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CASE NARRATIVE
for
MWH LABORATORIES
MWH PROJECT: 99-22170/169286
TRONOX HENDERSON SITE
SDG: 158276

April 27, 2006

L aboratory Identification:

General Engineering Laboratories, LLC
2040 Savage Road

Charleston, South Carolina 29407

(843) 556-8171

Summary

Samplereceipt The sample arrived at General Engineering Laboratories, LLC, Charleston, South Carolinaon March
16, 2006 for analysis. Shipping container temperature was checked, documented, and within specifications. The chain
of custody was not signed as relinquished by the sampler. The client was notified. Please refer to the enclosed e-mail.
All sample containers arrived without any visible signs of tampering or breakage. There are no additional comments
concerning sample receipt.

Sample | dentification The laboratory received the following sample:

Laboratory ID Client ID
158276001 2603090347 FB-1

Case Narrative

Sample analyses were conducted using methodology as outlined in General Engineering Laboratories (GEL)
Standard Operating Procedures. Any technical or administrative problems during analysis, data review, and reduction
are contained in the analytical case narratives in the enclosed data package.

Data Package

The enclosed data package contains the following sections: Case Narrative, Chain of Custody, Cooler Receipt
Checklist, Data Package Qudlifier Definitions and data from the following fractions: Radiochemistry.

This data package, to the best of my knowledge, isin compliance with technical and administrative requirements.
Eolitd . S
Edith Kent

Project Manager

Page 2 of 758



Chain of Custody and
Supporting
Documentation

Page 3 of 758



o |
_ ae 7 :Agq penieoe
897 alnp :upe o} pajsenbal si 1dieoay Jo Juswabpamounoy Uy \W\Wﬁwm_tc, .:.Q.\J_\\W 12a w.\L\ 2 T\Jm«q x.\ Q penl d
| ebed

SNISTAO 2 NVHL SS31HO 9 NVHL HILVY3HO S dW3L 4 NOIVOIILON 3AVH 1SN ;. ;. 2L 90/VH/ED #1#a jonuo edwes __ :Aq peysinbujjey
(IvLOL) WNINYHN y
(01dOLOSI) WNINVHN 5
(01dOLOSI) WNIHOHL .
Zleavan v
0Lz aval m
822 WNIQvH 5
.r/ e— ——
ésm 0€:SL 90/80/€0 922 WNIavH 184 LYEOBOE0IZ ansisno |
Jaurejuon XUIe|N  ewil % eeg pajsenbay sisAjeuy Ajuo sousisel 1o} g| ojdwes jusiD |
a|dwes m
aar
OLTZZ-66 90/62/¢€0 98C69T
#0d qns :ang Woday # 199loid HMI
811-99/ (evg) Xed EEVYX 1£18-9GG (€¥8)
o)
MO A¥IE WO 12008 0D ‘PRYWO00IY 0199 XOM Od qeAtd SHunody viv6e OS l.,_nzme_._.ﬂm_u
SARIOLVIOIVT HMI 0} S2010AU] peoy abeaes 080z
xTijew + 53593 peisenbai S60T-98¢ (929) XBq 9€TT1-98¢ (929) duoyg <
107 @7eq AXE 3 # UOTAIBOTITIASD 91016 VO “Bla0Iuoy a_:m "N 10 SHEQ [BA0Y (SL SII0YEI0qeT HAAIN [
s3eas pargrosds aua WO RGOFYMW B TNINL 0L, TIVING ¢ ..m
Jaodey yoea UT 9PTIAOIJ JojensiupUpy Sunoenuod-qng 3 An{ :s)10day] J711 'seuojeioqeT m:_._ﬂ@r__mcm et O
JUa) alp3  oiduys
SUOIIPUOD PUB SWU8 | JO 18I 10} 8pis esienal eag aimeub|s jeacsddy yum oD ¢ elep 212|dwon aney 1snw synsay
‘Hodas syl uo eoualajal poyle|y pue (pajoriixs Ji) paloelxe ajep TPazA[eUE Selep apn[ou] ‘poLia)y O} BUIpJOJOE Bjep [0JIU00 AllfenD (e jodey G601-98€ (929) Xe4 00| 1-98€ (929) Ud
629€-91016 VO ‘BINOIUOW
INQ puld  #dqor pue 0L122-66 #0dans 982691 JiequinN 108[0id HMW 8l 8ABY ISNW 89j0AU| 3 Lodey 001 BUNS 8AL SO [BAOY 05/
isiequinu 198fosd HMIW IuBIBYIP 19puUN papwiqGns sajdwes Jaylo Aue yim podey suiquiod JoN og SINAWIHINDIH ONILHOdIH. ‘ou|‘SeoUBWY H MW 10 UOISIAI]

0L122-66 19pI0 dseydind B wiog jejjuugns 90/v1/€0 <i=d SRpelesar] HAMIN



SAMPLE RECEIPT & REVIEW FORM

PM use only

Client:

M wWH

ha bs .

SDG/ARCOC/Work Order: | 7 25 (&

Date Received: ? 5/( lo / O (A

PM(A) Review (ensure non-conforming items are resolved prior to signing):

Received By:

O en, 67>

g

Sample Receipt Criteria

Yes

NA

Corﬁments!Qualiﬁers (Required for Non-Conforming Items)

Shipping containers received intact
and sealed?

Circle Applicable: seals broken damaged container leaking container ~other (describe)

Samples requiring cold
preservation within (4 +/- 2 C)?
Record preservation method.

L Y

Circle Coolant #  ice bags

qac.

dry ice none other describe)

e

Chain of custody documents
included with shipment?

Sample containers intact and
sealed?

Circle Applicable: seals broken damaged container leaking container other (describe)

Samples requiring chemical
preservation at proper pH?

Sample ID's, containers affected and observed pH:

VOA vials free of headspace
(defined as < 6mm bubble)?

Sample ID's and containers affected:

Are Encore containers present?
(If yes, immediately deliver to
VOA laboratory)

Fd

Samples received within holding
time?

Id's and tests affected:

Sample ID's on COC match ID's
on bottles?

Sample ID's and containers affected:

10

Date & time on COC match date
& time on bottles?

Sample ID's affected:

|+ rmea

Number of containers received

JBample ID's affected:

ﬁ%@ L f‘&.!‘”a"&.&-f 121 -0

Manager or ESH Manager.

11 5 MIL-6. S
match number indicated on COC? MIZI"S = 7 -286m0L 9l,a5 £ Wizl -sp=2
COC form is properly signed in
2] : ; ;
relinquished/received sections? :
et s gz ® 2o Led Py Tek ¥
14 Air 1'3.111 , Tracking #'s, & L% 1L 2005 20y |
Additional Comments o A2 3G S Qs
: 23 T; RSO RAD Receipt # Hpn :
S » & 3| 5| 3 |Mf > x2 area background is observed on samples identified as "non- -
: Suspected Hf-"_z?_"d Information z E" g0 | -5 |regulated/non-radioactive”, contact the Radiation Safety group for further
: PR &| & | o linvestigation. : e
A [Radiological Classification? \_’/J'/ _jMaximum Counts Observed*: S'Cj O PM o
B |PCB Regulated? : g . '
Shipped-as DOT" Hazardous /
|Material? If yes, contact Waste

PM (or PMA) review of Hazard classification: j

Initials

27 ; '
3 //é /(ié Date:
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Chains Received Today

Subject: Chains Received Today

From: Edie Kent <emk@gel.com>

Date: Thu, 16 Mar 2006 18:49:49 -0500

To: Linda.Geddes@mwhglobal.com

CC: benjamin Jenkins <ben01079@gel.com>

Linda:
Just for your information, there are no relinquished by signatures on any of the chains
received today.

Edie

Edith M. Kent

Project Manager

General Engineering Laboratories, LLC
2040 Savage Road

PO Box 30712

Charleston, SC 29407

Phone: 843-556-8171, ext. 4453

Fax: 843-766-1178

e-mail: emk@gel.com
web-site: www.gel.com
Page 6 of 758
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Radiochemistry Case Narrative
MWH Laboratories (MWHL)

Work Order 158276
Method/Analysis Information
Product: Alphaspec Th, Liquid
Analytical Method: DOE EML HASL-300, Th-01-RC Modified

Analytical Batch Number: 520798

Sample ID Client ID

158276001 2603090347 FB-1

1201071140 Method Blank (MB)

1201071141 159242003(2603240135 M-121) Sample Duplicate (DUP)
1201071142 159242003(2603240135 M-121) Matrix Spike (MS)
1201071143 Laboratory Control Sample (LCS)

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been
analyzed in accordance with GL-RAD-A-038 REV# 9.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
The following sample was used for QC: 159242003 (2603240135 M-121).

QC Information
All of the QC samples met the required acceptance limits.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Preparation Information
All preparation criteria have been met for these analyses.

Sample Re-prep/Re-analysis
None of the samples in this sample set required reprep or reanalysis.

Page 8 of 758



Miscellaneous Information:

NCR Documentation
Nonconformance reports are generated to document any procedural anomalies that may deviate from

referenced SOP or contractual documents. A nonconformance report (NCR) was not generated for this
SDG.

Manual Integration
No manual integrations were performed on data in this batch.

Qualifier information
Manual qualifiers were not required.

Method/Analysis Information

Product: Alphaspec U, Liquid
Analytical Method: DOE EML HASL-300, U-02-RC Modified
Analytical Batch Number: 520799

Sample ID Client ID

158276001 2603090347 FB-1

1201071144 Method Blank (MB)

1201071145 159242003(2603240135 M-121) Sample Duplicate (DUP)
1201071146 159242003(2603240135 M-121) Matrix Spike (MS)
1201071147 Laboratory Control Sample (LCS)

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been
analyzed in accordance with GL-RAD-A-011 REV# 14.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
The following sample was used for QC: 159242003 (2603240135 M-121).

QC Information
All of the QC samples met the required acceptance limits.
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Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Preparation Information
All preparation criteria have been met for these analyses.

Sample Re-prep/Re-analysis
Sample 1201071145 (2603240135 M-121) was recounted due to poor resolution.

Miscellaneous Information:

NCR Documentation
Nonconformance reports are generated to document any procedural anomalies that may deviate from

referenced SOP or contractual documents. A nonconformance report (NCR) was not generated for this
SDG.

Manual Integration
No manual integrations were performed on data in this batch.

Qualifier information

Manual qualifiers were not required.

Method/Analysis Information

Product: Gamma, (Pb-212)
Analytical Method: EPA 901.1
Analytical Batch Number: 519510

Sample ID Client ID

158276001 2603090347 FB-1

1201068236 Method Blank (MB)

1201068237 159247001(2603230069 M-120) Sample Duplicate (DUP)
1201068238 Laboratory Control Sample (LCS)

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been
analyzed in accordance with GL-RAD-A-013 REV# 10.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:
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Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
The following sample was used for QC: 159247001 (2603230069 M-120).

QC Information
All of the QC samples met the required acceptance limits.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Preparation Information
All preparation criteria have been met for these analyses.

Sample Re-prep/Re-analysis
None of the samples in this sample set required reprep or reanalysis.

Miscellaneous Information:

NCR Documentation

Nonconformance reports are generated to document any procedural anomalies that may deviate from
referenced SOP or contractual documents. A nonconformance report (NCR) was not generated for this
SDG.

Qualifier information

| Qualifier || Reason || Analyte || Sample |
| Ul ” Data rejected due to low abundance. ” Lead-212 ” 158276001 |
| | | | 1201068236 |

Method/Analysis Information

Product: GFPC, Pb210, Liquid

Analytical Method: DOE RP280 Modified

Analytical Batch Number: 520607
Sample ID Client ID
158276001 2603090347 FB-1
1201070733 Method Blank (MB)
1201070734 159242003(2603240135 M-121) Sample Duplicate (DUP)
1201070735 159242003(2603240135 M-121) Matrix Spike (MS)
1201070736 Laboratory Control Sample (LCS)

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been
analyzed in accordance with GL-RAD-A-018 REV#5.

Calibration Information:
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Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
The following sample was used for QC: 159242003 (2603240135 M-121).

QC Information
All of the QC samples met the required acceptance limits.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Preparation Information
All preparation criteria have been met for these analyses.

Sample Re-prep/Re-analysis
None of the samples in this sample set required reprep or reanalysis.

Chemical Recoveries
All chemical recoveries meet the required acceptance limits for this sample set.

Miscellaneous Information:

NCR Documentation
Nonconformance reports are generated to document any procedural anomalies that may deviate from

referenced SOP or contractual documents. A nonconformance report (NCR) was not generated for this
SDG.

Qualifier information
Manual qualifiers were not required.

Method/Analysis Information

Product: GFPC, Ra228, Liquid
Analytical Method: EPA 904.0 Modified
Analytical Batch Number: 515325

Sample ID Client ID

158276001 2603090347 FB-1

1201058924 Method Blank (MB)

1201058925 158272001(2603140436 TR-10A) Sample Duplicate (DUP)
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1201058926 158272001(2603140436 TR-10A) Matrix Spike (MS)
1201058927 Laboratory Control Sample (LCS)

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been
analyzed in accordance with GL-RAD-A-009 REV# 12.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
The following sample was used for QC: 158272001 (2603140436 TR-10A).

QC Information
All of the QC samples met the required acceptance limits.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Preparation Information
All preparation criteria have been met for these analyses.

Sample Re-prep/Re-analysis
The batch was re-eluted and recounted due to a low matrix spike recovery.

Chemical Recoveries
All chemical recoveries meet the required acceptance limits for this sample set.

Miscellaneous Information:

NCR Documentation

Nonconformance reports are generated to document any procedural anomalies that may deviate from
referenced SOP or contractual documents. A nonconformance report (NCR) was not generated for this
SDG.

Qualifier information

Manual qualifiers were not required.

Method/Analysis Information
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Product: Lucas Cell, Ra226, liquid
Analytical Method: EPA 903.1 Modified
Analytical Batch Number: 517605

Sample ID Client ID

158276001 2603090347 FB-1

1201063978 Method Blank (MB)

1201063981 Laboratory Control Sample (LCS)

1201063982 159242003(2603240135 M-121) Sample Duplicate (DUP)
1201063983 159242003(2603240135 M-121) Matrix Spike (MS)

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering

Laboratories, LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been
analyzed in accordance with GL-RAD-A-008 REV# 9.

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
The following sample was used for QC: 159242003 (2603240135 M-121).

QC Information
All of the QC samples met the required acceptance limits.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Preparation Information
All preparation criteria have been met for these analyses.

Sample Re-prep/Re-analysis
Sample 1201063978 (MB) was recounted due to a suspected blank false positive.

Miscellaneous Information:
NCR Documentation

Nonconformance reports are generated to document any procedural anomalies that may deviate from
referenced SOP or contractual documents. A nonconformance report (NCR) was not generated for this
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SDG.

Qualifier information
Manual qualifiers were not required.

Method/Analysis Information

Product: KPA, Total U, Liquid
Analytical Method: ASTM D 5174
Analytical Batch Number: 523680

Sample ID Client ID

158276001 2603090347 FB-1

1201077880 Method Blank (MB)

1201077881 159242003(2603240135 M-121) Sample Duplicate (DUP)
1201077882 159242003(2603240135 M-121) Matrix Spike (MS)
1201077883 Laboratory Control Sample (LCS)

1201077884 Laboratory Control Sample Duplicate (LCSD)

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been
analyzed in accordance with GL-RAD-A-023 REV# 11.

Calibration Information:
Calibration Information
All initial and continuing calibration requirements have been met. The calibration for Total Uranium is

performed prior to each analysis and is located in the raw data section.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
The following sample was used for QC: 159242003 (2603240135 M-121).

QC Information
All of the QC samples met the required acceptance limits.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Preparation Information
All preparation criteria have been met for these analyses.
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Sample Re-prep/Re-analysis
Initial results of samples 1201077881 (2603240135 M-121) and 158276001 (2603090347 FB-1) were
greater than RDL. Samples were reanalyzed and verified initial results. The initial results are reported.

Miscellaneous Information:

NCR Documentation

Nonconformance reports are generated to document any procedural anomalies that may deviate from
referenced SOP or contractual documents. A nonconformance report (NCR) was not generated for this
SDG.

Qualifier information
Manual qualifiers were not required.

Certification Statement
Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated
for CLP or CLP-like packaging will receive a third level validation upon completion of the data package.
The following data validator verified the information presented in this case narrative:

/
24,
W &MJ =
Reviewer/Date:
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SAMPLE DATA
SUMMARY




GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis Report
for

MWHLO002 MWH Laboratories
Client SDG: 158276 GEL Work Order: 158276

The Qualifiers in this report are defined as follows:
* Indicates that a quality control analyte recovery is outside of specified acceptance criteria.
< Result is less than amount reported.
> Result is greater than amount reported.
B  Target analyte was detected in the sample as well as the associated blank.
BD Results below the MDC or low tracer recovery.
Sample has been diluted and reanalyzed after initially exceeding inst. calibration range
Concentration of the target analyte exceeds the instrument calibration range.
Analytical holding time exceeded.
Indicates an estimated value.
The response between the confirmation and the primary columns is >40% Different.
Sample results are rejected.
Target analyte was analyzed for but not detected above the MDL, MDA, or LOD.
I Uncertain identification for gamma spectroscopy.
Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
QC Samples were not spiked with this compound.
Paint Filter qualifier: Particulates passed through the filter. No free liquids were observed.
The 2:1 depletion requirement was not met for this sample
Sample preparation or preservation holding time exceeded.

S N<XCCXUTUT<eITmO

ND The analyte concentration is not detected above the reporting limit.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis.

** Indicates the analyte is a surrogate compound.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC
standard operating procedures. Please direct any questions to your Project Manager, Edith Kent.

Reviewed by
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 — www.gel.com

Certificate of Analysis

Company : MWH Laboratories
Address: 750 Royal Oaks Drive, Suite 100
Monrovia, California 91016
Report Date:  April 26, 2006

Contact: Ms. Julie Lee
Project: Tronox Henderson
Client Sample ID: 2603090347 FB-1 Proiect: MWHL00106
Sample ID: 158276001 Client ID:  MWHL002
Matrix: Ground Water
Collect Date: 08-MAR-06 15:30
Receive Date: 16-MAR-06
Collector; Client
Parameter Quialifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method
Rad Alpha Spec Analysis
Alphaspec Th, Liquid
Thorium-228 U 0.124 +/-0.242 0.525 2.00 pCi/L BJB1 04/20/06 0749 520798 1
Thorium-230 U -0.0232 +/-0.027 0.223 2.00 pCi/L
Thorium-232 U -0.00772  +/-0.0155 0.170 2.00 pCi/L
Alphaspec U, Liquid
Uranium-233/234 2.86 +/-0.625 0.244 1.00 pCi/L BJB1 04/20/06 1729 520799 2
Uranium-235/236 u 0.0331  +/-0.0877 0.230 1.00 pCi/L
Uranium-238 1.78 +/-0.493 0.219 1.00 pCi/L

Rad Gamma Spec Analysis

Gamma, (Pb—212)
Lead-212 uul 0.00 +/-2.59 4.67 10.0 pCi/L MJH1 04/25/06 1837 519510 3
Rad Gas Flow Proportional Counting

GFPC, Pb210, Liquid

Lead-210 U 0.307 +/-0.931 1.96 3.00 pCi/L BXF1 04/25/06 1102 520607 4
GFPC, Ra228, Liquid
Radium-228 ] 0.719 +/-0.490 0.925 2.00 pCi/L KSD1 04/10/06 1854 515325 5

Rad Radium-226

Lucas Cell, Ra226, liquid

Radium-226 u 0.487 +/-0.348 0.491 2.00 pCi/L SG  04/11/06 0800 517605 6
Rad Total Uranium

KPA, Total U, Liquid

Total Uranium 5.35 +/-0.120 0.430 1.00 ug/L DRS1 04/26/06 1034 523680 7

The following Analytical Methods were performed
Method Description Analyst Comments

DOE EML HASL-300, Th-01-RC Modified
DOE EML HASL-300, U-02-RC Modified
EPA 901.1

DOE RP280 Modified

EPA 904.0 Modified

EPA 903.1 Modified

ASTM D 5174

~N o OB~ W N

Surrogate/Tracer recovery Test Result Nominal  Recovery% Acceptable Limits
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 — www.gel.com

Certificate of Analysis

Company : MWH Laboratories
Address: 750 Royal Oaks Drive, Suite 100
Monrovia, California 91016
Report Date:  April 26, 2006

Contact: Ms. Julie Lee
Project: Tronox Henderson
Client Sample ID: 2603090347 FB-1 Proiect: MWHL00106
Sample ID: 158276001 Client ID:  MWHL002
Parameter Qualifier Result  Uncertainty DL RL Units DF AnalystDate Time Batch Method
Surrogate/Tracer recovery Test Result Nominal  Recovery% Acceptable Limits
Actinium-227 Alphaspec Th, Liquid 104
Actinium-227 Alphaspec Th, Liquid 104
Actinium-227 Alphaspec Th, Liquid 104
Uranium-232 Alphaspec U, Liquid 86 (25%-125%)
Uranium-232 Alphaspec U, Liquid 86 (25%-125%)
Uranium-232 Alphaspec U, Liquid 86 (25%-125%)
Lead-210 GFPC, Pb210, Liquid 69 (25%-125%)
Radium-228 GFPC, Ra228, Liquid 86 (15%-125%)
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QUALITY
CONTROL
DATA




GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

MWH Laboratories

QC Summary

Report Date: April 26, 2006

- . Page 1of 4
750 Royal Oaks Drive, Suite 100
Monrovia, California
Contact: Ms. Julie Lee
Workorder: 158276
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Rad Alpha Spec
Batch 520798
QC1201071141 159242003 DUP
Thorium-228 0.311 U 0.175 pCi/L 56* (0%-20%) BJB1 04/20/06 07:49
+/-0.217 +/-0.215
Thorium-230 U 0114 U 0.0239  pciL  131* (0%-20%)
+/-0.122 +/-0.0973
Thorium-232 u 0.0416 U 0.081 nCilL 64* (0%-20%)
+/-0.0977 +/-0.133
QC1201071143 LCS
Thorium-228 U 0.211 pCi/L (75%-125%)
+/-0.193
Thorium-230 53.9 46.9 pCi/L 87  (75%-125%)
+/-8.06
Thorium-232 0.316 pCi/L (75%-125%)
+/-0.212
QC1201071140  MB
Thorium-228 U 0.0376 pCi/L
+/-0.158
Thorium-230 U 0.0737 pCi/L
+/-0.116
Thorium-232 U -0.0233 pCi/L
+/-0.0271
QC1201071142 159242003 MS
Thorium-228 0.311 U 0.483 pCi/L (75%-125%)
+/-0.217 +/-0.665
Thorium-230 108 U 0.114 118 pCi/L 109  (75%-125%)
+/-0.122 +/-31.2
Thorium-232 U 0.0416 U 0121  pCilL (75%-125%)
+/-0.0977 +/-0.328
Batch 520799
QC1201071145 159242003 DUP
Uranium-233/234 9.54 104  pCilL 9 (0%-20%) BJB1 04/22/06 07:38
+/-1.27 +/-1.10
Uranium-235/236 0.311 0.362  pCilL 15 (0%-20%)
+/-0.261 +/-0.230
Uranium-238 4,98 5.85 pCi/L 16 (0%-20%)
+/-0.916 +/-0.821
QC1201071147 LCS
Uranium-233/234 155  pCilL (75%-125%) 04/21/06 07:38
+/-1.40
Uranium-235/236 0.801  pCilL (75%-125%)
+/-0.356
Uranium-238 13.1 14.1 pCi/L 108 (75%-125%)
+/-1.33
QC1201071144  MB

Page 22 of 758



GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 158276 Page 2 of 4
Parmname NOM Sample Qual QcC Units RPD% REC% Range Anlst Date Time
Rad Alpha Spec
Batch 520799
Uranium-233/234 U 0.0694 pCi/L
+/-0.130
Uranium-235/236 U 0.0565 pCi/L BJB1 04/21/06 07:38
+/-0.111
Uranium-238 U 0.0128 pCi/L
+/-0.0969
QC1201071146 159242003 MS
Uranium-233/234 9.54 334 pCi/L (75%-125%)
+/-1.27 +/-3.23
Uranium-235/236 0.311 1.18 pCi/L (75%-125%)
+/-0.261 +/-0.684
Uranium-238 26.3 4,98 32.3 pCi/L 104  (75%-125%)
+/-0.916 +/-3.18
Rad Gamma Spec
Batch 519510
QC1201068237 159247001 DUP
Lead-212 Uul 0.00 U 1.88 pCi/L 97 MJH1 04/26/06 05:28
+/-5.11 +/-4.45
QC1201068238 LCS
Americium-241 1220 1330 pCi/L 109  (75%-125%) 04/26/06 05:24
+/-171
Cesium-137 463 471 pCi/L 102 (75%-125%)
+/-34.7
Cobalt-60 659 646 pCi/L 98  (75%-125%)
+/-49.1
Lead-212 U 15.7 pCi/L
+/-16.8
QC1201068236 MB
Lead-212 Uul 0.00 pCi/L 04/25/06 18:43
+/-2.25
Rad Gas Flow
Batch 515325
QC1201058925 158272001 DUP
Radium-228 ] 0.592 U 0.891 pCi/L 0 (0%-20%) KSD1 04/10/06 18:53
+/-0.572 +/-0.702
QC1201058927 LCS
Radium-228 135 13.1 pCi/L 97  (75%-125%)
+/-1.32
QC1201058924 MB
Radium-228 U 0.156 pCi/L
+/-0.401
QC1201058926 158272001 MS
Radium-228 30.6 U 0.592 37.4 pCi/L 122 (75%-125%)
+/-0.572 +/-3.34
Batch 520607
QC1201070734 159242003 DUP
Lead-210 U 1.08 ] 0.877 pCi/L 0 (0%-20%) BXF1 04/25/06 14:15
+/-1.08 +/-1.12
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 158276 Page 3of 4
Parmname NOM Sample Qual QcC Units RPD% REC% Range Anlst Date Time
Rad Gas Flow
Batch 520607
QC1201070736 LCS
Lead-210 36.5 295 pCi/L 81  (75%-125%) BXF1 04/25/06 14:15
+/-4.70
QC1201070733 MB
Lead-210 U 0.253 pCi/L
+/-0.972
QC1201070735 159242003 MS
Lead-210 915 U 1.08 70.3 pCi/L 77 (75%-125%)
+/-1.08 +/-10.7
Rad Ra-226
Batch 517605
QC1201063982 159242003 DUP
Radium-226 V] 0.471 U 0.098 pCi/L 0 (0%-20%) SG 04/11/06 09:15
+/-0.349 +/-0.279
QC1201063981 LCS
Radium-226 25.1 27.0 pCi/L 108  (75%-125%)
+/-1.91
QC1201063978 MB
Radium-226 U 0.105 pCi/L 04/11/06 11:25
+/-0.315
QC1201063983 159242003 MS
Radium-226 25.1 U 0.471 235 pCi/L 94 (75%-125%) 04/11/06 09:15
+/-0.349 +/-1.84
Rad Total U
Batch 523680
QC1201077881 159242003 DUP
Total Uranium 13.7 13.7 ug/L 0 (0%-20%) DRS1 04/26/06 10:18
+/-0.299 +/-0.299
QC1201077883 LCS
Total Uranium 50.0 375 ug/L 75  (75%-125%) 04/26/06 10:26
+/-2.27
QC1201077884 LCSD
Total Uranium 5.00 5.24 ug/L 151 105 04/26/06 10:27
+/-0.116
QC1201077880 MB
Total Uranium u 0.164 ug/L 04/26/06 10:15
+/-0.035
QC1201077882 159242003 MS
Total Uranium 50.0 13.7 65.8 ug/L 104  (75%-125%) 04/26/06 10:22
+/-0.299 +/-3.97

Notes:
The Qualifiers in this report are defined as follows:

B Target analyte was detected in the sample as well as the associated blank.

BD Results below the MDC or low tracer recovery.

E Concentration of the target analyte exceeds the instrument calibration range.

H  Analytical holding time exceeded.
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2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 158276 Page 4 of 4

Parmname NOM Sample Qual QcC Units RPD% REC% Range Anlst Date Time

J Indicates an estimated value.

U Target analyte was analyzed for but not detected above the MDL, MDA, or LOD.

Ul Uncertain identification for gamma spectroscopy.

X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
d The 2:1 depletion requirement was not met for this sample

h Sample preparation or preservation holding time exceeded.

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more.

" The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/-

the RL is used to evaluate the DUP result.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Radiochemistry Batch Checklist, Rev 4

Batch# %ﬂqf) Product: ” )'ngz Date: U‘”a‘»! l o

Criteria: TYes N Comments

Sample Solids are less than 100 mg for GAB. @ /'Q

If activity less 10* MDA, error is 150% or less of
sample activity. If greater 10* MDA, error is 40%
or less. If below the MDA, error is okay.

Instrument source check is within limits.
Instument bkg check is within limits.

If duplicate activities are less 5* MDA, then rpd

is 100% or less. If greater 5* MDA, then rpd 20% or
less. If below the MDA, the rpd is 0%.

Or meets the client's required RER acceptance criteria.

N
e
Method RDL has been met. ‘/
Ve

Tracer yield is 15-125% . Carrier yield 25-125%.
Or meets the client's contract acceptance criteria.

Method blank is less than the RDL.
(If rad samples, < 5% of lowest activity)

Sample was run within hold time.
Special requirements page checked

Sample was correctly preserved if required.

\\\\

Smears Taken for Radioactive batches. 0\ o

Method Spike and LCS are within
75-125% or meets the client's contract acceptance criteria. v

No blank spaces on data forms.
All lineouts initialed and dated. v
No transcription errors are apparent.

QC data entered into QC database. J
Batch entered into Case Narrative.

Batch non-conformances completed

If applicable. DIQ

General Engineering Laboratories

2/22/2005
Primary Review Performed By

Secondary Review Performed By: W ‘/ Af /0(’
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

ALPHA SPECTROSCOPY REPORT

GENERAL ENGINEERING LABORATORIES, LLC.

BATCH NUMBER: 520798

SAMPLE DATE : 19-APR-2006 07:30:00

SAMPLE ID .
SAMPLE QTY: 0.200

50158276001 _THL

DETECTOR NUMBER  :30419 COUNT DATE:20-APR-2006 07:49:39
AVERAGE %EFFICIENCY :28.0377 ELAPSED LIVE TIME(SEC): 14399.99
% YIELD : 104.063 ANALYST :BJB1
MS : 0159-O MS PCIL : 53.92892 MS ISOTOPE : TH-230
MSD : 0159-O MSD PCI/L: 53.92892 MSD ISOTOPE: TH-230
LCS: 0159-O LCS PCILL: 53.92892 LCS ISOTOPE: TH-230

TRACER : 0387-B-102
BKG FILE: B029.CNF;693
BKG DATE: 17-APR-2006

TRACER DPM : 4.3537
EFF FILE : W029.CNF;211
CAL DATE: 4-APR-2006

TRACER ISOTOPE: AC227
LIB FILE : ENV_ALPHA_TH.N

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY  NET BKG  %ABUN ACTIVITY ERROR MDA
AREA°  AREA pCi/L 2-SIGMA pCi/lL
AC-227 5978.000 160.280  0.720 54.75400 9.81E+00 2.26E+00 4.25E-01
TH-228 5363.000  3.840 8.160 99.94000 1.24E-01 2.42E-01 5.25E-01
TH229 4900.000  -1.840 3.840 99.52000 -5.95E-02 1.11E-01 3.91E-01
TH-230 4625.000 -0.720° 0720 100.0000 -2.32E-02 2.70E-02 2.23E-01
TH-232 3972.000 -0.240~  0.240 100.0000 -7.72E-03 1.55E-02 1.70E-01
REVIEWED BY: DATE :
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A e dmis O3 ar 1657 | oon 20 GENERAL ENGINEERING LABORATORIES, LLC.
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 520798 SAMPLE ID : S0159242003_TH
SAMPLE DATE : 19-APR-2006 07:30:00 SAMPLE QTY: 0.200 L
DETECTOR NUMBER  :34425 COUNT DATE:20-APR-2006 07:49:44
AVERAGE %EFFICIENCY :32.6623 ELAPSED LIVE TIME(SEC): 14399.99
i % YIELD :107.855 ANALYST ‘BJB
MS : 0159-0 MSPCIL : 5392892 MS ISOTOPE : TH-230
MSD: 0159-O MSD PCI/L: 53.92892 MSD ISOTOPE: TH-230
LCS: 0159-0 LCS PCI/L: 53.92892 LCS ISOTOPE: TH-230
TRACER : 0387-B-102 TRACER DPM : 4.3537 TRACER ISOTOPE: AG227
BKG FILE: B078.CNF;602 EFF FILE : WO078.CNF;154 LIB FILE : ENV_ALPHA_TH.N
BKG DATE: 16-APR-2006 CAL DATE: 3-APR-2006
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY NET  BKG  %ABUN  ACTIVITY  ERROR MDA
AREA  AREA pCilL 2-SIGMA pCilL
AC-227 5978.000 193.520  0.480 54.75400 9.81E+00  207E+00  3.15E-01
TH-228 5363.000 11.640  3.360 99.94000 3.11E-01 2.17E-01 3.07E-01
TH229 4900.000  1.360  2.640 99.52000 364E-02  1.15E-01 2.83E-01
TH-230 4625.000  4.280  0.720 100.0000 1.14E-01 1.22E-01 1.85E-01
 TH-232 3972.000 1560  1.440 100.0000 416E-02  9.77E02  2.29E-01
REVIEWED BY: DATE :
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TH232 TH230 TH229 TH228 TH227
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N acthe dare, aan 1687 | on 20 GENERAL ENGINEERING LABORATORIES, LLC.
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 520798 SAMPLE ID : S1201071140_TH
SAMPLE DATE : 19-APR-2006 07:30:00 SAMPLE QTY: 0.200 L
DETECTOR NUMBER :34436 COUNT DATE:20-APR-2006 07:49:45
AVERAGE %EFFICIENCY :30.6338 ELAPSED LIVE TIME(SEC): 14400.00
% YIELD 1 94.792 ANALYST :BJB1
MS : 0159-O MSPCI/L : 53.92892 MS ISOTOPE : TH-230
MSD : 0159-O MSD PCI/L: 53.92892 MSD ISOTOPE: TH-230
LCS: 0159-O LCS PCI/L: 53.92892 LCS ISOTOPE: TH-230
TRACER : 0387-B-102 TRACER DPM : 4.3537 TRACER ISOTOPE: AC227
BKG FILE: B083.CNF;602 EFF FILE : W083.CNF;187 LIB FILE : ENV_ALPHA_TH.N
BKG DATE: 16-APR-2006 CAL DATE: 3-APR-2006

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY  NET BKG %ABUN ACTIVITY ERROR MDA
AREA AREA pCi/L 2-SIGMA pCi/L
AC-227 5978.000 159.520 0.480 54.75400 9.81E+00 2.26E+00 3.82E-01
TH-228 5363.000 1.160 3.840 99.94000 3.76E-02 1.58E-01 3.92E-01
TH229 4900.000 -4.560 4.560 99.52000 -1.48E-01 7.23E-02 4.20E-01
TH-230 4625.000 2.280 0.720 100.0000 7.37E-02 1.16E-01 2.24E-01
TH-232 3972.000 0720~ 0720 100.0000 -2.33E-02 2.71E-02 2.24E-01
REVIEWED BY: DATE :
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N acte dete, an 1867 " 20 GENERAL ENGINEERING LABORATORIES, LLC.
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 520798 SAMPLE ID : S1201071141_TH
SAMPLE DATE : 19-APR-2006 07:30:00 SAMPLE QTY: 0.200 L
DETECTOR NUMBER  :30451 COUNT DATE:20-APR-2006 07:49:45
AVERAGE %EFFICIENCY :29.9703 ELAPSED LIVE TIME(SEC): 14400.00
% YIELD . 68.028 ANALYST :BJB1
MS : 0159-O MS PCI/L : 53.92892 MS ISOTOPE : TH-230
MSD : 0159-O MSD PCI/L: 53.92892 MSD ISOTOPE: TH-230
LCS: 0159-O LCS PCI/L: 53.92892 LCS ISOTOPE: TH-230
TRACER : 0387-B-102 TRACER DPM : 4.3537 TRACER ISOTOPE: AC227
BKG FILE: B085.CNF;607 EFF FILE : W085.CNF;205 LIB FILE : ENV_ALPHA_TH.N
BKG DATE: 16-APR-2006 CAL DATE: 3-APR-2006

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG  %ABUN ACTIVITY ERROR MDA
AREA  AREA pCilL 2-SIGMA pCi/L

AC-227 5978.000 112.000  0.000 54.75400 9.81E+00 2.67E+00 2.63E-01

TH-228 5363.000  3.800 1.200 99.94000 1.75E-01 2.15E-01 3.73E-01

TH229 4900.000  -1.200 1.200 99.52000 -5.55E-02 5.08E-02 3.74E-01

TH-230 4625.000  0.520 0.480  100.0000 2.39E-02 9.73E-02 2.86E-01

TH-232 3972.000  1.760 0.240  100.0000 8.10E-02 1.33E-01 2.43E-01
REVIEWED BY: DATE :
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Alpha Spectroscopy Software Version 2.0

effective date: 09-Mar-1997

GENERAL ENGINEERING LABORATORIES, LLC.
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 520798
SAMPLE DATE : 19-APR-2006 07:30:00

SAMPLE ID : S1201071142_TH
SAMPLE QTY: 0.100 L

DETECTOR NUMBER  :29278 COUNT DATE:20-APR-2006 07:49:45
AVERAGE %EFFICIENCY :26.2964 ELAPSED LIVE TIME(SEC): 14400.00
% YIELD : 44.996 ANALYST :BJB1
MS : 0159-O MS PCI/IL : 107.8578 MS ISOTOPE : TH-230
MSD : 0159-O MSD PCI/L: 107.8578 MSD ISOTOPE: TH-230
LCS: 0159-0 LCS PCI/L: 107.8578 LCS ISOTOPE: TH-230
TRACER : 0387-B-102 TRACER DPM : 4.3537 TRACER ISOTOPE: AC227

BKG FILE: B086.CNF;608
BKG DATE: 16-APR-2006

EFF FILE : W086.CNF;176
CAL DATE: 3-APR-2006

LIB FILE : ENV_ALPHA_TH.N

NUCLIDE

NUCLIDE ACTIVITY SUMMARY

Activity (COUNTS)

ENERGY  NET BKG  %ABUN ACTIVITY ERROR MDA
AREA  AREA pCilL 2-SIGMA pCilL
AC-227 5978.000 65.000  0.000 54.75400 1.96E+01 6.96E+00 9.05E-01
TH-228 5363.000  3.040 0.960 99.94000 4.83E-01 6.65E-01 1.20E+00
TH229 4900.000  2.840 2.160 99.52000 4.53E-01 7.58E-01 1.57E+00
TH-230 4625.000 744.040  0.960 100.0000 1.18E+02 3.12E+01 1.20E+00
TH-232 3972.000  0.760 0.240 100.0000 1.21E-01 3.28E-01 8.37E-01
REVIEWED BY: DATE :
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R e dare S vas7 | roon 20 GENERAL ENGINEERING LABORATORIES, LLC.
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 520798 SAMPLE ID : S1201071143_TH
SAMPLE DATE : 19-APR-2006 07:30:00 SAMPLE QTY: 0.200 L
DETECTOR NUMBER  :30434 COUNT DATE:20-APR-2006 07:49:45
AVERAGE %EFFICIENCY :27.0872 ELAPSED LIVE TIME(SEC): 14400.00
% YIELD 1112.742 ANALYST :BJB1
MS : 0159-O MS PCILL : 53.92892 MS ISOTOPE : TH-230
MSD : 0159-O MSD PCI/L: 53.92892 MSD ISOTOPE: TH-230
LCS: 0159-0 LCS PCI/L: 53.92892 LCS ISOTOPE: TH-230
TRACER : 0387-B-102 TRACER DPM : 4.3537 TRACER ISOTOPE: AC227
BKG FILE: B088.CNF;598 EFF FILE : W088.CNF;171 LIB FILE : ENV_ALPHA_TH.N
~ BKG DATE: 16-APR-2006 CAL DATE: 3-APR-2006
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY  NET BKG %ABUN ACTIVITY ERROR MDA
AREA AREA pCi/L 2-SIGMA pCi/lL
AC-227 5978.000 167.760 0.240 54.75400 9.81E+00 2.21E+00 3.08E-01
TH-228 5363.000 6.840 2,160 99.94000 2.11E-01 1.93E-01 3.03E-01
TH229 4900.000 10.560 1.440 99.52000 3.26E-01 2.23E-01 2.65E-01
TH-230 4625.000 1527.040 0.960 100.0000 4.69E+01 8.06E+00 2.32E-01
TH-232 3972.000 10.280 0.720 100.0000 3.16E-01 2.12E-01 2.13E-01
REVIEWED BY: ' DATE :
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Radiochemistry Batch Checklist, Rev 4

Batch# ﬁ%%ﬁ Product: (/L' Date:ﬂzﬁm

Criteria: Yes No Comments

Sample Solids are less than 100 mg for GAB. qG

If activity less 10* MDA, error is 150% or less of
sample activity. If greater 10* MDA, error is 40% s/
or less. If below the MDA, error is okay.

Instrument source check is within limits. \/
Instument bkg check is within limits.

<

Method RDL has been met.

If duplicate activities are less 5* MDA, then rpd

is 100% or less. If greater 5* MDA, then rpd 20% or
less. If below the MDA, the rpd is 0%.

Or meets the client's required RER acceptance criteria.

Tracer yield is 15-125% . Carrier yield 25-125%.
Or meets the client's contract acceptance criteria.

Method blank is less than the RDL.
(If rad samples, < 5% of lowest activity)

Sample was run within hold time.
Special requirements page checked

Sample was correctly preserved if required.

|l I&IS | <

Smears Taken for Radioactive batches. D' Q

Method Spike and LCS are within
75-125% or meets the client's contract acceptance criteria.

No blank spaces on data forms.
All lineouts initialed and dated. V4
No transcription errors are apparent.

QC data entered into QC database.
Batch entered into Case Narrative. \/

Batch non-conformances completed
If applicable. D]p

General Engineering Laboratories

2/22/2005(

Primary Review Performed L:y)am A W\'Q/Q—Q/H OLH @bﬂ

Secondary Review Performed By: 7{/(9 ‘/ /?' 8] 04
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1907

GENERAL ENGINEERING LABORATORIES, LLC.

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 520799

SAMPLE DATE : 8-MAR-2006 00:00:00.

SAMPLE ID : S0158276001_UU
SAMPLE QTY:

0.200

DETECTOR NUMBER  :33893 COUNT DATE:20-APR-2006 17:29:35
AVERAGE %EFFICIENCY :30.9792 ELAPSED LIVE TIME(SEC): 14399.99
% YIELD : 86.096 ANALYST :BJB1
MS : 0858-B MSPCIL : 13.14673 MS ISOTOPE : U-238
MSD : 0858-B MSD PCI/L: 13.14673 MSD ISOTOPE: U-238
LCS : 0858-B LCSPCIL: 13.14673 LCS ISOTOPE: U-238
TRACER : 0688-H TRACERDPM: 54127 TRACER ISOTOPE: U232
BKG FILE: B021.CNF;681 EFF FILE : W021.CNF;201 LIB FILE : ENV_ALPHA_UU.N
BKG DATE: 17-APR-2006 CAL DATE: 3-APR-2006

NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY  NET BKG  %ABUN ACTIVITY TPU MDA UNC
AREA  AREA pCilL 1.96-SIGMA pCilL pCilL
U-3/4 4763.020 81.280  0.720 100.0000 2.86E+00 7.51E-01 2.44E-01 6.25E-01
U232 5302.100 346.080  1.920 100.0000 1.22E+01 2.19E+00 3.33E-01 1.29E+00
U-235 4391.000  0.760 0.240 80.90000 3.31E-02 8.78E-02 2.30E-01 8.77E-02
U-238 4184.730 50.520  0.480 100.0000 1.78E+00 5.57E-01 2.19E-01 4.93E-01
'REVIEWED BY: DATE :
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P e doto G 187 o 22 GENERAL ENGINEERING LABORATORIES, LLC.
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 520799 SAMPLE ID : S0159242003_UU
SAMPLE DATE : 23-MAR-2006 00:00:00 SAMPLE QTY: 0.200 L
DETECTOR NUMBER  :9537 COUNT DATE:21-APR-2006 07:38:20
AVERAGE %EFFICIENCY :31.0572 ELAPSED LIVE TIME(SEC): 14400.00
% YIELD : 69.076 ANALYST :BJB1
MS : 0858-B MSPCIL : 13.14673 MS ISOTOPE : U-238
MSD : 0858-B MSD PCI/L: 13.14673 MSD ISOTOPE: U-238
LCS : 0858-B LCSPCI/L: 13.14673 LCS ISOTOPE: U-238
TRACER : 0688-H TRACERDPM: 5.4106 TRACER ISOTOPE: U232
BKG FILE: B0O11.CNF;696 EFF FILE : W0O11.CNF;198 LIB FILE : ENV_ALPHA_UU.N
BKG DATE: 17-APR-2006 CAL DATE: 3-APR-2006
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY NET BKG %ABUN ACTIVITY TPU MDA UNC
AREA  AREA pCill 1.96-SIGMA pCi/L pCi/L
U-3/4 4763.020 218.080 1.920 100.0000 9.54E+00 1.95E+00 4.13E-01 1.27E+00
U232 5302.100 278.360 2.640 100.0000 1.22E+01 2.37E+00 4.62E-01 1.44E+00
U-235 4391.000 5.760 0.240 80.90000 3.11E-01 2.65E-01 2.85E-01 2.61E-01
7 7U-238 4184.730 113.760 0.240 100.0000 4.98E+00 1.20E+00 2.31E-01 9.16E-01
REVIEWED BY: DATE :
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GENERAL ENGINEERING LABORATORIES, LLC.
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 520799

SAMPLE DATE : 18-APR-2006 00:00:00

SAMPLE ID : S1201071144_UU
SAMPLE QTY:

0.200 L

DETECTOR NUMBER :21063

AVERAGE %EFFICIENCY :25.5920

COUNT DATE:21-APR-2006 07:38:29
ELAPSED LIVE TIME(SEC): 14399.99

% YIELD : 80.286 ANALYST :BJB1
MS : 0858-B MSPCIL : 13.14673 MS ISOTOPE : U-238
MSD : 0858-B MSD PCI/L: 13.14673 MSD ISOTOPE: U-238
LCS : 0858-B LCSPCIL: 13.14673 LCS ISOTOPE: U-238
TRACER : 0688-H TRACER DPM:  5.4069 TRACER ISOTOPE: U232

BKG FILE: BO18.CNF;670

BKG DATE: 17-APR-2006

EFF FILE : W018.CNF;190
CAL DATE: 3-APR-2006

LIB FILE : ENV_ALPHA_UU.N

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABUN ACTIVITY TPU MDA UNC
AREA AREA pCi/L 1.96-SIGMA pCi/L pCi/L.
U-3/4 4763.020 1.520 0.480 100.0000 6.94E-02 1.31E-01 2.84E-01 1.30E-01
U232 5302.100 266.600 2.400 100.0000 1.22E+01 2.41E+00 4.66E-01 1.47E+00
U-235 4391.000 1.000 0.000 80.90000 5.65E-02 1.11E-01 1.69E-01 1.11E-01
U-238 4184.730 0.280 0.720 100.0000 1.28E-02 9.70E-02 3.17E-01 9.69E-02
REVIEWED BY: DATE :
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A i date: 03 Mer 1567 1o 2 GENERAL ENGINEERING LABORATORIES, LLC.
' ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 520799 SAMPLE ID : S1201071145_UU
SAMPLE DATE : 23-MAR-2006 00:00:00 SAMPLE QTY: 0.200 L
DETECTOR NUMBER  :45-132FF2 COUNT DATE:22-APR-2006 07:38:41
AVERAGE %EFFICIENCY :39.0663 ELAPSED LIVE TIME(SEC): 14400.00
% YIELD : 80.097 ANALYST :BJB1
MS : 0858-B MS PCI/L : 13.14673 MS ISOTOPE : U-238
MSD : 0858-B MSD PCI/L: 13.14673 MSD ISOTOPE: U-238
LCS : 0858-B LCSPCI/L: 13.14673 LCS ISOTOPE: U-238
TRACER : 0688-H TRACERDPM: 5.4106 TRACER ISOTOPE: U232
BKG FILE: B116.CNF;16 EFF FILE : W116.CNF;11 LIB FILE : ENV_ALPHA_UU.N
BKG DATE: 16-APR-2006 CAL DATE: 4-APR-2006

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY  NET BKG %ABUN ACTIVITY TPU MDA UNC
AREA AREA pCi/L 1.96-SIGMA pCi/lL pCi/lL
U-3/4 4763.020 348.280 0.720 100.0000 1.04E+01 1.82E+00 2.08E-01 1.10E+00
U232 5302.100 406.000 0.000 100.0000 1.22E+01 2.07E+00 9.00E-02 1.19E+00
U-235 4391.000 9.760 0.240  80.90000 3.62E-01 2.36E-01 1.96E-01 2.30E-01
U-238 4184.730 195.000 0.000 100.0000 5.85E+00 1.16E+00 9.00E-02 8.21E-01
REVIEWED BY: DATE :
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

GENERAL ENGINEERING LABORATORIES, LLC.

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 520799 SAMPLE ID : $1201071146_UU
SAMPLE DATE : 23-MAR-2006 00:00:00 SAMPLE QTY: 0.100 L
DETECTOR NUMBER  :33093 COUNT DATE:21-APR-2006 07:38:37
AVERAGE %EFFICIENCY :33.7467 ELAPSED LIVE TIME(SEC): 14400.00
% YIELD 1 68.376 ANALYST :BJB1
MS : 0858-B MSPCIL : 26.29347 MS ISOTOPE : U-238
MSD : 0858-B MSD PCI/L: 26.29347 MSD ISOTOPE: U-238
LCS : 0858-B LCS PCIL: 26.29347 LCS ISOTOPE: U-238
TRACER : 0688-H TRACERDPM: 54106 TRACER ISOTOPE: U232
BKG FILE: B020.CNF;677 EFF FILE : W020.CNF;179 LIB FILE : ENV_ALPHA_UU.N
BKG DATE: 17-APR-2006 CAL DATE: 3-APR-2006

NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY NET BKG  %ABUN ACTIVITY TPU MDA UNC
AREA AREA pCilL 1.96-SIGMA pCi/L pCi/L
U-3/4 4763.020 410.760  0.240 100.0000 3.34E+01 6.01E+00 4.29E-01 3.23E+00
U232 5302.100 299.400  3.600 100.0000 2.44E+01 4.63E+00 9.62E-01 2.78E+00
U-235 4391.000 11.760 0.240 80.90000 1.18E+00 7.07E-01 5.31E-01 6.84E-01
~ U-238 4184730 397.280  0.720 100.0000 3.23E+01 5.84E+00 5.65E-01 3.18E+00
REVIEWED BY: DATE :
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A e date, a1y o oon 20 GENERAL ENGINEERING LABORATORIES, LLC.
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 520799 SAMPLE ID : S1201071147_UU
SAMPLE DATE : 18-APR-2006 00:00:00 SAMPLE QTY:  0.200 L
DETECTOR NUMBER  :33893 COUNT DATE:21-APR-2006 07:38:37
AVERAGE %EFFICIENCY :30.9792 ELAPSED LIVE TIME(SEC): 14400.00
% YIELD : 92.317 ANALYST ‘BJB1
MS : 0858-B MSPCIL : 13.14673 MS ISOTOPE : U-238
MSD : 0858-B MSD PCI/L: 13.14673 MSD ISOTOPE: U-238
LCS : 0858-B LCSPCIL: 13.14673 LCS ISOTOPE: U-238
TRACER : 0688-H TRACERDPM:  5.4069 TRACER ISOTOPE: U232
BKG FILE: B021.CNF;681 EFF FILE : W021.CNF;201 LIB FILE : ENV_ALPHA_UU.N
BKG DATE: 17-APR-2006 CAL DATE: 3-APR-2006
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY NET BKG  %ABUN ACTIVITY TPU MDA UNC
AREA  AREA pCilL 1.96-SIGMA pCi/L pCi/lL
U-3/4 4763.020 473.280  0.720 100.0000 1.55E+01 2.62E+00 2.28E-01 1.40E+00
U232 5302.100 371.080  1.920 100.0000 1.22E+01 2.14E+00 3.10E-01 1.24E+00
U-235 4391.000  19.760 0.240  80.90000 8.01E-01 3.74E-01 2.14E-01 3.56E-01
U-238 4184.730 428.520  0.480 100.0000 1.41E+01 2.41E+00 2.04E-01 1.33E+00
REVIEWED BY: DATE :
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Radiochemistry Batch Checklist, Rev 4

Batch# Q%\O Product: b,L WHL’ Date: LUKZQIC(—O

Criteria: Yes No [Comments

Sample Solids are less than 100 mg for GAB.
p [¢] N P(

If activity less 10* MDA, error is 150% or less of
sample activity. If greater 10* MDA, error is 40%
or less. If below the MDA, error is okay.

Instrument source check is within limits.
Instument bkg check is within limits.

™ v
Method RDL has been met. NcCR.

If duplicate activities are less 5* MDA, then rpd

is 100% or less. If greater 5* MDA, then rpd 20% or
|less. If below the MDA, the pd is 0%. J
Or meets the client's required RER acceptance criteria.

Tracer yield is 15-125% . Carrier yield 25-125%. .
Or meets the client's contract acceptance criteria. N /Ar

Method blank is less than the RDL.

(if rad samples, < 5% of lowest activity) v
Sample was run within hold time. v
Special requirements page checked

Sample was correctly preserved if required. v

Smears Taken for Radioactive batches.

N/

Method Spike and LCS are within !
75-125% or meets the client's contract acceptance ctiteria.

No blank spaces on data forms.
All fineouts initialed and dated.
No transcription errors are apparent.

QC data entered into QC database.
Batch entered into Case Natrrative.

ANANE VAN

Batch non-conformances completed
If applicable.

General Engineering Laboratories

2/22/2005 i~ N )
Primary Review Performed By: Q/Zﬁ\ CJ"“‘U‘W th k((QU’( W
Secondary Review Performed By:‘w MW 4 / Z"9/ (7%
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Failed RDL Report

Batch id Samp Id Sample Type Run Date Parmname Result MDA RDL

519510 158272001 SAMPLE 25-APR-06

519510 158275001 SAMPLE 25-APR-06

51 9510 158276001 SAMPLE 25-APR-06

519510 158277001 SAMPLE 25-APR-06

519510 158436001 SAMPLE 25-APR-06

519510 158971001 SAMPLE 25-APR-06

519510 158971002 SAMPLE 25-APR-06

519510 158971003 SAMPLE 25-APR-06

519510 158971004 SAMPLE 25-APR-06

519510 159242001 SAMPLE 25-APR-06

519510 159242002 SAMPLE 25-APR-06

519510 159242003 SAMPLE 25-APR-06

519510 159243001 SAMPLE 26-APR-06

519510 159244001 SAMPLE 25-APR-06

519510 159247001 SAMPLE 25-APR-06 Actinium-228 -6.361 3.935 2.00

519510 1201068236 MB 25-APR-06 Actinium-228 5.78 10.21 2.00
Bismuth-212 6.397 18.43 10.0

519510 1201068237 buUP 26-APR-06 Actinium-228 0.8134 4.83 2.00

519510 1201068238 LCS 26-APR-06 Actinium-228 50.08 75.87 2.00
Bismuth-212 68.21 146.5 10.0
Lead-212 15.72 30.23 10.0
Protactinium- -412.2 684.7 280
231
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Result Greater Than MDA

Batch Id Sample Id Sample Type Run Date Parmname Result Uncertanty  Units MDA RDL

519510 158272001 SAMPLE 25-APR-06 Annihilation Rad. 12.73 1.786 pCilL 3.74 N
Cadmium-115 2.320E+05 2.226E+06 pCiL. 0 N
lodine-135 1.000E+41  1.390E+41 pCilL 0 N
Lead-212 { & 49460 2420 pCiL 4371 10.0 \J4
Manganese-56 1.000E+41  2.000E+41 pCiL 0 N
Molybdenum-99 1.172E+05 89520 pCilL 0 N
Potassium-40 \X(, 4316 16.33 poiL 34.39 N
Technetium-99m 1.000E+41  7.636E+40 pCill. 0 N
Thulium-171 k& 4043 2188 pCilL 2075 N

519510 158275001 SAMPLE 25-APR-06 Annihilation Rad. 15.58 2.031 pCilL 3.721 N
Antimony-127 4866 7583 pCilL 0 N
Cadmium-115 5.908E+05 2.532E+06 pCilL o] N
Cerium-143 5.140E+08 8.507E+09 pCilL 0 N
Lead-212 m 21840 2,547 pCilL 4,625 100 Al
Molybdenum-99 1.425E+05  1.297E+05 pCiL 0 N
Potassium-40 32.23 15.22 pCilL 30.47 N
Praseodymium-144 1.000E+41  1.852E+41 pCik 0 N
Promethium-149 1.750E+06 2.588E+07 pCilL 0 N
Sodium-24 2.035E+20 1.161E+21 pCilL 0 N
Technetium-99m 1.000E+41  1.213E+41 pCi/l. 0 N
Thorium-234 ¢ 287.2 154.4 pCilL 117.4 N
Thulium-171 k\é 2399 1367 pCiL 2171 N
Uranium-238 |\€ 287.2 154.4 pCilL 89.81 N

519510 158276001 SAMPLE 25-APR-06 Actinium-227 \)(G/ 32.23 23.18 pCiL 25.11 N
Annihilation Rad. 16.28 1.843 pCi/l. 3.962 N
Antimony-127 11930 16570 pCilL 0 N
Cadmium-115 1.783E+068  1.089E+07 pCiL 0 N
Cerium-143 1.154E+11  1.435E+11 pCiL 0 N
Lead-212 LPr 5600 2.591 pCilL 4671 100 Yk
Molybdenum-99 4.877E+05  3.927E+05 pCilL. 0 N
Praseodymium-144 1.000E+41  2.000E+41 pCiL 0 N
Sodium-24 3.619E+23 2.323E+23 pCilL 0 N
Technetium-99m 1.000E+41  B.052E+40 pCill 0 N
Thorium-227E 31.63 22.75 pCilL 24.64 N
Thulium-171 ‘&2 2712 2464 pCi/L 2441 N

519510 158277001 SAMPLE 25-APR-06 Annihilation Rad. 16.49 1.962 pCill. 4.163 N
Antimony-127 6976 16060 pCi/L 0 N
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Result Greater Than MDA

Batch Id Sample Id Sample Type Run Date Parmname Result Uncertanty  Units MDA RDL

519510 158277001 SAMPLE 25-APR-06 Cadmium-115 3.677E+06  9.401E+06 pCifl. 0 N
Lanthanum-140 2.439E+08 5.002E+08 pCiL 0 N
Molybdenum-99 4.079E+05 = 2.336E+05 pCilL 0 N
Niobium-95m 5761 44030 pCiL 0 N
Potassium-40 \2@ 62.33 19.26 pCilL 40.57 N
Promethium-149 2.327E+07  1.026E+08 pCilL 0 N
Sodium-24 1.585E+22  8.289E+22 pCilL 0 N
Technetium-99m 1.000E+41  5.728E+40 pCill 0 N
Thulium-171 \Q@ 5661 3203 pCilL 2659 N

519510 158436001 SAMPLE 25-APR-06 Annihilation Rad. 13.23 1.808 pCilL 3.787 N
Antimony-127 667.6 6518 pCi/L. 0 N
Cadmium-115 2.338E+06  1.802E+06 pCill. 0 N
lodine-132 1.000E+41  2.000E+41 pCilL. 0 N
Lead-212{ X 4970 2483 pCill 4.547 100 G
Molybdenum-99 50670 86830 pCill 0 N
Praseodymium-144 1.000E+41  1.378E+41 pCiL 0 N
Technetium-99m 1.000E+41  1.714E+41 pCilL 0 N
Tellurium-132 2439 8532 pCiL 0 N
Thulium-171 \X(u/ 2982 2061 pCilL 2551 N

519510 158971001 SAMPLE 25-APR-06 Actinium-228 \XQ/ 10.61 4.909 pCi/l. 9.879 N
Annihilation Rad. 14.6 1.821 pCilL 3.846 N
Antimony-127 2131 1809 pCilL 0 N
Bismuth-211 K/ 14.77 16.48 pCiL 11.92 N
Cadmium-115 52020 1.900E+05 pCiL 0 N
Cerium-143 6.537E+07  1.284E+08 pCilL 0 N
lodine-132 1.000E+41  2.000E+41 pCiL 0 N
lodine-135 2.156E+39  1.972E+39 pCilL 0 N
Molybdenum-99 17960 14140 pciL. o N
Potassium-40¢ 24.96 26.93 pCiL. 18.68 N
Radium-228 W 10.61 4.909 pCilt 9.879 N
Sodium-24 2.011E+17 1.617E+17 pCi/L 0 N
Technetium-99m 1.000E+41  7.873E+40 pCiL 0 N
Thorium-234 &f 112.6 68.12 pCilL 108.5 N
Thulium-171 YE 2826 1738 pCilL 1932 N
Uranium-238 ()(?/ 112.6 68.12 pCilL 108.5 N

519510 158971002 SAMPLE 25-APR-06 Annihilation Rad. 16.2 1.889 pCi/L 3.974 N
lodine-135 2.678E+38 2.518E+39 pCilL 0 N
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Result Greater Than MDA

Batch Id Sample Id Sample Type Run Date Parmname Result Uncertanty  Units MDA RDL

519510 158971002 SAMPLE 25-APR-06 Manganese-56 1.000E+41  2.000E+41 pCilL 0 N
Molybdenum-99 18850 16570 pCilL 0 N
Praseodymium-144 1.000E+41  2.000E+41 pCiL 0 N
Promethium-149 9.997E+05 2.196E+06 pCVL 0 N
Technetium-99m 1.000E+41  8.788E+40 pCiL. o] N
Thulium-171 \e\g 3368 2485 pCi/ll 2281 N

519510 158971003 SAMPLE 25-APR-06 Annihilation Rad. 15.53 2.091 pCiL 3.875 N
lodine-133 1.048E+12 2.619E+12 pCill. 0 N
Molybdenum-99 23630 13690 pCilL ] N
Potassium-40 ‘f«’ 18.58 29.58 pCilL 18.54 N
Protactinium-234m¥S: 3047 250.4 pCilL 234.8 N
Technetium-99m 1.000E+41  8.747E+40 pCilL. 0 N

519510 158971004 SAMPLE 25-APR-06 Annihilation Rad. 15.66 2.196 pCi/l. 3.943 N
Cerium-143 8.039E+07  1.510E+08 pCiL 0 N
lodine-133 3.963E+11  2.726E+12 pCilL. 0 N
Lead-212 U{\ +600-O 2807 pCilL 5 100 g
Manganese-56 1.000E+41  2.506E+41 pCilL 0 N
Molybdenum-989 20220 14670 pCiL 0 N
Praseodymium-144 1.000E+41  3.076E+41 pCiL. 0 N
Promethium-149 1.033E+06 2.345E+06 pCilL 0 N
Sodium-24 3.551E+17  3.676E+17 pCill. 0 N
Technetium-99m 1.000E+41  9.772E+40 pCiL 0 N
Tellurium-132 211.8 2368 pCi/L 0 N

519510 159242001 SAMPLE 25-APR-06 Annihilation Rad. 17.95 1.793 pCilL 3.848 N
Cadmium-115 67830 1.070E+05 pCilL 0 N
lodine-135 3.094E+37 2.350E+37 pCi/L 0 N
Manganese-56 1.000E+41  2.000E+41 pCilL 0 N
Molybdenum-99 10770 9356 pCilL 0 N
Praseodymium-144 1.000E+41  2.000E+41 pCilL 0 N
Promethium-149 2.939E+05 1.135E+06 pCi/L 0 N
Technetium-99m 2.596E+40 2.256E+40 pCilL 0 N
Tellurium-132 292.3 1344 pCilL 0 N
Thorium-234\4}\~ 262.3 62.63 pCiL 118.4 N
Ur<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>