Paragon Analytics

Radiochemistry Case Narrative
Gamma Spectroscopy

Cordilleran Compliance Services, Inc.
Battlement Mesa / E04243

Paragon Work Order 0605177

This report consists of analysis results for two water samples received by Paragon
Analytics on 05/24/2006. The analysis results for these samples are reported in units of
pCi/L. Due to the presence of sediment, the sample BM3613 PW (PA 1D 0605177-1) was
filtered prior to analysis. The remaining sample was not filtered.

These samples were prepared according to Paragon Analytics procedure PA SOP739R8,
with modifications outlined in QASS #313628.

The samples were analyzed for the presence of gamma emitting radionuclides according
to Paragon Analytics procedure PA SOP713R8. The analyses were completed on
06/19/2006.

Activity concentrations above the calculated MDC are reported in some instances where
minimum nruclide identification criteria are not met. Such tentative identifications result
when the software attempts to calculate net activity concentrations for analytes where
either one or both of the following criteria are not satisfied: the ‘diagnostic’ peak for a
nuclide must be identified above the critical level, or the minimum library peak
abundance must be attained. Nuclides not meeting these requirements have been flagged
with a “TI” qualifier.

Paragon Analytics has found there to be a significant low bias to *"'Pb and *"*Bi results
when using a mixed nuclide gamma source for efficiency calibrations. The magnitude of
this bias has been determined to be aJJproximately 32% for *"*Bi, and 23% for *"*Pb.
Therefore, any reported results for **'Pb and *'*Bi are flagged with a “J” qualifier,
indicating the activity values to be an estimated value. Resuits are reported without
further qualification.

Technical considerations made in the creation of the gamma spectroscopy library used in
this analysis are detailed in the document “Technical Comments Regarding Gamma
Spectroscopy Libraries” found in Section 4.

There are cases where the magnitude of negative activity is greater than the 2¢ TPU.
Under typical condifions, where background data is normally distributed and analyzed by
paired observations, this event is likely to occur at least 2.5% of the time. Review of the
data does not indicate a problem with the instrument or reporting systems and results are
reported without further qualification.

Paragon Analytics

A Division of DataChem Laboratories. ne.
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8. No further problems were encountered with either the client samples or the associated
quality control samples. All remaining quality control criteria were met.

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

VAN/A el

Radlochemlstry‘fnstr ent Technician Date
efs0p
Rad iﬂ{chemistry Fighl Data Review Date

Paragon Analytics
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 1

SAMPLE RESULTS
SUMMARY
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Due to the nature of gamma spectroscopy
data a summary report is not provided.

Please refer to the individual sample results
in Section 3.
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Gamma Spectroscopy Results

PAI 713 Rev 9

Method Blank Results

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Paragon Analytics

0605177

Cordilleran Compliance Services, Inc.
Battlement Mesa E04243

Sample Matrix;: WATER

Lab ID: GS080522-2MB
Prep SOP: PAl 739 Rev 8

Prep Batch: GS060522-2
QCBatchlD: GS060522-2-1

Final Aliquot: 1000 ml
Result Units: pCiA

Library: FANP Date Collected: 22-May-06 Run ID: G5060522-2A File Name: 051539d08
Date Prepared: 22-May-06 Count Time: 400 minutes
Date Analyzed: 06-Jun-06
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
14331-83-0 Ac-228 2.24 +-21.4 36.4 u
14391-76-5 Ag-110m 0.244 +/- 4. 80 8.15 U
14682-66-7 Al-26 0.703 +/-4.13 7.28 u
14596-10-2 Am-241 1.19 +/- 4.54 7.62 U
13865-02-4 Be-7 -2.03 +/- 254 43.8 U
14913-45-6 Bi-212 63.2 +/- 50.1 79.0 U
14733-03-0 Bi-214 -3.443 +/- 11.0 18.6 uJ
13982-30-4 Ce-139 0.245 +/-2.16 3.65 U
14762-78-8 Ce-144 -14.8 +/- 14.3 250 U
14093-03-9 Cao-56 1.86 +/- 5.50 8.42 U
13981-80-5 Co-57 0.893 +/- 1.63 2.70 u
13981-38-8 Co-58 -0.0424 +/-3.18 5.54 U
10188-40-0 Co-60 1.55 +/- 3.69 6.28 V]
14392-02-0 Cr-51 18.3 +- 231 37.8 U
13967-70-8 Cs-134 -2.58 +/- 3.46 6.13 u
Comments:

Qualifiors/Flags:
U - Resull is less than the sample specific MDG or less then the assocated TPU

Y1 - Chemical Yield is in control at 100-110%. Quanlitative Yield is assumed.
¥2 - Chemical Yield outsida dafault limits

LT - Result is less than Requested #DC, graatar than sample specific MDC.
SQ - Spectral quality pravents accurate quantilalion.

Sl - Nuclids idenlificatien and/or quantitation is tentaliva.

Tl - Nuclide idenlification is tenlalive.

R - Nuclide has exceeded B halfiives.

M - Requastad MDC not mat,

B - Analyle cencentralion greeler than MDC.

B3 - Analyte concentration greater than MDC but less than Requestad MDC.

Data Package ID: GSW0605177-1

Abbreviations

TPU - Tatal Propagaled Uncertainty (see PAl SOP 743)
MDG - Minimum Delectable Concentralion (see PAI SOP 709)

BDL - Balow Detection Limit

Paragon Analvytics
LIMS Version: 5.386A

Date Printed: Wednesday, June 21, 2006

Page d
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Gamma Spectroscopy Results

PAI 713 Rev 9

Method Blank Resulis

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Paragon Analytics

068045177

Cordilleran Compliance Services, Inc.
Battlement Mesa E04243

Sample Matrix: WATER

Lab ID: GS5060522-2MB
Prep SOP; PAI 738 Rev 8

Prep Batch: GS060522-2
QCRBatchID: GS060522-2-1

Final Aliquot: 1000 ml
Result Units: pCiA

Library: FANP Date Collected: 22-May-06 Run ID: GS060522-2A File Name: 061539d08
Date Prepared: 22-May-06 Count Time: 400 minutes
Date Analyzed: 06-Jun-06
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
10045-97-3 Cs-137 -0.331 +/- 3.36 5.86 U
14683-23-9 Eu-152 20.0+/-18.4 29.1 U
15585-10-1 Eu-154 11.3 +/-28.0 46.0 U
14391-16-3 Eu-155 4.18 +/- 4.54 7.38 u
14556-12-4 Fe-B9 -2.60 +/-6.78 12.2 U
10043-66-0 1-131 -2,18 +/- 2.96 521 u
13956-00-2 K-40 17.9+/-73.8 125 u
13966-31-9 Mn-54 -1.13 +/- 3.39 6.00 u
13966-32-0 Na-22 -1.28 +/- 4.05 7.29 u
14681-63-1 Nb-94 -1.18 +/- 3.87 6.74 U
13967-76-5 Nb-95 -0.321 +/- 3.22 5.62 u
15100-28-4 Pa-234m 458 +/- 572 937 U
15092-94-1 Pb-212 0.204 +/- 7.00 11.8 u
15067-28-4 Pb-214 1.69 +/- 9.23 15.5 uJ
13967-48-1 Ru-106 -5.45 +/- 293 51.2 U
Comments:

Qualifiers/Flags:
U - Resultis less than the sample specific MDC or less than the associaled TPU

Y1 - Chemical Yig!d is in contre! at 100-110%. Quanlilative Yisid is assumed.
Y2 - Chamical Yield oulside defaull hmits.

LT - Rasultis lass lhan Raquasted MDC, greater lhan sample spacific MDC.
S04 - Spectral quality prevents accurate quantilation.

§l - Nuclide idenlification and/er quaniitation is taniative.

Tl - Nuclids idanbfication is tanlalive.

R - Nuclide has exceeded B halfivas.

M - Raguesled MDC nol mal.

B - Analyta concenlralion greater than MDC.

B3 - Analyle concentration grealsr than MDC but less than Requested MDC.

Data Package ID: GSWO0605177-1

Abbrevialions:
TPU - Tolal Propagaled Uncertainly (sea PAI SOP 743)

MDC - Minimum Deteclable Concaniration {see PAt SOP 709)

BOL - Below Delaction Limit

Paragon Analytics
LIMS Version: 5.38GA

Date Printed: Wednesday, June 21, 2008

Page 2 of 6
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Gamma Spectroscopy Results

PA]l 713 Rev 9

Method Blank Results

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Paragon Analytics

0605177

Cordilleran Compliance Services, Inc.
Battlement Mesa E04243

Sample Matrix: WATER

Lab ID: GSC60522-2MB
Prep SOP: PAl 738 Rev 8

Prep Batch: G5060522-2
QCBatchID: GS060522-2-1

Final Aliquot: 1000 ml
Result Units: pCi/l

Library: FANP Date Collected: 22-May-08 Run ID: GS060522-2A File Name: 061539d08
Date Prepared: 22-May-06 Count Time: 400 minutes
Date Analyzed: 06-Jun-06
CASNO Target Nuclide Result +/- 2 s TPU viDC Lab Qualifier
i4683-10-4 Sb-124 2.21+/-3.40 5.62 U
14234-35-6 Sb-125 3.22 +/-7.52 12.6 u
13967-63-0 Sc-46 -1.42 +/- 3.13 5.65 U
15623-47-9 Th-227 9.62 +/-22.2 36.4 U
15065-10-8 Th-234 32.2 +/- 486 81.8 U
14913-50-9 TI-208 5.39 +/- 3.67 5.70 U
15117-86-1 U-235 8.37 +/-14.9 247 u
13982-38-3 Zn-65 1.17 +/- 6.99 12.1 u
Comments:

QualifiersiFiags:
U - Resull is lass than tha sample specific MDC ar (ess than the associaled TFU

¥1 - Chemical Yiald is in control a1 100-110% Quantitative Yield is assumed.
Y2 - Chemical Yiald outside default limits.

LT - Result is less 1han Requesled MDC, greater than sampie specific MDC.
SQ - Spaciral qualily prevents accurale quanlitation.

51 - Nuciide idendification andfor quantitalion is Lentative,

TI - Nuclide idenlificalion is tenlative.

R - Nucfide has exceacad 8 halfives

M - Requesled MDC not met.

B - Analyte conceniration greater than MDC.

B2 - Analyls concentralion grealer than MOC bul lass lhan Reguestad MDC.

Data Package ID: GSW0605177-1

Abbraviations:

TPU - Total Propagated Uncerlainty (see PAI SOP 743)
MDC - Minimum Dslectable Concentration (sea PAI SOP 709)

80L - Balow Deteclion Limit

Paragon Analytics
LIMS Version: 5.386A

Date Printed: Wednesday, June 21, 2006

Page 3 of 6
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Gamma Spectroscopy Results

PAl 713 Rev 8

Method Blank Results

Lab Name:

Work Order Number:
Client Name:
ClientProject 1D;

Paragon Analytics

0605177

Cordilleran Cempliance Services, Inc.
Battlement Mesa EQ4243

Sample Matrix: WATER

Lab ID: GS060606-3BMB
Prep SOP: PA] 739 Rev 8

Date Collected: 06-Jun-06
Date Prepared: 06-Jun-06
Date Analyzed: 18-Jun-06

Library: FANP

Prep Batch: GS060606-3

QCBatchlID: GS050606-3-3
Run |D: GS060606-3A

Count Time: 600 minutes

Final Aliguot: 1000 ml
Result Units: pCi/l
File Name: 0615657d08A

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
14331-83-0 Ac-228 3.00 +-21.8 36.7 u
14391-76-5 Ag-110m 2.54 +/-2.47 3.97 u
14682-66-7 Al-26 0.988 +/- 3.44 5.93 U
14595-10-2 Am-241 0.547 +/- 3.65 6.12 u
13966-02-4 Be-7 8.13 +/-19.5 326 u
14913-49-6 Bi-212 -9.43 +/- 411 71.2 u
14733-03-0 Bi-214 10.4 +/- 6.08 9.39 Tl
13982-30-4 Ce-139 0.140 +/- 2.24 375 u
14762-78-8 Ce-144 268 +-117 18.8 u
14093-03-9 Co-56 -0.B68 +/- 4.68 8.23 u
13981-50-5 Co-57 -0.461 +/- 1.27 2.18 u
13981-38-9 Co-58 -0.0188 +/- 2.81 4.83 U
10198-40-0 Co-50 -2.48 +/- 2.94 5.43 u
14392-02-0 Cr-51 -8.76 +i- 18,7 32.2 u
13967-70-9 Cs-134 -1.96 +/- 2.78 4,86 u

Comments:

Qualifiers/Flagys:
I} - Result is less Ihan the sampla spacidic MDC or lgss than the essociaied TPU

Y1 - Chamical Yield js in conlrol at 100-110%. CQuantilalive Yield is assumed.
¥2 - Chamical Yield culside defaull hmits.

LT - Rasult is less than Requested MDC, grealsr than sampla specific MDC.
5Q - Speciral quality prevenls accurate guaniitation.

$I - Muclide identificalion andlor quantiiation is tenlalive.

TI - Nuclide identification is lantalive.

R - Nuclida has exceedad 8 halflives

M - Requested MOC not mat.

B - Analyla concentration grealer than MOC.

B3 - Analyte concenlration graatar than MDC bul less than Requesied MDC.

Data Package |D: GSW0605177-1

Abbrevialions®
TPU - Tolal Propagated Uncertainty (see PA| SOP 743)
MDG - Minimum Delactable Conceniration {sae PAI SOP 709)

BDL - Below Datachion Limit

Date Printed: Wednesday, June 21, 2006 Paragon Analytics

LIMS Version: 5.386A

Page 4 of 6
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Lab Name: Paragon Analytics

Gamma Spectroscopy Results

Work Order Number: 0605177
Client Name: Cordilleran Campliance Services, [ng,

ClientProject ID: Battlement Mesa E04243

PAI 713 Rev 9

Method Blank Results

Lab |D: G5060606-3BMB

Sample Matrix: WATER
Prep SOP: PAlI 733 Rev 8

Prep Batch: GS060606-3
QCBatchID: G5060606-3-3

Final Allquot: 1000 ml
Resulf Units: pCi/l

Library: FANP Date Collected: 06-Jun-Q& Run [D: GS060606-3A File Name: 061697d08A
Date Prepared; 06-Jun-0& Count Time; 600 minutes
Date Analyzed: 18-Jun-06
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
10045-97-3 Cs-137 0.0736 +/- 2.64 4.53 U
14683-23-9 Eu-152 4.63 +/-15.8 27.0 u
15585-10-1 Eu-154 =13 /- 16.8 30.1 U
14391-16-3 Eu-155 -0.498 +/- 5,10 8.65 U
14596-12-4 Fe-59 8.15 +/- 5.83 5.08 U
10043-66-0 [-131 -1.28 +/- 2.53 4.37 U
13966-00-2 K-40 48.2 +-67.0 110 u
13966-31-9 Mn-54 -1.89 +i- 2.71 4.80 U
13966-32-0 Na-22 0.456 +/- 3.22 5.55 U
14681-63-1 Nb-94 -2.34 +/-3.13 5.47 U
13967-76-5 Nb-95 1.38 +/-2.55 4.25 u
15100-28-4 Pa-234m 61.0 +/- 505 865 U
15092-94-1 Pb-212 -2.37 +/- 6.50 10.8 u
15067-28-4 Pb-214 3.44 +/- 530 8.74 uJ
13967-48-1 Ru-106 5.45 +/-25.4 43.0 u
Comments:

QualifiersiFlags:

U - Resultis [ess lhan the sample specidic MDC or less lhan the associated TPU

¥1 - Chemical Yield s in conlrol at 100-110%. Quantitative Yield is assumed.

¥2 - Chemical Yield outside dafault limits.

LT - Rasult is lass than Requested MDC, grealar lhan sample specific MDC.

SQ - Spactral quality pravents accurate guantitalion,

Sl - Nuclide idantification andfor quantitation is tenialive.

Tl - Nuclide identification is tentative,

R - Nuclida has axcsaded 8 halflives.

M - Requestad MDC not mel.

8 - Analyte concanlralion greatar then MDG

B3 - Analyle concantralion grealer ihan MDC but less than Raguested MDC.

Data Package ID: GSW0605177-1

Abbreviations:

TPU - Total Propapated Uncartainty (see PAl SOP 743)

MDEC - Minimum Cetactable Concentration (sea PAI SOP 709)

BDL - Balow Delection Limit

Date Printed: Wednesday, June 21, 2006

Paragon Analytics
LIMS Version: 5.386A

Page 5 of &
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Gamma Spectroscopy Results

PAI 713 Rev 9

Method Blank Results

Lab Natne:

Work Order Number:
Client Name:
ClientProject ID:

Paragon Analytics

0605177

Cordilleran Compliance Services, Inc.
Battlement Mesa E04243

Sample Matrix: WATER

Lab ID: GS060606-3BMB
Prep SOP: PAI 735 Rev 8

Prep Batch: GS060606-3
QCBatchID: GS060606-3-3

Final Aliquot: 1000 ml
Result Units: pCi/l

Library: FANP Date Collected: 06-Jun-06 Run ID: GS060606-3A File Name: 081697d08A
Date Prepared: 08-Jun-06 Count Time: 800 minutes
Date Analyzed: 18-Jun-0G
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
14683-10-4 Sb-124 1.12 +/- 2.68 4.47 u
14234-35-6 Sb-125 2.685+/-5.75 10.8 U
13967-63-0 Sc-46 -0.114 +/- 2.56 4.44 u
15623-47-9 Th-227 11.3 +/-18.3 29.8 u
15065-10-8 Th-234 -15.6 +/- 478 79.5 u
14913-50-9 T)-208 -0.00106 +/- 5.45 8.15 u
15117-86-1 U-235 10.7 +/- 10.9 20.0 U
13982-39-3 Zn-65 -0.978 +/-6.22 10.8 U
Comments:

Qualifiers/Flags:
U - Resultisless than the samgle specific MDC ar less than the associaled TPU

Y1 - Chemical Yiald Is in control at 100-110%. Quentlalive Yield is assumad.
¥2 - Chemical Yield oulside defaull limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.
5Q - Spaciral guality pravanis accurale guaniitation.

S1 - Nuclide idantification andfor quanblalion is tenlalive.

T! - Nuclide identification is lentalive.

R - Nuclide has exceeded 8 halfives

M - Requested MDC not mat.

B - Analyle concentration grealar than MDC.

B3 - Analyte conceniration greater then MDC but lass lhan Requesied MDC.

Data Package ID: GSW0605177-1

Abbravialions:
TPU - Total Propagaled Uncertainly {(see PAI SOP 743)
MDBC - Minimum Detectable Goncenlralion (5ee PAI SOP 708)

BDL - Below Ostaclion Limit

Paragon Analytics
LIMS Version: 5.386A

Date Printed: Wednesday, June 21, 2006

Page 6 of 6
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Gamma Spectroscopy Results
PAI 713 Rev 9
Laboratory Control Samplie(s)

Lab Name: Paragon Analytics
Work Order Number: 0605177
Client Name: Cordilleran Compliance Services, Inc,
CllentProject ID: Battlement Mesa E04243

Lah ID: GSD60522-2LCS Sample Matrix: WATER Prep Batch: GS060522-2 Final Aliquot: 1000 ml
Prep SOP: PAl 739 Rev 8 QCBatchlD: GS060522-2-1 Result Units: pCi/l
Library: ANALYTICAL Date Collected: 22-May-06 Run ID: GS060522-2A File Name: 851585d07
Date Prepared: 22-May-06 Count Time: 30 minutes

Date Analyzed: 06-Jun-06

CASNO Target mMDC Spike Added % Rec | Control Lab
Nuclide Results +/- 25 TPU Limits | Qualifier
14586.10-2 Am-241 97100 +/- 11400 534 97700 99.3 75-125 P 1l
10198-40-0 Co-60 43200 +/- 5070 173 44400 97.3 75-125 P
[ 10045-97-3 Cs-137 36300 +/f 4280 262 37400 97.1 75-125 1 P |
Comments:
QualifiorsiFlags: Abbraviations
U - Resultis less than lha sample specific MDC or less then 1he associaled TPU TPU - Tolal Propagated Uncartainty (see PAI SOP 743}
LT - Result is less than Requested MDC, grealer than semple specific MDC. MDC - Minimum Dalactable Concentration {see PAl SOP 709)

¥1 - Chemical Yieid is in control at 100-110%. Cuantitative Yield is assumed.

¥2 - Chamical Yie!d oulside defaull limits, 7
50 - Spaclral quality prevents accurate quaniitation.

L - LGS Recovery balow lower conlrol limit. . I . . .
Sl - Muchde identification and/or quenlilation is lentalive.

H - LCS Recovery above uppar conlral limil.

- lide identification 1s lentali
P - LCS Recovary wilhin conlral hmits. TI- Nuci Heat ativa.

M - The requesled MDC was not mat. R - Nuclide has exceeded B halfiives.

M3 - The requasted MDL was nol mat, but thereported
achivily is gresier than the reporied MDC

Data Package ID: GSW0605177-1

Date Printed: Wednesday, June 21, 2006 Paragon Analytics Page 1 of 2

LIMS Version: 5.386A 000012



Lab Name:

Client Name:
ClientProject 1D:

Gamma Spectroscopy Results

PAI 713 Rev 9
Laboratory Control Sample(s)

Paragon Analytics

Work Order Number: 0605177

Cordilleran Caompliance Services, Inc.
Battlement Mesa E04243

Lab ID: GS050806-3LCS

Sample Matrix: WATER
Prep SOP: PAI 732 Rev 8

Prep Batch: GS050606-3

QCBatchlD: GS060606-3-3

Final Aliquot: 1000 ml

Result Units: pCi/l

Library: ANALYTICAL Date Collected: 06-Jun-06 Run ID: GS0606086-3A File Name: 061700408
Date Prepared: 06-Jun-06 Count Time: 30 minutes
Date Analyzed: 19-Jun-0&
CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 2s TPU Limits | Qualifier
14586-10-2 Am-241 989100 +/- 11600 477 ‘ 97700 101 75-125 P
10198-40-0 Co-60 43500 +/- 5100 118 ‘\ 44200 98.5 75-125 P |
! 10045-87-3 Cs-137 36500 +/- 4300 184 : 37400 97.8 75-125 P
Comments:

Qualifiors/Flags:

U - Resultis lass than the sampla specific MDC or less than the associaled TPY

LT - Resull is less than Requaslad MDC, greater ihan sample specific MDC.

Abbreviations:

Y1 - Chemical Yiald is in conlrol at 100-110%. Quantiative Yield is assumed

Y2 - Chemical Yiald outside defaull limits

L - LCS Racovary balow lowar canirol limit.
H - LCS Racavery above upper conlrol limil.
P - LCS Recovery within contre! limits,

M - The requaested MDC was nol mat.

M3 - The requastad MDC was nol mel, but lhereporiad
activily is greatar than tha reporied MDC.

Data Package ID: GSW0605177-1

S0 - Speclral quality pravents accurate quaniitation,

Sl - Nuclide identification andfor quantitation is tentative.

TI - Muchde ideniificalion is tentatve,

R - Nuclide has exceeded 8 halflives.

TPU - Tolal Propagated Uncertainty (see PAI S0P 743)

MDC - Minimum Delectabie Concentration (see PAl SOP 709)

Date Printed: Wednesday, June 21, 2006

Paragon Analyiics
LIMS Version: 5.386A

Page 2 of 2
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PARAGON ANALYTICS
Radiochemistry Data Package

©

Section 3

INDIVIDUAL
SAMPLE RESULTS
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Lab Name:

Work Order Number;
Client Name:
ClientPreoject 1D:

Gamma Spectroscopy Results

Paragon Analytics
0605177

PAlI 713 Rev 9
Sample Results

Cordilleran Compliance Services, Inc.

Battlement Mesa EQ4243

Field 1D; BM3613 PW
Lab ID: 0605177-1

Sample Matrix: WATER
Prep SOP: PAl 733 Rev 8
Date Collected: 17-May-06

Prep Batch: GS060522-2
QCBatchID: GS060522-2-3

Run ID; GS060522-2A

Final Aliquot: 1000 ml
Prep Basis: Filtered
Moisture{%): NA

Library: FANP Date Prepared: 22-May-06 Count Time: 400 minutes Result Units: pCifl
Date Analyzed: 06-Jun-06 Report Basis: Filtered File Name: 061369d02
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
14331-83-0 Ac-228 10 +/- 23 38 U
14391-76-5 Ag-110m -3.5+/-4.0 7.2 u
14682-66-7 Al-26 -2.8 +/-5.2 9.6 u
14556-10-2 Am-241 2+/-25 42 U
13966-02-4 Be-7 10 +/- 37 62 u
14913-48-6 Bij-212 29 +#/- 57 95 U
14733-03-0 Bi-214 -4 +/-15 25 u.J
13882-30-4 Ce-139 -1.4 +-2.7 4.7 U
14762-78-8 Ce-144 11 +/~-19 H U
14093-03-9 Co-56 -1.0 +/- 8.8 15.4 U
13981-50-5 Co-57 1.2+4/-26 43 U
13961-38-9 Co-58 0+-47 8.2 u
10198-40-C Co-60 2.2+/-48 8.1 u
14392-02-0 Cr-51 15 +/- 40 68 u
13967-70-9 Cs-134 -3.2+/-43 7.7 U
Comments: This sample was filtered prior fo analysis.

Qualifiars/Flags:

U - Resull is less than Lha sample specific MDC or less than the associated TPU SQ - Spectral guality pravents accurate guantitation

¥1 - Chemical Yield is in conlrol at 100-110%. Quanlitative Yield is assumed. $) - Nuclide idenlificalien andior quantitalion is tentative.

Y2 - Chemical Yisld outside default Iimits. TI - Nuclide identification is tenlaliva.

LT - Result is less than Raquasted MDC, greaiar than sample specific MDC. R - Nuciide has excaeded 8 halflives

M3 - Ths requeslad MDC was nel mel, but the raparted G - Sample dansity differs by more lhan 15% of LCS dansity

aclivily is grealar than tha reporied 84DC.

M - The requesled MDC was nol met.

Abbreviations:

TPLU - Tolal Propagated Uncartainty (see PAI SOP 743)

MDC - Minimum Delactable Concentralion (sea PAI SOP 709}

BDL - Below Dateclion Limil

Data Package ID;: GSW(06057177-1
Date Printed: Wednesday, June 21, 2006 Paragon Analylics Page 1 0f 6

LIMS Version: 5.386A
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Gamma Spectroscopy Results

PAl 713 Rev 9
Sample Results

Lab Name:

Work Order Number:
Client Name:
ClientProject ID;

Paragon Analytics

0605177

Cordilleran Compliance Services, Inc.
Battlement Mesa E04243

Field ID: BM3813 PW

Sample Matrix: WATER
Prep SOP: PAI 735 Rev 8

Prep Batch: GS060522-2
QCBatchlD: GS060522-2-3

Final Aliquot: 1000 ml
Prep Basis: Filtered

+ 0605177-1
Lab ID: Date Collected: 17-May-06 Run 1D: GS0B0522-2A Moisture{%): NA
Library: FANP Date Prepared: 22-May-06 Count Time: 400 minutes Result Units: pCi/t
Date Analyzed: 06-Jun-06 Report Basis: Filtered File Name: 061389d02
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
10045-97-3 Cs-137 1.3+-42 7.1 U
14683-23-5 Eu-152 5 +/- 22 37 ]
15585-10-1 Eu-154 -4 +/- 24 42 U
14391-18-3 Eu-135 0.8+/-9.7 16.4 ]
14596-12-4 Fe-59 7.8+/-948 16.1 ]
10043-66-C 1-131 5+/-19 33 U
13966-00-2 K-40 112 +/- 87 138 U
13566-31-9 Mn-54 24+/-40 8.7 U
13966-32-0 Na-22 -1.6 +/- 4.6 8.2 U
14681-63-1 Nb-94 23+-44 6.8 U
13967-76-5 Nb-95 -0.2+/-49 8.4 U
15100-28-4 Pa-234m 100 +/- 710 1230 U
15092-94-1 Pb-212 -2.2+/-9.2 15.5 U
15067-28-4 Pb-214 10.9+-7.4 116 uJ
13567-48-1 Ru-106 40 +/- 39 &3 U
Comments: This sample was filtered prior to analysis.
Qualiflers/Flags:
i - Resullis lass than the semple specific MDC or less Ihan lha associated TPU 5Q - Speciral qualily prevants accurata quantitation.
Y1~ Chemical Yield is in ceatrol at 100-119%, Quanlitative Yield is assumed 81 - Nuclide idantification andfor quanlitetion is tenialive.
Y2 - Chemical Yield outside dafault limits. TI - Nuclide identification is tamative.
LT - Result is less than Requested MDC, greater than semple specific MDC. R - Nuclide has exceeded B halflives.
43 - The raquasted MDC was not mal, but the reported G - Sample density ditfers by mora than 15% of LCS density.
aclivily is greater Lhan the reporled MDC.
M - The requeslad MDC was not mel.
Abbraviations.
TPU - Tatal Propagated Uncertainty {see PAI SOF 743)
MDC - Minimum Deteclable Concenlration {see PAl SOP 709)
BCL - Balow Delection Limi
Data Package ID: GSW0605177-1
Date Printed: Wednesday, June 21, 2006 Paragon Analytics Page 2 of 6

LIMS Version: 5.386A
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Gamma Spectroscopy Results
PAl 713 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0805177
Client Name: Cordilleran Compliance Services, Inc.
ClientProject ID: Battlement Mesa E04243

Field ID: BM3843 Pw Sample Matrix: WATER Prep Batch: GS060522-2 Final Aliquot: 1000 ml
Lab [D: 0805177-1 Prep SOP: PA|I 739 Rev 8 QCRBatchlID: G3060522-2-3 Prep Basis: Filtered
: Date Collected: 17-May-06 Run [D: GS060522-2A Moisture(%): NA
Library: FANP Date Prepared: 22-May-06 Count Time: 400 minutes Result Units: pCi/l
Date Analyzed: 06-Jun-06 Report Basis: Filtered File Name: 061369d02
CASNO Target Nuclide Result +/- 2s TPU MDC Lab Qualifier
14683-10-4 Sh-124 -0.1+/-5.4 9.2 ]
14234-35-6 Sbh-125 4.2 +/-97 16.3 u
13967-63-0 Sc-46 0.8+/-4.5 7.8 U
15623-47-9 Th-227 24 +/- 25 45 6]
15065-10-8 Th-234 -28 +/- 87 146 U
14913-50-9 TI-208 1.4 +/-59 10.0 U
15117-96-1 U-235 14 +/- 22 37 ]
13982-38-3 Zn-65 114 +/-93 14.6 ]

Comments: This sample was filtered prior to analysis.

Qualifiers/Flags:

U - Resultis isss lhan tha sampla spacific MOC or less than the associaled TPU §0Q - Speciral quality prevenis accurate quantitalion.

¥1 - Chemical Yisid is in contro! at 100-110%. Quantilakive Yieid is assumed. §1 - Nuclids identfication endfor quanutalion s lentative.

Y2 - Chamical Yisid oulside defaull imits. TI - Nuchde idantificalion is 1enlalive.

LT - Rasult is lass than Raquasted MDC, grealer than sample spacific MDC. R - Nuchda has exceaded 8 halflives

M3 - The requasted MDC was nol mel, but the raportad G - Sample density differs by mora than 15% of LCS dansity.

aclivily is greater than the reported MDC.
M - Tha raquasted MDC was nol mat.

Abbravations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Delectable Concentralion (see PAl SOP 709)

BDL - Below Dateclion Limil

Data Package ID: GSW0605177-1

Date Printed: Wednasday, June 21, 2006 Paragon Analytics Page 3 of 6

LIMS Version: 5.386A 0 0 00 1 7



Gamma Spectroscopy Results

PAI 713 Rev 9
Sample Results

Labh Name: Paragon Analytics
Work Order Number: 0605177
Client Name: Cordilleran Compliance Services, Inc.
ClientProject ID: Batilement Mesa E04243

Field ID; BMzs42 Sample Matrix: WATER Prep Batch: GS060606-3 Final Aliquot; 845 ml
Lab ID: 0805177-2 Prep SOP: PAI 739 Rev 8 QCBatchlD: GS060608-3-1 Prep Basis: Unfiltered
: Date Collected: Z0-May-06 Run ID: GS060806-3A Moisture(%): NA
Library: FANP Date Prepared: 06-Jun-06 Count Time; 400 minutes Result Units: pCifl
Date Analyzed: 11-Jun-06 Report Basis: Unfiltered File Name: 061610d08
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
14331-83-0 Ac-228 18 +/- 24 40 U
14391-76-5 Ag-110m -0.6+/-3.9 6.8 U
14682-66-7 Al-26 2.2+/-49 8.4 U
14596-10-2 Am-241 0.8 +/-54 9.2 u
13966-02-4 Be-7 «28 +/- 40 70 U
14913-49-6 Bi-212 54 +/- 63 102 U
14733-03-0 Bi-214 12 +/- 13 21 UuJ
13982-30-4 Ce-139 02420 4.9 U
14762-78-8 Ce-144 Q+/-18 31 U
14093-03-9 Co-56 B8.1+/-8.8 14.2 u
13981-50-5 Co-57 0.1+-20 3.5 U
13981-38-9 Co-58 2.7 +-5.0 8.3 U
10158-40-0 Co-60 -09+/-44 8.0 ]
14352-02-0 Cr-51 27 +/- 50 83 U
13967-70-9 Cs-134 2.8 +/-42 7.4 ]
Comments:

Qualifiors/Flags:

U - Resull is less than the sample specific MDC or lass lhan the associated TPU 5Q - Speciral quality prevants accurata guantitation.

¥1 - Chemical Yield is in conlrol at 100-110% Quantitative Yield is assumed. 51 - Nuclide idenlificalion and/ar quanlilalien is lantative.

¥2 - Chemical Yield outside default imits. Tl - Nuclide identification is tentative.

LT - Result is iess than Requested MDC, grealar lhan sample specific MDC, R - Nuclide has exceeded B halflivas

M3 - The requasied MDC was not mel, but the reporied G - Sample density differs by mors than 15% of LGS density.

aclivily is greaiar than tha reporiad MDC.

4 - The requesied MDC was not mat,

Abbreviations:

TPU - Total Propagatad Uncartainty {see PAI SOP 743)

MDC - Minmum Datactable Concaniration {see PAI SOP 709)

BDL - Balow Dalaction Limit

Data Package ID; GSW0605177-1
Date Printed: Wednesday, June 21, 2008 Paragon Analytics Page 4 of &

LIMS Version: 5.386A
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Gamma Spectroscopy Results
PAI 713 Rev 9
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0605177
Client Name: Cordilleran Compliance Services, Inc.
ClientProject ID: Battlement Mesa E04243

Field ID: BM2642 Sample Matrix: WATER Prep Batch: GS060606-3 Final Aliquot: 845 m|
LabID: 0605177-2 Prep SOP: PAI 730 Rev B QCBatchlD: GS060606-3-1 Prep Basis: Unfiltered
. Date Collected: 20-May-06 Run ID: GS060606-3A Moisture(%): NA
Library: FANP Date Prepared: 06-Jun-06 Count Time: 400 minutes Result Units: pCi/l
Date Analyzed; 11-Jun-08 Report Basis: Unfiltered File Name: 061610d08
CASNO Target Nuclide Result +/- 25 TPU MDC Lab Qualifier
10045-97-3 Cs-137 -1.0+/-4.0 7.0 U
14683-23-9 Eu-152 9+/-23 39 U
15585-10-1 Eu-154 -1+ 25 44 U
14391-18-3 Eu-155 9.2 +/-80 12.9 U
14596-12-4 Fe-59 3+-12 21 u
10043-66-0 1-131 -20 +/- 26 45 U
13966-00-2 K-40 68 +/- 90 148 U
13966-31-9 Mn-54 -0.6 +/- 4.2 7.4 U
13966-32-0 Na-22 0.1+/-5.0 8.7 U
14681-63-1 Nb-54 -1.5+-43 7.6 ]
13967-76-5 Nb-95 -31+/-5.2 9.3 0]
15100-28-4 Pa-234m -110 +/- 770 1350 u
15092-94-1 Pb-212 0.9+/-95 16.0 u
15067-28-4 Pb-214 5+/-13 22 uJ
13967-48-1 Ru-106 -13 +/- 39 68
Comments:

Qualifiors/Flags:

U - Raesultis less ihan the sample specific MDC or less lhan lhe associated TPU 50 - Spactral quality prevents accurate quantilation.

Y1 - Chemical Yiald is in conlrol at 100-110%, Quanlitative Yield 1s assumed. 51 - Nuclide identification and/or quanlitation is tantalive.

Y2 - Chamical Yield outside default Imits. Tl - Nuclide identification is lentative.

LT - Rasult is less than Requasted MDC, greaier than sample spacific MDC. R - Nuclide has exceedad 8 halflives.

M3 - The requasted MDC was not met, but the raporiad G - Sampla density differs by more than 15% of LCS density.

aclvity is greater than the reporied MDC.
M - The raguesiad MDC was not mel.

Abbrevialions:
TPU - Total Propagaled Uncerainty {sae PAl SOP 743)
MDUC - Minimum Delactabla Concentration (sea PAI SOP 709}

BOL - Below Dateclion Limit

Data Package ID: GSW0605177-1

Date Printed: Wednesday, June 21, 2006 Paragon Analytics Page 5 of 6

LIMS Version: 5.388A 0 OO 0 1 9



Gamma Spectroscopy Results

PAl 713 Rev 9
Sample Results

Lah Name: Paragon Analytics
Work Order Number: 0605177
Cllent Name: Ceordilleran Compliance Services, Inc.
ClientProject ID: Battlement Mesa E04243

Field ID: BM2642 Sample Matrix: WATER Prep Batch: GS060606-3 Final Aliquot: 845 ml
Lab ID: 0805177-2 Prep SOP: PAI 732 Rev B QCBatchID: GS060506-3-1 Prep Basis: Unfiltered
ab = Date Coltected: 20-May-06 Run ID: GS060606-3A Moisture(%): NA
Library: FANP Date Prepared: 06-Jun-05 Count Time: 400 minutes Result Units: pCi/l
Date Analyzed: 11-Jun-06 Report Basis: Unfillered File Name: 061610d08
CASNO Target Nuclide Result +/- 25 TPU MDC Lab Qualifier
14683-10-4 Sh-124 1.9+/-53 B.9 U
14234-35-6 Sh-125 -4.3+/-9.6 16.9 U
13967-63-0 Sc-4B6 0.1 +/-47 8.2 U
15623-47-9 Th-227 11 +- 27 45 U
15065-10-8 Th-234 17 +/- 65 107 U
14913-50-9 TI-208 19+-53 8.9 U
16117-96-1 U-235 -4 +/- 22 38 u
13982-39-3 Zn-65 0+/-986 16.8 V]
Comments:

Qualifiers/Flags:

U} - Resuliis less Lhan the sample specific MDC or [2ss than tha associalad TPU SQ - Speclral quality prevenis accurata guantitabion.

¥1 - Chemicz! Yield is in contral al 100-110%. Quantitabve Yiald is assumed. Sl - Nuclide igantification andler quantitalion 1s lantative.

Y2 - Chemical Yield outside dafault limits, Tl - Nuctide idenlification is lentalive.

LT - Resullis less than Requesiad MDC, greater than sample specific MCC. R - Nuclide has excaeded 8 halflives.

M3 - The requested MDC was not met, bul the reported G - Sample density diffars by mare than 15% of LCS density.

achivity is greater than lhe raported MOC.
M - The requasted MDC was not mal.

Abbrevialions:
TPU - Tolal Propagaled Unceriginly {see PAl SOP 743)
MDC - Minimum Detaclable Concentration {see FAI SGP 709)

8DL - Below Datactien Limit

Data Package ID: GSW0605177-1

Date Printed; Wednesday, June 21, 2006 Paragon Analytics Page 6 of 6

LIMS Version: 5 386A O O O O 2 0
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061369D02.5PC Analyzed by[AA)
XA TR EEE T L LA R RS A AR L AR R RS R R AL AR AR LAES SRR EEEEEER R EESEA SRR L LR AL ES AR SEEEEEEES
SEEKER GAMMA ANALYS SIS RESULTS PS Version 1.8.4
Paragon Analytics, Div. of DataChem Lab

GammaScan
R X E R E FEEFEFE LI TR TR EEE LS AL LS SR SELES LS EEL LT EEEREASLEE R SE LR LR EEEEEEEEEEEES ST L LT

Geo 1 / Water

Sample ID: 0605177-1 GS060522-2

Sampling Start: 05/17/2006 12:00:00 | Counting Start: 06/06/2006 17:18:07
Sampling Stop: 05/17/2006 12:00:00 | Decay Time. . . . . . . 4.85E+002 Hrs
Buildup Time. . . . . . 0.00E+000 Hrs | Live Time . . . . . . . . 24000 sec
Sample Size . . . . . . . 1.00E+000 L | Real Time . . . . . . . . 24015 Sec
Collection Efficiency . . . . 1.0000 | Spe. File . . . . . . . .061369D02.5PC

Detector #: 2 (Detector 2)
Energy (kev)= -0.79 + 0.500*%Ch + 2.12E-08*Ch™2 + 0.00E+00*Ch"3 06/06/2006
FWHM (keV) = 0.69 + 0.006*En + 1.18E-03*En™2 + 0.00E+00*En™3 05/16/2006
Where En = Sgrt(Energy in keV)

PK. ENERGY ADDRESS NET /MDA UN- C.L. BKG FWHM
# {(keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
1 46.40 94.32 44 a7 37 278 .87 a
2 53.54 10e.58 B0 61 48 394 1.17 a
3 63.05 127.59 72 58 46 388 0.97 a
4 65.30 132.08 54 58 46 388 0.90 b
5 66.51 134.50 154 55 40 323 0.75 c
6 92.52 186.46 150 54 39 314 0.86 a
7 116.48 234.36 35 45 36 257 0.8l a NET< CL
8 139.81 280.98 183 57 42 321 0.94 a
9 162.77 326.84 34 52 41 315 1.00 a NET< CL
10 185.68 372.63 122 53 a0 295 1.02 a
11 158.23 357.72 161 54 3is 284 0.91 a
12 238.48 478.14 104 51 39 277 0.97 a
i3 351.7¢% 704.56 43 29 21 111 0.61 a
i4 447.73 B96.26 25 27 21 99 0.82 a
15 510.83 1022.36 554 72 45 286 2.16 a
1ls 558.34 1117.28 148 37 23 107 1.13 a
17 582.73 1166.02 50 34 26 135 1.31 a
18 585.65 1191.85 64 42 32 200 1.39 a
19 651.86 1304.16 27 27 21 92 1.17 a
20 802.79 1605.74 55 34 25 112 1.85 a
21 1460.65 2520.12 128 35 22 74 2.81 a

0600022
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061369D02.5PC Analyzed by

AE AR AAERAKRAKR AR AKRARRIRARN R AR AR AR AR AR ARk hdkh Ak hkhrhhhkhkhkhhdkhhrhhhkhkrddhdhkhhhhkkhkix*x

SEEKER BACKGROTUND SUBTRACT RESULTS Vers. 2.2.1

Paragon Analytics, Div. of DataChem iab

GammaScan
R R R A KA RE R R AT T TR RTA IR AT A A A A AR A A A AR T AR R Ak bk A d A AR AT AR R AR ERTRET AR Rk hkh bk ®

Background PFile:. . . . . . DET020602.BKG (060602-2 WEEKLY BKGD)

Bkg.File Detector #: 2

ENERGY OLD NET oLD UN- OLD NEW NET NEW UN- NEW
PK# (kev) COUNTS CERTAINTY CR.LEVEL COUNTS CERTAINTY CR.LEVEL FLAG
1 46.40 44 47 37 7 69 56 NET<CL
2 53.54 80 61 48 59 87 71 NET<CL
3 63.05 72 58 46 4 100 82 NET<CL
4 65.30 54 58 46 -4 B2 67 NET<CL
] 92.52 150 54 39 -28 86 72 NET<CL
B 133.81 183 57 42 121 82 a5
10 185.468 122 53 490 -5 87 72 NET<CIL
11 158.23 161 54 39 71 76 61
12 238.48 104 51 35 -19 79 65 NET<CL
13 351.79 43 29 21 -36 62 52 NET<CL
15 510.83 554 72 45 -42 124 102 NET<CL
16 558.34 148 37 23 72 59 47
17 5B2.73 50 34 26 12 50 41 NET<CL
20 B02.79 55 34 25 10 49 40 NET<CL
21 1460.65 128 35 22 61 47 36

Page 002 000023



061369D02.SPC Analyzed by
KAAAAAKREEEAAERARRARKRRARRRA A AR AT A Ak kb khhhhhhkkdkhhhhhhhhhhhhhkhkhkrmhkhhkhkhhkhkdkhkhkhhdhdkd
SEEKER FPINATL ACTIVITY REPORT Version 2.2.1
Paragon Analytics, Div. of DataChem Lab

GammaScan
IR R R R L E T EXEEESAEEEESEE SRS S SRS R AR A L EEE R LR EEEEEEERERERE RS EEEEFESESEEREEEEEEE XN

Geoc 1 / Water

Sample ID: 0605177-1 G5060522-2

Sampling Start: 05/17/2006 12:00:00 Counting Start: 06/06/2006 17:18:07
Sampling Stop: 05/17/2006 12:00:00 Decay Time. . . . . . . 4.85e+002 Hrs
Buildup Time. . . . . . 0.00e+000 Hrg | Live Time . . . . . . . . 24000 Sec
Sample Size . . . . . . . 1.00e+000 L Real Time . . . . . . . . 24015 Sec
Collection EBfficiency . . . . 1.0000 Spectrum File . . . . . .061365D02.8PC
Cr. Level Confidence Interval: 95 % Det. Limit Confidence Interval: 95 %

Detector #: 2 (Detector 2}
Efficiency File: (D02) (ShO0l) .EFF (Geo 1 Eff Cal)
Eff.:l/[3.02E—03*En*—3.85E+00 + 1.33E+02*En™7.85E-01] 05/18/2006

Library File: . . . . . . .FANP.LIB (FANP (Fiss. Act. and Nat. Products))

N

ENERGY E Concentration Critical Halflife
Nuclide (keV) T (pCi/L ) MDA Level {hrs)
Th-234 92.50 N-2.80E+01 +- B.85E+0Q01 1.46E+02 7.17E+01 3.92E+13
Pb-212 238.63 N-2.22E+00 +- 9.18E+00 1.55E+01 7.60E+00 1.67E404
T1-208 583.14 N 1.43E+00 +- 5.9Z2E+00 9.97E+00 4.8B2E+00 1.67E+04
K-40 1460.75 1.12E+02 +- B8.60E+01 1.38E+02 6.67E+01 1.12E+13
Am-241 59.54 N 2.06E+00 +- 2.50E+01 4.24E+01 2.05E+01 3.80E+06
Eu-155 105.31 N 8.23E-01 +- 9.66E+00 1.64E+01 7.92E+00 4.35E+04
Co-57 122.07 N 1.18E+00 +- 2.60E+00 4,33E+00 2.10E+00 6.4BE+03
Ce-144 133.53 N 1.13E+01 +- 1.89E+01 3.13E+01 1.51E+01 6.B2E+03
U-235 143,76 N 1.43E+01 +- 2.21E+01 3.66E+01b 1.78E+01 6.17E+12
Ce-139 165.85 N-1.43E+00 +- 2.72E+00 4.72E4+00 2.29E+00 3.30E+03
Th-227 236.00 N-2.43E+01 +- 2,53E+01 4.51E+01R 2.20E+01 1.9%0E+05
Cr-51 320.07 N 1.49E+01 +- 4.04E+01 6.79E+01 3.26E+0l 6.65E+02
Pb-214 351.99 N 1.09E+01 +- 7.2%9E+00 1.16E+0l1 5.54E+00 1.40E+07
IT-131 364.48 N 4.80E+00 +- 1.83E+01 3.27E+01 1.57E+01 1.93E+02
8b-125 427,95 N 4,16E+00 +- 9.6%E+00 1.63E+01 7.79E+0Q0 2.43E+04
Be-7 477.56 N 1.04E+01 +- 3.687E+01 6,23E+01 2.97E+01 1.2B8E+(C3
Sh-124 602.71 N-7.76E-02 +- 5.3BE+0Q00 9.21E+00 4.43E+00 1.44E+03
Cs-134 604.66 N-3.20E+00 +- 4.33E+00 7.66E+00 3.69E+00 1.81lE+04
BL-214 609.32 N-4.10E+00 +~ 1.49E+01 2.53E+01 1.23E+01 1.40E+07
Ru-106 621.84 N 4.04E+01 +- 3.86E+01 6,26E+01 2.98E+01l B.B4E+03
Ag-110M 657.75 N-3.55E+00 +- 3.98BE+00 7.23E+00b 3.45E+00 &€.00E+03
Cs-137 661.62 N 1.27E+00 +- 4.16E+00 7.06E+00 3.36E+00 2.64E+05
Nb-94 702.50 N 2.31E+00 +- 4.06E+00 6£.78E+00 3.23E+00 1.7BE+0B
Bi-212 727.17 N 2.89E+01 +- 5.69E+01 9.54E+01 4.52E+01 1.67E+04
Nb-95 765.82 N-1.81E-Q1 +- 4.85E+00C 8.41E+00 4.00E+00 1.54E+03

Page 003
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061369002 .5SPC Analyzed by

Critical

Level

Halflife
{(hrs)

Ac~-228

Pa-234m

Eu-154

Fe-59
Zn-65
Co-56
Na-22
Co-60

Eu-152

Al-26

.22
.52
.28
.54
.51
.08
.65

MEASURED TOTAL:

1

MNP ORI WYWwoNo

Concentration
(pCi/IL )
.00E+00 +- 4.73E+00
.38E+00 +- 4.01E+00
L.07B-01 +- 4.53E+00
.568E+00 +- 2.258E+01
L72E+01 +- 7.14E+02
.B4B+00 +- 2.,37E+4+01
.76E+00 +- 9.78E+00
LA14E4+01 +- 9.22E+00
.94E-01 +- B.BOE+0C
.56E+00 +- 4.57E4+00
L22E+00 +- 4.79E+00
.98E+00 +- 2.15E+01
LI8E4+00 +~ 5.21E+00
L98E+02 +- 1

VWowPFPFFRPREPRPEWIO @

.20E+00
.69E+00
.79E+00
.84E+01
.23E+03
.17E+01
.61E+01
L46E+01
.54E+01
. 22E+00
.09E+00
.72E+01
.63E+00

.18E+03 pCi/L

.89E+00
L1EE+00
.6BE+00
.85E+01
.81lE+02
.97E+01
.52E+00
.85E+00
.30E+00
. 86E+00
.79E+00
.74E+01
49E+00

1.70E+03
7.49E+403
2.01E+03
5.04E+04
3.92E+13
7.458+04
1.08E+03
5.85E+03
1.86E+03
2.28E+04
4 . 62E+04
1.17E+05
6.31E+09

15
16
i8
19
20

c:\SEEKER\BIN\061369d02.res Analysis Results Saved.

(keV)

66.
11ie.
135.
1le2.

185

198.
351.

447

510G.
558.
595,
651.
goz2.

.30
51
48
81
77
.68
23
73
.73
83
34
65
86
79

ENERGY ADDRESS

CHANNEL

o4.
108.
127,
132,
134.
234.
280.
326.
372.
397,
704.
896.

1022.
1117.

1191
1304

1605.

28
.85
.16
74

NET
COUNTS CERTAINTY

Page 004

154
35
121
34
-9
71
-36
25
-42
72
64
27
10

55
45
82
52
87
76
62
27
124
59
42
27
49

C.L.
COUNTS

102
47
32
21
40

PHRPHMOMODOORPRKFHFOOODOORO
[}
28]

Deleted
Deleted
Deleted
Deleted
Unknown
Deleted
Unknown
Deleted
Deleted
Unknown
Deleted
Unknown
Deleted
Unknown
Unknown
Unknown
Deleted
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061610D08.SPC Analyzed by (A

A EK T AT AR A A A A A AT T AR F A AT AR A RARARRR R AR AR AR AT A A A A AT AIARTR AR ARk hkhkkhdhhhkdrhhhkihhkkk

SEEKER GAMMA ANALYSTIS RESULTS PS Version 1.8.4

Paragon Analytics, Div. of DataChem Lab

GammaScan
A A A AR A A A A R A A R A A A R A A R E A A A A A A R A A A AR A AR AR A AR A A AR R R RAERRARTRERARARAARR R R AR A AAART TR AR RS h %

Geo 1 / Water

I
Sample ID: q1605177—2 G8060606-3
dﬂw

Sampling Start: 05/20/2006 12:00:00 | Counting Start: 06/11/20086 17:39:26
Sampling Stop: 05/20/2006 12:00:00 | Decay Time. . . . . . . 5.34E+002 Hrs
Buildup Time. . . . . . 0.00E+000 Hrs | Live Time . . . . . . . . 24000 Sec
Sample Size . . . . . . . B8.45E-001 L | Real Time . . . . . . . . 24047 Sec
Collection Efficiency . . . . 1.0000 | Spc. File . . . . . . . .061610D08.8PC

Detector #: 8 (Detector B8)
Energy(keV)= -0.39 + 0.500*%*Ch +-1.99E-07*Ch™2 + 1.01E-10%Ch"3 06/11/2006
FWHM (keV) = 0.68 + 0.014*En + 5.09E-04*En“2 + 0.00E+00%*En™3 12/14/2005
Where En = Sgrt(Energy in keV)

PK. ENERGY ADDRESS NET/MDA UN- C.L. BKG FWHM
i (keV) CHANNEL COUNTS CERTATNTY COUNTS COUNTS (keV) FLAG
1 46.42 93.59 188 52 36 288 0.60 a
2 53.11 106.96 78 55 43 366 0.86 a
3 63.25 127.32 242 50 32 257 0.49 a
4 66.35 133.43 254 72 53 513 1.03 b
5 70.07 140.86 42 57 46 428 0.80 ¢ NET< CL
& 74.88 150.48 76 42 31 238 0.47 a
7 76.97 154 .66 59 41 31 238 0.43 b
B 84.33 169.38 66 68 55 509 1.13 a
9 87.72 176.16 24 37 30 218 0.45 b NET< CL
10 89.86 180.44 51 is 30 218 0.44 ¢
11 92.64 185.99 3389 76 55 509 1.06 d
12 139.72 280.13 174 55 39 313 0.79 a
13 185.70 372.07 137 66 49 412 1.13 a
14 181.17 383.00 10 33 27 174 0.49 a NET< CL
15 188.39 397.44 277 58 39 287 0.96 a
16 213.20 427.06 8 32 26 166 0.50 a NET< CL
17 238.75 478.16 131 62 47 383 1.12 a
18 250.45 501.55 30 31 24 137 0.52 a
19 298.18 596.99 28 46 37 252 0.91 a NET«< CL
20 338.35 677.32 55 48 37 237 1.09 a
21 351.73 704.07 98 56 43 273 1.42 a
22 450.32 901.21 24 24 iB B2 0.680 a
23 510.85 1022.45 675 86 56 386 2.54 a Wide Pk
24 558.24 1117.01 163 42 27 137 1.36 a
Page 001
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061610D08.SPC Analyzed by

(keV)

NET /MDA
COUNTS

UN-
CERTAINTY

C.L.
COUNTS
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061610D08.SPC Analyzed by

R E S SRR ST EE SRR R LRSS L LR AR S SR RS LSRR AR AR SRS R R L EARREREEREEEESESSEESS ST

SEEKER BACKGROUND SUBTRACT RESULTS Vers. 2.2.1

Paragon Analytics, Div. of DataChem Lab

GammaScan
KRR R A KA R R A AR AR R R AR T AR AR A AR AR R AR AR T RAAA A AR AR AR AEAATAAA AN AN AR IR AT AR TR A A hhoK

Background File:. . . . . . DETOB0609.BKG (060609-8 WEEKLY BKGD)

Bkg.File Detector #: 8

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW
PKi# {kev) COUNTS CERTAINTY CR.LEVEL COUNTS CERTAINTY CR.LEVEL FLAG
1 46,42 188 52 36 -27 86 71 NET<CL
2 53.11 78 55 43 30 105 86 NET<CL
3 63.29 242 50 32 30 81l 66 NET<CL
4 66.35 254 72 53 184 97 76
5 70.07 42 57 46 21 73 58 NET<CL
6 74.88 76 42 31 3 70 57 NET<CL
7 76.97 59 41 31 -8 69 57 NET<CL
8 84 .33 66 68 55 16 90 74 NET<CL
S 87.72 24 37 30 ~15 69 57 NET<CL
10 89.86 51 39 30 25 57 46 NET<CL
11 92,64 338 76 55 25 105 85 NET<CL
12 139.72 174 55 39 102 84 67
13 185.70 187 66 49 60 30 73 NET<CL
15 198.39 277 58 39 180 85 66
17 238.75 131 62 47 B B3 68 NET<CL
20 338.35 55 48 37 33 72 59 NET<CL
21 351.73 98 56 43 26 75 61 NET<CL
23 510.85 675 86 56 35 131 108 NET<CL
24 558.24 163 42 27 67 67 54
25 583.11 44 25 17 16 44 35 NET<CL
27 609.15 102 39 27 56 58 46
28 650.89 28 42 34 18 49 40 NET<CL
29 B02.66 37 24 17 -30 47 40 NET<CL
31 510.92 52 30 22 32 472 33 NET<CL
34 1460.15 102 28 16 34 44 35 NET<CL

000028
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061610D08.SPC Analyzed by

(A A a2 SRR AR SRR R SR A AL SRR ERERRREL LR EEESEEEEEELEEL SRR AR R R LRSS LSRR LR LR
SEEKER FINAL ACTIVITY REPORT Version 2.2.1

Paragon Analytics, Div. of DataChem Lab

GammasScan
2 S 2RSSR AL R TR ST SRS EIE S A A S LA LA S LA SRR SRR AL ELEREEEEEEELEEEELLTESELEREEEEIEEETELEEE L

Geo 1 / Water

Sample ID: 0}605177—2 G5060606-3

____________ o
Sampling Start: 05/20/2006 12:00:00 | Counting Start: 06/11/2006 17:39:26
Sampling Stop: 05/20/2006 12:00:00 | Decay Time. . . . . . . 5.34e+002 Hrs
Buildup Time. . . . . . 0.00e+000 Hrs | Live Time . . . . . . . . 24000 Sec
Sample Size . . . . . . . B8.45e-001 L | Real Time . . . . . . . . 24047 Sec
Collection Efficiency . . . . 1.0000 | Spectrum File . . . . . .061610D08.SEC
Cr. Level Confidence Interval: 95 % | Det. Limit Confidence Interval: 95 %

Detector $#: B8 (Detector 8}
Efficiency File: (D08) (8h0l) .EFF {Gec 1 Eff Cal)
Eff.:l/[5.02E—01*En*-1.26E+00 + 1.19E+02*EHAB.87E—01] 12/14/2005

library File: . . . . . . .FANP.LIB (FANP (Figss. Act. and Nat. Products))

)

ENERGY E Concentration Critical Halflife
Nuclide (kev) T (pCi/L ) MDA Level {hrs)
Th-234 52.50 N 1.73E+01 +- 6.45E+01 1,07E+02 5.28E+01 3.92E+13
Pb-212 238.63 N 9.14E-01 +- 9.53E+00 1.60E+01 7.83E+00 1.67E+04
Pb-214 351.99 N 4.66E+00 +- 1.32E+01 2.19E+01 1.907E+01 1.40E+07
T1-208 £83.14 N 1.93E+00 +- 5.27E+00 B8.85E+00 4.26E+00 1.67E+04
Bi-~214 609.32 1.25E+01 +- 1.31E+01 2.15E+01 1.04E+01 1.40E+07
Ac-228 911.07 N 1.81lE+01 +- 2.42E+01 4.00E+01 1.92E+01 &5.04E+04
K-40 1460.75 N 6.82E+01 +- 8.96E+01 1.48E+02 7.12E+01 1.12E+13
Am-241 59.54 N-8.34E-01 +- 5.39E+00 ©S.19E+00 4.46E+00 3.B0E+0s6
Eu-155 105,31 N 9,20E+00 +- 7.96E+00 1.29E+01 6.24E+00 4.35E+04
Co-57 122.07 N-1.34E-01 +- 2.04E+00 3.4BE+00 1.68E+00 &.48E+03
Ce-144 133.53 N 3.35E-01 +- 1.83E+01 3.09E+01 1.50E+01 6.82E+03
U-235 143,76 N-3.95E+00 +- 2.23E+01 3.77E+0l1lb 1.84E+01 &.17E+12
Ce-139 165.85 N-2.16E-01 +- 2.91E+00 4.94E+00 2.40E+00 3.30E+03
Th-227 236.00 N 1.06E+01 +- 2.72E+01 4,47E+01lR 2.1BE+01 1.90E+05
Cr-51 320.07 N 2.67E+01 +- 4.99E+01 8.31E+01 4.01E+01 6&.65E+02
I-131 364.48 N-2.01E+01 +- 2.54E+01 4 .4BE+01 2.18E+01 1.S93E+02
Sb-125 427 .95 N-4.32E+00 +- 92.62E+00 1.69E+01 8.10E+00 2.43E+04
Be-7 477.56 N-2.78E+01l +- 3.94E+01 7.02E+01 3.36E+01 1.28E+03
Sb-124 602.71 N 1.89E+CC +- 5.2BE+00 8.89E+00 4.26E+00 1.44E+03
Cs-134 604 .66 N-2.B0E+00 +- 4.21E+00 7.44BE+0C0B 3.58E+00 1.81E+04
Ru-106 621.84 N-1.34E+01 +- 3.86E+01 6.77E+01 3.24E+01 8.B4E+03
Ag-110M 657.75 N-6.32E-01 +- 3.B6E+00 6.76E+00 3.21E+00 6.00E+03
Cas-~137 661.62 N-1.05E+00 +- 3.595E+00 6.97E+00 3.31E+00 2.64E+05
Nb-94 702.50 N-1.54E+00 +- 4.34E+0Q0 7.60E+00 3.64E+00 1.78E+08
Bi-212 727.17 N 5.44E+01 +- 6.25E+01 1.02E+02 4.87E+01 1.67E+04

Page 00
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061610D08.SPC Analyzed by

(keV)

Critical

Level

Halflife
(hra)

',_l

o

v

0

\S]

b
ZEE=2EeEEEEE

Concentration

(pCi/L )
-3.14E+00 +- 5.17E+00
2.68EB+00 +- 4.97E+00
-5.58E-01 +- 4.25E+00
1.21E-01 +- 4.68E+00
-1.08E+02 +- 7.69E+02
-8.94E-01 +- 2.55E+01
3.03E+00 +- 1.21E+01
0.00E+00 +- 2.58E+00
8.07E+00 +- B8.7ZE+0Q0Q
B.03E-02 +- 4.97E+00
~-8.37E-01 +- 4.,44E+00
9.27E+00 +- 2.30E+01
2.22E+00 +- 4.,91E+00
2.52E+02 +- 4

0 WomaoH RN D0~ mW

.25E+00
.33E+00
LA43E+00
.17E+00
.35E+03
L44FE4+01
.08E+01
.6BE+01
LAZ2E+01
.70E+00
.01E+CGO
.93E+01
.39E+00

.54E+02 pCi/L

.41E+00
.94E+00
.52E+00
-85E+00
.38E+02
.10E+01
.81E+00
.88E+00
.63E+00
.0BE+00
.72E+00
.82E+01
.83E+00

1.54E+03
1.70E+03
7.49E+03
2.01E+03
3.92E+13
7.45E+04
1.0BE+03
5.8B5E+03
1.86E+03
2.2BE+04
4.62E+04
1.17E+05
6.31E+0%

ENERGY ADDRESS

NET
COUNTS CERTAINTY

C.L.
COUNTS

BKG

(2o IR o I 0 3 (Y PR I % I o]

WoW N RNNRNMNRNRP R R 2
NMNOoOwWwDoDO WN OWD O U & W ow

33

{keV) CHANNEL
46.42 93.59
53.11 106.96
63.29 127.32
66.35 133.43
70.07 140.86
74.88 150.48
76.97 154.66
84.33 169.38
87.72 176.16
89.86 1B0.44
13%9.72 280.13
185.70 372.07
151.17 383.00
158.39 397.44
213.20 427.06
250.45 501.55
298.18 596.99
338.35 677.32
450.32 901.21
510.95 1022.45
55g8.24 1117.01
595.94 1192.37
650.89 1302.23
802.66 1605.62
835.68 1671.60
968.54 1937.05
1305.36 2609.51
Page 005

102

180

30
28
33
24
39
67
78
18
-30
20
22
22

131
67
36
49
47
29
30
21

108
54
25
40
40
23
24
15

PHRPORPOFNOPFPFOOOOORROODOHFFODODOROOO
[Xe]
92

Deleted
Deleted
Deleted
Unknown
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Unknown
Deleted
Deleted
Unknowr
Deleted
Unknown
Deleted
Deleted
Unknown
Deleted
Unknown
Unknown
Deleted
Deleted
Deleted
Deleted
Unknown
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061610D08.SPC Analyzed by

c:\SEEKER\BIN\061610d08.res Analysis Resulte Saved.
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061539D08.SPC Analyzed by(}¢/
AR R A SR T EE R R T T TR RS R RS R AR R E R AR E R R R R R R RS RS R R R R T R R
SEEKER GAMMA ANALYSTHS RESULTS PS Vereion 1.8.4
Paragon Analytics, Div. of DataChem Lab

GammaScan
KR AFRFEFAARA AR R AR AR b d bbb h bbbk bR d AR T Ak b bk A bk b dd bbb kR rdrhhkFrrdikrddddhhki

Geo 1 / Water

Sample ID: GS5060522-2MB GS060522-2

Sampling Start: 06/06/2006 17:00:00 | Counting Start: 06/06/2006 17:41:20
Sampling Stop: 06/06/2006 17:00:00 | Decay Time. . . . . . . 6.89E-001 Hrs
Buildup Time. . . . . . 0.00E+000 Hrs | Live Time . . . . . . . . 24000 Sec
Sample Size . . . . . . . 1.00E+000 L | Real Time . . . . . . . . 24043 Sec
Collection Efficiency . . . . 1.0000 | Spe. File . . . . . . . .061535D0B.SPC

Detector #: B (Detector 8)
Energy (keV)= -0.45 + 0.500%Ch + 1.99E-07*Ch"2 + 0.00E+00*Ch”™3 06/06/2006
FWHM (keV) = 0.68 + 0.014%En + 5.09E-04*En™2 + 0.00E+00*En™3 12/14/2005
Where En = Sqgrt(Energy in keV)

PK. ENERGY ADDRESS NET /MDA UN- C.L. BEKG FWHM
H {keV) CHANWEL COUNTS CERTAINTY COUNTS COUNTS  (keV) FLAG
1 46 .38 93.67 201 51 35 271 0.73 a
2 53.04 107.00 97 75 5% 556 1.27 a
3 63.15 127.23 272 B2 62 604 1.27 a
4 66.14 133.20 248 75 5g6 529 1.12 b
5 74 .48 149.87 64 55 43 378 0.78 a
a 76.79 154.51 54 40 30 227 0.43 b
7 892 .55 186.02 358 €9 47 413 G.20 a
8 105.21 211.36 32 34 27 175 0.44 =&
] 113.04 227.00 53 56 45 372 0.92 a
10 139.586 280.05 220 55 38 293 0.80 a
11 143 .38 287.70 38 35 27 176 0.47 b
12 185.5%9 372.11 127 51 38 287 0.79 a
13 158.18 397.29 218 45 28 180 G.70 a
14 238.48 477 .88 119 48 35 248 0.83 a
15 351.83 704.53 68 42 32 187 1.04 a
16 499.58 959.50 37 36 28 158 1.14 a
17 510.64 1021.95 710 83 53 342 2.64 a Wide Pk
18 558.16 1116.57 1e4 42 a7 132 1.25 a
15 569.60 1139.84¢ 37 30 23 112 0.91 =
20 582.85 1166.32 45 30 22 103 1.00 a
21 595.59 11%1.78 8% 3E 24 121 0.95 a
22 650.92 1302.36 36 31 24 110 1.13 a
23 692.56 1386.38 40 36 28 128 1.65 a Wide Pk
24 694,584 1350.33 55 54 43 217 2.72 b

Page 001 000032



061539D0B.SFPFC Analyzed by

PK. ENERGY ADDRESS NET /MDA UN- C.L. BRG FWHM

# (keV} CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
25 8§02.33 1604.90 58 33 24 102 1.50 a

26 910.60 1821.20 41 25 21 89 1.45 a

27 Sel.10 1522.07 46 35 26 111 2.05 a

28 1000.44 2000.66 20 25 19 75 1.34 a

29 1459.50 28517.98 ic1 28 16 50 1.61 a

000033
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061538D08.5PC Analyzed by
R R R R R R R R R R R 2 A LR R R Lt

SEEKER BACKGROUDND SUBTRACT RESULTS Vers. 2.2.1

Paragon Analytics, Div. of DataChem Lab

GammaScan
R A LA R I A R R R R i R T P R R R R R R R e TR e R T

Background File:. . . . . . DET0B0602.BKG (060602-8 WEEKLY BKGD)

Bkg.File Detector #: B

ENERGY OLD WNET OLD UN- OLD NEW NET NEW UN- NEW
DKt (kev) COUNTS CERTAINTY CR.LEVEL COUNTS CERTAINTY CR.LEVEL FLAG
1 46.38 201 51 35 2 S0 74 NET<CL
3 63.15 272 82 62 12 108 B9 NET<CL
4 66.14 248 75 56 154 103 B2
5 74,48 64 55 43 -54 103 B5 NET<CL
& 76.79 54 49 30 -50 75 62 NET<CL
7 92,55 358 69 47 64 e85 B0 NET<CL
10 1359.56 220 55 38 158 83 65
11 143.38 38 35 27 -4 58 48 NET<CL
12 1B5.55 127 51 38 -36 84 70 NET<CL
13 158.18 218 45 28 139 77 60
14 238.48 119 48 a5 2 74 61 NET<CL
15 351.83 68 42 32 11 62 51 NET<CL
17 510.64 710 83 53 50 132 108 NET<CL
18 558.16 184 42 27 ig5 63 49
19 569.60 37 30 23 4 54 44 NET<CL
20 582.85 45 30 22 -7 54 45 NET<CL
23 652.96 40 36 28 6 74 61 NET=<CL
25 B02.33 58 33 24 3 49 41 NET<CL
26 910.60 4] - 29 21 5 44 36 NET<CL
28 1459.80 101 28 16 10 43 35 NET<CL

Page 003 000034



061535D08.SPC Analyzed by
kKR EREIEERRRAR AR ER T AT AR AR AT ARRA IR A AT N Fh A ARk kb hhhkdohd v dkhrrdkrhrhhrrdhrhrhidrx
SEEKER FINAL ACTIVITY REPORT Veraion 2.2.1
Paragon &nalytics, Div. of DataChem Lab

GammaScan
P e R R R R R A R R R X R R R R R R R T R R e R R R I R R

Geo 1 / Water

Sample ID: GS060522-2MB G5060522-~2

Sampling Start: 06/06/2006 17:00:00 | Counting Start: 06/06/2006 17:41:20
Sampling Stop: 06/06/2006 17:00:00 | Decay Time. . . . . . . 6.89e-001 Hrs
Buildup Time. . . . . . 0.00e+000 Hrs | Live Time . . . . . . . . 24000 Sec
Sample Size . . . . . . . 1.00e+000 L | Real Time . . . . . . . . 24043 Sec
Collection Efficiency . . . . 1.0000 | Spectrum File . . . . . .061539D08.SPC
Cr. Level Confidence Interval: 95 % | Det. Limit Confidence Interval: 95 %

Detector #: 8 (Detector 8)
Efficiency File: (D08) (3h01}.EFF (Geo 1 Eff Cal)
Eff.=1/[5.02BE-01*En*-1.26E+00 + 1.19E+02*En"8.B7E-0L] 12/14/2005

Library File: . . . . . . .FANP.LIB (FANP (Fiss. Act. and Wat. Products})

N

ENERGY E Concentration Critical Ealflife
Nuclide (kev} T (pCi/L ) MDA Level (hrs)
Th-234 92.50 N 3.22E+01 +- 4.94E+0l B8.16E+01 4.01E+01 3.92E+13
Eu-155 105.31 4.18E+00 +- 4.52E+00 7.3BE+00 3.51E+00 4£,.35E+04
Pb-212 238.63 N 2.04E-01 +- 7.00E+00 1.1BE+01 G5.76E+00 1.67E+04
Pbh-214 351.99 N 1.69E4+00 +- 9.22E+00 1.55E4+01 7.54E+00 1.40E+07
Ca-144 Average:X-1.48E+031 +- 1.42E+01 e . . . . 6.B2E+03

696.459 4.13E+02 +- 4.083E+02 6.68E+02 3.24E+02 6.82E+(03

133.53 N-1.53E+01 +- 1.4Z2E+01 2.50E+01 1.21E+0%1 &.82E+03
AcC-228 911.07 N 2.24E+00 +- 2.14E+01 3.64E+01 L1.75E+01 5.04E+04
Pa-234m 1001.03 4.58E+02 +- 5.70E+02 ©5.37E+02 4.38E+402 3.92E+13
K-40 1460.75 N 1.79E+01 +- 7.38E+01 1.25E+02 &.00E+01 1.12E+13
Am-241 55.54 N 1.19E+00 +- 4.54E+00 7.62E+00B 3.6%8E+00 3.80E+06
Co-57 122.07 N 8.93E-01 +- 1.63E+00 2.70E+00 1.31E+00 &6.4BE+03
U-235 143.76 ¥ 8.37E+00 +~ 1.4%E+02 2.47E+01b 1.20E+01 6.17E+12
Ce-139 165.85 N 2.45E-01 +- 2.16E+00 3.,64E+00 1.77E+00 3.30E+03
Th-227 236.00 N 9.62E+00 +- 2.22E+01 3.64E+01R 1.78BE4+0%1 1.90E+05
Cr-51 320,07 N 1.93E+01 +~ 2.30E+01 3.78E+01 1.82E+01 6.65E+02
I-131 364.48 N-2.18E+00 +- 2.95E+00 5.21E+00 2.51E+400 1.93E+02
8bh-125 427,95 N 3.22E+00 +- 7.51E+00 1.286E+01 6.03E+00 2.43E+04
Be-7 477.56 N-2.03E4+00 +- 2.54E+01 4.38E+01 2.1CE+01 1.28E+03
T1-208 583.14 N 5.38E+00 +- 3.61E+00 5.70B+00 2.72E+00 1.67E+04
Sb-124 602,71 N 2.21E+00 +- 3.39%9E+00 5.62B+00 2.69E+00 1.44E+03
Cs-134 604.66 N-2.58BE+00 +- 3.45E+400 6.13E+00 2.95E+00 1.B81E+04
Bi-214 609.22 N-4.43E-01 +- 1.10E+01 1.86E+01 9.04E+00 1.40E+0Q7
Ru-106 621,84 N-5.45E+00 +- 2.93E+CG1l §5.12E+01 2.44E+01 B.B4E+03
Ag-110M 6E7.75 N 2.44E~01 +- 4.80E+00 B8.15E+00 3.94E+00 6.00E+03 000035

Page 004



061535D08.5PC Analyzed by

ENERGY E
(kev) T
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Level

Halflife
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Concentration
(pCi/L }
.31E-01 +- 3.36E+00
JI19E+00 +- 3.B7E+00
.32E+01 +- 4.96E+01
.21E-01 +~ 3.22E+00
L24E-02 +- 3.18E+00
.13E+00 +- 3.38E+00
.42E+00 +- 2.12E+00
L13E+01 +- 2.80E+01
.60E+00 +- 6.7BE+00
.17E4+00 +- 6.99E+00
.B86E+00 +- B5.50E+00
.29E+00 +- 4.05E+00
.55E+00 +- 2.68B+00
.00E+01 +- 1.B83E+01
.03E-01 +- 4.13E+00
.66E+02 +- 9

RS % I o ) N o e e L S R )

.BEE+QO
.74E+00b
.90E+01
.62E+00
. 54E+00
.00E+00Q
.E65E+00
LB0E+Q1Y
L22E401
.21E+01
LA2E+0Q0
.2BE+00
.28E+00
.818+01
.28E400

.39E+02 pCi/L

.78E+0Q0
.23E+00
.74E+01
.66E+00
.62E+00
.85E+00
.E66E+00
L 20BE+01
LT4E+00
.67E+00
.39E+00
LAZE+00
.91E+00
.34E4+01
.33E+00

.648+05
.78E+08

L67E+04
.54E+03

.7T0E+03
.49E+03
.Q1lE+03
.45E+04

.08E+03
.B5E+03
.BEE+03
.2BE+04
.62E+04
.17E+05
.31E+09

PK. ENERGY ADDRESS
(keV} CHANNEL

20
21
22
23
25
27

o :\SEEKER\BIN\061535d08.res Analy=is Results Saved.

76.
113.
135,
143.

185

158.
499.
51G.
558.
5689.
5B82.
5585,
650.
692.
B0Z.
961.

38 93.87
04 107.00
15 127,23
14 133.20
48 149.87
75 154.51
04 227.00
56 280.05
38 287.70
.59 372.11
18 3587.25
58 ©855.50
64 1021.28
16 1116.97
60 11359.84
B5 1166.32
55 1191.78
92 1302.36
96 13B6.38
33 1604.90
10 1822.07
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37
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105

46

132
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54
54
35
31
74
49
35

108
49
44
45
24
24
61
41
26

MRPrPrPRPOoOFOFFNMPOODOOOOQOORREHRO
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Deleted
Unknown
Deleted
Unknown
Deleted
Deleted
Unknown
Unknown
Deleted
Deleted
Unknown
Unknown
Deleted
Unknown
Deleted
Deleted
Unknown
Unknown
Deleted
Deleted
Unknown
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061585D07.8PC Analyzed by
R AR R A A A R I AR R A A R AR E R A R R R R AR R A A RA R AR AR TR AR A IR A A ARA T T RERRET R TR R TR R R b kb dh ek dk
SEEKER GAMMA ANALYS IS RESULTS bPS Version 1.8.4
Paragon Analytics, Div. of DataChem Lab

GammaScan
P T R R R R R R e R o R R R R R R R R R

Geo 1 / Water

Sample ID: G5060522-2LCS GS060522-2

Sampling Start: 06/06/2006 12:00:00 | Counting Start: D6/06/2006 12:44:04
Sampling Stop: 06/06/2006 12:00:00 | Decay Time. . . . . . . 7.34E-001 Hrs
Buildup Time. . . . . . O0.0O0E+000 Hrs | Live Time . . . . . . . . 1800 Sec
Sample Size . . . . . . . 1.00E+000 L | Real Time . . . . . . . . 1841 Sec
Cocllection Efficiency . . . . 1.0000 | Spc. ®ile . . . . . . . .061585D07.SPC

Detector #: 7 (Detector 7)
Energy (kev)= -2.14 + 0.501*Ch + 2.09E-07%Ch™2 + 0.00E+00*Ch™3 06/06/2006
FWHM{keV) = 0.77 + O0.00B*En + 7.04E-04*En”2 + 0.00E+00*En™3 12/04/2005
Where En = Sgrt (Energy in keV)

PK. ENERGY ADDRESS NET/MDA UN- cC.%. BKG FWHM
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
1 42.73 89.59 565 334 272 10523 1.45 a Wide Pk
2 48.76 101 .64 4840 474 373 i9270 1.71 a Wide Pk
3 50.66 105.43 4867 651 523 285805 2.41 b
4 52.7%9 109.70 686 346 281 13489 1.15 ¢
5 559.23 122 .55 75288 603 206 7810 1.05 a HiResid
& 65.72 135.51 381 208 168 4487 1.36 a Wide Pk
7 67.40 128.85 785 2580 234 6730 1.8 b
8 69.93 143.90 650 308 250 7251 2.17 ¢
9 g8.02 180.02 23144 341 127 298% 0.921 a
10 107.54 219.c¢c0 22 73 60 g78 0.47 a NET< CL
11 122.0C0 247.88 3922 173 o8 1767 0.%¢ a
12 136.37 276.55 447 121 94 1618 0.95 a
13 141.65 287.19 43 71 57 809 0.4% b NET< CL
14 145.83 295.44 42 86 70 1079 0.5% ¢ NET< CL
15 165.84 335.39 315 115 oG 1488 0.92 a
L& 210.7¢6 425.07 67 99 BO 1303 0.78 a NET< CL
17 372.28 747 .46 B2 62 49 584 0.63 a
18 351,62 786,04 88 B2 65 899 0.83 a
15 661.57 1324.65 18311 282 €5 730 1.44 a
20 887.79 175%5.73 115 116 94 1355 2.31 =&
21 1173.15 2344.65 15301 254 49 438 1.92 a EiResid
22 1332.39 2661.98 13523 235 26 118 2.05 a HiRegid
23 1835.%94 3664.87 33 16 9 i5 2.27 a
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0681585D07.85PC Analyzed by
PR R R AR EF R RS E L E SR LT R EEEE SR LR R R R R R R R R R R R R e R o R R R

SEEKER BACKGROUNTED SUBTRACT RESULTSE Vers., 2.2.1

Paragon Analytics, Div. of DataChem Lab

GammaScan
khkhkrkhkkhhkhhFrrhhbhhhdhhkhdhdiddhkdhhhhhhkdhrthkrArhhhrRhkdhhdrdhrhdhdrdhrhdbhkdddbdhroddddrddriorsr

Background File:. . . . . . DET070602.BKG {060602-7 WEEKLY BKGD)

Bkg.Pile Detector #: 7

ENERGY OLD NET CLD UN- OLD NEW NET NEW UN- NEW
DK (keV) COUNTS CERTAINTY CR.LEVEL COUNTS CERTAINTY C(R.LEVEL FLAG
4 52.79 686 346 281 686 346 281
& 65.72 361 208 168 376 208 168
9 88.02 23144 341 127 23143 341 127
10 107.54 22 73 60 21 73 60 NET<CL
13 141.659 43 71 57 41 71 57 NET<CL

000039
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061585D07.SPC Analyzed by
kkdkhkkbhkkhbhhrkhkhrdhhhrdhhbhbhkhhdhbhddbh b r kAR FLhk T I dA ek d kb A X hhhhdhhdkhkhhhdhhhhhrd
SEERER ¥FINAL ACTIVITY REPORT Version 2.2.1
Paragon Analytics, Div. of DataChem Lab

GammaScan
I TR E R T T ETEEEE S R LA R RS L EE RS EFEEEEEEEEEEEEEE R LSS S SR SR EEEE I EEEEE A T E R R R 3 e T

Geo 1 / Water

Sample ID: GS5060522-2LCS GS060522-2

Sampling Start: 06/06/2006 12:00:00 | Counting Start: 06/06/2006 12:44:04
Sampling Stop: 06/06/2006 12:00:00 | Decay Time. . . . . . . 7.34e-001 Hrs
Buildup Time. . . . . . 0.00e+000 Hrs | Live Time . . . . . . . . 1800 Sec
Sample Size . . . . . . . 1.00e+000 L | Real Time . . . . . . . . 1841 Sec
Collection Efficiency . . . . 1.0000 | spectrum File . . . . . .0615B5D07.8PC
Cr. Level Confidence Interval: 95 % | Det. Limit Confidence Interval: 85 %

Detector #: 7 (Detector 7)
Efficiency File: (D07} {8h01l)}.EFF (Geo 1 Eff Cal)
Eff.=1/[1.72E-01*En"~1.65E+00 + 1.63E+02*%*En"9.06RK-01] 12/13/2005

N
ENERGY E Concentration Critical Halflife
Nuclide (kev) T (pCi/L ) MDA Level (hrs)
Am-241 55.54 S5.71E4+04 +- 7.77E+02 5.34E+02 2.65E+02 3.7%9E+06
Cd-10% Bg.0o2 2.65E+05 +- 3.91E403 2.95E+03 1.46E+03 1.11E+04
Co-57 122.07 2.09E+03 +- 9.07E+01 1.04E+(02 5.11E+01 6.50E+03
Ce-139 165.85 2.0BE+02 +- 7.59E+01 1.20E+02 5.93E+01 3.30E+(3
Sn-113 391.68 1.44E+02 +- 1.33E402 2.18E+02 1.07E+02 2.76E+03
Ce-~-137 661.62 3.63E+04 +- 5.585E+02 2.62E+02 1.2BE+02 2.64E+05
Y-88 Average:x 1.48E+402 +- 6.72E+01 e e « « . . 2.56E+03
828.02 2.73E+02 +- 2.76E+02 4.54E+02 2.24E+02 2.56E+03
1B836.01 1.42E+02 +- &§.93E+01 ©5.22E+01 4.03E+01 2.56E+03
Co-60 Average:x 4.32E+04 +- 5.1BE+02 c e e e e . 4.62E+04
1173.21 4.34E+04 +- 7.21E+02 2.84E+02 1.38E+02 4,62E+04
1332.48 4 .30E+04 +- 7.46E+02 1.73E+02 B.20E+01 4.62E+04
Hg-203 279.18 MDA « + +« .« 1.75E+02 B.64E+01 1.12E+03
MEASURED TOTAZ: 4.44E+05 +- 6.13E+03 pCi/L
UNKNOWN, SUM or ESCAPE PEAKS
PK. ENERGY ADDRESS NET UN- C.L. BKG FWHM
¥ (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
1 42.73 89.59 565 334 272 10923 1.45 TUnknown
2 48.76 101.64 4840 474 373 19270 1.71 Unknown
3 50.66 105.43 4867 651 523 2B88G5 2.41 TUnknown
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061585D07.8PC Analyzed by

PE. ENERGY ADDRESS NET UN- C.L. BKG FWHM
# {(keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLRAG
4 52.79 105.70 686 346 281 13485 1.15 Unknown
6 65.72 135.51 376 208 168 4487 1.36 TUnknown
7 67.40 138.85 785 290 234 €730 1.99 Unknown
8 60.93 143.50 690 308 250 7291 2.17 Unkunown
10 107.54 219.00 21 73 60 B78 0.47 Deleted
12 136.37 276.55 447 121 54 1618 0.95 TUnknown
13 141.69 287.1°% 41 71 57 BGS 0.49 Deleted
14 145.83 295.44 42 B6E 70 1079 0.59 Deleted
16 210.76 425.07 67 99 80 1303 0.78 Deleted
17 372.2B 747.46 82 62 49 584 0.63 Unknown

c:\SEEKER\BIN\061585d07.res Analysis Results Saved.

000041

Page 004



MWW*‘W‘%

\J‘“Lﬁ‘ e

000042



061697D08.SPC Analyzed by[)A)
o R I K R R R TR R R R R T R S R R T R R R R e R R T
SEEKER GAMMA ANALYSIS RESULTS PS Version 1.8.4
Paragon Analytics, Div. of DataChem Lab

GammaScan
KRR AR R R A EREAE AR R R AR E R R R FTARERT LTI AN AFEFARRRA AR ARRER AN AL A A A AR IR R A Ak hkdhdrhhk

Geo 1 / Water

Sample ID: (3S060606-3MB GS060606-3

Sampling Start: 06/18/2006 17:00:00 | Counting Start: 06/18/2006 17:10:11
Sampling Stop: 06/18/2006 17:00:00 | Decay Time. . . . . . . 1.70E-001 Hrs
Buildup Time. . . . . . 0.00E+000 Hrs | Live Time . . . . . . . . 36000 Sec
Sample Size . . . . . . . 1.00E+000 L | Real Time . . . . . . . . 36084 Sec
Collection Efficiency . . . . 1.0000 | Spc. File . . . . . . . .061697D0B.SPC

Detector #: 8 (Detector 8)
Energy(keV)= -0.40 + 0.500*Ch + 1.84E-07*Ch"2 + 0.00E+00*Ch™3 06/18/2006
FWHM (keV) = 0.68 + 0.01l4*En + 5.09E-04*En™2 + 0.00E+00*En”"3 12/14/2005
Where En = Sqgrt(Energy in keV)

PK. ENERGY ADDRESS NET /MDA UN- C.L. BKG FWHM
# (keVv) CHANNEL COUNTS CERTAINTY COUNTS COUNTS  (keV) FLAG
1 46.386 93.51 315 71 51 515 0.82 a
2 53.189 107.17 151 105 84 968 1.62 a Wide Pk
3 63.22 127.23 401 77 54 583 0.82 a
4 66.24 133.28 382 93 69 816 1.12 b
5 74 .86 150.51 102 76 60 675 0.97 a
& 77.08 154.95 88 67 53 563 0.76 b
7 84.48 169.75 118 122 99 1202 1.91 a Wide Pk
8 $2.49 185.76 452 80 55 564 1.02 a
S 89.23 199.24 37 77 63 671 1.17 a NET< CL
10 132.60 279,97 311 66 46 428 .84 a
11 159.19 319.14 54 58 46 430 0.8%9 a
1z 162.53 325.83 67 58 46 430 0.89 b
13 174.83 350.42 70 43 32 256 0.49 a
14 185.64 372.02 282 S1 69 709 1.42 &
15 158.18 397.10 295 71 51 481 0.92 a
16 224.91 450.54 23 38 30 229 0.51 a NET< CL
17 238.52 477 .75 147 58 44 384 0.86 a
18 288.34 577.36 33 34 26 167 0.54 a
198 294.87 550.42 25 53 43 342 0.99 a NET< CL
20 325.60 651.84 59 45 35 248 0.83 a
21 351.93 704.49 49 31 23 133 0.57 a
22 374.70 750.01 8 28 23 128 0.57 a NET< CL
23 458.33 917.1l6 25 35 31 204 0.97 a NET< CL
24 510.79 1022.01 231 97 62 509 2.33 a Wide Pk
Page 001
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061697D0B.SPC Analyzed by

PK. ENERGY ADDRESS NET/MDA UN - C.L. BKG FWHM

i (keV}) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
25 558.18 1116.70 245 50 32 200 1.07 a
26 569.53 1135.40 51 30 22 115 0.65 a
27 582.97 1l66.26 72 42 32 185 1.37 a
28 585.79 1151.88 105 45 33 209 1.18 a
29 608.77 1217.80 68 51 40 276 1.44 a
30 go2.67 1605.22 41 32 24 121 1.04 a
31 867.87 1735.45 34 33 25 130 1.32 a
32 910.49 18B20.58 65 40 30 148 1.91 a
33 1460.03 2917.77 150 36 22 86 2.09 a
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061697D08.5PC Analyzed by
RS SR R R RS EE LRSS S S L ESE SR AR R EEE S EEEEEREERENEALAEEEFFFEEEEFEREESE TR R R R R

SEEKER BACKGROUND SUBTRACT RESULTS Vers. 2.2.1

Paragon Analytics, Div. of DataChem Lab

GammasScan
F S R R S R e T o o R e o R R e T el R I R e ]

Background File:. . . . . . DET080616.BKG (060616-8 WEEKLY BKGD)

Bkg.File Detector #: 8

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW
PK# (keV) COUNTS CERTAINTY CR.LEVEL COUNTS CERTAINTY CR.LEVEL FLAG
1 46.36 315 71 51 66 114 93 NET<CL
2 53.195 151 105 84 116 122 Sg
3 63.22 401 77 54 49 131 107 NET<CL
4 G6.24 382 93 69 243 143 115
5 74.86 102 76 60 iz 105 86 NET<CL
6 77.08 B8 67 53 -3 115 98 NET<CL
7 84.48 118 122 95 16 164 134 NET<CL
8 52.49 492 80 55 -47 142 118 NET<CL
9 9,23 37 77 63 12 112 92 NET<CL
10 139.60 311 66 46 197 167 85
11 155.19 54 58 46 35 80 65 NET<CL
14 185.64 282 o1 69 65 133 108 NET<CL
15 198.18 285 71 51 i68 108 87
17 238.52 147 58 44 -37 103 85 NET<CL
13 254 .87 25 53 43 -20 94 78 NET<CL
21 351.93 45 31 23 -52 87 73 NET<CL
24 510.79 831 97 62 -54 i81 150 NET<CL
25 558.18 245 50 32 122 B3 a6
26 569.53 51 30 22 3 59 48 NET<CL
27 582.97 72 42 32 -0 82 67 NET<CL
29 608.77 68 51 40 7 82 68 NET<CL
30 BOZ2.87 41 32 24 -38 68 57 NET<CL
32 910.49 65 4c 30 9 68 56 NET<CL
33 1460.03 15C 36 22 42 59 47 NET<CL
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061697D08.SPC Analvyzed by
(RS A SR SRS R TR ST SER LR R ASRA RS SIS R AR RS RS R LR A EEETEREEES S EEE RS SRR EEEEEEEEEE TR
SEEKER FINAL ACTIVITY REPORT Vergion 2.2.1
Paragon Analytics, Div. of DataChem Lab

GammaScan
A AR IR AR AR A AR AR A AR A A AR AR AR AT AR A R RN AT AR A AR R AR AT A AR AR AR AT AT A R ddhddhkd bk hhkhr®

Geo 1 / Water

Sample ID: GS060606-3MB GSC60606-3

Sampling Start: 06/18/2006 17:00:00 | Counting Start: 05/18/2006 17:10:11
Sampling Stop: 06/18/2006 17:00:00 | Decay Time. . . . . . . 1.70e-001 Hrs
Buildup Time. . . . . . 0.00e+000 Hrs | Live Time . . . . . . . . 36000 Sec
Sample Size . . . . . . . 1.00e+000 L | Real Time . . . . . . . . 36084 Sec
Collection Efficiency . . . . 1.0000 | Spectrum File . . . . . .061697D08.SPC
Cr. Level Confidence Interval: 95 % | Det. Limit Confidence Interval: 95 %

Detector #: 8 (Detector 8)
Efficiency File: (D08) (ShCl) .EFF (Geo 1 Eff Cal)
Bff.=1/[{5.02E-01*En"-1.26E+00 + 1.19E+02*En"8.87E~01] 12/14/2005

Library File: . . . . . . .FANP.LIB (FANP (Fiss. Act. and Nat. Products))

N

ENERGY E Concentration Critical Halflife
Nuclide {(keV) T (pCi/L ) MDA Level {hrs)
Th-234 92.50 N-1.56E+01 +- 4.75E+01 7.95E+01 3.93E+401 3.52E+13
U-235 Average:x 1.07E+0L +- 1.08E+Q01 e . . . . 6.17E+12

163.35 2.88E+01 +- 2.45E+01 4.05E+01 1.97E+01 6.17E+12

143.76 N 6.51E+00C +- 1.20E+01 2.0CE+01 S.73E+00 6.17E+12
Sh-125 Average:x 2.65E+00 +- 5.74E+00 e . .« . 2.43E+04

176.29 2.32E+01 +- 1.41E+01 2.22E+01 1.07E+01 2.43E+04

427 .95 N-1.44E+4+00 +- 6.28E+00 1.08E+01 G5.23E+400 2.43E+04
Pb-212 238.63 N-2.37E+00 +- 6.49E+00 1.09E+01 5.3BE+00 1.67E+04
T1-208 583.14 N-1.06E~03 +- 5.45E+00 ©5,15E+00 4.48E+00 1.67E+04
Ac-228 911.07 N 3.00E+00 +- 2.18E+01 3.86E+0l 1.79E+01 5.04E+04
X-40 1460.75 N 4.B2E+01 +- 6.67E+01 1.10E+02 G5.35E+01 1.12E+13
Am-241 59.54 N 5.46E-01 +- 3.65E+400 6.12E+00 2.98E+00 3.B80E+06
Eu-155 105.31 N-4.98BE-01 +- 5,10E+4+00 8.65E+00 4.21E+00 4.35E+04
Co-57 122.07 N-4.61E-01 +- 1.27E+00 2.1BE+00 1.06E+00 ©6.48E+03
Ce-144 133.53 N-2.6BE+00 +- 1.17E+01 1.598E+01 5.6BE+00 6.82E+03
Ce-139 165.85 ¥ 1.40E-01 +- 2.24E+00 3.75E+00b 1.84E+00 3.30E:03
Th-227 236.00 N 1.13E+01 +- 1.83E+01 2.98E+01R 1.46E+01 1.90E+05
Cr-51 320.07 N-8.76E+00 +- 1.87E+01 3.22E+01 1.56E+01 6.65E+02
Pb~214 351.99 N 3.44E+00 +- 5.2BE+00 B8.74E+00 4.24E+00 1.40E+07
I-131 364.48 N-1.28E+00 +- 2.53E+00 4.37E+00 2.12E+00 1.93E+402
Be-7 477.56 N B.13E+00 +- 1.85E+01 3.26E+01 1.57E+01 1.28E+03
Sb-124 602.71 N 1.12E+00 +- 2.67E+00 4.47E+Q0 2.16E+00 1.44E+03
Cyg-134 604.66 N-1.S6E+00 4+~ 2.77E4+00 4.86E+00 2.35E+00 1.81E+404
Bi-214 609.32 N 1.04E+01 +- 5.96E+4+00 2.39E:+00 4.52E4+00 1.40E+07
Ru-106 621.84 N 5.45E+00 +- 2.54E+01 4.30E+01 2.07E+01 B8.84E+03
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061697D0B.5PC Analyzed by

(keV)

(

Critical

Level

Halflife
(hrs)

Ag-110M
Cs-137
Nb-94
Bi-212
Nb-95
Co-58
Mn-54
Sc-46
Pa-234m
Eu-154
Fe-59
Zn-65
Co-56
Na-22
Co-60
Bu-152
Al-26

a2 R2a383882282%

[ 1 I B 1
LU % R o R ol o s B o L R o o8 B Y o6

Concentration
pCi/L )
.54E+00 +- 2.45E+00
.36E-02 +- 2.64E+00
L324E+00 +- 3.12E+0Q0
.43E+00 +- 4.11E+01
.38E+00 +- 2.54E+00
.88E-02 +~- 2.B1lE+00
.598+00 +- 2.70E+00
.14E-01 +- 2.56E+00
.10E+01 +- 5.05E+02
.30E+01 +- 1.67H+01
.15E+00 +- 5.75E+00
.78E~01 +- 6.22E+00
.6BE-01 +- 4.6B8E+00
.5E6E-01 +- 3.22E+00
L48E+00 +- 2.92E+00
L.E63E+00 +- 1.5BE+01
.B7E-01 +- 3.44E+00
LB4AR+02 +- 7

Ul @ W oo Uk W

.97E+00
.53E+00
.47E+00
.12E+01
.25E+00
.B3E+00
.B0E+00
.44E+00
.65E+02
.01E+01
.0BE+00
.08E+01
.23E+00
.55E+00
.43E+00
.69E+01
.93E+00

.29E+02 pCi/L

.90E+00
.17E+00
.64E+00
LA2E+01
.C3E+00
.32E+00
.29E+00
.11E+00
.1L2E+02
L44E4+0L
LA1E4+C0
.17E+00
.S50E+00
.63E+00
.56E+00
.27E+01
. 76E+00

6.00E+03
2.64E+05
1.78E+08
1.67E+04
1.54E+03
1.70E+C3
7.45E+03
2.01E+03
3.92E+13
7.45E+04
1.08E+03
5.85E+03
1.86E+03
2.2BE+04
4.62E+04
1.17E+05
6.31E+09

PK. ENERGY ADDRESS

NE

T

# (keV) CHANNEL
1 46.36 93.51
2 53.19 107.17
3 63.22 127.23
4 66.24 133.28
5 74.86 150.51
& 77.08 154.85
7 84 .48 169,75
9 95.23 159.24

10 13%.60 279.97

11 155.15% 319.14

14 185.64 372.02

15 198.18 3%7.10

16 224,51 450.54

18 288.34 577.36

19 294 .87 590.42

20 325.60 651.84

21 351.53 704.45

22 374.70 750.01

23 458.33 917.16

24 510.79 1022.01

25 558.18 1116.70

26 565.53 1139.490

28 595.79 1191.88

Page (€05

197
35
65

168
23
33

-20
5¢%

-52

25
-54
122

1058

181
83
53
45

109
87
30
26
78
35
73
23
31

150
66
48
33

P ORFMOODOO0OOC OO OCORFRPEOOR ORO
0
N

Deleted
Unknown
Deleted
Unknown
Deleted
Deleted
Deleted
Deleted
Unknown
Deleted
Deleted
Unknown
Deleted
Unknown
Deleted
Unknown
Deleted
Deleted
Deleted
Deleted
Unknown
Deleted
Unknown
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061697D08.

SPC Analyzed by

PX. ENERGY ADDRESS
# (keV) CHANNEL

NET UN-

29 60B.77 1217.890
30 B02.67 1605.22
31 B67.87 1735.45

c:\SEEKER\BIN\061697d08.res Analysis Results Saved.
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061700D08.SPC Analyzed by
HEERERA AT F A AR AL A AT AR A RN AL A AR LA R LT R A LN AR RE R TR AR R T I A hkhkhk bk hhbhokdhdhdithdhdk
SEEKER GAMMA ANALYSTIS RESULTS PS Version 1.B8.4
Paragon Analytics, Div. of DataChem Lab

GammaScan
PR AR SR AT L EEEEEEELEEEELLLEES S ESEEE LR EE R R R R EEEE TR E R SRR IR R R R R R R R U R

Geoc 1 / Water

Sample ID: GS060606-3LCS GS060606-3

Sampling Start: 06/19/2006 10:00:00 , Counting Start: 06/19/2006 10:42:38
Sampling Stop: 06/19/2006 10:00:00 | Decay Time. . . . . . . 7.11E-001 Hrs
Buildup Time. . . . . . 0.00E+000 Hrs | Live Time . . . . . . . . 1800 Sec
Sample Size . . . . . . . 1.00E+000 L | Real Time . . . . . . . . 1895 Sec
Collection Efficiency . . . . 1.0000 | Spc. File . . . . . . . .061L700D0B.SPC

Detector #: B (Detector 8)
Energy (keV)= -0.46 + 0.500*Ch + 0.00E+00*Ch"2 + 0.00E+00*Ch™3 06/19/2006
FWEM (keV) = 0.68 + 0.014*En + 5.09E-04*En"2 + 0.00E+00*En®3 12/14/2005
Where En = Sqgrt(Energy in keV)

[

PK. ENERGY ADDRESS NET /MDA UN- C.L. BEKG FWHM
# {(kev) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) FLAG
1 43 .40 87.62 465 283 230 9053 1.11 a Wide Pk
2 49,42 95.65 85490 651 511 27539 2.42 b
3 51.33 103.46 1937 443 357 18845 1.45 ¢
4 52.69 106.18 1522 460 373 20587 1.42 d
5 59.47 119.73 86107 638 206 8550 0.B1 a
5] 88.02 176.77 26425 355 116 2728 0.84 a
7 112,15 224 .98 47 76 61 925 0.51 a NET< CL
8 121.97 244 .61 4368 171 89 1607 0.82 a HiResid
9 126.67 254,00 11 76 63 964 .45 b NET< CL
HiResid
10 136.48 273.60 520 111 83 1405 0.82 a
11 140.00 280.63 97 89 71 1124 0.58 b
12 142 .42 285.48 =0 71 58 B4a3i 0.46 ¢ NET< CL
13 158.84 318.28 35 71 57 806 0.49 a NET< CL
14 165.850 332.36% 328 105 81 1321 0.86 a
15 183.77 388.07 101 BS 71 1115 0.69 a
16 310.36 621.02 18 60 49 59% 0.54 a NET< CL
17 391.63 783.40 98 103 83 1170 1.11 a
18 661.94 1323.46 24847 324 61 696 L.35 a
19 1058.08 2114.57 65 83 67 831 1.65 a NET« CL
20 1173.33 2345.23 21140 297 49 448 1.72 a HiResid
21 1332.38 2663.02 18696 275 24 112 1.82 &a
22 1835.54 366B8.34 33 19 13 30 1.79 &a
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061700D08.SPC Analyzed by
ARk A A AR AR TR AR AR R A AT AR R AR AN R A A A A AR AR A A IR AT A A A A AN AR AR R dh R bk ko hdkhkhhh R rohh k%

SEEKER BACKGROUNTD SUBTRACT RESULTS vVers. 2.2.1

Paragon Analytics, Div. of DataChem Lab

GammasScan
AR R AR R AT A A A AT AR R AR A A AR A AT R AT RRR AR A AR A A AR ARAAFRR AN A AR AR AT AR AR AR AR R A AN AT ARk d %

Background File:. . . . . . DET080616.BKG (060616-8 WEEKLY BKGD)

Bkg.File Detector f#: 8

ENERGY OLD NET OLD UN- OLD NEW NET NEW UN- NEW
PEH (kev) COUNTS CERTAINTY CR.LEVEL COUNTS CERTAINTY CR.LEVEL FLAG
4 52.695 1522 460 373 1520 460 373
6 88.02 26425 355 lle 26421 355 lle
11 140.0C0 97 89 71 92 82 71
13 158.84 35 71 57 34 71 57 NET<CL
14 165.90 328 105 81 327 105 8l

Page 002 000051



061700D08.SPC Analyzed by
FEF E LT E E L E R R R TR LR RS R RS R L LTS R R R T E R RS R TR LR LSRR LR
SEEKER FINAZL ACTIVITY REPORT Version 2.2.1
Paragon Analytics, Div. of DataChem Lab

Gammascarn
AR R R A R AR AR A A A A AR A AT A A AT AR AR R A A AR R A R R A A AR AR A AR A AR AR A AL AN A A LA LR AR AN A A AT A A A AN LA F

Geo 1 / Water

Sample ID: GS060606-3LCS GS060606-3

Sampling Start: 06/19/20086 10:00:00 ] Counting Start: 06/19/2006 10:42:38
Sampling Stop: 06/19/2006 10:00:00 | Decay Time. . . . . . . 7.11e-001 Hrs
Buildup Time. . . . . . 0.00e+000 Hrs | Live Time . . . . . . . . 1800 Sec
Sample Size . . . . . . . 1.00e+000 L | Real Time . . . . . . . . 1895 Sec
Collecticn Efficiency . . . . 1.0000 | Spectrum File . . . . . .061700D08.SPC
Cr. Level Confidence Interval: 95 % | Det. Limit Confidence Interval: 95 %

Detector #: 8 (Detector B8)
Efficiency File: (DO08) (8h0l).EFF {Geo 1 Eff Cal)
Eff.=l/[5.02E—Ol*EnA—1.26E+OD + 1.18E+02*En"8.87E-01] 12/14/2005

I
ENERGY E Concentration Critical Halflife
Nuclide (kevV) T (pCi/L ) MDA Level (hrs)
Am-241 59.54 9.91E+04 +- 7.34E+02 4.77E+02 2.37E+02 3.78E+06
Cd-109 88.02 2.71E+05 +- 3.63E+03 2.41E+403 1.19E+03 1.l1l1lE+04
Co-57 122.07 1.96E+03 +- 7.68BE+01l 8.148+01 4.01lE+01 6.50E+03
Ce-139 165.85 1.78E+02 +- 5.70E+01 B.95E+01 4.40E+01 3.30E+03
Sn-113 391.68 1.22E+02 +- 1.27E+02 2.,09E+4+02 1.03E+02 2.76E+03
Cs-137 66l.62 3.65E+04 +- 4.76E+02 1.B4E+02 9.02E+01 2.64E+05
Co-60 Average:x 4.35E+04 +- 4.42E4+02 e e . .. . . 4.62E4+04
1173.21 4 .37B+04 +- 6.14E+02 2.05E+02 1.02E+02 4.62E+04
1332.48 4,33E+04 +- 6.36E+02 1,18BE+C02 5.57E+01 4.62E+04
Y-88 1836.01 1.02E+02 +- 5.89E+01 8.58E+01 3.87E+01 2.56E+03
Hg-203 279.18 MDA 1.30E+02 6.42E+01 1.12E+03
Y-88 g§98.02 MDA 2.55E+02 1.25E+02 2.56E+03
MEASURED TOTAL: 4.52E+05 +- 5.61E+03 pCi/L
UNENOWN, SUM or ESCAPE PEAKS
PX. ENERGY ADDRESS NET UN- C.L. BKG FWHM
# (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS {keaV) FLAG
1 43.40 87.62 465 283 230 9G53 1.11 Unknown
2 49 .42 98.65 9540 651 511 27539 2.42 Unknown
3 51.33 103.46 1987 443 357 18845 1.45 Unknown
4 52.65 106.18 1520 460 373 20587 1.42 Unknown

000052



061700D08B .

SPC Analyzed by

15
16
1S

c:\SEEKER\BIN\ 061700408 .res Analysis Results Saved.

ENERGY ADDRESS
(keV)

128.
136.
140.
142.
158.
193.
310
1058.

77

.36

08

CHANNEL

285.48
318.28
388.07
621.02
2114.97

Page 004

NET UN -~

COUNTS CERTAINTY

520
92
0
34
101
18
65

C.L.
COUNTS

63
83
71
59
57
71
49
67

HFCCOOoOOoOoOoo o

Deleted
Deleted
Unknown
Unknown
Deleted
Deleted
Unknown
Deleted
Deleted
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Date: fp{ (D# ol

Gamma Spectrometer Run Log

Paragon Analytics

Reviewed By/Date: [ 4 4/06/06

when the sample is removed fom the detector.

2 Calibration geometry.

3 Count duration.

313855

Sample ID Verl | Det. No. | Geo? C"f‘;’iﬁ”g - | Start Time | Analyst File ID/Comments Saved?
pposter-S |l 2 it |l jso | ppss liaw | plorseoboash e
oloSTES - | L1 y 1[So | | L Ll 25 boeSi | Lo

y 2wl 8 Vol U || |owssmes|pw
pLospg3-3  faw | Y )| 0 097 | Y | pipgas) peySi | s
-4 W/ T 0) jso | L | b |ppsesmstd wo
GSobosgmBl LA L % 1L 1290 | jpea [0 OaIb3HeeTC | LA
| L s iw | U L] 3o [Jeads |t |0l 222D 0 L
pleoboor-2 /] Y | 20 |7l lw lpwi233Dodstl (a0
op el d |30 1459 | g lesstiseritE | LA
-3 WA 2 it | g6 6100) 10C | LA
~ W } f f 06104 Db e | LA
< 1y o |+ ) & 0bIs3 0ot | LA
SRR " WA | Y )22 boa s (4o
-7 Al Y Dle! 235Dy S| j 0
V3 a6 L Dlo 1 SaDoLF < o
(loboSay~ated | M| f g v Dl SBSDRTSPC L)
(50Wbloo%mB LA | D 1 |36 [133Y | e plpiZebey sec | a0
O 1V S O N B L bl i2sdoystd (o
pocashl | LA b [ 1 [ Co loamaanor P | Lg
(506060l - 2% LA | 7 Lol ¥ggeddsre [ U
Csvhosam-tmn | LA L & I | 3p [ Mae | W opiges st (LA
QRO ) ME ~ 3 LA M \ 1 l | g3 psc | LA
b <apy WAl g IV b " lociyssmoesic | La
CSOtpob =gt A & |1 | 3o v | PR pg15tna0p 1t | LA
b Aralyst will verfy the pasition, detector, and geameny | KEY * gample was counted on a puck

) sample was counted with air flow arrow pointing up
i sample was counted with air flow arrow pointing down

Form 754r11b.doc (6/13/200

9055



|
/40

Gamma Spectrometer Run Log

Paragon Analytics

Lo,

Date: (3,/‘6206 Reviewed By/Date: /40
Sample ID Ver! | Dew No. | Geo? C”{‘iﬁ”g Start Time | Analyst |  File [D/Comments Saved?
005256 ) D ANy, rf??ua LA logesfdsie | LA ’
0L0 T4 - 3 ) o U5 L1 10613600t | LA L
N LA | 4 | TR AR f
5 Tk % VoL T 0863 te s 1A 3
Gowsas-ttes AL 6 LI [ 30 1536 | YA 0si3ibossc | LA I,
RIS (510) (A x| N6l So 15y | WA | oprzapessid wo ||
Cowbor=2m3 [ LAY [0 | 3p 1i55q | A logu3qoodle (LA |
060 151=1D) Wle 1B 1 L 114 Dai53700050| LA
CSO%ouo5--wLed | L | € o %o (e | WA 6153006 | LA N
0605 13 1~4 LA 7 3| 30 | b 1593007, 1< | LA |
0wlo00p 2T A | 2 b | 30 W3S | w 1065360050 Lﬂ~R
Qo513 - LAY T3 150 [Igy9 | LA loshulnoAPC | LA
-4 LAl 6 BN, o663 bog e | L4
-9 T 30 ' o634
-y w3 I Tz Y 1 logsdsiorsic |4 ;
L0605 179 ~ | LA Dy T Yoo 17 LA 086 oL e LA L L
obosot-ssp W |7 ] IR L TV I
(06053 ~2 013 LA | % | ] Lol samesste 14 |
0467 107 - | o qo 7957 | logsm Al | LA
L o« i 1L Lh lae:&%s\ﬂoé,ﬂLTLﬂ
T I
L P/‘”J L‘j;fw/'r‘ ]
{ @%‘f—‘i—‘r’* j LA mm\*
1 analyst will verify the position, detector, and geomery | KEY *  sample was counted on a puck
when the sample is removed from the detectar, T sample was counted with air Row arrow pointing tp
2 Calibratien geometry. b sample was counted with air flow arrow pointing down
3 Count duration.
L .
000056
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Form 734r11b.doc (6/13/2005)



Date: L0k

Paragon Analytics

Gamma Spectrometer Run Log

Reviewed By/Date: {4 §/10/04

Sample ID Ver! | Det.MNo. | Geo? C“}Eﬂ“{ Start Time | Analyst File ID/Comments Saved?
D353 =59 3 L oo |34 | LA losi3)00a. 9 | LA
060503, ~1 1) W | H J HC%7Q4W1733 OGRgY004 S | LA
bR~ 2 ) Sl | oo | O61TaDOLPC LA
(Soposoe =312 | B | 0 1 Yoo } oialtegsPe 4
U0~ 5 4l 11 e |V r ogipones T T Ly

[ ] —
L, -
|

/

.

-

La &yo —

1 Analyst will verify the posiiion, detector, and geometry EEY: * sample was counted on a puck
when the sample is removed from the dstector.

< Calibration geomery.

3 (Count duration.

313566 8

T sample was counted with air flow arrew pointing up
I sample wes counted with air flow arrow pointing down,

L _ ]

Form 754rlib.dac (6/13/20035)
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Paragon Analytics

Gamma Spectrometer Run Log

Sample ID Ver! | Det No. | Geo2 C“{g;nl.:_:m' Start Time | Analyst File ID/Comuments Saved?

b
]
. Date: (#]] 5&’7 Reviewed By/Date:
[
|

Lotposy - jots LW | 8 | b | Po | fld | (i | Ol Est: i1y
DesaA -2 A (o [ joe | jlol5 | i |06WHp0gh ffc | LA
; Lo~ Wb |7 b L [ ol il | LA
oLl el 2B |2 | B | 3o |40 | (e 061997 buask] (1
Laotets-sime W B | po0 L1T7)0 | L 06670005 | L4
381 I ] | 1
B o omE l» -l— & l J’ . J/ -J/
Pepsasn-22 | WA | 2 [ {p (500 | IW¥ [Ad 0500830 | U
L 47 WA H W00 gesy (W [0b35xetfC | BA
-
N
Lo 7
B,
. Lz
T
Y~
, o
1 —
~
i:l,} )/
i <
1 analyst will verify the pesition, detector, and geometry KEY: # sample was counted on a puck
< when the sample is removed from the detector. T sample was counied with air flow arrow pointing up

Calibration geomatry L sample was counted wath air flow arrow pointing dowm
=1 ~ .

(W] -3

Count duration.

313878 - WOOS&

Form 754r1lb.doc (6/13/2005)
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Paragon Analytics

(Gamma Spectrometer Run Log 'L

Date: 0b/14 /06

Reviewed By/Date:_L/dr L7110 'l

Sample ID Verl | Det.No. | Geo? CD(EL% Start Time | Analyst File ID/Comments Saved? j
NLYT00Y - 7 (o) |/ v 6 30 005 LA Ul TETROZSR | |
(lotsi0-110e8 Jjawd | ¥ |13 | 30 Ol ibgenegad 1y
Obobo3Y — ! AV | X T4 / o | 503002 S [

! AJ| G L 28 - EL L o ned 2 D0 SO A i
S0 Lotg-5 S I CW B 1 | Bo iR | fw | Olof TEOMESC ] 4 ‘-
00t 300p-4 T LA | H 1B 30 [ 1135 (e (06155 Dofie LA |
040003 -3, W] b [ 71 HFh O61L Y ol 3h¢ | L# |

e AT B { 0LWAL I | 1 [
L -slwl e [4 6g L[] lvemalorsh A |
Gpoobcterr S L | 2 77 30 | 1155 | 1w Dot FP0DSC e ||
o-mB W D 7t 0 |]a52 OelaSoaadtc | L4 |, ,
S 7 - vy
Rl v A . =il ;. ——
| Repion-1 el L | % 8A |90 [Bop | La looo3nepsfc (g |
Qotpsy=>0 | HA ¢ 1% 1o Tam | | |0k | L
—'IL/‘*'?,‘R———__‘V:L d v g — — 5/(7‘/{
RE0b0ins <1 %ec 8] FA | % [ na | 50 T4 [ LA T06%adtesa | b |,
Wssgob =T T — ' 70
Ofot 7% -3 LA 6 |13 3o |y | LA [ON6A600, fhe | LA :
O4oY >3- U W7 13 | v | 10619130050 | LA '
ooy -1 WAL v TR o Mov | Jotvepmste | LA |
REoboboo- 1 hee 1l KL % A teso Tl L v Tostospes 1ty | HA é
D4ps 39, - ) M6 1S | o | LA oblignon e | LA ,
Obopo2) ~S A I S % 5 V003 e | LA |
1 Azga]ys}iwill verify the position, detector, and geometry | EEY * sample was counted on a puck [
when the sample is removed from the detector. T sample was counted with air flow arrow pointing up
2 Calibraticn geametry. J sample was counted with air flow arrow pointing down_
3 Count duration.

313878 0006059

Form 754r1lb.doe (6/15/2005)




Technical Comments Regarding Analysis using the FANP Gamma Spectroscopic
Library

Analysis using the FANP (Fission, Activation, and Natural Products) library is limited to
the list of pamma emitting radionuclides specified by Parapon Analytics. Paragon Analytics
specifies all values assigned to the nuclides in this library. In cases where multiple gamma
emissions are used to quantify activity, the most abundant emission is used for quantification in
the absence of any supporting gamma emissions. It should be noted that the cirrent software
program used for gamma spectroscopic analysis is limited to a +/- 2.0 keV photo-peak resolution
tolerance. Thus, any gamma emissions occurring within the same +/- 2.0 ke'V range will suffer
interference, consequently preventing accurate quantification. Nuclide specific information
regarding analysis using the FANP library is as follows:

Nuclide: “Ac Energy: various Photon Abundance: various

All activity values for “*Ac are calculated using the half-life, t,=5.75 years, of the long-lived
Z'Ra parent. Ttis assumed that secular equilibrium is achieved between the “*Ra parent and

the Z®Ac progeny.

Nuclide: P81, 212Pb, 2*T1 Energy: various " Photon Abundance: various

Al activity values for Hrgy 22ph, and 271 are caleulated using the half-life, t),=1.91 years, of
the long-lived **Th parent. It is assumed that secular equilibrium is achieved between the
28T parent and the *Bi, 2P, 2**T1 progeny.

Nuclide: 2Bi, ***Pb Energy: various Photon Abundance: various

All activity values for “*Bi and ***Pb are calculated using the half-life, t;,=1600 years, of the
| long-lived **Ra parent. Tt is assumed that secular equilibrium is achieved between the “*Ra
% pareot and the 2931 and *™Pb progeny.

\ ' :

Nuclide: **Co ' Energy: 1175.13%keV  Photon Abundance: 0.0228

This emission for this nuclide suffers from possible resolution interference due to the 80Co
gamma emission occurrng at 1173.23 keV (0.9997, abundance). Therefore, this emission
will be used as an identifier only and not in the activity calculations for this nuclide.

Nuclides: Co Energy: 122.07 Photon Abundance: 0.8560

The most abundant gamma emission specified for quantification of this nuelide suffers from possible
resolution interference due to the “*Eu gamma emission occurring at 121.78 keV (0.2050,

abundance). Therefore, a possibility of a high bias to the *’Co results may occur in the presence
of elevated "“Eu activity.

. PARAGON ANALYTIES 006060



Nuclide: **Cs Energy: 604.66 Photon Abundance: 0.5762

The most abundant gamma emission specified for quantification of this nuclide suffers from possible
resolution interference due to the '*'8b gamma emission ocourring at 602.71 keV (0.9826,
abundance). Therefors, a possibility of a high bias to the **Cs results may oceur in the presence
of elevated **Sb activity. ‘

* Other gamma emissions used for quantification of this nuclide suffer from possible resolution
interference due to multipie gamma emissions of “®Ac. Therefore, a possible high bias to the
B4Cs activity results may occur in the presence of elevated “®Ac activity,

Nuclide: *'Cs - Energy: 661.62 keV  Photon Abundance: 0.8512

Cesium-137 does not emit any gamma photons usefol for quantification. However, it can be
assurned to be in secniar equilibrium with the short-lived *"™Ba danghter product. Therefore,
the activity for '*'Cs is determined from the 661.62 keV gamma emission of the *"™Ba
daughter product. The calculated gamma photon abundance used in the library is the product
e —— . 0f the-0.8998 abundance of-the.661. ﬁllceMﬂ‘BaphotonandﬂaaO 946 branchingratio
between “’Ba and ""Ba.

Nuclide: *"Bu Energy: 105.31 Photon Abundance: 0.2120

The only gamma emission useful for quanh_ﬁcahon of this nuclide suffers from possibie resolution
interference due to the *U gamma emission occurring at 105 keV (0.0210, abundance).
B Therefore, a possibility of a high bias to the "Eu results may occur in the presence of clevated
{ ’) 2y activity.

Nuclide; 'K Energy: 1460.75 Photon Abundance: 0.1100

The only gamma emission useful for quantification of this nuclide suffers from possible resolution
interference due to the “*Ac gamma emission occurring at 1459 .2 keV (0.0104, abundance).
Therefore a possibility of a high bias to the **K results may occur in the presence of elevated

8 A activity.

Nuclide: *Mn Energy: 834.81 Photon Abundance: 0.9997

The only gamma emission useful for quantification of this nuclide suffers from possible resolution
interference due to the “®Ac gamma ermssmn occurring at 835.6 keV (0.0182, abundance).

Therefore, a possibility of a high bias to the *Mn results may occur in the presence of elevated
2 Ac activity.

N,
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Nuclide: “Nb Energy: 765.82 Photon Abundance: 0.9999

All activity values for PNb are calculated using the half-life, t;,=64.02 days, of the 7y parent. It
is assumed that a transient equilibrium is achieved between the **Zr parent and the **Nb

progeny.

The only gamma emission useful for quantification of this nuclide suffers from possible resolution
interference due to the *"™Pa gamma emission occurring at 766.6 keV (0.0020, abundance).
Therefore, a possibility of a high bias to the *Nb results may occur in the presence of elevated
Bimpy activity.

Nuclide: **™Pa Energy: 100103 Photon Abundance: 0.0059

All acﬁvity values for **"Pa are calculated using the half-life, t;,=4.468E+09 yrs, of the long-
lived 2*U parent. It is assumed that secular equilibrium is achieved between the Z*U parent
and the **™Pa progeny.

Nuclide: Ru Energy: various Photon Abundance: various

Ru-106 does not emit any gamma photons. Therefore, all activity values for '®Ru are calculated
using the gamma emissions of the short-lived '*Rh daughter, The half-life, t,,=368.2 days,
of the '"Ru parent is used in the activity calculations. It is assumed that a secular equilibrium
is achieved between the '"®Ru parent and the 'R progeny.

Nuclide: "*8b Energy: 602.71 Photon Abundance: 0.9826

The most abundant gamma emission specified for quantification of this nuclide suffers from possible
resolution interference due to the **Cs gamma emission occurring at 604.66 ke'V (0.9762,
abundance). Therefore, a possibility of a high bias to the ™*Sb results may occur in the presence
of elevated *'Cs activity.

Nuclide: '*Sb Energy: 600.77 Photon Abundance: 0.1786

The pamma emission specified for quantification of this nuclide that occurs at 600.77 keV suffers
from possible resolution interference due to the 2*Sb gamma emission occurring at 602.71 keV
{0.9826, abundance). Therefore, this photo-peak will be used as an identifier only and not in the
activity caleulations for this nuclids. ‘

Nuclide: **'Th Energy: 236.00 Photon Abundance: 0.1230
All activity values for **'Th are calculated using the half-life, t,z=21.7 yrs, of the long-lived **'Ac

Jpzarent. Tt is assumed that secular equilibrium is achieved between the “*' Ac parent and the
"Th progeny.

600062



Nugclide: ®'Th Energy: 92.50 Photon Abundance: 0.0553

The 92.50 keV photo-peak used in this library for Th-234 gquantification is actually two separate
photo-peaks, oceurzing at 92.4 keV and 92.8 keV. The current software used for gaminia
spectroscopic analysis cannot resalve two photo-peaks that occur within the 2-keV resolution
tolerance. Therefore, these two photopeaks are observed as a single photo-peale. Therefore,
the average of the two photo-peak energies is used in this library. Also, the sum of the two
photo-peak abundances, 0.0553, is used in the activity calculations for this observed “single’
photo-peak.

All activity values for ®*Th are calculated using the half-life, t,,=4.468E+09 yrs, of the long-
lived 2*U parent. It is assumed that secular equilibrium is achieved between the ***U parent
and the **Th progeny.

Nuclide: 2°U Energy: 185.70 Photon Abundance: 0.5720

Quantifying U activity using the 185.70 keV photo-peak is vulnerable to a significant high bias
due to interference from gamma emissions from **Ra oecurring at 186.21 keV (0.0328,
abundance), Therefore, this emission will be nsed as an identifier only and not in the activity
calculatidng for this nuclide.

T 7505
Gamma Spectroscopist Date
Radiochemistry Instrumeniation Laboratory

Radiochemistry Manager Date
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Library File: FANP.1lib
FANE (Fiss.

Energy Isotope

File I.D.:
Pk.
# {kev)
24 338.40
61  911.07
63  968.90
41  657.75
43 6€77.71
46  706.67
43  763.93
59  BB4.67
62  937.48
84 1384.27
87 1505.00
90 1B08.65
1 59.54
30  477.56
48 727.17
38 609.32
73 1120.28
11 165.85
7  133.53
44 £96.49
56 846.81
67 1037.83
76 1175.13
77 1238.28
Bl 1360.22
89 1771.49
6 122.07
B 136.43
54  810.75
75 1173.23
BO 1332.51
23 320.07
31  563.26
32 569.29
37  604.66
52  795.76
53  801.84
74 1167.86
B2 1365.13
42 661.62
25  344.30
51  778.50
65 1085.80
71 1112.07
85 1408.08
18  24B.0¢
34  591.70
58  B873.20
64  996.30
65 1004.80
4  105.31

Name

Ac-228
Ag-110M
Ag-110M
A2g-110M
Ag-110M
Ag-110M
Ag-110M
Ag-110M
Ag-110M
Al-26
Am-241
Be-7
Bi-212
Bi-214
Bi-214
Ce-139
Ce-144
Ce-144
Co-56
Co-56
Co-~56
Co-56
Co-586
Co-56
Co-57
Co-57
Co-~58
Co~60
Co-60
Cr-51
Cs-134
Cs-~134
Cs-134
Cs~134
Cs-~134
Cs-134
Cg-124
Cs~137
Eu-152
Eu-152
Bu-~152
Eu-152
Eu-~-152
BEu-154
En-154
Eu-154
Eu-154
Eu-154
Bu~-155
Page 001

Act. and Nat.

QUANT

Products)

Gamma
Fraction

00 0000000000000 0O00Ad0O0O0D0DO0RO0O0000000CO0C00000C0000O00QOO0
..........................I._l......

ul

]

o

B OO OO PP E MMM OOINND Il <TRNNERPHRRRODRINBDRRBMNDDODMDNGOGOG

Halflife

.7500E+00
.7500E+00
.7500E+00
L4A980E+02
.4990E+02
.4950E+02

4590E+02

L4890E+02
.4950E+02
.4990E+02
.4990E+02
.2000E+05
.331L0E+02
.3440E+01
.9100E+00
.6000E+03
.6000E+0D3
.3766E+02
.B414E+02
.B414E+02
.7300E+01
. 7300E+01
.'7300E+01
.7300E+01
.7300E+01
.7300E+01
.7000E+02
.7000E+02
.07808+01
.2721E+00
L27218+00
.7700BE+01
.0623E+00
L0623E+00
.0623E+00
.0623E+00
.0623E+00
.0623E+00
.0823E+D0D
.0104E+01
.3330E+01
.3330E+01
.3330E+01
.2330E+01
.3330E+01
.5019E+00
.5019E+00
.5019E+00
.5019E+00
.5019E+00
.9E00E+00

dys

dys
dys
dys
dys
dys
dys
dys
dys
VIe
yrs
dys
yrs
yrae
VIB
vre
yrse
vIrs
¥Irs
yre
yrs
YIS
yrs
Ve
yrs
yrs
yIrs
¥yrs
yrs
vrs
yrs
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Isotope
Name

Pa-234m
Pbh-212
Pbh-212
Pb-212
Ph-214
Ph-214
Ru-106
Ru-106
S5bh-124
Sh-124
Sb-124
Eb-124
Sbh-124
5b-125
8bh-125
5b-125
Sb-125
Sc-46
Th-227
Th-234
Th-234
T1-208
T1-208
T1-208
U-235
U-235
U-235
U-235
Zn-65

Page 002

Gamma
Fraction

OO0 O CcC OO0 000000000OC00O0CCOo00CO0OoODOO000C000C0OO00Q

Halflife

My ]~ RPRRABRBREN OO DL PP AN RN WE 0o e

»5100E+01
-5100E+01
-5100E+01
.0405E+00
.0405E+00
.2800E+05
.1220E+02
.6000E+00
.0300E+04
.4020E+01
.4680E+059
.9100E+00
.2100E+00
.9100E+00
.6000E+03
.6000E+03
.6B20E+02
.6820E+02
.0200E+01
.0200E+01
.0200E+01

.

CZ200E+01

.0200E+01
.7702E+00
.7702E+00
L7T702E+00
L7T702E+00
.3B50E+01
.1700E+01
.4680E+09
.4680E+0%
.9100E+00
.9100E+00
. 9100E+00
.0375E+08
.0372E4+08
.0379E+08
.0379E+08
.43B0E+02

YES

dys

dys
dys
dys
yrs
yrs

yrs

yrs
dys
vrs
yIrs
yIrs
VIS
vrs
yrs
vyrs
yrs
vIs
yrs
dys
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Radiochemistry Data Package

Section 5

QUALITY ASSURANCE
SUMMARY REPORTS
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Paragon Analytics

QUALITY ASSURANCE SUMIMARY SHEE'T

PATW.O.#/BATCH wﬁé}l]—.%-ﬂz

TEST _ Gamma
METHOD Prey

SOP/REV (PREP) 73 % r &
SOP/REV (ANAL)

Briefly document any QA or other problems or deviations associated with the analysis of
sampies. Problems could result from: log-in, color, odor, dilution, consistency,
scheduling, equipment, or instrumentation, or may include documentation of minor
deviations necessary due to unique DQO’s or sample characteristics.
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Paragon Analytics

QUALITY ASSURANCE SUMMARY SHEET

PATW.O. #/BATCH LSo605727 -
METHOD  Trep,
SOP/REV (PREP) __ 539 -2
SOP/REV (ANAL)

Briefly document ary QA or other problems or deviations associated with the analysis of
samples. Problems could result from: log-in, color, odor, dilation, consistency,
scheduling, equipment, or instrumentation, or may include documentation of minor
deviations necessary due to unique DQO’s or sample characteristics.
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 6

LABORATORY
BENCH SHEETS
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SAMPLE CONDITION FORM (LIQUID) - -
ANALYST: Y ' . "
ANALYSIS DATE: S/ZZ/CI(; METHOD: Ppap
WORK SAMRLE SANMPLE CONDITION
ORDER 0 pH Color | Remalis v
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29 16 | Y
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SAMIPLE GONDITION FORM (LIQUID) - -

ANALYST! R S ﬁ>j>

ANALYSIS DATE: @/(o Ot . METHOD: Pﬁ:‘,\
WORK ‘.rmn;.;us SANPLE C:ONDITHION
ORDER D) pH Color | Rermarks 1
0605177 2 122 | e | Siaft Cedwerd, Decunted lond |
0605242 6 | hear | None
ptos2s | 5 Llewc | 1
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