared: 18-May-04
Date Analyzed: 02-Jun-04

Prep Batch: AS040518-4
QCBatchID: AS040518-4-1

Run ID: AS040518-4A

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 2.03 g
Prep Basis: Dry Weight

Moisture(%): NA

Result Units: pCi/g

File Name: J50252

CASNO Target Nuclide Result +/- 2s TPU

MDC

Lab Qualifier

13966-28-5 U-234 1.61 H-0.28

0.03

15117-86-1 U-235 0.072 +/- 0.035

0.028

LT

7440-81-1 U-238 1.68 +-0.30

0.02

Chemical Yield Summary

Carriet/Tracer | Amount Added Resuit Units

Yield

Control
Limits

Flag

U-232 4215 3.34 pCilg

792

30-110% J

Comments:

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

¥1 - Chemical Yield s in control at 100-410%. Quantitative Yield is assumed.
¥2 - Chemical Yield outside default limits.
LT - Result s less than Requestad MDC, greater than sample specific MDC,

M3 - The requested MDC was not met, but the reported
aclivity Is greater than the reported MDC,

M - The requesied MDC was not met.

Abbreviations:

TPLU - Total Propagated Uncertainty (see PAI SOP 743)

MDG - Mirimum Delectable Concentralion {see PAL S0P 709)
BDL - Below Detetion Limit

Data Package ID: U0405025-1

Date Printed: Friday, June 11, 2004
LiMS Version: 5.03CA

Paragon Analytics
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Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 8
Sample Results

Lab Name: Paragon Analytics

Work Order Number: 0405025

Client Name: New Horizons
ClientProject ID: CSMRI 2135

FieldiD: 101002
Lab ID;  0405025-4

Sample Matrix: SOIL
Prep SOP: PAl 778 Rev 9
‘| Dpate Collected: 28-Apr-04

Date Prepared: 18-May-04
Date Analyzed: 02-Jun-04

Prep Batch: AS040518-4
QCBatchID: AS040518-4-1

Run ID: AS040518-4A

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 2.10 g
Prep Basis: Dry Weight
Moisture(%a): NA
Result Units: pCi/g
File Name: U50254

CASNO

Target Nuclide Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5

uU-234

1.57 +/-0.28

0.03

15117-96-1

U-235

0.093 +/- 0.039

0.009

LT

7440-61-1

U-238

1.74 +/- 0.31

0.02

Chemical Yield Summary

Carrier/Tracer

Amount Added

Result

Units

Yield

Control
Limits

Flag

3.27

pCifg

L_ u-232 4.069

80.5

30-110 % J

Comments:

Qualifiers/Flags:
U -Result is less ihan the sample spacific MDC.

Y1 - Chemical Yield is in control at 1001 10%. Quantitative Yleld is assumed.
Y2 - Chemical Yield ouiside default limits.
LT - Result is less than Reguested MDC, greater than sample specific MDC.

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

M- The requested MDC wes not met,

Abbreviations:

TPU - Total Propagated Uncertainty (ses PAI S0P 743)

MDC - Minimum Detectable Concentration (see PAI S0P 708)
BOL - Below Delection Limit

Data Package ID: U0405025-1

Date Printed: Friday, June 11, 2004
LIMS Version: 5.030A

Paragon Analytics
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Isotopic Uranium By Alpha Spectroscopy

PAlI 714 Rev 8

Sample Duplicate Results

Lab Name: Paragon Analytics
Work Order Number: 0405025
Client Name: New Horizons
ClientProject ID: CSMRI 2135

Sample Matrix: SOIL

Prep SOP: PAI 778 Rev 9
Date Collected: 28-Apr-04
Date Prepared: 18-May-04
Date Analyzed: 02-Jun-04

Fieldm: ic1002
“"Lab ID: '0405025-4DUP ‘

Prep Batch: AS040518-4
QCBatchiD: AS040518-4-1
Run 1D: AS040518-4A
Count Time: 300 minuies
Report Basis: Dry Weight

Final Aliquot: 2.06 g

Prep Basis: Dry Weight

Moisture(%}): NA
Result Units: pCifg

File Name: U50254D

CASNO Target Nuclide Result +/- 2 s TPU

MDC

Lab Qualifier

13966-29-5 U-234 1.72 +/-0.30

0.02

15117-86-1 U-235 0.096 +/- 0.040

0.022

LT

7440-61-1 U-238 1.74 +/- 0.31

0.01

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units

Yield

Control Flag

Limits

U-232 4139 3.25 pCifg

78.5

30-110%

Comments:

QualifiersiFlags:

U - Resuit Is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%, Quantiative yield Is assumed.

¥2 - Chemical Yield outside default imits.

| T - Result is Jess than Reguesied MDC, greater than sample specific MDC.

M - The requested MDG was not met.

M3 - The requested MDC was not met, but thereported activity Is greater than the reparted MDC.
W - DER 's grester than Wamning Limit of 1.42

D - DER is greater than Control Limit of 2.13

Abbreviations;

TPU - Total Propagated Uncertainly {see PA1 SOP 743)

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

Data Package ID: LJ0405025-1

Date Printed: Friday, June 11, 2004 Paragon Analytics

LIMS Version: 5.030A

Page 1 of 1
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Isotopic Uranium By Alpha Spectroscopy

PAIl 714 Rev 8
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405025
Client Name: New Horizons
ClientProject ID: CSMRI 2135

Sample Matrix: SOIL

Prep SOP; PAI 778 Rev 8
Date Coliected; 29-Apr-04
Date Prepared: 18-May-04
Date Analyzed: 02-Jun-04

BieldiD: 161008
 Lab 1D:’ 04050256 '

Prep Batch: AS040518-4
QCBatchlD: AS040518-4-1
Run ID: AS040518-4A
Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 2.08 g
Prep Basis: Dry Weight
Moisture{%}): NA
Resuit Units: pCiig
File Name: U50256

CASNO Target Nuclide Result +/- 2 s TPU

MDC

Lab Qualifier

13966-28-5 U-234 1.74 +/- 0.30

0.03

15117-96-1 U-235 0.103 +/- 0.041

0.028

7440-61-1 uU-238 1.69 +-0.30

0.02

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units

Yield

Control Flag
Limits

U-232 4.105 3.45 pCi/g

84.0

30-110%

Comments:

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

Y1 - Chemical Yield is in cantrol at 100-110%. Quantitative Yield is assumed,
¥2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

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

M - The regquested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration {see PA| SOF 708)

BDL - Below Detection Limii

Data Package ID: U0405025-1

Date Printed: Friday, June 11, 2004 Paragon Analytics

LIMS Versior: 5.030A

Page3of 7



Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 8
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405025
Client Name: New Horizons
ClientProject ID: CSMRI 2135

Sample Matrix: SOIL

Prep SOP: PAI 778 Rev 9
Date Collected: 29-Apr-04
Date Prepared: 18-May-04
Date Analyzed: 02-Jun-04

Fisld ID: KCl004
“Lab ID: 04050258 :

Prep Batch: AS040518-4
QCBatchID: AS040518-4-1

Run ID: AS040518-4A

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 2.01 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCifg
File Name: U50258

CASNO Target Nuclide Result +/- 2 s TPU

mDC

Lab Qualifier

13866-29-5 U-234 0.90 +/- Q.18

0.05

15117-96-1 U-235 0.088 +/- 0.032

0.026

LT

7440-61-1 U-238 1.09 +-0.21

0.03

Chemical Yield Su

mmary

CarrierfTracer | Amount Added Result Units

Yield

Control
Limits

Flag

U-232 4256 3.53 pCifg

82.2

30-110%

Comments:

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

Y1 - Chemical Yield is in cantrol &t 100-310%. Quantitative Yield is assumed.
¥2 - Chernicel Yield outslde default liméis.
LT - Result is less than Requested MDG, greater than sample specific MDC.

M3 - The requesied MDC was not mel, but the reported
activity is grester than the reported MOC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propageted Unceriainty (see PAI SOP 743}

MDG - Minimum Detectable Concentration (see PA1 SOF 708)

BDL - Below Detection Limit

Data Package ID: U0405025-1

Date Printed: Friday, June 11, 2004
LIMS Version: 5.030A

Paragon Analylics
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Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 8
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405025
Client Name: New Horizons
ClientProject ID: CSMR1 2135

Sample Matrix: SOIL

Prep SOP: PAL 778 Rev 9
Date Coliected: 03-May-04
Date Prepared: 18-May-04
Date Analyzed: 02-jun-04

Fisjd ID: 1C1005
" Lab ID:’ 0405025-10

Prep Batch: AS040518-4
QCBatchiD: AS040518-4-1

Run 1D: AS040518-4A

Count Time: 300 minutes
Report Basis: Dry Weight

Final Aliquot: 2.05 g
Prep Basis: Dry Weight
Moisture{%): NA
Result Units: pCi/g
File Name: U502510

CASNO | Target Nuclide Result +- 2 s TPU

MDC

Lab Qualifier

13966-29-5 U-234 3.26 +-0.55

0.02

15117-86-1 U-235 0.171 +/- 0.057

0.010

7440-61-1 U-238 3.30 +-0.55

0.02

Chemical Yield Su

mmary

Carrier/Tracer | Amount Added Result Units

Yield

Control
Limits

Flag

u-232 4.163 3.33 pCifg

80.0

30-110%

Comments:

Quairfiérlelags:
U -ResultIs less than the sample specific MDC.

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

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

M - The requested MDC was not met,

Abbrevialions:
TPU - Total Propagaied Uncerlainty (see PAI SOP 743)
MDC - Minimum Detecteble Concentration (see PAI SOP 70€)

BDL - Below Detection Limit

Data Package ID: U0405025-1

Date Printed: Friday, June 11, 2004
LIMS Version: 5.030A

Paragon Analytics
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Isotopic Uranium By Alpha Spectroscopy |

PAl1 714 Rev 8
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405025
Client Name: New Horizons
ClientProject ID: CSMRI 2135

“Fietd ID: cioos Sample Matrix: SOIL Prep Batch: AS040518-4 Final Aliquot: 2.06 g
' 'Lai: ID'. 0405025.12 S Prep SOP: PAI 778 Rev & QCBatchID: AS040518-4-1 Prep Basis: Dry Weight
L e | Date Collected: 03-May-04 Run ID: AS040518-4A Moisture(%): NA
Date Prepared: 18-May-04 Count Time: 300 minutes Result Units: pCilg
Date Analyzed: 02-Jun-04 Report Basis: Dry Weight File Name: U502512
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
13966-29-5 U-234 1.50 +/- 0.27 0.01
15117-96-1 U-235 0.091 +/- 0.039 0.010 LT
7440-61-1 uU-238 1.62 +/- 0.29 0.02

Chemical Yield Summary

CarrierfTracer | Amount Added Result Units Yieid Control Flag
Limits
U-232 4153 3.39 pCiig 81.5 30-110%
Comments:
QualifiersiFiags:

U - Result is less than the sample specific MDC.

¥1 - Chemical Yield is in control at 100-110%. Quaniitative Yield Is assumed.
Y2 - Chemical Yield outside default limits.

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

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

M - The requested MDC was not met.

Abbreviations:

TFU - Tolal Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration {see PAl SOP 7089)
BDL. - Below Detection Limit

Data Package ID: U0405025-1

Date Printed: Friday, June 11, 2004 Paragon Analytics Page 6of 7
LIMS Version: 5.030A



Isotopic Uranium By Alpha Spectroscopy

PAl 714 Rev 8
Sample Results

Lab Name: Paragon Analytics
Work Order Number; 0405025
Client Name: New Horizons
ClientProject 1D: CSMRI 2135

Freid 1D, 01007

Sample Mafrix: SOIL
Prep SOP: PAI 778 Rev 9

Prep Batch: AS040518-4
QCBatchID: AS040518-4-1

Final Aliquot: 2.04 g
Prep Basis: Dry Weight

' .0405025-1 e
LablD: BHRNX M Date Collected: 03-May-04 Run ID: AS040518-4A Moisture(%): NA
Date Prepared: 18-May-04 Count Time: 300 minutes Resuit Units: pCi/g
Date Analyzed: 02-Jun-04 Report Basis: Dry Weight File Name: U502514
CASNO Target Nuclide Result +- 2 s TPU MDC Lah Qualifier

13966-29-5 U-234 2.96 +/- 0.50 0.02

15117-96-1 U-235 0.151 +/ 0.053 0.026

7440-61-1 U-238 3.31+/-0.55 0.03

Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 4197 343 pCilg 81.8 30-110%
Comments:
Qualifiers!/Flags:
U - Result is less than the sample specific MDC,
¥4 - Chemica! Yield Is in control at 100-110%. Quantitative Yield is assumed.
¥2 - Chemical Yield outside default limits.
LT - Resull is ess than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reporied MDC,
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty {see PAI SOP 743)
MDC - Minimum Detectable Concentralion (see PAI SOP 709)
BOL - Below Detection Limli
Data Package ID: U0405025-1
Date Printed: Friday, June 11, 2004 Paragon Analytics Page 7 of 7

LIMS Version: 5.030A




