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CASE NARRATIVE
for

MWH LABORATORIES
MWH PROJECT: 99-22321/170226

TRONOX HENDERSON SITE
SDG: 159247

April 27, 2006

Laboratory Identification: 

General Engineering Laboratories, LLC
2040 Savage Road
Charleston, South Carolina 29407
(843) 556-8171 

Summary

Sample receipt The sample arrived at General Engineering Laboratories, LLC, Charleston, South Carolina on March
28, 2006 for analysis. Shipping container temperature was checked, documented, and within specifications. The
sample was delivered with proper chain of custody documentation and signatures. All sample containers arrived
without any visible signs of tampering or breakage. There are no additional comments concerning sample receipt. 

Sample Identification The laboratory received the following sample:

Laboratory ID     Client ID
159247001  2603230069 M-120

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 Qualifier Definitions and data from the following fractions: Radiochemistry. 

This data package, to the best of my knowledge, is in compliance with technical and administrative requirements.

Edith Kent

Project Manager
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o \ o
SAMPLE RECEIPT & REVIEW FORM

PM use only
Client: jft/{ / //- SDG/ARCOC/Work Order:
Date Received: &l /<Q- f?/fyO., FM(A) Review (ensure non-conforming items are resolved prior to signing):

Received By:

Sample Receipt Criteria 2
t

o
Z Comments/Qualifiers (Required for Non-Conforming Items)

1 Shipping containers received intact 
and sealed? /

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

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

Circle Coolant H ice bags ^luejce) dry ice none other describe)

3
Chain of custody documents 
included with shipment? /

4 Sample containers intact and 
sealed? /"

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

5
Samples requiring chemical 
preservation at proper pH?

/
Sample ID's, containers affected and observed pH:

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

Sample ID's and containers affected:

7
Are Encore containers present?
(If yes, immediately deliver to 
VOA laboratory)

1

8
Samples received within holding 
time?

Id's anti tests affected:

9 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? x|

Sample IP's affected:

11
Number of containers received
match number indicated on COC ? /

Sample ID's affected; -

12
COC form is properly signed in 
relinquished/received sections? A

14
Air Bill .Tracking #’s, & 
Additional Comments

f{ /nQta y;Lu< fZL&t-z*

Suspected Hazard Information N
on

-
R

eg
ul

at
ed

R
eg

ul
at

ed

H
ig

h L
ev

el RSO RAD Receipt #
*If > x2 area background is observed on samples identified as "non- 
regulated/non-radioactive", contact the Radiation Safety group for further 
investigation.

A Radiological Classification? Maximum Counts Observed*: Y/Y^) IyO
B PCB Regulated? /

i

Comments:

.C

Shipped as DOT Hazardous 
Material? If yes, contact Waste 
Manager or ESH Manager.

/
J

Hazard Class Shipped: ................
UN#: . . . V

PM (or PMA) review of Hazard classification: Initials Date:
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. £ Wl \ SAMPLE RECEIPT & REVIEW FORM 

l HA T CONTINUATION FORM

*<T0^ fjk/l] Ld-y^L-.^________________________________________
. v ' i ............ j i f —^

/ n MS M KJfi, Yy~s?'f/-r, P A c<\/sTM/ Of^

ileCfOeri lO 0 C)>l4rn-)e:-i'A U" JJ~ /"') J-l ? //■ / > 3 .X C?

5 Or>n4Q,'s)e.rs LL)/r'T:) ±tr />. J„0^ 'X<tOOCPf5

3 do^misiers Z,Lo3 Q,^C>\cn

..........................5 OnnXn)/w.c^ ^°/Xa') ±k f Ao33Jjidi l<£
/*\* ;/ y*

c5 CjO/l/nfsyssS uJ/sAT>'£k £&03 Xf/o

(LoohpiAer^/Th 14- Z/,63a. Vo i

Ly)L^ <; ZUnd^a^miQ '\

-Q L> O ^P LJO / / / Xjdy^/Qll on ‘-Hie,

O 3SZ^,0(jLO ' j
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RADIOLOGICAL
ANALYSIS

Page 8 of 913



Radiochemistry Case Narrative   

MWH Laboratories (MWHL)   

Work Order 159247 

Method/Analysis Information   

Product: Alphaspec Po210, liquid

Analytical Method:  DOE EML HASL-300, Po-01-RC Modified 

Analytical Batch Number:  520802 

Sample ID       Client ID

159247001    2603230069 M-120 

1201071152       Method Blank (MB) 

1201071153       159247001(2603230069 M-120) Sample Duplicate (DUP) 

1201071154       159247001(2603230069 M-120) Matrix Spike (MS) 

1201071155       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-016 REV# 8.   

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: 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

Sample 1201071152 (MB) was recounted due to poor resolution.   
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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.   

Additional Comments

The blank 1201071152 (MB) does have lower resolution, however it meets the tracer yield requirement and 

has no activity.  

Qualifier information 

Manual qualifiers were not required.   

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

159247001    2603230069 M-120 

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).   
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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 159247001 (2603230069 M-120) was recounted due to a suspected 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 

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

159247001    2603230069 M-120 

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).   
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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 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, (Ac-228, Bi-212, Pb-212, Pa-231)

Analytical Method:  EPA 901.1 

Analytical Batch Number:  519510 

Sample ID       Client ID

159247001    2603230069 M-120 

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.   
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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: 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. The following NCR was generated for this SDG:   

NCR 311620 was generated due to RDL less than MDA. 1. RDL less than MDA: 159247 001 1201068236 

1201068237 See attached "Failed RDL Report" Samples did not meet the required detection limit due to 

limited sample volume. 1. Reporting results. Client granted permission to send the data. Samples counted 

for 600 minutes.   

Qualifier information 

Qualifier Reason Analyte Sample 

UI Data rejected due to low abundance. Bismuth-212 159247001 

  Lead-212 159247001 

   1201068236 

Method/Analysis Information   

Product: GFPC, Pb210, Liquid
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Analytical Method:  DOE RP280 Modified 

Analytical Batch Number:  520607 

Sample ID       Client ID

159247001    2603230069 M-120 

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: 

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
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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, Gross Alpha Liquid

Analytical Method:  EPA 900.0 

Analytical Batch Number:  521039 

Sample ID       Client ID

159247001    2603230069 M-120 

1201071723       Method Blank (MB) 

1201071724       159247001(2603230069 M-120) Sample Duplicate (DUP) 

1201071725       159247001(2603230069 M-120) Matrix Spike (MS) 

1201071726       Laboratory Control Sample (LCS) 

1201071728       159247001(2603230069 M-120) Matrix Spike Duplicate (MSD) 

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-001 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: 159247001 (2603230069 M-120).   

QC Information   

Samples 1201071725 (2603230069 M-120) and 1201071728 (2603230069 M-120) did not meet the alpha 

recovery requirement due to the matrix of the sample. The samples are similar in results.   

Technical Information: 

Holding Time

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

Page 15 of 913



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.   

Gross Alpha/Beta Preparation Information   

High hygroscopic salt content in evaporated samples can cause the sample mass to fluctuate due to 

moisture absorption. To minimize this interference, the salts are converted to oxides by heating the sample 

under a flame until a dull red color is obtained. The conversion to oxides stabilizes the sample weight and 

ensures that proper alpha/beta efficiencies are assigned for each sample. Volatile radioisotopes of carbon, 

hydrogen, technetium, polonium and cesium may be lost during sample heating.   

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:  515983 

Sample ID       Client ID

159247001    2603230069 M-120 

1201060416       Method Blank (MB) 

1201060417       159242003(2603240135 M-121) Sample Duplicate (DUP) 

1201060418       159242003(2603240135 M-121) Matrix Spike (MS) 

1201060419       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.   
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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: Lucas Cell, Ra226, liquid

Analytical Method:  EPA 903.1 Modified 

Analytical Batch Number:  518058 

Sample ID       Client ID

159247001    2603230069 M-120 

1201064983       Method Blank (MB) 

1201064984       159247001(2603230069 M-120) Sample Duplicate (DUP) 

1201064985       159247001(2603230069 M-120) Matrix Spike (MS) 

1201064986       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-008 REV# 9.   
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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: 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.   

Additional Comments

The MDA for sample 159247001 (2603230069 M-120) was used to calculate the relative percent 

difference.  

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

159247001    2603230069 M-120 
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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.   

Sample Re-prep/Re-analysis

Initial results of samples 1201077881 (2603240135 M-121) and 159247001 (2603230069 M-120) 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.   
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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:   

Reviewer/Date:_____________________________________________________________________
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Page 1

311620NCR Report No.:

Revision No.:

Jodi Cummings

Originator's Name:

27-APR-06 Heather Anderson

Data Validator/Group Leader:

27-APR-06

Instrument Type: Client Code:

Quality Criteria:

GAMMA SPECTROMETER

Specifications

MWHL

Type:
Process

Division:
Radiochemistry

Mo.Day Yr.
27-APR-06

General Engineering Laboratories
Form GEL-NCR
Rev. 06/05

COMPANY - WIDE NONCONFORMANCE REPORT

Quality Review:

Director:

   NRG Disposition:

1. Reporting results.  Client granted permission to send the data.  Samples
counted for 600 minutes.

    Specification and Requirements
    Nonconformance Description:

1. RDL less than MDA:

     159247   001
     1201068236
     1201068237

     See attached "Failed RDL Report"

Samples did not meet the required detection limit due to limited sample
volume.

Application Issues:

RDL less than MDA

Batch ID:
519510

Test / Method:
EPA 901.1 Liquid

Matrix Type:

See Below
Sample Numbers:

Potentially affected work order(s)(SDG):158272,158275,158276,158277,158436,158971,159242,159243,159244,159247
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SAMPLE DATA
SUMMARY
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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.
D Sample has been diluted and reanalyzed after initially exceeding inst. calibration range 
E Concentration of the target analyte exceeds the instrument calibration range.
H Analytical holding time exceeded.
J Indicates an estimated value.
P The response between the confirmation and the primary columns is >40% Different.
R Sample results are rejected.
U Target analyte was analyzed for but not detected above the MDL, MDA, or LOD.
UI Uncertain identification for gamma spectroscopy.
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
Y QC Samples were not spiked with this compound.
Z Paint Filter qualifier: Particulates passed through the filter. No free liquids were observed. 
d The 2:1 depletion requirement was not met for this sample 
h Sample preparation or preservation holding time exceeded.

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.

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

Certificate of Analysis Report 

MWHL002 MWH Laboratories 

Client SDG: 159247  GEL Work Order: 159247

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 

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.
D     Sample has been diluted and reanalyzed after initially exceeding inst. calibration range
E     Concentration of the target analyte exceeds the instrument calibration range.
H     Analytical holding time exceeded.
J     Indicates an estimated value.
P     The response between the confirmation and the primary columns is >40% Different.
R     Sample results are rejected.
U     Target analyte was analyzed for but not detected above the MDL, MDA, or LOD.
UI    Uncertain identification for gamma spectroscopy.
X     Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.
Y     QC Samples were not spiked with this compound.
Z     Paint Filter qualifier: Particulates passed through the filter. No free liquids were observed. 
d     The 2:1 depletion requirement was not met for this sample
h     Sample preparation or preservation holding time exceeded.

for

ND    The analyte concentration is not detected above the reporting limit.
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Project:____ Tronox Henderson

2603230069 M-

-231)

Certificate of Analysis

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

Rad Alpha Spec Analysis

Rad Gamma Spec Analysis

Rad Gas Flow Proportional Counting

Rad Radium−226

Rad Total Uranium

Parameter Result UnitsQualifier AnalystDate Time

520802

520798

520799

519510

521039

520607

515983

518058

523680

1921

1147

0738

1846

2257

1103

1332

0855

1101

pCi/L

pCi/L
pCi/L
pCi/L

pCi/L
pCi/L
pCi/L

pCi/L
pCi/L
pCi/L
pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

ug/L

04/21/06

04/21/06

04/21/06

04/25/06

04/20/06

04/25/06

04/26/06

04/10/06

04/26/06

LCW1

BJB1

BJB1

MJH1

JXS4

BXF1

KSD1

SG

DRS1

 DL RL

1.00

2.00
2.00
2.00

1.00
1.00
1.00

2.00
10.0
10.0
280

5.00

3.00

2.00

2.00

1.00

DF

Ms. Julie LeeContact:

MWH LaboratoriesCompany :
750 Royal Oaks Drive, Suite 100
Monrovia, California  91016

April 27, 2006Report Date:

Address :

Tronox HendersonProject:

159247001
Ground Water
22−MAR−06 10:20
28−MAR−06

2603230069 M−120 MWHL00106Project:
MWHL002Client ID:

Client

+/−0.178

+/−0.296
+/−0.266
+/−0.255

+/−1.93
+/−0.452

+/−1.50

+/−6.34
+/−10.1
+/−5.11
+/−65.7

+/−7.06

+/−0.635

+/−0.499

+/−0.356

+/−2.87

                                        Sample ID:

                                       Receive Date:

                                        Client Sample ID:

                                       Matrix:
                                       Collect Date:

                                       Collector:
Batch

0.603

0.398
0.288
0.101

0.259
0.243
0.282

3.94
10.3
2.68
56.6

6.19

1.45

1.09

0.615

0.430

Method

The following Analytical Methods were performed 

1

2

Method Description 

1

2

3

4

5

6

7

8

9

DOE EML HASL−300, Po−01−RC Modified

DOE EML HASL−300, Th−01−RC Modified

Analyst Comments 

U

U
UUI
UUI

U

U

U

U

Polonium−210

Thorium−228
Thorium−230
Thorium−232

Uranium−233/234
Uranium−235/236
Uranium−238

Actinium−228
Bismuth−212
Lead−212
Protactinium−231

Alpha

Lead−210

Radium−228

Radium−226

Total Uranium

Alphaspec Po210, liquid

Alphaspec Th, Liquid

Alphaspec U, Liquid

Gamma, (Ac−228, Bi−212, Pb−212, Pa−231)

GFPC, Gross Alpha Liquid

GFPC, Pb210, Liquid

GFPC, Ra228, Liquid

Lucas Cell, Ra226, liquid

KPA, Total U, Liquid

Uncertainty

−0.0487

0.451
0.422
0.436

26.1
1.14
15.6

−6.36
0.00
0.00
28.2

48.2

−0.346

0.381

0.232

47.5
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Certificate of Analysis

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

Parameter Result UnitsQualifier AnalystDate Time DL RL DF

Ms. Julie LeeContact:

MWH LaboratoriesCompany :
750 Royal Oaks Drive, Suite 100
Monrovia, California  91016

April 27, 2006Report Date:

Address :

Tronox HendersonProject:

159247001
2603230069 M−120 MWHL00106Project:

MWHL002Client ID:

Surrogate/Tracer recovery Recovery%Test Acceptable Limits

                                        Sample ID:
                                        Client Sample ID:

Batch

Polonium−209
Actinium−227
Actinium−227
Actinium−227
Uranium−232
Uranium−232
Uranium−232
Lead−210
Radium−228

Alphaspec Po210, liquid
Alphaspec Th, Liquid
Alphaspec Th, Liquid
Alphaspec Th, Liquid
Alphaspec U, Liquid
Alphaspec U, Liquid
Alphaspec U, Liquid
GFPC, Pb210, Liquid
GFPC, Ra228, Liquid

61
90
90
90
87
87
87

109
84

(25%−125%)

(25%−125%)
(25%−125%)
(25%−125%)
(25%−125%)
(15%−125%)

Method

3

4

5

6

7

8

9

DOE EML HASL−300, U−02−RC Modified

EPA 901.1

EPA 900.0

DOE RP280 Modified

EPA 904.0 Modified

EPA 903.1 Modified

ASTM D 5174

Uncertainty

NominalResult
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NOM______ Sample Qual_____ QC____ Units RPD% REC% Range Anlst Date Time

QC Summary

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

Rad Alpha Spec
520798

520799

Batch

Batch

Thorium-228

Thorium-230

Thorium-232

Thorium-228

Thorium-230

Thorium-232

Thorium-228

Thorium-230

Thorium-232

Thorium-228

Thorium-230

Thorium-232

Uranium-233/234

Uranium-235/236

Uranium-238

Uranium-233/234

Uranium-235/236

Uranium-238

Parmname

Ms. Julie LeeContact:

MWH Laboratories
750 Royal Oaks Drive, Suite 100
Monrovia, California 

April 27, 2006Report Date:

Units

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

Anlst Date Time

BJB1

BJB1

04/20/06

04/22/06

04/21/06

07:49

07:38

07:38

QC

0.175

0.0239

0.081

0.211

46.9

0.316

0.0376

0.0737

-0.0233

0.483

118

0.121

10.4

0.362

5.85

15.5

0.801

14.1

NOM Sample

0.311

0.114

0.0416

0.311

0.114

0.0416

9.54

0.311

4.98

Range

(0%-20%)

(0%-20%)

(0%-20%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

(0%-20%)

(0%-20%)

(0%-20%)

(75%-125%)

(75%-125%)

(75%-125%)

Qual

U

U

U

U

U

U

U

U

U

QC1201071141    159242003

QC1201071143

QC1201071140

QC1201071142    159242003

QC1201071145    159242003

QC1201071147

QC1201071144

RPD%

56

131

64

9

15

16

REC%

87

109

108

53.9

108

13.1

DUP

LCS

MB

MS

DUP

LCS

MB

159247Workorder:

U

U

U

U

+/-0.217

+/-0.122

+/-0.0977

+/-0.217

+/-0.122

+/-0.0977

+/-1.27

+/-0.261

+/-0.916

+/-0.215

+/-0.0973

+/-0.133

+/-0.193

+/-8.06

+/-0.212

+/-0.158

+/-0.116

+/-0.0271

+/-0.665

+/-31.2

+/-0.328

+/-1.10

+/-0.230

+/-0.821

+/-1.40

+/-0.356

+/-1.33

*

*

*

Page 1 of 5
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QC Summary

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

Rad Alpha Spec

Rad Gamma Spec

520799

520802

519510

Batch

Batch

Batch

Uranium-233/234

Uranium-235/236

Uranium-238

Uranium-233/234

Uranium-235/236

Uranium-238

Polonium-210

Polonium-210

Polonium-210

Polonium-210

Actinium-228

Bismuth-212

Lead-212

Protactinium-231

Actinium-228

Americium-241

Bismuth-212

Cesium-137

Cobalt-60

Parmname Units

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

Anlst Date Time

BJB1

LCW1

MJH1

04/21/06

04/21/06

04/24/06

04/21/06

04/26/06

04/26/06

07:38

19:21

14:21

19:21

05:28

05:24

QC

0.0694

0.0565

0.0128

33.4

1.18

32.3

0.0534

31.3

-0.0879

34.0

0.813

0.231

1.88

-52.7

50.1

1330

68.2

471

646

NOM Sample

9.54

0.311

4.98

-0.0487

-0.0487

-6.36

0.00

0.00

28.2

Range

(75%-125%)

(75%-125%)

(75%-125%)

(0%-20%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

Qual

U

U

U

U

U

U

U

U

U

U

U

QC1201071146    159242003

QC1201071153    159247001

QC1201071155

QC1201071152

QC1201071154    159247001

QC1201068237    159247001

QC1201068238

RPD%

4340

259

193

97

659

REC%

104

89

84

109

102

98

26.3

35.3

40.3

1220

463

659

MS

DUP

LCS

MB

MS

DUP

LCS

159247Workorder:

U

U

U

UUI

UUI

U

+/-1.27

+/-0.261

+/-0.916

+/-0.178

+/-0.178

+/-6.34

+/-10.1

+/-5.11

+/-65.7

+/-0.130

+/-0.111

+/-0.0969

+/-3.23

+/-0.684

+/-3.18

+/-0.142

+/-2.74

+/-0.318

+/-2.85

+/-10.4

+/-9.51

+/-4.45

+/-56.6

+/-38.8

+/-171

+/-76.6

+/-34.7

+/-49.1

*
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Parmname________________________NOM______ Sample Qual_____ QC____ Units RPD% REC% Range Anlst Date Time

QC Summary

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

Rad Gamma Spec

Rad Gas Flow

519510

515983

520607

521039

Batch

Batch

Batch

Batch

Lead-212

Protactinium-231

Actinium-228

Bismuth-212

Lead-212

Protactinium-231

Radium-228

Radium-228

Radium-228

Radium-228

Lead-210

Lead-210

Lead-210

Lead-210

Alpha

Alpha

Parmname Units

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

Anlst Date Time

MJH1

KSD1

BXF1

JXS4

04/26/06

04/25/06

04/26/06

04/26/06

04/26/06

04/26/06

04/25/06

04/20/06

04/21/06

05:24

18:43

13:29

14:35

13:29

13:44

14:15

22:57

11:57

QC

15.7

-412

5.78

6.40

0.00

38.3

0.577

46.1

0.323

71.6

0.877

29.5

0.253

70.3

49.9

283

NOM Sample

1.24

1.24

1.08

1.08

48.2

Range

(0%-20%)

(75%-125%)

(75%-125%)

(0%-20%)

(75%-125%)

(75%-125%)

(0%-20%)

(75%-125%)

Qual

U

U

U

U

UUI

U

U

U

U

U

QC1201068236

QC1201060417    159242003

QC1201060419

QC1201060416

QC1201060418    159242003

QC1201070734    159242003

QC1201070736

QC1201070733

QC1201070735    159242003

QC1201071724    159247001

QC1201071726

QC1201071723

RPD%

73

0

4

REC%

115

115

81

77

87

40.3

61.0

36.5

91.5

327

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

LCS

MB

159247Workorder:

U

U

+/-0.666

+/-0.666

+/-1.08

+/-1.08

+/-7.06

+/-16.8

+/-426

+/-9.79

+/-10.3

+/-2.25

+/-60.7

+/-0.503

+/-2.84

+/-0.444

+/-4.18

+/-1.12

+/-4.70

+/-0.972

+/-10.7

+/-6.79

+/-30.4

*
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QC Summary

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

Rad Gas Flow

Rad Ra-226

Rad Total U

521039

518058

523680

Batch

Batch

Batch

Alpha

Alpha

Alpha

Radium-226

Radium-226

Radium-226

Radium-226

Total Uranium

Total Uranium

Total Uranium

Total Uranium

Total Uranium

Parmname Units

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

ug/L

ug/L

ug/L

ug/L

ug/L

Anlst Date Time

JXS4

SG

DRS1

04/20/06

04/21/06

04/10/06

04/10/06

04/10/06

04/26/06

04/26/06

04/26/06

04/26/06

04/26/06

22:57

11:57

09:30

08:55

09:30

10:18

10:26

10:27

10:15

10:22

QC

0.133

261

281

0.880

30.1

0.550

23.0

13.7

37.5

5.24

0.164

65.8

NOM Sample

48.2

48.2

0.232

0.232

13.7

13.7

Range

(75%-125%)

(0%-20%)

(0%-20%)

(75%-125%)

(75%-125%)

(0%-20%)

(75%-125%)

(75%-125%)

Qual

U

U

U

QC1201071725    159247001

QC1201071728    159247001

QC1201064984    159247001

QC1201064986

QC1201064983

QC1201064985    159247001

QC1201077881    159242003

QC1201077883

QC1201077884

QC1201077880

QC1201077882    159242003

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

RPD%

7

36

0

151

REC%

65

71

120

92

75

105

104

327

327

25.1

25.1

50.0

5.00

50.0

MS

MSD

DUP

LCS

MB

MS

DUP

LCS

LCSD

MB

MS

159247Workorder:

*

*

B

BD

E

H

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

Results below the MDC or low tracer recovery.

Concentration of the target analyte exceeds the instrument calibration range.

Analytical holding time exceeded.

U

U

+/-7.06

+/-7.06

+/-0.356

+/-0.356

+/-0.299

+/-0.299

+/-1.56

+/-40.9

+/-41.6

+/-0.559

+/-2.32

+/-0.431

+/-1.92

+/-0.299

+/-2.27

+/-0.116

+/-0.035

+/-3.97

*
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QC Summary

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

Parmname

Page 5 of 5

Units Anlst Date TimeQCNOM Sample RangeQual RPD% REC%

159247Workorder:

J

U

UI

X

d

h

Indicates an estimated value.

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

Uncertain identification for gamma spectroscopy.

Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details.

The 2:1 depletion requirement was not met for this sample

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# fXXflQb______ Product: ~TiO~ Date: Cf4 )c^-[/ £X-P
Criteria: Yes No Comments

Sample Solids are less than 100 mg for GAB. O/A
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.

■S

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

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.

J

Tracer yield is 15-125% . Carrier yield 25-125%.
Or meets the client's contract acceptance criteria. y
Method blank is less than the RDL.
(If rad samples, < 5% of lowest activity) y
Sample was run within hold time.
Special requirements page checked /
Sample was correctly preserved if required. y

Smears Taken for Radioactive batches.
Ap-

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.
No transcription errors are apparent.

s

QC data entered into QC database.
Batch entered into Case Narrative. y
Batch non-conformances completed
If applicable. OIa
General Engineering Laboratories

Primary Review Performed 0 1 £icJ! 1 C ^ ^ ^l&flOLp

Secondary Review Performed By:_ if (qj 101/

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

SAMPLE ID : S0159242003 TH
SAMPLE QTY: 0.200 L

DETECTOR NUMBER :34425
AVERAGE %EFFICIENCY :32.6623

% YIELD : 107.855

COUNT DATE:20-APR-2006 07:49:44
ELAPSED LIVE TIME(SEC): 14399.99
ANALYST :BJB1

MS : 0159-0
MSD: 0159-0
LCS: 0159-0

TRACER: 0387-B-102
BKG FILE: B078.CNF;602

BKG DATE: 16-APR-2006

MS PCI/L : 53.92892
MSD PCI/L: 53.92892
LCS PCI/L : 53.92892

TRACER DPM : 4.3537
EFF FILE : W078.CNF;154

CAL DATE: 3-APR-2006

MS ISOTOPE : TH-230
MSD ISOTOPE: TH-230
LCS ISOTOPE: TH-230

TRACER ISOTOPE: AC227
LIB FILE : ENV ALPHA TH.N

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG
AREA

%ABUN ACTIVITY
pCi/L

ERROR
2-SIGMA

MDA
pCi/L

AC-227 5978.000 193.520 0.480 54.75400 9.81 E+00 2.07E+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 3.64E-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 1.560 1.440 100.0000 4.16E-02 9.77E-02 2.29E-01

REVIEWED BY: DATE :

h i> I 
bs s
r >>i£ i J

I
> > £ £

h

5 5

TH230 TH229
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BATCH NUMBER: 520798
SAMPLE DATE : 19-APR-2006 08:15:00

SAMPLE ID: SOI 59247001 TH
SAMPLE QTY: 0.200 L

DETECTOR NUMBER :9537
AVERAGE %EFFICIENCY :31.0572

% YIELD : 90.028

COUNT DATE:21 -APR-2006 11:47:51
ELAPSED LIVE TIME(SEC): 14399.99
ANALYST :BJB1

MS : 0159-0
MSD: 0159-0
LCS: 0159-0

TRACER: 0387-B-102
BKG FILE: B011.CNF;696

BKG DATE: 17-APR-2006

MS PCI/L : 53.92892
MSD PCI/L: 53.92892
LCS PCI/L: 53.92892

TRACER DPM: 4.3536
EFF FILE: W011.CNF;198

CAL DATE: 3-APR-2006

MS ISOTOPE: TH-230
MSD ISOTOPE: TH-230
LCS ISOTOPE: TH-230

TRACER ISOTOPE: AC227
LIB FILE : ENV ALPHA TH.N

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG
AREA

%ABUN ACTIVITY
pCi/L

ERROR
2-SIGMA

MDA
pCi/L

AC-227 5978.000 147.280 0.720 54.75400 9.81 E+00 2.42E+00 4.62E-01
TH-228 5363.000 13.400 3.600 99.94000 4.51 E-01 2.96E-01 3.98 E-01
TH229 4900.000 2.320 1.680 99.52000 7.82E-02 1.42E-01 3.04E-01
TH-230 4625.000 12.560 1.440 100.0000 4.22E-01 2.66E-01 2.88E-01
TH-232 3972.000 13.000 0.000 100.0000 4.36E-01 2.55E-01 1.01 E-01

REVIEWED BY: DATE:

GU>

is
1 1 » 2$

h
> >^> 2 2 2 2 J
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BATCH NUMBER: 520798
SAMPLE DATE : 19-APR-2006 07:30:00

SAMPLE ID : SI201071140 TH
SAMPLE QTY: 0.200 L

DETECTOR NUMBER :34436
AVERAGE %EFFICIENCY :30.6338

% YIELD : 94.792

COUNT DATE:20-APR-2006 07:49:45
ELAPSED LIVE TIME(SEC): 14400.00
ANALYST :BJB1

MS : 0159-0 MS PCI/L : 53.92892 MS ISOTOPE: TH-230
MSD: 0159-0 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: B083.CNF;602

BKG DATE: 16-APR-2006
EFF FILE: W083.CNF;187

CAL DATE: 3-APR-2006
LIB FILE : ENV ALPHA TH.N

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG
AREA

%ABUN ACTIVITY
pCi/L

ERROR
2-SIGMA

MDA
pCi/L

AC-227 5978.000 159.520 0.480 54.75400 9.81 E+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 -0.72(5 0.720 100.0000 -2.33E-02 2.71 E-02 2.24E-01

REVIEWED BY: DATE:

2376 2779 3185 3595 40C8 442 6124 6557 6993

Energy (keV)
TH230 TH229 TH227
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BATCH NUMBER: 520798
SAMPLE DATE : 19-APR-2006 07:30:00

SAMPLE ID : SI201071141 TH
SAMPLE QTY: 0.200 L

DETECTOR NUMBER :30451
AVERAGE %EFFICIENCY :29.9703

% YIELD : 68.028

COUNT DATE:20-APR-2006 07:49:45
ELAPSED LIVE TIME(SEC): 14400.00
ANALYST :BJB1

MS : 0159-0
MSD : 0159-0
LCS: 0159-0

TRACER: 0387-B-102
BKG FILE: B085.CNF;607

BKG DATE: 16-APR-2006

MS PCI/L : 53.92892
MSD PCI/L: 53.92892
LCS PCI/L: 53.92892

TRACER DPM: 4.3537
EFF FILE: W085.CNF;205

CAL DATE: 3-APR-2006

MS ISOTOPE : TH-230
MSD ISOTOPE: TH-230
LCS ISOTOPE: TH-230

TRACER ISOTOPE: AC227
LIB FILE : ENV ALPHA TH.N

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG
AREA

%ABUN ACTIVITY
pCi/L

ERROR
2-SIGMA

MDA
pCi/L

AC-227 5978.000 112.000 0.000 54.75400 9.81 E+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:

co
HZ
=)
o
o
>>.ti
>
<
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BATCH NUMBER: 520798
SAMPLE DATE : 19-APR-2006 07:30:00

SAMPLE ID : S1201071142 TH
SAMPLE QTY: 0.100 L

DETECTOR NUMBER :29278
AVERAGE %EFFICIENCY :26.2964

% YIELD : 44.996

COUNT DATE:20-APR-2006 07:49:45
ELAPSED LIVE TIME(SEC): 14400.00
ANALYST :BJB1

MS : 0159-0
MSD: 0159-0
LCS: 0159-0

TRACER: 0387-B-102
BKG FILE: B086.CNF;608

BKG DATE: 16-APR-2006

MS PCI/L : 107.8578
MSD PCI/L: 107.8578
LCS PCI/L: 107.8578

TRACER DPM : 4.3537
EFF FILE: W086.CNF;176

CAL DATE: 3-APR-2006

MS ISOTOPE : TH-230
MSD ISOTOPE: TH-230
LCS ISOTOPE: TH-230

TRACER ISOTOPE: AC227
LIB FILE : ENV ALPHA TH.N

NUCLIDE ACTIVITY SUMMARY

JCLIDE ENERGY NET
AREA

BKG
AREA

%ABUN ACTIVITY
pCi/L

ERROR
2-SIGMA

MDA
pCI/L

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 1.21 E-01 3.28E-01 8.37 E-01

REVIEWED BY:

fliowy

DATE:

^ ~ljl^ion

2> fiIs,> > 22 > > 2 2

%jo toj*
J J

TH230 TH229
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BATCH NUMBER: 520798
SAMPLE DATE : 19-APR-2006 07:30:00

SAMPLE ID : SI 201071143 TH
SAMPLE QTY: 0.200 L

DETECTOR NUMBER :30434
AVERAGE %EFFICIENCY :27.0872

% YIELD : 112.742

COUNT DATE:20-APR-2006 07:49:45
ELAPSED LIVE TIME(SEC): 14400.00
ANALYST :BJB1

MS : 0159-0 MS PCI/L : 53.92892 MS ISOTOPE: TH-230
MSD : 0159-0 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

BKG DATE: 16-APR-2006
EFF FILE: W088.CNF;171

CAL DATE: 3-APR-2006
LIB FILE : ENV ALPHA TH.N

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG
AREA

%ABUN ACTIVITY
pCi/L

ERROR
2-SIGMA

MDA
pCi/L

AC-227 5978.000 167.760 0.240 54.75400 9.81 E+00 2.21 E+00 3.08E-01
TH-228 5363.000 6.840 2.160 99.94000 2.1 IE-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:

CO I—z
=)
oo
>.•«—«
:>
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Energy (keV)
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Radiochemistry Batch Checklist, Rev 4

Batch# j Product: Date:
Criteria: Yes No Comments

Sample Solids are less than 100 mg for GAB. do
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.

A

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

Method RDL has been met. s/
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.

V

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) y
Sample was run within hold time.
Special requirements page checked y
Sample was correctly preserved if required.

y
Smears Taken for Radioactive batches.

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

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

y

QC data entered into QC database.
Batch entered into Case Narrative. y
Batch non-conformances completed
If applicable. DIP
General Engineering Laboratories

2/22/2005j 
Primary Review Performed By:.Bv: iCcOO (

Secondary Review Performed By:_

MltS/Xe

■ftsCI 'I Ls/tn,

0\l7Q-O\\zr)
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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 LCS PCI/L: 13.14673 LCS ISOTOPE: U-238

TRACER : 0688-H TRACER DPM : 5.4106 TRACER ISOTOPE: U232
BKG FILE: B011.CNF;696

BKG DATE: 17-APR-2006
EFF FILE: W011.CNF;198

CAL DATE: 3-APR-2006
LIB FILE : ENV ALPHA UU.N

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG
AREA

%ABUN

U-3/4 4763.020 218.080 1.920 100.0000
U232 5302.100 278.360 2.640 100.0000
U-235 4391.000 5.760 0.240 80.90000
U-238 4184.730 113.760 0.240 100.0000

REVIEWED BY:

ACTIVITY TPU MDA UNC
pCi/L 1.96-SIGMA pCi/L pCi/L

9.54E+00 1.95 E+00 4.13E-01 1.27E+00
1.22E+01 2.37E+00 4.62E-01 1.44E+00
3.11 E-01 2.65E-01 2.85E-01 2.61 E-01
4.98E+00 1.20E+00 2.31 E-01 9.16E-01

DATE :

h, h
Is i >> > > ££ J «

b

I III III III III

2406 2800 3198 3601 4

Energy (keV
UU5/6 UU234 UU232UU238Page 43 of 913



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 LCS PCI/L: 13.14673 LCS ISOTOPE: U-238

TRACER : 0688-H TRACER DPM : 5.4107 TRACER ISOTOPE: U232
BKG FILE: B017.CNF;1520

BKG DATE: 17-APR-2006
EFF FILE: W017.CNF;1149

CAL DATE: 3-APR-2006
LIB FILE : ENV ALPHA UU.N

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG
AREA

%ABUN

U-3/4 4763.020 699.280 0.720 100.0000
U232 5302.100 326.600 2.400 100.0000
U-235 4391.000 24.760 0.240 80.90000
U-238 4184.730 419.040 0.960 100.0000

REVIEWED BY:

ACTIVITY TPU MDA UNC
pCi/L 1.96-SIGMA pCi/L pCi/L

2.61 E+01 4.31 E+00 2.59E-01 1.93E+00
1.22E+01 2.24E+00 3.81 E-01 1.33E+00
1.14E+00 4.83E-01 2.43E-01 4.52E-01
1.56E+01 2.75E+00 2.82E-01 1.50E+00

DATE :q>>l o4\i\ )oj>

I | I
J J jj jj jg ^

l>
1?
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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 LCS PCI/L: 13.14673 LCS ISOTOPE: U-238

TRACER : 0688-H TRACER DPM : 5.4069 TRACER ISOTOPE: U232
BKG FILE: B018.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
AREA

BKG
AREA

%ABUN

U-3/4 4763.020 1.520 0.480 100.0000
U232 5302.100 266.600 2.400 100.0000
U-235 4391.000 1.000 0.000 80.90000
U-238 4184.730 0.280 0.720 100.0000

REVIEWED BY:

ACTIVITY TPU MDA UNC
pCi/L 1.96-SIGMA pCi/L pCi/L

6.94E-02 1.31 E-01 2.84E-01 1.30E-01
1.22E+01 2.41 E+00 4.66E-01 1.47E+00
5.65E-02 1.1 IE-01 1.69E-01 1.11 E-01
1.28E-02 9.70E-02 3.17E-01 9.69E-02

DATE . ^ jas

3>|> 1?
S> > >w >J 1
3S S 8?ti M ^
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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 LCS PCI/L: 13.14673 LCS ISOTOPE: U-238

TRACER: 0688-H TRACER DPM: 5.4106 TRACER ISOTOPE: U232
BKG FILE: B116.CNF;16

BKG DATE: 16-APR-2006
EFF FILE : W116.CNF;11

CAL DATE: 4-APR-2006
LIB FILE : ENV ALPHA UU.N

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG
AREA

%ABUN ACTIVITY
pCi/L

TPU
1.96-SIGMA

MDA
pCi/L

UNC
pCi/L

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 2.07 E+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 8.21 E-01

REVIEWED BY: DATE :

U-33F - /0-f ^

P P P P 
> «*>!'> >^s> >^ J J j J «
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MS : 0858-B MS PCI/L : 26.29347 MS ISOTOPE: U-238
MSD : 0858-B MSD PCI/L : 26.29347 MSD ISOTOPE: U-238
LCS: 0858-B LCS PCI/L: 26.29347 LCS ISOTOPE: U-238

TRACER : 0688-H TRACER DPM: 5.4106 TRACER ISOTOPE: U232
BKG FILE: B020.CNF;677

BKG DATE: 17-APR-2006
EFF FILE: W020.CNF;179

CAL DATE: 3-APR-2006
LIB FILE : ENV ALPHA UU.N

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG
AREA

%ABUN ACTIVITY
pCi/L

TPU
1.96-SIGMA

MDA
pCi/L

UNC
pCi/L

U-3/4 4763.020 410.760 0.240 100.0000 3.34E+01 6.01 E+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 5.31 E-01 6.84E-01
U-238 4184.730 397.280 0.720 100.0000 3.23E+01 5.84E+00 5.65E-01 3.18E+00

REVIEWED BY: DATE :

<9£jP.3 *
ich(%

fijff oql^i/oLp
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DETECTOR NUMBER :33893 
AVERAGE %EFFICIENCY :30.9792

% YIELD : 92.317

COUNT DATE:21-APR-2006 07:38:37 
ELAPSED LIVE TIME(SEC): 14400.00 
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 LCS PCI/L: 13.14673 LCS ISOTOPE: U-238

TRACER : 0688-H TRACER DPM : 5.4069 TRACER ISOTOPE: U232
BKG FILE: B021.CNF;681

BKG DATE: 17-APR-2006
EFF FILE: W021.CNF;201

CAL DATE: 3-APR-2006
LIB FILE : ENV ALPHA UU.N

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG
AREA

%ABUN

U-3/4 4763.020 473.280 0.720 100.0000
U232 5302.100 371.080 1.920 100.0000
U-235 4391.000 19.760 0.240 80.90000
U-238 4184.730 428.520 0.480 100.0000

REVIEWED BY:

ACTIVITY TPU MDA UNC
pCi/L 1.96-SIGMA pCi/L pCi/L

1.55E+01 2.62E+00 2.28E-01 1.40E+00
1.22E+01 2.14E+00 3.10E-01 1.24E+00
8.01 E-01 3.74E-01 2.14E-01 3.56E-01
1.41 E+01 2.41 E+00 2.04E-01 1.33E+00

'IftMomzi |OU>
Us- m.i

l^.l
lO&^O

j 111
S ii „ S i§. S SI u „ §S gs 3 $ gs $
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Radiochemistry Batch Checklist, Rev 4

Batch# Product: Date:
Criteria: Yes No Comments

Sample Solids are less than 100 mg for GAB.
iGP

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.

Method RDL has been met. c/
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.

y

Tracer yield is 15-125% . Carrier yield 25-125%.
Or meets the client's contract acceptance criteria. S
Method blank is less than the RDL.
(If rad samples, < 5% of lowest activity) y
Sample was run within hold time.
Special requirements page checked /
Sample was correctly preserved if required.

y
Smears Taken for Radioactive batches.

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.
No transcription errors are apparent.
QC data entered into QC database.
Batch entered into Case Narrative.
Batch non-conformances completed
If applicable.
General Engineering Laboratories

2/22/2005
Primary Review Performed By:.

Secondary Review Performed

'-/ft P/Vkj ^

.C-rlnt. 0 oJihkotfl.. Otlesfcui
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MS : 0904-B MS PCI/L : 40.26058 MS ISOTOPE: PO-210
MSD : 0904-B MSD PCI/L : 40.26058 MSD ISOTOPE: PO-210
LCS : 0904-B LCS PCI/L: 40.26058 LCS ISOTOPE: PO-210

TRACER : 0546-D TRACER DPM : 4.6844 TRACER ISOTOPE: PO-209
BKG FILE: B075.CNF;688

BKG DATE: 16-APR-2006
EFF FILE : W075.CNF;178

CAL DATE: 3-APR-2006
LIB FILE : ENV ALPHA PO.N

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG
AREA

%ABUN ACTIVITY
pCi/L

TPU
1.96-SIGMA

MDA
pCi/L

UNC
pCi/L

PO-208 5115.000 -0.920 1.920 99.99800 -4.45E-02 1.15E-01 4.57E-01 1.15E-01
PO-209 4882.000 221.840 2.160 99.74000 1.06E+01 2.05E+00 4.68E-01 1.40E+00
PO-210 5304.380 -0.880 y 2.880 100.0000 -4.87E-02 1.78E-01 6.03E-01 1.78E-01

REVIEWED BY: DATE :

%
u

„ >^> >^>£ ^ J ^ J ^
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MS : 0904-B 
MSD : 0904-B 
LCS : 0904-B 

TRACER: 0546-D 
BKG FILE: B032.CNF;703 

BKG DATE: 23-APR-2006

MS PCI/L : 35.34450
MSD PCI/L: 35.34450
LCS PCI/L : 35.34450

TRACER DPM : 4.6821
EFF FILE : W032.CNF;242 

CAL DATE: 4-APR-2006

MS ISOTOPE: PO-210 
MSD ISOTOPE: PO-210 
LCS ISOTOPE: PO-210 

TRACER ISOTOPE: PO-209 
LIB FILE : ENV_ALPHA_PO.N

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG
AREA

%ABUN ACTIVITY
pCi/L

TPU
1.96-SIGMA

MDA
pCi/L

UNC
pCi/L

PO-208 5115.000 0.320 1.680 99.99800 2.52E-02 2.39E-01 7.10E-01 2.39E-01
PO-209 4882.000 134.320 1.680 99.74000 1.05E+01 2.68E+00 7.09E-01 1.80E+00
PO-210 5304.380 -1.080 y 4.080 100.0000 -8.79E-02 3.19E-01 1.01E+00 3.18E-01

REVIEWED BY: DATE :

C/3H2
3
o
o
>>
:>
"o<

2337 2736 3139 3545 3956 4370

> : > > > Ji.iS.Si!

I I

5239

i i i i i i

5635 6064 6497 6934 7375
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MS : 0904-B 
MSD: 0904-B 
LCS: 0904-B 

TRACER: 0546-D 
BKG FILE: B085.CNF;607 

BKG DATE: 16-APR-2006

MS PCI/L : 40.26058
MSD PCI/L: 40.26058
LCS PCI/L: 40.26058

TRACER DPM : 4.6844
EFF FILE : W085.CNF;205 

CAL DATE: 3-APR-2006

MS ISOTOPE: PO-210 
MSD ISOTOPE: PO-210 
LCS ISOTOPE: PO-210 

TRACER ISOTOPE: PO-209 
LIB FILE : ENV_ALPHA_PO.N

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG
AREA

%ABUN ACTIVITY
pCi/L

TPU
1.96-SIGMA

MDA
pCi/L

UNC
pCi/L

PO-208 5115.000 0.040 0.960 99.99800 2.46E-03 1.34E-01 4.64E-01 1.34E-01
PO-209 4882.000 174.760 0.240 99.74000 1.06E+01 2.29E+00 3.19E-01 1.57E+00
PO-210 5304.380 0.760 0.240 100.0000 5.34E-02 1.42E-01 3.71 E-01 1.42 E-01

REVIEWED BY: DATE :

ACKmDfr

2390 2791 3196 3605 4018 4435 485J 5708 6140 7015
Energy (keV)
PO209 PO208 PO210
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MS : 0904-B 
MSD : 0904-B 
LCS: 0904-B 

TRACER: 0546-D 
BKG FILE: B086.CNF;608 

BKG DATE: 16-APR-2006

MS PCI/L : 40.26058
MSD PCI/L : 40.26058
LCS PCI/L: 40.26058

TRACER DPM : 4.6844
EFF FILE: W086.CNF;176 

CAL DATE: 3-APR-2006

MS ISOTOPE: PO-210 
MSD ISOTOPE: PO-210 
LCS ISOTOPE: PO-210 

TRACER ISOTOPE: PO-209 
LIB FILE : ENV_ALPHA_PO.N

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG
AREA

%ABUN ACTIVITY
pCi/L

TPU
1.96-SIGMA

MDA
pCi/L

UNC
pCi/L

PO-208 5115.000 48.560 1.440 99.99800 2.64E+00 8.53E-01 4.66E-01 7.56E-01
PO-209 4882.000 197.520 0.480 99.74000 1.06E+01 2.16E+00 3.32E-01 1.47E+00
PO-210 5304.380 546.520 0.480 100.0000 3.40E+01 5.83E+00 3.87E-01 2.85E+00

REVIEWED BY: DATE :

i i i i .............
2372 2774 3179 3587 3998 4412 ^ 829
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MS : 0904-B MS PCI/L : 35.34450 MS ISOTOPE: PO-210
MSD: 0904-B MSD PCI/L: 35.34450 MSD ISOTOPE: PO-210
LCS: 0904-B LCS PCI/L: 35.34450 LCS ISOTOPE: PO-210

TRACER : 0546-D TRACER DPM : 4.6821 TRACER ISOTOPE: PO-209
BKG FILE: B088.CNF;598

BKG DATE: 16-APR-2006
EFF FILE: W088.CNF;171

CAL DATE: 3-APR-2006
LIB FILE : ENV ALPHA PO.N

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET
AREA

BKG
AREA

%ABUN ACTIVITY
pCi/L

TPU
1.96-SIGMA

MDA
pCI/L

UNC
pCi/L

PO-208 5115.000 47.520 0.480 99.99800 2.90E+00 9.48E-01 3.79E-01 8.29E-01
PO-209 4882.000 173.040 0.960 99.74000 1.05E+01 2.30E+00 4.60E-01 1.58E+00
PO-210 5304.380 501.800 1.200 100.0000 3.13E+01 5.67E+00 5.04E-01 2.74E+00

REVIEWED BY: DATE :

rn^N*

2340 2731 3125 3522 3921 4324 47 29 5547 5960 6376 6795 7216
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Radiochemistry Batch Checklist, Rev 4

Batch#_^_0^\^______  Product:_^f^/ri!ljMKr^__
Criteria: ^ Yes No Comments

Sample Solids are less than 100 mg for GAB.

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. /

Method RDL has been met. y nee- 2>Uij<W
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.

y

Tracer yield is 15-125% . Carrier yield 25-125%.
Or meets the client's contract acceptance criteria. k>/a
Method blank is less than the RDL.
(If rad samples, < 5% of lowest activity) y
Sample was run within hold time.
Special requirements page checked

y

Sample was correctly presen/ed if required.
y

Smears Taken for Radioactive batches.
Ki/fV

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

1

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

y

QC data entered into QC database.
Batch entered into Case Narrative. y
Batch non-conformances completed
If applicable. y NOt 3/1020
General Engineering Laboratories
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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

519510 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 DUP 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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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 pCi/L 3.74 N

Cadmium-115 2.320E+05 2.226E+06 pCi/L 0 N

Iodine-135 1.000E+41 1.390E+41 pCi/L 0 N

Lead-212 [ft -AAte-O 2.429 pCi/L 4.371 io.o \y\
Manganese-56 1.000E+41 2.000E+41 pCi/L 0 N

Molybdenum-99 1.172E+05 89520 pCi/L 0 N

Potassium-40 43.16 16.33 pCi/L 34.39 N

Technetium-99m 1.000E+41 7.636E+40 pCi/L 0 N

Thulium-171 4043 2188 pCi/L 2075 N

519510 158275001 SAMPLE 25-APR-06 Annihilation Rad. 15.58 2.031 pCi/L 3.721 N

Antimony-127 4866 7583 pCi/L 0 N

Cadmium-115 5.908E+05 2.532E+06 pCi/L 0 N

Cerium-143 5.140E+08 8.507E+09 pCi/L 0 N

Lead-212 [ft - 7.1640 2.547 pCi/L 4.625 10.0 til

Molybdenum-99 1.425E+05 1.297E+05 pCi/L 0 N

Potassium-40 32.23 15.22 pCi/L 30.47 N

Praseodymium-144 1.000E+41 1.852E+41 pCi/L 0 N

Promethium-149 1.750E+06 2.588E+07 pCi/L 0 N

Sodium-24 2.035E+20 1.161 E+21 pCi/L 0 N

Technetium-99m 1.000E+41 1.213E+41 pCi/L 0 N

Thorium-234 287.2 154.4 pCi/L 117.4 N

Thulium-171 2399 1367 pCi/L 2171 N

Uranium-238 287.2 154.4 pCi/L 89.81 N

519510 158276001 SAMPLE 25-APR-06 Actinium-227 32.23 23.18 pCi/L 25.11 N

Annihilation Rad. 16.28 1.843 pCi/L 3.962 N

Antimony-127 11930 16570 pCi/L 0 N

Cadmium-115 1.783E+06 1.059E+07 pCi/L 0 N

Cerium-143 1.154E+11 1.435E+11 pCi/L 0 N

Lead-212 UV -6.69-0 2.591 pCi/L 4.671 io.o vxl

Molybdenum-99 4.877E+05 3.927E+05 pCi/L 0 N

Praseodymium-144 1.00GE+41 2.000E+41 pCi/L 0 N

Sodium-24 3.619E+23 2.323E+23 pCi/L 0 N

Technetium-99m 1.000E+41 8.052E+40 pCi/L 0 N

Thorium-227VV£ 31.63 22.75 pCi/L 24.64 N

Thulium-171 \\£, 2712 2464 pCi/L 2441 N

519510 158277001 SAMPLE 25-APR-06 Annihilation Rad. 16.49 1.962 pCi/L 4.163 N

Antimony-127 6976 16060 pCi/L 0 N
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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 9.401 E+06 pCi/L 0 N

Lanthanum-140 2.439E+08 5.002E+08 pCi/L 0 N

Molybdenum-99 4.079E+05 2.336E+05 pCi/L 0 N

Niobium-95m 5761 44030 pCi/L 0 N

Potassium-40 62.33 19.26 pCi/L 40.57 N

Promethium-149 2.327E+07 1.026E+08 pCi/L 0 N

Sodium-24 1.585E+22 8.289E+22 pCi/L 0 N

Technetium-99m 1.000E+41 5.728E+40 pCi/L 0 N

Thulium-171 5661 3203 pCi/L 2659 N

519510 158436001 SAMPLE 25-APR-06 Annihilation Rad. 13.23 1.808 pCi/L 3.787 N

Antimony-127 667.6 6518 pCi/L 0 N

Cadmium-115 2.338E+06 1.802E+06 pCi/L 0 N

Iodine-132 1.000E+41 2.000E+41 pCi/L 0 N

Lead-212\Jf\ ^LS07~35 2.483 pCi/L 4.547 10.0 C\^

Molybdenum-99 50670 86830 pCi/L 0 N

Praseodymium-144 1.000E+41 1.378E+41 pCi/L 0 N

Technetium-99m 1.000E+41 1.714E+41 pCi/L 0 N

Tellurium-132 2439 8532 pCi/L 0 N

Thulium-171 2982 2061 pCi/L 2551 N

519510 158971001 SAMPLE 25-APR-06 Actinium-228 10.61 4.909 pCi/L 9.879 N

Annihilation Rad. 14.6 1.821 pCi/L 3.846 N

Antimony-127 2131 1809 pCi/L 0 N

Bismuth-211'^^ 14.77 16.48 pCi/L 11.92 N

Cadmium-115 52020 1.900E+05 pCi/L 0 N

Cerium-143 6.537E+07 1.284E+08 pCi/L 0 N

Iodine-132 1.000E+41 2.000E+41 pCi/L 0 N

Iodine-135 2.156E+39 1.972E+39 pCi/L 0 N

Molybdenum-99 17960 14140 pCi/L 0 N

Potassium-40^ 24.96 26.93 pCi/L 18.68 N

Radium-228 10.61 4.909 pCi/L 9.879 N

Sodium-24 2.011E+17 1.617E+17 pCi/L 0 N

Technetium-99m 1.000E+41 7.873E+40 pCi/L 0 N

Thorium-234 112.6 68.12 pCi/L 108.5 N

Thulium-171 'Af 2826 1738 pCi/L 1932 N
Uranium-238 112.6 68.12 pCi/L 108.5 N

519510 158971002 SAMPLE 25-APR-06 Annihilation Rad. 16.2 1.889 pCi/L 3.974 N

Iodine-135 2.678E+38 2.518E+39 pCi/L 0 N
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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 pCi/L 0 N

Molybdenum-99 18850 16570 pCi/L 0 N

Praseodymium-144 1.000E+41 2.000E+41 pCi/L 0 N

Promethium-149 9.997E+05 2.196E+06 pCi/L 0 N

Technetium-99m 1.000E+41 8.788E+40 pCi/L 0 N

Thulium-171 ^ 3368 2485 pCi/L 2281 N

519510 158971003 SAMPLE 25-APR-06 Annihilation Rad. 15.53 2.091 pCi/L 3.875 N

Iodine-133 1.048E+12 2.619E+12 pCi/L 0 N

Molybdenum-99 23630 13690 pCi/L 0 N

Potassium-40 ^ 18.58 29.58 pCi/L 18.54 N

Protactinium-234m'^' 304.7 250.4 pCi/L 234.8 N

Technetium-99m 1.000E+41 8.747E+40 pCi/L 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 pCi/L 0 N

Iodine-133 3.963E+11 2.726E+12 pCi/L 0 N

Lead-212 '5*89-0 2.897 pCi/L 5 10.0 ^

Manganese-56 1.000E+41 2.506E+41 pCi/L 0 N

Molybdenum-99 20220 14670 pCi/L 0 N

Praseodymium-144 1.000E+41 3.076E+41 pCi/L 0 N

Promethium-149 1.033E+06 2.345E+06 pCi/L 0 N

Sodium-24 3.551E+17 3.676E+17 pCi/L 0 N

Technetium-99m 1.000E+41 9.772E+40 pCi/L 0 N

Tellurium-132 211.8 2368 pCi/L 0 N

519510 159242001 SAMPLE 25-APR-06 Annihilation Rad. 17.95 1.793 pCi/L 3.848 N

Cadmium-115 67830 1.070E+05 pCi/L 0 N

Iodine-135 3.094E+37 2.350E+37 pCi/L 0 N

Manganese-56 1.000E+41 2.000E+41 pCi/L 0 N

Molybdenum-99 10770 9356 pCi/L 0 N

Praseodymium-144 1.000E+41 2.000E+41 pCi/L 0 N

Promethium-149 2.939E+05 1.135E+06 pCi/L 0 N

Technetium-99m 2.596E+40 2.256E+40 pCi/L 0 N

Tellurium-132 292.3 1344 pCi/L 0 N

Thorium-234 262.3 62.63 pCi/L 118.4 N

Uranium-238 262.3 62.63 pCi/L 118.4 N
519510 159242002 SAMPLE 25-APR-06 Antimony-127 634.4 1211 pCi/L 0 N

Bismuth-210 ^ 126.9 280.6 pCi/L 116 N
Bismuth-211 12.88 12.43 pCi/L 6.006 N
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Batch Id
519510

519510

519510

Sample Id Sample Type Run Date Parmname Result Uncertanty Units MDA RDL
159242002 SAMPLE 25-APR-06 Gross Gamma 7.527E+08 4.784E+08 pCi/L 5.223E+07 N

lodlne-132 1.000E+41 7.243E+41 pCi/L 0 N

Iodine-133 1.327E+10 4.512E+11 pCi/L 0 N

Iodine-135 3.320E+36 1.362E+37 pCi/L 0 N

Lead-210 126.9 280.6 pCi/L 116 N

Lead-212 \jjlf _&24lX' 4.662 pCi/L 3.129 10.0 uA

Manganese-56 1.000E+41 1.295E+41 pCi/L 0 N

Molybdenum-99 10380 7018 pCi/L 0 N

Niobium-95m 3257 2617 pCi/L 0 N

Praseodymium-144 1.000E+41 1.322E+41 pCi/L 0 N

Promethium-149 97580 1.162E+06 pCi/L 0 N

Protactinium-231 70.73 69.61 pCi/L 61.12 N

Radium-224 46.55 35.72 pCi/L 24.83 N

Sodium-24 1.151E+16 1.483E+16 pCi/L 0 N

Technetium-99m 2.651 E+40 2.421 E+40 pCi/L 0 N

Tellurium-125m 474.3 511.9 pCi/L 471.2 N

Tellurium-132 214.8 1250 pCi/L 0 N

Thorium-234 55.7 77.63 pCi/L 46.22 N

Thulium-171 3903 2103 pCi/L 1226 N

Uranium-238 55.7 77.63 pCi/L 46.22 N

159242003 SAMPLE 25-APR-06 Annihilation Rad. 14.15 1.748 pCi/L 3.678 N

Antimony-127 127.3 1412 pCi/L 0 N

Bismuth-210 45.91 48.07 pCi/L 33.22 N

Cadmium-115 1.166E+05 1.158E+05 pCi/L 0 N

Cerium-143 7.707E+06 4.887E+07 pCi/L 0 N

Iodine-135 5.803E+36 2.532E+37 pCi/L 0 N

Lead-210 45.91 48.07 pCi/L 33.22 N

Manganese-56 1.000E+41 1.523E+41 pCi/L 0 N

Molybdenum-99 14010 8105 pCi/L 0 N

Potassium-40 55.32 19.28 pCi/L 38.78 N

Sodium-24 1.081E+16 2.102E+16 pCi/L 0 N

Technetium-99m 6.943E+40 4.017E+40 pCi/L 0 N

Thorium-234 {j^ 153.9 25.81 pCi/L 49.19 N

Uranium-238 153.9 25.81 pCi/L 49.19 N

159243001 SAMPLE 26-APR-06 Antimony-127 978.4 1558 pCi/L 0 N

Cadmium-115 2.405E+05 1.452E+05 pCi/L 0 N

Cerium-144 12.34 10.23 pCi/L 9.106 N
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Batch Id Sample Id Sample Type Run Date Parmname Result Uncertanty Units MDA RDL

519510 159243001 SAMPLE 26-APR-06 Gross Gamma 1.700E+09 1.537E+09 pCi/L 4.398E+08 N

Iodine-133 1.988E+12 1.313E+12 pCi/L 0 N

Iodine-135 2.996E+38 6.061 E+38 pCi/L 0 N

Manganese-56 1.000E+41 1.032E+42 pCi/L 0 N

Molybdenum-99 19090 9959 pCi/L 0 N

Neodymium-147^/ 94.56 58.27 pCi/L 65.94 N

Niobium-95m 2646 3503 pCi/L 0 N

Praseodymium-144 1.000E+41 1.359E+41 pCi/L 0 N

Sodium-24 4.661 E+16 7.977E+16 pCi/L 0 N

Technetium-99m 1.000E+41 8.264E+40 pCi/L 0 N

Tellurium-132 1717 1763 pCi/L 0 N

Thorium-234 99.27 90.06 pCi/L 55.46 N

Thulium-171 \$, 3245 1222 pCi/L 1167 N

Tin-115 192.7 155.5 pCi/L 162.1 N

Uranium-238 99.27 90.06 pCi/L 46.35 N

519510 159244001 SAMPLE 25-APR-06 Annihilation Rad. 13.3 1.94 pCi/L 4.025 N

Cadmium-115 31370 1.007E+05 pCi/L 0 N

Iodine-132 1.000E+41 1.239E+41 pCi/L 0 N

Lead-212 \J^( — 2.583 pCi/L 4.647 ’OO ay
Manganese-56 1.000E+41 2.000E+41 pCi/L 0 N

Molybdenum-99 9982 5982 pCi/L 0 N

Praseodymium-144 1.000E+41 1.473E+41 pCi/L 0 N

Promethium-149 87820 8.511E+05 pCi/L 0 N

Protactinium-234ny(^> 324.3 205.2 pCi/L 309.9 N

Technetium-99m 2.771 E+39 1.660E+39 pCi/L 0 N

Thulium-171 ^ 1565 946.1 pCi/L 1119 N

Uranium-235 \)(^r 14.95 8.194 pCi/L 14.62 N

519510 159247001 SAMPLE 25-APR-06 Antimony-127 718.1 1494 pCi/L 0 N

Bismuth-21 ly^- 12.27 15.52 pCi/L 6.833 N

Bismuth-212 \Jfir -4A99-Q 10.09 pCi/L 10.25 10.0 41
Californium-251 16.95 8.944 pCi/L 4.78 N

Cerium-143 3.583E+07 8.342E+07 pCi/L 0 N

Iodine-132 1.000E+41 6.603E+41 pCi/L 0 N

Iodine-133 1.324E+11 1.047E+12 pCi/L 0 N

Lead-212 \$< ._fe426^0 5.108 pCi/L 2.676 10.0 vjd

Manganese-56 1.000E+41 1.619E+41 pCi/L 0 N

Molybdenum-99 15550 10390 pCi/L 0 N
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Batch Id Sample Id Sample Type Run Date Parmname Result Uncertanty Units MDA RDL
519510 159247001 SAMPLE 25-APR-06 Niobium-95m 823.7 3112 pCi/L 0 N

Praseodymium-144 1.000E+41 1.490E+41 pCi/L 0 N

Promethium-149 1.785E+06 1.737E+06 pCi/L 0 N

Radium-224?^ 61.27 57.61 pCi/L 22.48 N

Technetium-99m 1.000E+41 9.224E+40 pCi/L 0 N

Tellurium-132 205.2 1650 pCi/L 0 N

Thorium-234\^S^ 112.1 96.33 pCi/L 59.99 N

Thulium-171 3807 1521 pCi/L 1261 N

Uranium-238 112.1 96.33 pCi/L 46.16 N

519510 1201068236 MB 25-APR-06 Barium-137m 17.07 2.005 pCi/L 4.244 N

Bismuth-210'^i- 231.5 98.63 pCi/L 157.3 N

Cesium-137\j^ 18.04 2.119 pCi/L 4.486 N

Krypton-85 ^ 1690 341.2 pCi/L 614.6 N

Lead-210 \jfr 231.5 98.63 pCi/L 157.3 N

Lead-212 ^ 2.246 pCi/L 4.183 10 0 OlV
Potassium-40 35.98 14.79 pCi/L 29.86 N

Praseodymium-144 1.000E+41 1.197E+41 pCi/L 0 N

Promethium-147 ijlv 3.886E+06 1.932E+06 pCi/L 3.303E+06 N

519510 1201068237 DUP 26-APR-06 Antimony-127 199.1 1561 pCi/L 0 N

Cadmium-115 1733 1.800E+05 pCi/L 0 N

Californium-251 \_jfr; 19.33 9.376 pCi/L 5.512 N

Iodine-133 3.961 E+11 1.602E+12 pCi/L 0 N

Iodine-135 1.134E+37 8.162E+38 pCi/L 0 N

Molybdenum-99 23310 11740 pCi/L 0 N

Niobium-95m 460.7 3550 pCi/L 0 N

Praseodymium-144 1.000E+41 3.613E+42 pCi/L 0 N

Sodium-24 2.522E+16 8.848E+16 pCi/L 0 N

Technetium-99m 1.000E+41 8.176E+40 pCi/L 0 N

Thorium-234^ 89.8 91.91 pCi/L 60.98 N

Thulium-171 2844 1503 pCi/L 1251 N

Uranium-238 89.8 91.91 pCi/L 51.75 N

519510 1201068238 LCS 26-APR-06 Americium-241 1332 170.5 pCi/L 116.9 N

Barium-137m 445.6 32.86 pCi/L 13.77 N

Cadmium-109 8784 657.9 pCi/L 426.1 N

Cerium-139 78.49 15.07 pCi/L 13.35 N

Cesium-137 471 34.74 pCi/L 14.56 N

Cobalt-57 138.8 16.11 pCi/L 13 N
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Batch Id Sample Id Sample Type Run Date Parmname Result Uncertanty Units MDA RDL
519510 1201068238 LCS 26-APR-06 Cobalt-60 645.8 49.12 pCi/L 15.69 N

Gross Gamma 3193 746.2 pCi/L 1536 N

Neptunium-237 2637 197.5 pCi/L 130.8 N

Promethium-147 2.960E+08 3.437E+07 pCi/L 5.405E+07 N

Tin-113 100.3 26.19 pCi/L 17.38 N

Tin-126 898.1 67.27 pCi/L 43.85 N

Yttrium-88 127.9 30.16 pCi/L 13.35 N
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VAX/VMS Nuclide Identification Report Generated 26-APR-2006 04:46:35.81

********************************************************************************
*                           GENERAL ENG. LABS, LLC.                            *
*                               2040 Savage Road                               *
*                             Charleston, SC 29414                             *
********************************************************************************
Configuration    : DKA0:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G159247001.CNF;1
Sample date      : 22-MAR-2006 10:20:00 Acquisition date : 25-APR-2006 18:46:09
Sample ID        : G159247001           Sample quantity  : 2.00000E+00 LITER
Detector name    : GAM19                Detector geometry: 2LMB
Elapsed live time: 0 10:00:00.00        Elapsed real time: 0 10:00:03.46  0.0%
Energy tolerance : 2.00000 keV          Analyst Initials : MJH1
Abundance limit  : 75.00000             Sensitivity      : 3.00000
Batch ID         : 519510               Detector SN#     : 
Matrix Spike DPM :                      LCS DPM          : 
********************************************************************************

Pk It   Energy     Area   Bkgnd  FWHM Channel  Left  Pw  Cts/Sec %Err    Fit

1  0    18.63       89     731  1.65   37.00    35   6 2.47E-03 49.5 0.00E+00
2  0    46.83*      41     492  1.45   93.34    89   9 1.14E-03120.4
3  2    63.46*     144     631  1.59  126.55   119  19 3.99E-03 41.9 1.21E+00
4  2    66.45      222     534  1.37  132.52   119  19 6.17E-03 19.4
5  0   139.97*     157     547  1.35  279.40   275  10 4.37E-03 33.2
6  0   176.58      207     632  2.92  352.55   346  13 5.75E-03 26.1
7  0   198.34*     127     437  1.56  396.01   391  10 3.52E-03 46.0
8  0   205.30       31     390  1.09  409.92   406   9 8.48E-04118.4
9  0   239.25*     138     614  1.34  477.75   470  16 3.84E-03 46.9
10  0   262.42       22     397  3.93  524.03   519  12 6.16E-04181.2
11  0   283.63       24     256  0.64  566.41   563   8 6.70E-04116.4
12  0   326.90       67     266  2.58  652.88   648  10 1.86E-03 47.6
13  0   351.80*      75     297  4.73  702.61   697  14 2.07E-03 63.1
14  0   583.66*      32     138  1.44 1165.93  1160  12 8.75E-04106.7
15  0   609.82       90     160  2.33 1218.22  1212  13 2.51E-03 30.7
16  0   622.49       12     114  0.47 1243.53  1240  10 3.24E-04174.4
17  0   630.27       28      75  1.33 1259.08  1254   8 7.92E-04 56.5
18  0   707.74       60     137  1.65 1413.92  1407  13 1.68E-03 41.9
19  0   774.15       21      65  1.57 1546.63  1541   9 5.72E-04 75.7
20  0   787.43       14      91  1.35 1573.19  1569  11 3.84E-04136.2
21  0   795.85       39     106  0.82 1590.00  1583  13 1.07E-03 57.5
22  0   868.26       33     102  5.17 1734.74  1727  14 9.12E-04 67.4
23  0  1079.72       26      54  1.84 2157.45  2150  12 7.13E-04 60.6
24  0  1462.26*      17      80  1.33 2922.31  2915  13 4.79E-04140.0
25  0  1518.18       12      29  1.74 3034.14  3027   9 3.30E-04 89.0
26  0  1521.09       13      22  0.73 3039.97  3036  10 3.75E-04 68.4
27  0  1667.29*       9      49  6.76 3332.35  3320  20 2.60E-04207.9
28  1  1700.12       20      37  2.37 3398.02  3393  22 5.51E-04 56.4 2.96E+00
29  1  1705.33       25      36  2.37 3408.43  3393  22 7.06E-04 55.5
30  0  1709.99       14      12  0.67 3417.76  3414   7 3.86E-04 49.5
31  6  1750.10       12       4  1.30 3497.98  3496  12 3.40E-04 38.3 8.96E-01
32  6  1752.99       18      12  1.85 3503.77  3496  12 5.00E-04 40.9
33  0  1787.71       25      97  6.72 3573.20  3551  30 6.94E-04116.9
34  0  1848.41       13      29  4.37 3694.64  3685  13 3.49E-04 93.2
35  0  1967.34       24      35  2.85 3932.53  3921  16 6.62E-04 59.7

Flag: "*" = Peak area was modified by background subtraction
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-------  Identified Nuclides -------

VAX/VMS Nuclide Identification Report Generated 

*******************************************************************************
*                          General Eng. Labs, LLC.                            *
*                              2040 Savage Road                               *
*                            Charleston, SC 29414                             *
*******************************************************************************
*                                                                             *
*                               DETECTOR DATA                                 *
*                                                                             *
* Configuration     : DKA300:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G159247001         *
* Acquisition date : 25-APR-2006 18:46:09 Detector SN#    :                   *
* Detector ID      : GAM19                Sensitivity     : 3.000             *
* Geometry         : 2LMB                 Energy tolerance: 2.000             *
* Elapsed live time:    0 10:00:00.00     Abundance limit : 75.000            *
* Elapsed real time:    0 10:00:03.46     Half life ratio :  8.000            *
*******************************************************************************
*                                                                             *
*                                SAMPLE DATA                                  *
*                                                                             *
* Sample date      : 22-MAR-2006 10:20:00 Nuclide Library :                   *
* Sample ID        : G159247001           Analyst initials: MJH1              *
* Batch Number     : 519510               Sample Quantity : 2.0000E+00 LITER  *
* Recovery         :    1.00000           Carrier Weight :    0.00000         *
*******************************************************************************
*                                                                             *
*                                  QC DATA                                    *
* Standard Weight  :   0.00000                                                *
* CALIB. DATE/TIME : 17-FEB-2006 16:09:06 MS Isotope      :                   *
* MSD DPM          :    0.000             MSD Isotope     :                   *
* LCS DPM          :    0.000             LCS Isotope     :                   *
* LCSD DPM         :    0.000             LCSD Isotope    :                   *
*******************************************************************************

Combined Activity-MDA Report

---- Identified Nuclides ----

Activity        Act error         MDA            
Nuclide     (pCi/LITER )                   (pCi/LITER )

K-40          9.849E+00       2.759E+01      1.167E+01      0.000E+00
RU-106        3.959E+00       1.382E+01      1.038E+01      0.000E+00
BI-210        1.065E+02       2.568E+02      1.532E+02      0.000E+00
PB-210        1.065E+02       2.568E+02      1.532E+02      0.000E+00
BI-211        1.227E+01       1.552E+01      6.833E+00      0.000E+00
RA-224        6.127E+01       5.761E+01      2.248E+01      0.000E+00
RA-226        5.990E+00       3.709E+00      2.217E+00      0.000E+00
TH-228        5.426E+00       5.108E+00      1.955E+00      0.000E+00
TH-230        5.990E+00       3.709E+00      2.217E+00      0.000E+00
U-238         1.121E+02       9.633E+01      4.616E+01      0.000E+00
CF-251        1.695E+01       8.944E+00      4.780E+00      0.000E+00

---- Non-Identified Nuclides ----

Key-Line
Activity   K.L. Act error         MDA            

Nuclide     (pCi/LITER     ) Ided              (pCi/LITER     )

BE-7          2.601E+00       1.464E+01      1.416E+01      0.000E+00 NOT IDENT.
NA-22        -1.934E-01       1.244E+00      1.173E+00      0.000E+00 NOT IDENT.
NA-24         0.000E+00       5.503E+16      0.000E+00      0.000E+00 SHORT HLIF
AL-26        -2.827E-01       1.362E+00      1.299E+00      0.000E+00 NOT IDENT.
SC-46        -6.438E-01       1.387E+00      1.304E+00      0.000E+00 NOT IDENT.
V-48          1.534E+00       4.647E+00      4.624E+00      0.000E+00 NOT IDENT.
CR-51        -1.805E-01       2.463E+01      2.262E+01      0.000E+00 NOT IDENT.
MN-54        -3.475E-01       1.124E+00      1.074E+00      0.000E+00 NOT IDENT.
CO-56         9.327E-01       1.509E+00      1.531E+00      0.000E+00 NOT IDENT.
MN-56         0.000E+00       1.619E+41      0.000E+00      0.000E+00 SHORT HLIF
CO-57        -1.860E-01       1.126E+00      1.061E+00      0.000E+00 NOT IDENT.
CO-58         1.499E+00       1.553E+00      1.552E+00      0.000E+00 NOT IDENT.
FE-59         1.851E+00       3.897E+00      3.885E+00      0.000E+00 NOT IDENT.
CO-60         3.256E-01       1.407E+00      1.367E+00      0.000E+00 NOT IDENT.
ZN-65        -5.230E-01       2.741E+00      2.601E+00      0.000E+00 NOT IDENT.
SE-75        -2.765E-01       2.037E+00      1.724E+00      0.000E+00 FAIL ABUN 
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KR-85         7.654E+01       3.964E+02      3.810E+02      0.000E+00 NOT IDENT.
SR-85         4.812E-01       2.492E+00      2.396E+00      0.000E+00 NOT IDENT.
Y-88         -8.333E-01       1.713E+00      1.586E+00      0.000E+00 NOT IDENT.
Y-91         -8.687E-01       1.645E+00      1.517E+00      0.000E+00 NOT IDENT.
NB-94        -1.139E+00       1.405E+00      1.056E+00      0.000E+00 NOT IDENT.
NB-95        -1.195E+00       2.165E+00      1.945E+00      0.000E+00 NOT IDENT.
NB-95M        0.000E+00       3.112E+03      0.000E+00      0.000E+00 SHORT HLIF
ZR-95        -1.823E+00       2.864E+00      2.558E+00      0.000E+00 NOT IDENT.
MO-99         0.000E+00       1.039E+04      0.000E+00      0.000E+00 SHORT HLIF
TC-99M        0.000E+00       9.224E+40      0.000E+00      0.000E+00 SHORT HLIF
RU-103       -1.785E+00       2.004E+00      1.807E+00      0.000E+00 FAIL ABUN 
RH-106        3.959E+00       1.381E+01      1.065E+01      0.000E+00 FAIL ABUN 
AG-108M      -8.011E-01       1.177E+00      1.092E+00      0.000E+00 NOT IDENT.
CD-109       -8.087E+01       3.303E+01      2.845E+01      0.000E+00 NOT IDENT.
AG-110M      -4.207E-01       1.175E+00      1.083E+00      0.000E+00 FAIL ABUN 
SN-113       -7.211E-01       1.825E+00      1.730E+00      0.000E+00 NOT IDENT.
CD-115        0.000E+00       1.461E+05      0.000E+00      0.000E+00 SHORT HLIF
SN-115        1.834E+01       1.421E+02      1.395E+02      0.000E+00 NOT IDENT.
SN-117M       2.992E+00       5.814E+00      5.562E+00      0.000E+00 NOT IDENT.
TE-123M       3.219E-01       1.267E+00      1.202E+00      0.000E+00 NOT IDENT.
SB-124       -1.446E+00       4.161E+00      3.767E+00      0.000E+00 NOT IDENT.
SB-125        1.559E+00       3.413E+00      3.356E+00      0.000E+00 FAIL ABUN 
TE-125M       8.217E+01       4.915E+02      4.693E+02      0.000E+00 NOT IDENT.
I-126        -7.012E+00       1.709E+01      1.570E+01      0.000E+00 NOT IDENT.
SB-126        8.222E+00       1.479E+01      1.440E+01      0.000E+00 NOT IDENT.
SN-126       -3.605E+00       3.032E+00      2.776E+00      0.000E+00 FAIL ABUN 
SB-127        0.000E+00       1.494E+03      0.000E+00      0.000E+00 SHORT HLIF
I-131        -3.522E-01       2.196E+01      2.125E+01      0.000E+00 FAIL ABUN 
I-132         0.000E+00       6.603E+41      0.000E+00      0.000E+00 SHORT HLIF
TE-132        0.000E+00       1.650E+03      0.000E+00      0.000E+00 SHORT HLIF
BA-133        1.360E+00       1.828E+00      1.604E+00      0.000E+00 NOT IDENT.
I-133         0.000E+00       1.047E+12      0.000E+00      0.000E+00 SHORT HLIF
CS-134        0.000E+00       2.020E+00      1.373E+00      0.000E+00 FAIL ABUN 
CS-135        1.794E+00       6.232E+00      5.393E+00      0.000E+00 NOT IDENT.
I-135         0.000E+00       2.622E+38      0.000E+00      0.000E+00 SHORT HLIF
CS-136       -3.387E-01       9.470E+00      9.129E+00      0.000E+00 FAIL ABUN 
BA-137M       3.314E-01       1.135E+00      1.093E+00      0.000E+00 NOT IDENT.
CS-137        3.520E-01       1.200E+00      1.156E+00      0.000E+00 NOT IDENT.
CE-139        3.987E-01       1.272E+00      1.208E+00      0.000E+00 NOT IDENT.
BA-140       -3.890E+00       2.518E+01      2.375E+01      0.000E+00 NOT IDENT.
LA-140        1.136E+00       8.949E+00      8.558E+00      0.000E+00 FAIL ABUN 
CE-141       -3.104E+00       4.933E+00      3.601E+00      0.000E+00 NOT IDENT.
CE-143        0.000E+00       8.342E+07      0.000E+00      0.000E+00 SHORT HLIF
CE-144        5.871E+00       8.954E+00      8.325E+00      0.000E+00 NOT IDENT.
PM-144        8.612E-01       1.284E+00      1.257E+00      0.000E+00 NOT IDENT.
PR-144        0.000E+00       1.490E+41      0.000E+00      0.000E+00 SHORT HLIF
PM-146        9.193E-01       1.645E+00      1.620E+00      0.000E+00 NOT IDENT.
ND-147       -2.982E-01       6.112E+01      5.829E+01      0.000E+00 NOT IDENT.
PM-147        8.642E+05       2.216E+06      2.126E+06      0.000E+00 NOT IDENT.
PM-149        0.000E+00       1.737E+06      0.000E+00      0.000E+00 SHORT HLIF
EU-152       -3.506E+00       4.861E+00      3.360E+00      0.000E+00 NOT IDENT.
GD-153       -9.017E+00       4.528E+00      3.200E+00      0.000E+00 NOT IDENT.
EU-154       -5.600E-01       3.438E+00      3.239E+00      0.000E+00 NOT IDENT.
EU-155       -6.049E+00       4.391E+00      3.961E+00      0.000E+00 NOT IDENT.
TB-160       -2.731E-01       5.140E+00      4.993E+00      0.000E+00 NOT IDENT.
TM-171        0.000E+00       1.521E+03      1.261E+03      0.000E+00 FAIL ABUN 
HF-181        6.491E-01       2.017E+00      1.966E+00      0.000E+00 FAIL ABUN 
TA-182       -2.293E+00       5.871E+00      5.444E+00      0.000E+00 FAIL ABUN 
IR-192       -5.901E-01       1.577E+00      1.512E+00      0.000E+00 NOT IDENT.
HG-203        8.353E-01       2.275E+00      1.973E+00      0.000E+00 NOT IDENT.
BI-207        9.205E-01       1.494E+00      1.513E+00      0.000E+00 NOT IDENT.
TL-208        1.153E+00       2.462E+00      1.395E+00      0.000E+00 FAIL ABUN 
PB-211        1.092E+01       3.335E+01      3.200E+01      0.000E+00 NOT IDENT.
BI-212        0.000E+00       1.009E+01      1.025E+01      0.000E+00 NOT IDENT.
PB-212        0.000E+00       5.108E+00      2.676E+00      0.000E+00 FAIL ABUN 
BI-214        0.000E+00       3.709E+00      2.656E+00      0.000E+00 FAIL ABUN 
PB-214        0.000E+00       5.404E+00      2.792E+00      0.000E+00 FAIL ABUN 
RN-219       -2.190E+00       1.471E+01      1.409E+01      0.000E+00 NOT IDENT.
RA-223        1.178E+01       2.876E+01      2.482E+01      0.000E+00 NOT IDENT.
AC-227       -2.265E+00       1.628E+01      1.445E+01      0.000E+00 NOT IDENT.
TH-227       -2.226E+00       1.601E+01      1.420E+01      0.000E+00 NOT IDENT.
AC-228       -6.361E+00       6.340E+00      3.935E+00      0.000E+00 FAIL ABUN 
RA-228       -6.361E+00       6.340E+00      3.935E+00      0.000E+00 FAIL ABUN 
TH-229        2.734E+00       2.319E+01      1.903E+01      0.000E+00 NOT IDENT.
PA-231        2.815E+01       6.566E+01      5.660E+01      0.000E+00 FAIL ABUN 
TH-231       -1.226E+00       6.819E+00      6.255E+00      0.000E+00 FAIL ABUN 
TH-232        0.000E+00       4.936E+00      2.584E+00      0.000E+00 FAIL ABUN 
PA-233       -6.460E-01       2.423E+00      2.334E+00      0.000E+00 NOT IDENT.
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PA-234       -1.765E-01       9.014E+00      8.745E+00      0.000E+00 FAIL ABUN 
PA-234M      -1.769E+02       2.173E+02      1.466E+02      0.000E+00 NOT IDENT.
TH-234        0.000E+00       9.633E+01      5.999E+01      0.000E+00 FAIL ABUN 
U-234        -1.491E+00       6.345E+00      4.861E+00      0.000E+00 FAIL ABUN 
U-235        -2.234E+00       1.075E+01      8.010E+00      0.000E+00 FAIL ABUN 
NP-237       -3.305E+00       8.871E+00      8.350E+00      0.000E+00 NOT IDENT.
NP-239       -7.024E+00       7.820E+00      7.182E+00      0.000E+00 NOT IDENT.
AM-241       -1.004E+00       7.986E+00      5.820E+00      0.000E+00 NOT IDENT.
AM-242       -1.887E+01       8.711E+01      8.227E+01      0.000E+00 NOT IDENT.
CM-247        3.372E-01       1.309E+00      1.278E+00      0.000E+00 NOT IDENT.
CF-249        5.133E-01       1.424E+00      1.399E+00      0.000E+00 NOT IDENT.
ANH-511      -6.930E+00       2.681E+00      2.090E+00      0.000E+00 NOT IDENT.
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VAX/VMS Nuclide Identification Report Generated 26-APR-2006 04:46:34.86

********************************************************************************
*                           GENERAL ENG. LABS, LLC.                            *
*                               2040 Savage Road                               *
*                             Charleston, SC 29414                             *
********************************************************************************
Configuration    : DKA0:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G159247001.CNF;1
Sample date      : 22-MAR-2006 10:20:00 Acquisition date : 25-APR-2006 18:46:09
Sample ID        : G159247001           Sample quantity  : 2.00000E+00 LITER
Detector name    : GAM19                Detector geometry: 2LMB
Elapsed live time: 0 10:00:00.00        Elapsed real time: 0 10:00:03.46  0.0%
Energy tolerance : 2.00000 keV          Analyst Initials : MJH1
Abundance limit  : 75.00000             Sensitivity      : 3.00000
Batch ID         : 519510               Detector SN#     : 
Matrix Spike DPM :                      LCS DPM          : 
********************************************************************************

Pk It   Energy     Area   Bkgnd  FWHM Channel  Left  Pw  Cts/Sec %Err    Fit

1  7     4.72     1176     298  1.05    9.21     6  14 3.27E-02  4.8 4.21E+00
2  7     6.48     1293    2094  2.30   12.73     6  14 3.59E-02  8.4
3  0    10.85      355    1728  1.43   21.46    19   8 9.87E-03 21.2
4  0    18.63       89     731  1.65   37.00    35   6 2.47E-03 49.5
5  0    46.83      128     492  1.45   93.34    89   9 3.56E-03 32.4
6  2    63.46      271     631  1.59  126.55   119  19 7.52E-03 18.8 1.21E+00
7  2    66.45      222     534  1.37  132.52   119  19 6.17E-03 19.4
8  0    77.69       27     561  0.81  154.99   151   8 7.63E-04152.2
9  0    92.52      457     901  1.55  184.62   177  14 1.27E-02 14.7
10  0   139.97      176     547  1.35  279.40   275  10 4.88E-03 26.0
11  0   143.88       60     542  3.21  287.22   284  10 1.68E-03 73.3
12  0   176.58      207     632  2.92  352.55   346  13 5.75E-03 26.1
13  0   185.82      240     619  1.38  371.00   366  12 6.68E-03 21.7
14  0   198.34      224     437  1.56  396.01   391  10 6.23E-03 18.8
15  0   205.30       31     390  1.09  409.92   406   9 8.48E-04118.4
16  0   239.25      325     614  1.34  477.75   470  16 9.03E-03 17.9
17  0   262.42       22     397  3.93  524.03   519  12 6.16E-04181.2
18  0   283.63       24     256  0.64  566.41   563   8 6.70E-04116.4
19  0   326.90       67     266  2.58  652.88   648  10 1.86E-03 47.6
20  0   351.80      138     297  4.73  702.61   697  14 3.83E-03 27.8
21  0   511.55      792     214  2.79 1021.83  1014  20 2.20E-02  5.8
22  0   583.66       77     138  1.44 1165.93  1160  12 2.14E-03 32.8
23  0   609.82       90     160  2.33 1218.22  1212  13 2.51E-03 30.7
24  0   622.49       12     114  0.47 1243.53  1240  10 3.24E-04174.4
25  0   630.27       28      75  1.33 1259.08  1254   8 7.92E-04 56.5
26  0   707.74       60     137  1.65 1413.92  1407  13 1.68E-03 41.9
27  0   774.15       21      65  1.57 1546.63  1541   9 5.72E-04 75.7
28  0   787.43       14      91  1.35 1573.19  1569  11 3.84E-04136.2
29  0   795.85       39     106  0.82 1590.00  1583  13 1.07E-03 57.5
30  0   868.26       33     102  5.17 1734.74  1727  14 9.12E-04 67.4
31  0  1079.72       26      54  1.84 2157.45  2150  12 7.13E-04 60.6
32  0  1462.26       80      80  1.33 2922.31  2915  13 2.21E-03 25.8
33  0  1518.18       12      29  1.74 3034.14  3027   9 3.30E-04 89.0
34  0  1521.09       13      22  0.73 3039.97  3036  10 3.75E-04 68.4
35  0  1667.29       20      49  6.76 3332.35  3320  20 5.60E-04 88.6
36  1  1700.12       20      37  2.37 3398.02  3393  22 5.51E-04 56.4 2.96E+00
37  1  1705.33       25      36  2.37 3408.43  3393  22 7.06E-04 55.5
38  0  1709.99       14      12  0.67 3417.76  3414   7 3.86E-04 49.5
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Peak Search Report (continued)                                       Page :   2
Sample ID : G159247001                  Acquisition date : 25-APR-2006 18:46:09

Pk It   Energy     Area   Bkgnd  FWHM Channel  Left  Pw  Cts/Sec %Err    Fit

39  6  1750.10       12       4  1.30 3497.98  3496  12 3.40E-04 38.3 8.96E-01
40  6  1752.99       18      12  1.85 3503.77  3496  12 5.00E-04 40.9
41  0  1787.71       25      97  6.72 3573.20  3551  30 6.94E-04116.9
42  0  1848.41       13      29  4.37 3694.64  3685  13 3.49E-04 93.2
43  0  1967.34       24      35  2.85 3932.53  3921  16 6.62E-04 59.7
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%Error
280.09
349.04
241.03
241.03
126.47

126.44
61.91

94.14

VAX/VMS Nuclide Identification Report Generated 26-APR-2006 04:46:36.30

********************************************************************************
*                           GENERAL ENG. LABS, LLC.                            *
*                               2040 Savage Road                               *
*                             Charleston, SC 29414                             *
********************************************************************************
Configuration    : DKA0:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G159247001.CNF;1
Sample date      : 22-MAR-2006 10:20:00 Acquisition date : 25-APR-2006 18:46:09
Sample ID        : G159247001           Sample quantity  : 2.00000E+00 LITER
Detector name    : GAM19                Detector geometry: 2LMB
Elapsed live time: 0 10:00:00.00        Elapsed real time: 0 10:00:03.46  0.0%
Energy tolerance : 2.00000 keV          Analyst Initials : MJH1
Abundance limit  : 75.00000             Sensitivity      : 3.00000
Batch ID         : 519510               Detector SN#     : 
Matrix Spike DPM :                      LCS DPM          : 
********************************************************************************

Nuclide Line Activity Report

Nuclide Type:                                 
Uncorrected Decay Corr   2-Sigma

Nuclide     Energy    Area    %Abn     %Eff     pCi/LITER   pCi/LITER    %Error
K-40       1460.81      17   10.67*  6.163E-01  9.849E+00   9.849E+00   280.09
RU-106      622.20      12    9.80*  1.204E+00  3.710E+00   3.959E+00   349.04
BI-210       46.50      41    4.05*  3.583E-01  1.062E+02   1.065E+02   241.03
PB-210       46.50      41    4.05*  3.583E-01  1.062E+02   1.065E+02   241.03
BI-211      351.07      75   12.94*  1.761E+00  1.227E+01   1.227E+01   126.47
RA-226      295.21  ------   19.20   1.962E+00  ------  Line Not Found  ------

351.92      75   37.20   1.761E+00  4.270E+00   4.270E+00   126.44
609.31      90   46.30*  1.222E+00  5.990E+00   5.990E+00    61.91

TH-228       84.40  ------    1.21   2.243E+00  ------  Line Not Found  ------
238.60     138   44.60*  2.221E+00  5.243E+00   5.426E+00    94.14
300.10  ------    3.41   1.943E+00  ------  Line Not Found  ------

TH-230      295.21  ------   19.20   1.962E+00  ------  Line Not Found  ------
351.92      75   37.20   1.761E+00  4.270E+00   4.270E+00   126.44
609.31      90   46.30*  1.222E+00  5.990E+00   5.990E+00    61.91

U-238        63.29     144    3.80*  1.265E+00  1.121E+02   1.121E+02    85.94
CF-251      176.00     207   17.70*  2.590E+00  1.695E+01   1.695E+01    52.77

227.00  ------    6.30   2.287E+00  ------  Line Not Found  ------
285.00      24    1.40   2.010E+00  3.218E+01   3.218E+01   232.88

Nuclide Type: NATURAL                         
Uncorrected Decay Corr   2-Sigma

Nuclide     Energy    Area    %Abn     %Eff     pCi/LITER   pCi/LITER    %Error
RA-224      240.98     138    3.95*  2.221E+00  5.920E+01   6.127E+01    94.04

Flag: "*" = Keyline
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5.920E+01 6.127E+01

Summary of Nuclide Activity                                          Page :   2
Sample ID : G159247001                  Acquisition date : 25-APR-2006 18:46:09

Total number of lines in spectrum              35
Number of unidentified lines                   13
Number of lines tentatively identified by NID  22       62.86%

Nuclide Type :                                 

Uncorrected  Decay Corr   Decay Corr   2-Sigma
Nuclide     Hlife   Decay  pCi/LITER    pCi/LITER  2-Sigma Error  %Error Flags
K-40    1.28E+09Y    1.00  9.849E+00    9.849E+00    27.59E+00   280.09       
RU-106    368.20D    1.07  3.710E+00    3.959E+00    13.82E+00   349.04       
BI-210     22.26Y    1.00  1.062E+02    1.065E+02    2.568E+02   241.03       
PB-210     22.26Y    1.00  1.062E+02    1.065E+02    2.568E+02   241.03       
BI-211  7.04E+08Y    1.00  1.227E+01    1.227E+01    1.552E+01   126.47       
RA-226   1600.00Y    1.00  5.990E+00    5.990E+00    3.709E+00    61.91       
TH-228      1.91Y    1.03  5.243E+00    5.426E+00    5.108E+00    94.14       
TH-230  7.70E+04Y    1.00  5.990E+00    5.990E+00    3.709E+00    61.91       
U-238   4.47E+09Y    1.00  1.121E+02    1.121E+02    0.963E+02    85.94       
CF-251    900.00Y    1.00  1.695E+01    1.695E+01    0.894E+01    52.77       

---------    ---------
Total Activity :  3.846E+02    3.856E+02

Nuclide Type : NATURAL                         

Uncorrected  Decay Corr   Decay Corr   2-Sigma
Nuclide     Hlife   Decay  pCi/LITER    pCi/LITER  2-Sigma Error  %Error Flags
RA-224      1.91Y    1.03  5.920E+01    6.127E+01    5.761E+01    94.04       

---------    ---------
Total Activity :  5.920E+01    6.127E+01

Grand Total Activity :  4.438E+02    4.469E+02

Flags: "K" = Keyline not found         "M" = Manually accepted
"E" = Manually edited           "A" = Nuclide specific abn. limit
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25-APR-
Unidentified Energy Lines                                            Page :   3
Sample ID : G159247001                  Acquisition date : 25-APR-2006 18:46:09

It   Energy    Area   Bkgnd  FWHM  Channel Left Pw  Cts/Sec %Err   %Eff   Flags

0    18.63      89     731  1.65    37.00   35  6 2.47E-03 99.0  1.87E-06   
2    66.45     222     534  1.37   132.52  119 19 6.17E-03 38.7  1.43E+00  T
0   139.97     157     547  1.35   279.40  275 10 4.37E-03 66.4  2.78E+00  T
0   198.34     127     437  1.56   396.01  391 10 3.52E-03 92.1  2.46E+00  T
0   205.30      31     390  1.09   409.92  406  9 8.48E-04 ****  2.41E+00  T
0   262.42      22     397  3.93   524.03  519 12 6.16E-04 ****  2.11E+00  T
0   326.90      67     266  2.58   652.88  648 10 1.86E-03 95.2  1.84E+00  T
0   583.66      32     138  1.44  1165.93 1160 12 8.75E-04 ****  1.26E+00  T
0   630.27      28      75  1.33  1259.08 1254  8 7.92E-04 ****  1.19E+00  T
0   707.74      60     137  1.65  1413.92 1407 13 1.68E-03 83.9  1.09E+00  T
0   774.15      21      65  1.57  1546.63 1541  9 5.72E-04 ****  1.02E+00  T
0   787.43      14      91  1.35  1573.19 1569 11 3.84E-04 ****  1.01E+00   
0   795.85      39     106  0.82  1590.00 1583 13 1.07E-03 ****  1.00E+00  T
0   868.26      33     102  5.17  1734.74 1727 14 9.12E-04 ****  9.34E-01  T
0  1079.72      26      54  1.84  2157.45 2150 12 7.13E-04 ****  7.82E-01   
0  1518.18      12      29  1.74  3034.14 3027  9 3.30E-04 ****  6.00E-01   
0  1521.09      13      22  0.73  3039.97 3036 10 3.75E-04 ****  5.99E-01   
0  1667.29       9      49  6.76  3332.35 3320 20 2.60E-04 ****  5.65E-01   
1  1700.12      20      37  2.37  3398.02 3393 22 5.51E-04 ****  5.59E-01   
1  1705.33      25      36  2.37  3408.43 3393 22 7.06E-04 ****  5.58E-01  T
0  1709.99      14      12  0.67  3417.76 3414  7 3.86E-04 99.1  5.57E-01   
6  1750.10      12       4  1.30  3497.98 3496 12 3.40E-04 76.6  5.50E-01   
6  1752.99      18      12  1.85  3503.77 3496 12 5.00E-04 81.8  5.49E-01   
0  1787.71      25      97  6.72  3573.20 3551 30 6.94E-04 ****  5.44E-01   
0  1848.41      13      29  4.37  3694.64 3685 13 3.49E-04 ****  5.35E-01   
0  1967.34      24      35  2.85  3932.53 3921 16 6.62E-04 ****  5.22E-01   

Flags: "T" = Tentatively associated
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-------  Identified Nuclides -------

VAX/VMS Nuclide Identification Report Generated 26-APR-2006 04:46:37.49

********************************************************************************
*                           GENERAL ENG. LABS, LLC.                            *
*                               2040 Savage Road                               *
*                             Charleston, SC 29414                             *
********************************************************************************
*                                                                              *
*                                DETECTOR DATA                                 *
*                                                                              *
* Configuration    : DKA0:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G159247001.CNF;1       *
* Acquisition date : 25-APR-2006 18:46:09  Detector SN#    :                   *
* Detector ID      : GAM19                 Sensitivity     : 3.00000           *
* Geometry         : 2LMB                  Energy tolerance: 2.00000           *
* Elapsed live time: 0 10:00:00.00         Abundance limit : 75.00000          *
* Elapsed real time: 0 10:00:03.46         Half life ratio : 8.00000           *
********************************************************************************
*                                                                              *
*                                 SAMPLE DATA                                  *
*                                                                              *
* Sample date      : 22-MAR-2006 10:20:00  Nuclide Library : EPI               *
* Sample ID        : G159247001            Analyst initials: MJH1              *
* Batch Number     : 519510                Sample Quantity : 2.00000E+00 LITER *
********************************************************************************
*                                                                              *
*                                   QC DATA                                    *
*                                                                              *
* CALIB. DATE/TIME : 17-FEB-2006 16:09:06.3MS Isotope      :                   *
* MSD DPM          :                       MSD Isotope     :                   *
* LCS DPM          :                       LCS Isotope     :                   *
********************************************************************************

Combined Activity-MDA Report

---- Identified Nuclides ----

Activity        Act error         MDA         MDA error    Act/MDA
Nuclide      (pCi/LITER)                    (pCi/LITER)

K-40          9.849E+00       2.759E+01      1.167E+01      7.401E-01      0.844
RU-106        3.959E+00       1.382E+01      1.038E+01      1.236E+00      0.381
BI-210        1.065E+02       2.568E+02      1.532E+02      1.368E+01      0.696
PB-210        1.065E+02       2.568E+02      1.532E+02      1.368E+01      0.696
BI-211        1.227E+01       1.552E+01      6.833E+00      4.890E-01      1.796
RA-224        6.127E+01       5.761E+01      2.248E+01      1.698E+00      2.726
RA-226        5.990E+00       3.709E+00      2.217E+00      1.785E-01      2.702
TH-228        5.426E+00       5.108E+00      1.955E+00      1.719E-01      2.775
TH-230        5.990E+00       3.709E+00      2.217E+00      1.785E-01      2.702
U-238         1.121E+02       9.633E+01      4.616E+01      8.728E+00      2.428
CF-251        1.695E+01       8.944E+00      4.780E+00      3.632E-01      3.545

---- Non-Identified Nuclides ----

Key-Line
Activity  K.L.  Act error         MDA         MDA error    Act/MDA

Nuclide      (pCi/LITER)Ided                (pCi/LITER)

BE-7          2.601E+00       1.464E+01      1.416E+01      9.975E-01      0.184
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-------  Non-Identified Nuclides -------

Combined Activity-MDA Report (continued)                             Page :   2
Sample ID : G159247001                  Acquisition date : 25-APR-2006 18:46:09

---- Non-Identified Nuclides ----

Key-Line
Activity  K.L.  Act error         MDA         MDA error    Act/MDA

Nuclide      (pCi/LITER)Ided                (pCi/LITER)

NA-22        -1.934E-01       1.244E+00      1.173E+00      7.194E-02     -0.165
NA-24        -1.935E+09       2.751E+10      Half-Life too short
AL-26        -2.827E-01       1.362E+00      1.299E+00      7.405E-02     -0.218
SC-46        -6.438E-01       1.387E+00      1.304E+00      1.040E-01     -0.494
V-48          1.534E+00       4.647E+00      4.624E+00      3.555E-01      0.332
CR-51        -1.805E-01       2.463E+01      2.262E+01      1.708E+00     -0.008
MN-54        -3.475E-01       1.124E+00      1.074E+00      8.069E-02     -0.323
CO-56         9.327E-01       1.509E+00      1.531E+00      1.165E-01      0.609
MN-56         1.000E+35       8.094E+34      Half-Life too short
CO-57        -1.860E-01       1.126E+00      1.061E+00      7.715E-02     -0.175
CO-58         1.499E+00       1.553E+00      1.552E+00      1.138E-01      0.966
FE-59         1.851E+00       3.897E+00      3.885E+00      3.034E-01      0.476
CO-60         3.256E-01       1.407E+00      1.367E+00      8.128E-02      0.238
ZN-65        -5.230E-01       2.741E+00      2.601E+00      1.781E-01     -0.201
SE-75        -2.765E-01       2.037E+00      1.724E+00      1.293E-01     -0.160
KR-85         7.654E+01       3.964E+02      3.810E+02      2.354E+01      0.201
SR-85         4.812E-01       2.492E+00      2.396E+00      1.480E-01      0.201
Y-88         -8.333E-01       1.713E+00      1.586E+00      8.983E-02     -0.526
Y-91         -8.687E-01       1.645E+00      1.517E+00      9.398E-02     -0.573
NB-94        -1.139E+00       1.405E+00      1.056E+00      6.769E-02     -1.079
NB-95        -1.195E+00       2.165E+00      1.945E+00      1.350E-01     -0.614
NB-95M        8.237E-04       1.556E-03      Half-Life too short
ZR-95        -1.823E+00       2.864E+00      2.558E+00      2.027E-01     -0.713
MO-99         1.555E-02  +    5.196E-03      Half-Life too short
TC-99M        1.000E+35  +    4.612E+34      Half-Life too short
RU-103       -1.785E+00       2.004E+00      1.807E+00      2.316E-01     -0.988
RH-106        3.959E+00  +    1.381E+01      1.065E+01      6.549E-01      0.372
AG-108M      -8.011E-01       1.177E+00      1.092E+00      7.132E-02     -0.733
CD-109       -8.087E+01       3.303E+01      2.845E+01      2.674E+00     -2.842
AG-110M      -4.207E-01       1.175E+00      1.083E+00      6.981E-02     -0.388
SN-113       -7.211E-01       1.825E+00      1.730E+00      1.091E-01     -0.417
CD-115       -9.720E-02       7.305E-02      Half-Life too short
SN-115        1.834E+01       1.421E+02      1.395E+02      1.105E+01      0.132
SN-117M       2.992E+00       5.814E+00      5.562E+00      4.167E-01      0.538
TE-123M       3.219E-01       1.267E+00      1.202E+00      9.084E-02      0.268
SB-124       -1.446E+00       4.161E+00      3.767E+00      2.396E-01     -0.384
SB-125        1.559E+00       3.413E+00      3.356E+00      2.105E-01      0.465
TE-125M       8.217E+01       4.915E+02      4.693E+02      4.526E+01      0.175
I-126        -7.012E+00       1.709E+01      1.570E+01      9.607E-01     -0.447
SB-126        8.222E+00       1.479E+01      1.440E+01      9.440E-01      0.571
SN-126       -3.605E+00       3.032E+00      2.776E+00      2.603E-01     -1.299
SB-127        7.181E-04       7.469E-04      Half-Life too short
I-131        -3.522E-01       2.196E+01      2.125E+01      1.549E+00     -0.017
I-132         1.000E+35       3.301E+35      Half-Life too short
TE-132        2.052E-04       8.252E-04      Half-Life too short
BA-133        1.360E+00       1.828E+00      1.604E+00      1.914E-01      0.848
I-133         1.324E+05       5.235E+05      Half-Life too short
CS-134        1.753E+00  +    2.020E+00      1.373E+00      9.939E-02      1.277
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-------  Non-Identified Nuclides -------

Combined Activity-MDA Report (continued)                             Page :   3
Sample ID : G159247001                  Acquisition date : 25-APR-2006 18:46:09

---- Non-Identified Nuclides ----

Key-Line
Activity  K.L.  Act error         MDA         MDA error    Act/MDA

Nuclide      (pCi/LITER)Ided                (pCi/LITER)

CS-135        1.794E+00       6.232E+00      5.393E+00      4.832E-01      0.333
I-135        -1.976E+31       1.311E+32      Half-Life too short
CS-136       -3.387E-01       9.470E+00      9.129E+00      7.100E-01     -0.037
BA-137M       3.314E-01       1.135E+00      1.093E+00      6.647E-02      0.303
CS-137        3.520E-01       1.200E+00      1.156E+00      7.055E-02      0.305
CE-139        3.987E-01       1.272E+00      1.208E+00      9.184E-02      0.330
BA-140       -3.890E+00       2.518E+01      2.375E+01      7.742E+00     -0.164
LA-140        1.136E+00       8.949E+00      8.558E+00      5.100E-01      0.133
CE-141       -3.104E+00       4.933E+00      3.601E+00      2.708E-01     -0.862
CE-143        3.583E+01       4.171E+01      Half-Life too short
CE-144        5.871E+00       8.954E+00      8.325E+00      1.236E+00      0.705
PM-144        8.612E-01       1.284E+00      1.257E+00      8.017E-02      0.685
PR-144        1.000E+35       7.452E+34      Half-Life too short
PM-146        9.193E-01       1.645E+00      1.620E+00      1.430E-01      0.567
ND-147       -2.982E-01       6.112E+01      5.829E+01      7.984E+00     -0.005
PM-147        8.642E+05       2.216E+06      2.126E+06      1.547E+05      0.407
PM-149        1.785E+00       8.685E-01      Half-Life too short
EU-152       -3.506E+00       4.861E+00      3.360E+00      2.466E-01     -1.043
GD-153       -9.017E+00       4.528E+00      3.200E+00      2.687E-01     -2.818
EU-154       -5.600E-01       3.438E+00      3.239E+00      3.091E-01     -0.173
EU-155       -6.049E+00       4.391E+00      3.961E+00      3.165E-01     -1.527
TB-160       -2.731E-01       5.140E+00      4.993E+00      3.941E-01     -0.055
TM-171        3.807E+03  +    1.521E+03      1.261E+03      1.245E+02      3.019
HF-181        6.491E-01       2.017E+00      1.966E+00      1.208E-01      0.330
TA-182       -2.293E+00       5.871E+00      5.444E+00      3.405E-01     -0.421
IR-192       -5.901E-01       1.577E+00      1.512E+00      1.067E-01     -0.390
HG-203        8.353E-01       2.275E+00      1.973E+00      1.510E-01      0.423
BI-207        9.205E-01       1.494E+00      1.513E+00      1.091E-01      0.608
TL-208        1.153E+00  +    2.462E+00      1.395E+00      9.798E-02      0.826
PB-211        1.092E+01       3.335E+01      3.200E+01      1.995E+01      0.341
BI-212        1.393E+01       1.009E+01      1.025E+01      8.551E-01      1.358
PB-212        5.426E+00  +    5.108E+00      2.676E+00      2.352E-01      2.028
BI-214        5.990E+00  +    3.709E+00      2.656E+00      2.139E-01      2.255
PB-214        4.270E+00  +    5.404E+00      2.792E+00      2.470E-01      1.529
RN-219       -2.190E+00       1.471E+01      1.409E+01      1.927E+00     -0.155
RA-223        1.178E+01       2.876E+01      2.482E+01      4.208E+00      0.475
AC-227       -2.265E+00       1.628E+01      1.445E+01      2.154E+00     -0.157
TH-227       -2.226E+00       1.601E+01      1.420E+01      2.493E+00     -0.157
AC-228       -6.361E+00       6.340E+00      3.935E+00      4.243E-01     -1.617
RA-228       -6.361E+00       6.340E+00      3.935E+00      4.243E-01     -1.617
TH-229        2.734E+00       2.319E+01      1.903E+01      1.447E+00      0.144
PA-231        2.815E+01  +    6.566E+01      5.660E+01      8.202E+00      0.497
TH-231       -1.226E+00       6.819E+00      6.255E+00      5.403E-01     -0.196
TH-232        5.243E+00  +    4.936E+00      2.584E+00      2.271E-01      2.029
PA-233       -6.460E-01       2.423E+00      2.334E+00      1.722E-01     -0.277
PA-234       -1.765E-01       9.014E+00      8.745E+00      1.612E+00     -0.020
PA-234M      -1.769E+02       2.173E+02      1.466E+02      1.331E+01     -1.207
TH-234        1.121E+02  +    9.633E+01      5.999E+01      1.134E+01      1.869
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-------  Non-Identified Nuclides -------

Combined Activity-MDA Report (continued)                             Page :   4
Sample ID : G159247001                  Acquisition date : 25-APR-2006 18:46:09

---- Non-Identified Nuclides ----

Key-Line
Activity  K.L.  Act error         MDA         MDA error    Act/MDA

Nuclide      (pCi/LITER)Ided                (pCi/LITER)

U-234        -1.491E+00       6.345E+00      4.861E+00      4.649E-01     -0.307
U-235        -2.234E+00       1.075E+01      8.010E+00      1.354E+00     -0.279
NP-237       -3.305E+00       8.871E+00      8.350E+00      1.891E+00     -0.396
NP-239       -7.024E+00       7.820E+00      7.182E+00      5.313E-01     -0.978
AM-241       -1.004E+00       7.986E+00      5.820E+00      6.840E-01     -0.173
AM-242       -1.887E+01       8.711E+01      8.227E+01      6.554E+00     -0.229
CM-247        3.372E-01       1.309E+00      1.278E+00      7.622E-02      0.264
CF-249        5.133E-01       1.424E+00      1.399E+00      8.385E-02      0.367
ANH-511      -6.930E+00       2.681E+00      2.090E+00      1.291E-01     -3.316
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********************************************************************************
*                                                                              *
*                          General Engineering Labs, LLC                          *
*                               2040 SAVAGE ROAD                               *
*                             CHARLESTON ,SC 29417                             *
*                              GROSS GAMMA REPORT                              *
*                                                                              *
*                                                                              *
********************************************************************************
*                                                                              *
*   BATCH ID     : 519510                   SAMPLE ID  : G159247001            *
*   ANALYST      : MJH1                     DETECTOR   : GAM19                 *
*   SAMPLE DATE  : 22-MAR-2006 10:20:00.00  COUNT TIME :    0 10:00:00.00      *
*   ANALYSIS DATE: 25-APR-2006 18:46:09.53  SAMPLE ALQT:    2.000 LITER        *
*                                                                              *
********************************************************************************

GROSS GAMMA ACTIVITY (pCi/LITER ) : 1.785E+06
GROSS GAMMA ERROR  (pCi/LITER )   : 1.112E+06
GROSS GAMMA MDA    (pCi/LITER )   : 2.005E+06
GROSS GAMMA DLC    (pCi/LITER )   : 9.758E+05
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VAX/VMS Nuclide Identification Report Generated 26-APR-2006 11:24:04.02

********************************************************************************
*                           GENERAL ENG. LABS, LLC.                            *
*                               2040 Savage Road                               *
*                             Charleston, SC 29414                             *
********************************************************************************
Configuration    : DKA300:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G1201068236.CNF;1
Sample date      : 25-APR-2006 00:00:00 Acquisition date : 25-APR-2006 18:43:09
Sample ID        : G1201068236          Sample quantity  : 2.00000E+00 LITER
Detector name    : WELL                 Detector geometry: 2L_MB
Elapsed live time: 0 16:40:00.00        Elapsed real time: 0 16:40:12.98  0.0%
Energy tolerance : 2.00000 KEV          Analyst Initials : MJH1
Abundance limit  : 75.00000             Sensitivity      : 3.00000
Batch ID         : 519510               Detector SN#     : 3941466
Matrix Spike DPM :                      LCS DPM          : 
********************************************************************************

Pk It   Energy     Area   Bkgnd  FWHM Channel  Left  Pw  Cts/Sec %Err    Fit

1  0    63.44*     104     992  1.38  125.44   121   9 1.74E-03 81.4
2  0    84.25*      39     809  1.65  166.79   164   7 6.52E-04187.9
3  0   127.14      152     956  2.40  252.00   247  10 2.54E-03 38.9
4  0   144.32*     106     902  1.26  286.13   282   9 1.76E-03 77.4
5  0   185.86*     189    1096  1.32  368.66   363  13 3.15E-03 53.9
6  0   198.00*      31     868  2.49  392.79   388  10 5.15E-04240.7
7  0   205.59*      26     541  0.98  407.86   405   7 4.33E-04222.7
8  0   269.75       49     442  1.16  535.37   533   7 8.15E-04 72.6
9  0   284.94       42     391  1.32  565.55   563   7 7.00E-04 79.4
10  0   295.73*      35     455  0.79  586.97   583   9 5.89E-04155.8
11  0   300.19       77     365  1.61  595.85   593   7 1.28E-03 42.7
12  0   338.45*       7     526  2.03  671.87   666  11 1.14E-04923.0
13  0   409.22       29     262  0.99  812.52   810   7 4.84E-04 94.3
14  0   437.53       30     235  1.04  868.79   865   7 5.02E-04 86.3
15  0   511.12*      31     487  2.64 1015.05  1008  16 5.14E-04273.2
16  0   569.39*      73     365  3.52 1130.86  1122  17 1.22E-03 79.1
17  0   582.82*      77     250  2.07 1157.56  1150  13 1.28E-03 71.7
18  0   609.33*      38     156  1.75 1210.25  1207   7 6.39E-04112.8
19  0   680.39       51     122  2.73 1351.50  1348   9 8.52E-04 41.6
20  0   766.58       61     107  2.16 1522.85  1519   8 1.02E-03 32.2
21  0   794.47       33      82  2.36 1578.30  1575   8 5.58E-04 49.5
22  0   802.47*      23     168  3.23 1594.20  1590  12 3.81E-04150.8
23  0   859.60       28      98  1.48 1707.79  1704   8 4.63E-04 64.6
24  0   910.99*      41     131  2.78 1809.96  1805  12 6.83E-04 84.7
25  0   921.32       27     123  0.61 1830.51  1823  12 4.46E-04 86.0
26  0   939.39       38      61  0.71 1866.43  1864   8 6.36E-04 38.8
27  0   963.77*      19      87  2.94 1914.92  1911  10 3.09E-04154.3
28  0  1076.24       68      98  7.89 2138.57  2130  19 1.13E-03 37.4
29  0  1307.25       20      22  1.84 2598.01  2594   8 3.36E-04 46.0
30  0  1364.42       49      45  2.44 2711.73  2706  14 8.17E-04 32.5
31  0  1462.83       78     153  7.41 2907.51  2896  25 1.30E-03 45.4
32  0  1500.73       15      45  1.37 2982.90  2977  11 2.51E-04 91.0
33  0  1522.40       13      44  3.57 3026.02  3021  12 2.24E-04103.2
34  0  1559.27       16      23  0.76 3099.37  3095   9 2.72E-04 59.6
35  0  1570.09*       6      50  0.54 3120.91  3118  14 9.80E-05368.7
36  0  1591.26       23      21  1.52 3163.02  3160   6 3.76E-04 39.1
37  0  1668.54       13      15  1.47 3316.79  3315   7 2.10E-04 57.6
38  0  1895.13        5      20  0.91 3767.70  3767   6 7.67E-05160.1
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Peak Search Report (continued)                                       Page :   2
Sample ID : G1201068236                 Acquisition date : 25-APR-2006 18:43:09

Pk It   Energy     Area   Bkgnd  FWHM Channel  Left  Pw  Cts/Sec %Err    Fit

39  0  1923.95*       6       7  0.63 3825.07  3822   5 1.05E-04129.1
40  0  1975.83*       2      25  4.62 3928.33  3921  17 2.94E-05865.0

Flag: "*" = Peak area was modified by background subtraction
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-------  Identified Nuclides -------

VAX/VMS Nuclide Identification Report Generated 

*******************************************************************************
*                          General Eng. Labs, LLC.                            *
*                              2040 Savage Road                               *
*                            Charleston, SC 29414                             *
*******************************************************************************
*                                                                             *
*                               DETECTOR DATA                                 *
*                                                                             *
* Configuration     : DKA300:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G1201068236        *
* Acquisition date : 25-APR-2006 18:43:09 Detector SN#    : 3941466           *
* Detector ID      : WELL                 Sensitivity     : 3.000             *
* Geometry         : 2L_MB                Energy tolerance: 2.000             *
* Elapsed live time:    0 16:40:00.00     Abundance limit : 75.000            *
* Elapsed real time:    0 16:40:12.98     Half life ratio :  8.000            *
*******************************************************************************
*                                                                             *
*                                SAMPLE DATA                                  *
*                                                                             *
* Sample date      : 25-APR-2006 00:00:00 Nuclide Library : FERMC             *
* Sample ID        : G1201068236          Analyst initials: MJH1              *
* Batch Number     : 519510               Sample Quantity : 2.0000E+00 LITER  *
* Recovery         :    1.00000           Carrier Weight :    0.00000         *
*******************************************************************************
*                                                                             *
*                                  QC DATA                                    *
* Standard Weight  :   0.00000                                                *
* CALIB. DATE/TIME : 13-DEC-2005 09:34:01 MS Isotope      :                   *
* MSD DPM          : ********             MSD Isotope     :                   *
* LCS DPM          :    0.000             LCS Isotope     :                   *
* LCSD DPM         :    0.000             LCSD Isotope    :                   *
*******************************************************************************

Combined Activity-MDA Report

---- Identified Nuclides ----

Activity        Act error         MDA            
Nuclide     (pCi/LITER )                   (pCi/LITER )

NB-95         2.134E+00       1.376E+00      1.970E+00      0.000E+00
CS-135        4.258E+00       6.180E+00      9.037E+00      0.000E+00
CE-141        1.356E+00       3.533E+00      2.610E+00      0.000E+00
PM-149        2.805E+01       4.453E+01      7.028E+01      0.000E+00
TL-208        2.484E+00       3.560E+00      2.331E+00      0.000E+00
PA-231        3.825E+01       6.072E+01      9.780E+01      0.000E+00
U-235         9.939E+00       1.538E+01      1.347E+01      0.000E+00
U-238         5.169E+01       8.414E+01      6.622E+01      0.000E+00
ANH-511       7.473E-01       4.083E+00      1.881E+00      0.000E+00

---- Non-Identified Nuclides ----

Key-Line
Activity   K.L. Act error         MDA            

Nuclide     (pCi/LITER     ) Ided              (pCi/LITER     )

BE-7          3.532E+00       1.071E+01      1.812E+01      0.000E+00 NOT IDENT.
NA-22        -2.950E-01       1.261E+00      2.128E+00      0.000E+00 NOT IDENT.
NA-24        -2.677E+00       4.683E+00      6.790E+00      0.000E+00 NOT IDENT.
AL-26         1.775E-01       1.176E+00      2.152E+00      0.000E+00 FAIL ABUN 
K-40          0.000E+00       1.479E+01      2.986E+01      0.000E+00 NOT IDENT.
SC-46         2.679E-01       1.263E+00      2.213E+00      0.000E+00 NOT IDENT.
V-48         -6.140E-01       1.236E+00      2.070E+00      0.000E+00 NOT IDENT.
CR-51         2.679E-01       9.895E+00      1.673E+01      0.000E+00 NOT IDENT.
MN-54        -7.428E-01       1.262E+00      2.117E+00      0.000E+00 NOT IDENT.
CO-56        -1.752E-01       1.254E+00      2.157E+00      0.000E+00 NOT IDENT.
MN-56        -1.228E+02       8.715E+02      1.499E+03      0.000E+00 NOT IDENT.
CO-57         1.219E+00       9.119E-01      1.531E+00      0.000E+00 NOT IDENT.
CO-58         3.440E-01       1.295E+00      2.276E+00      0.000E+00 NOT IDENT.
FE-59         1.213E+00       2.282E+00      4.078E+00      0.000E+00 NOT IDENT.
CO-60         2.143E+00       1.385E+00      2.635E+00      0.000E+00 NOT IDENT.
ZN-65        -3.648E-01       2.725E+00      4.634E+00      0.000E+00 NOT IDENT.
SE-75         9.296E-02       1.446E+00      2.464E+00      0.000E+00 FAIL ABUN 
KR-85         0.000E+00       3.412E+02      6.146E+02      0.000E+00 NOT IDENT.
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SR-85         0.000E+00       1.509E+00      2.719E+00      0.000E+00 NOT IDENT.
Y-88          9.787E-01       1.338E+00      2.547E+00      0.000E+00 NOT IDENT.
Y-91         -5.862E-01       1.215E+00      1.971E+00      0.000E+00 NOT IDENT.
NB-94         2.442E-01       1.252E+00      2.197E+00      0.000E+00 NOT IDENT.
NB-95M       -2.316E+01       4.814E+00      7.168E+00      0.000E+00 NOT IDENT.
ZR-95         1.694E+00       2.074E+00      3.775E+00      0.000E+00 NOT IDENT.
MO-99         1.763E-01       1.387E+00      2.128E+00      0.000E+00 NOT IDENT.
TC-99M        2.406E+00       1.894E+01      2.905E+01      0.000E+00 NOT IDENT.
RU-103        3.641E-01       1.250E+00      2.113E+00      0.000E+00 FAIL ABUN 
RH-106        3.284E+00       1.184E+01      2.095E+01      0.000E+00 FAIL ABUN 
RU-106        3.287E+00       1.184E+01      2.096E+01      0.000E+00 NOT IDENT.
AG-108M       5.621E-01       1.390E+00      2.088E+00      0.000E+00 NOT IDENT.
CD-109        2.205E+01       2.701E+01      4.492E+01      0.000E+00 NOT IDENT.
AG-110M      -1.258E+01       1.780E+00      2.263E+00      0.000E+00 FAIL ABUN 
SN-113        1.488E-01       1.596E+00      2.689E+00      0.000E+00 NOT IDENT.
CD-115       -1.361E-01       5.258E+00      8.753E+00      0.000E+00 NOT IDENT.
SN-115        6.681E-01       9.192E+01      1.594E+02      0.000E+00 NOT IDENT.
SN-117M       3.280E-01       9.394E-01      1.633E+00      0.000E+00 NOT IDENT.
TE-123M       2.012E-01       9.163E-01      1.588E+00      0.000E+00 NOT IDENT.
SB-124        1.609E+00       2.610E+00      4.926E+00      0.000E+00 NOT IDENT.
SB-125       -3.360E-01       3.511E+00      5.862E+00      0.000E+00 NOT IDENT.
TE-125M      -5.709E+00       3.034E+02      4.917E+02      0.000E+00 NOT IDENT.
I-126        -2.521E+01       4.073E+00      5.272E+00      0.000E+00 NOT IDENT.
SB-126        2.823E+00       2.348E+00      4.327E+00      0.000E+00 NOT IDENT.
SN-126        2.888E+00       3.071E+00      4.596E+00      0.000E+00 FAIL ABUN 
SB-127        1.086E+00       3.869E+00      6.855E+00      0.000E+00 NOT IDENT.
I-131        -4.598E-01       1.347E+00      2.238E+00      0.000E+00 FAIL ABUN 
I-132         0.000E+00       1.748E+03      0.000E+00      0.000E+00 SHORT HLIF
TE-132        2.434E-01       1.194E+00      2.049E+00      0.000E+00 NOT IDENT.
BA-133       -6.041E-02       1.637E+00      2.754E+00      0.000E+00 NOT IDENT.
I-133        -2.322E-02       3.124E+00      5.199E+00      0.000E+00 NOT IDENT.
CS-134        1.376E+00       1.363E+00      2.416E+00      0.000E+00 FAIL ABUN 
I-135         7.796E+00       6.750E+01      1.171E+02      0.000E+00 NOT IDENT.
CS-136       -6.304E-01       1.689E+00      2.840E+00      0.000E+00 NOT IDENT.
BA-137M       0.000E+00       2.005E+00      4.244E+00      0.000E+00 NOT IDENT.
CS-137        0.000E+00       2.119E+00      4.486E+00      0.000E+00 NOT IDENT.
CE-139       -5.681E-01       9.654E-01      1.639E+00      0.000E+00 NOT IDENT.
BA-140       -3.400E+00       4.764E+00      7.650E+00      0.000E+00 NOT IDENT.
LA-140       -7.499E-01       1.497E+00      2.561E+00      0.000E+00 FAIL ABUN 
CE-143        2.575E+00       4.393E+00      6.696E+00      0.000E+00 NOT IDENT.
CE-144       -1.913E+00       6.887E+00      1.186E+01      0.000E+00 NOT IDENT.
PM-144        1.087E+00       1.301E+00      2.342E+00      0.000E+00 NOT IDENT.
PR-144        0.000E+00       1.197E+41      0.000E+00      0.000E+00 SHORT HLIF
PM-146        3.352E-01       1.722E+00      2.902E+00      0.000E+00 NOT IDENT.
ND-147        4.124E+00       8.905E+00      1.517E+01      0.000E+00 NOT IDENT.
PM-147        0.000E+00       1.932E+06      3.303E+06      0.000E+00 NOT IDENT.
EU-152        4.850E+00       3.685E+00      6.488E+00      0.000E+00 FAIL ABUN 
GD-153       -1.123E+00       2.729E+00      4.395E+00      0.000E+00 FAIL ABUN 
EU-154       -2.541E+00       3.690E+00      5.982E+00      0.000E+00 NOT IDENT.
EU-155       -1.960E+00       4.009E+00      6.426E+00      0.000E+00 NOT IDENT.
TB-160       -7.863E-01       4.181E+00      7.181E+00      0.000E+00 FAIL ABUN 
TM-171        3.386E+02       9.621E+02      1.429E+03      0.000E+00 NOT IDENT.
HF-181        5.794E-01       1.320E+00      2.247E+00      0.000E+00 FAIL ABUN 
TA-182       -2.994E+00       5.075E+00      8.316E+00      0.000E+00 NOT IDENT.
IR-192       -8.961E-02       1.121E+00      1.890E+00      0.000E+00 FAIL ABUN 
HG-203        1.278E+00       1.199E+00      2.098E+00      0.000E+00 FAIL ABUN 
BI-207        7.765E-01       1.769E+00      3.130E+00      0.000E+00 FAIL ABUN 
BI-210        0.000E+00       9.863E+01      1.573E+02      0.000E+00 NOT IDENT.
PB-210        0.000E+00       9.863E+01      1.573E+02      0.000E+00 NOT IDENT.
BI-211        5.345E+00       7.711E+00      1.329E+01      0.000E+00 NOT IDENT.
PB-211        4.375E+00       3.592E+01      6.053E+01      0.000E+00 NOT IDENT.
BI-212        6.397E+00       1.028E+01      1.843E+01      0.000E+00 NOT IDENT.
PB-212        0.000E+00       2.246E+00      4.183E+00      0.000E+00 FAIL ABUN 
BI-214        2.337E+00       5.274E+00      4.983E+00      0.000E+00 FAIL ABUN 
PB-214        3.230E+00       2.649E+00      4.649E+00      0.000E+00 FAIL ABUN 
RN-219       -5.727E+00       1.548E+01      2.562E+01      0.000E+00 FAIL ABUN 
RA-223       -4.666E+00       2.524E+01      4.234E+01      0.000E+00 FAIL ABUN 
RA-224       -1.132E+01       2.446E+01      4.107E+01      0.000E+00 NOT IDENT.
RA-226        2.337E+00       5.274E+00      4.983E+00      0.000E+00 FAIL ABUN 
AC-227       -2.683E+00       1.399E+01      2.367E+01      0.000E+00 FAIL ABUN 
TH-227       -2.644E+00       1.379E+01      2.333E+01      0.000E+00 FAIL ABUN 
AC-228        5.780E+00       9.788E+00      1.021E+01      0.000E+00 FAIL ABUN 
RA-228        5.780E+00       9.788E+00      1.021E+01      0.000E+00 FAIL ABUN 
TH-228        0.000E+00       2.245E+00      4.183E+00      0.000E+00 FAIL ABUN 
TH-229        4.427E+00       1.992E+01      3.031E+01      0.000E+00 FAIL ABUN 
TH-230        2.337E+00       5.273E+00      4.983E+00      0.000E+00 FAIL ABUN 
TH-231        5.009E+00       7.270E+00      1.141E+01      0.000E+00 FAIL ABUN 
TH-232        0.000E+00       2.243E+00      4.178E+00      0.000E+00 FAIL ABUN 
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PA-233       -8.750E-01       2.342E+00      3.914E+00      0.000E+00 FAIL ABUN 
PA-234       -2.240E-01       1.012E+01      1.751E+01      0.000E+00 FAIL ABUN 
PA-234M       1.865E+02       1.661E+02      3.034E+02      0.000E+00 FAIL ABUN 
TH-234        5.169E+01       8.414E+01      8.462E+01      0.000E+00 FAIL ABUN 
U-234         2.765E+00       8.616E+00      8.496E+00      0.000E+00 FAIL ABUN 
NP-237        3.935E+00       9.269E+00      1.364E+01      0.000E+00 NOT IDENT.
NP-239       -5.333E+00       7.140E+00      1.132E+01      0.000E+00 NOT IDENT.
AM-241        4.433E+00       6.817E+00      8.173E+00      0.000E+00 NOT IDENT.
AM-242        2.488E+01       8.066E+01      1.323E+02      0.000E+00 NOT IDENT.
CM-247       -3.006E-01       1.402E+00      2.334E+00      0.000E+00 NOT IDENT.
CF-249       -1.107E-03       1.531E+00      2.573E+00      0.000E+00 NOT IDENT.
CF-251        1.957E+00       4.525E+00      7.852E+00      0.000E+00 FAIL ABUN 
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VAX/VMS Nuclide Identification Report Generated 26-APR-2006 11:24:00.30

********************************************************************************
*                           GENERAL ENG. LABS, LLC.                            *
*                               2040 Savage Road                               *
*                             Charleston, SC 29414                             *
********************************************************************************
Configuration    : DKA300:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G1201068236.CNF;1
Sample date      : 25-APR-2006 00:00:00 Acquisition date : 25-APR-2006 18:43:09
Sample ID        : G1201068236          Sample quantity  : 2.00000E+00 LITER
Detector name    : WELL                 Detector geometry: 2L_MB
Elapsed live time: 0 16:40:00.00        Elapsed real time: 0 16:40:12.98  0.0%
Energy tolerance : 2.00000 KEV          Analyst Initials : MJH1
Abundance limit  : 75.00000             Sensitivity      : 3.00000
Batch ID         : 519510               Detector SN#     : 3941466
Matrix Spike DPM :                      LCS DPM          : 
********************************************************************************

Pk It   Energy     Area   Bkgnd  FWHM Channel  Left  Pw  Cts/Sec %Err    Fit

1  0    46.99      187    1051  1.76   92.75    88   9 3.12E-03 32.1
2  0    63.44      588     992  1.38  125.44   121   9 9.80E-03 10.5
3  0    77.52       65     658  0.88  153.41   151   5 1.08E-03 60.6
4  0    84.25      182     809  1.65  166.79   164   7 3.04E-03 26.8
5  0    87.95       55    1061  1.03  174.13   170   8 9.19E-04103.1
6  0    92.85     1280    1186  1.50  183.86   180  10 2.13E-02  5.8
7  0   112.52       42    1085  1.21  222.96   220   9 7.04E-04141.8
8  0   127.14      152     956  2.40  252.00   247  10 2.54E-03 38.9
9  0   144.32      215     902  1.26  286.13   282   9 3.59E-03 26.1
10  0   162.52       52     791  0.95  322.29   320   8 8.61E-04 95.1
11  0   185.86      869    1096  1.32  368.66   363  13 1.45E-02  8.6
12  0   198.00      153     868  2.49  392.79   388  10 2.56E-03 37.0
13  0   205.59       97     541  0.98  407.86   405   7 1.62E-03 41.2
14  0   238.62      272     887  1.32  473.50   469  10 4.54E-03 21.3
15  0   269.75       49     442  1.16  535.37   533   7 8.15E-04 72.6
16  0   284.94       42     391  1.32  565.55   563   7 7.00E-04 79.4
17  0   295.73      121     455  0.79  586.97   583   9 2.01E-03 33.3
18  0   300.19       77     365  1.61  595.85   593   7 1.28E-03 42.7
19  0   338.45       98     526  2.03  671.87   666  11 1.63E-03 46.6
20  0   351.42       71     350  1.19  697.65   695   8 1.19E-03 46.7
21  0   409.22       29     262  0.99  812.52   810   7 4.84E-04 94.3
22  0   437.53       30     235  1.04  868.79   865   7 5.02E-04 86.3
23  0   511.12     1085     487  2.64 1015.05  1008  16 1.81E-02  5.5
24  0   569.39      105     365  3.52 1130.86  1122  17 1.76E-03 42.7
25  0   582.82      200     250  2.07 1157.56  1150  13 3.33E-03 17.8
26  0   609.33       87     156  1.75 1210.25  1207   7 1.44E-03 26.2
27  0   650.12       38     375  8.18 1291.34  1285  20 6.27E-04127.1
28  0   661.54      530     251  2.20 1314.04  1308  13 8.83E-03  7.6
29  0   680.39       51     122  2.73 1351.50  1348   9 8.52E-04 41.6
30  0   725.65       25     419  9.16 1441.48  1426  23 4.25E-04209.7
31  0   766.58       61     107  2.16 1522.85  1519   8 1.02E-03 32.2
32  0   794.47       33      82  2.36 1578.30  1575   8 5.58E-04 49.5
33  0   802.47       65     168  3.23 1594.20  1590  12 1.08E-03 41.8
34  0   859.60       28      98  1.48 1707.79  1704   8 4.63E-04 64.6
35  0   910.99      111     131  2.78 1809.96  1805  12 1.85E-03 22.6
36  0   921.32       27     123  0.61 1830.51  1823  12 4.46E-04 86.0
37  0   939.39       38      61  0.71 1866.43  1864   8 6.36E-04 38.8
38  0   963.77       50      87  2.94 1914.92  1911  10 8.31E-04 37.8
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Acquisition <
Peak Search Report (continued)                                       Page :   2
Sample ID : G1201068236                 Acquisition date : 25-APR-2006 18:43:09

Pk It   Energy     Area   Bkgnd  FWHM Channel  Left  Pw  Cts/Sec %Err    Fit

39  0  1000.49       55      84  1.32 1987.92  1984   9 9.10E-04 33.1
40  0  1076.24       68      98  7.89 2138.57  2130  19 1.13E-03 37.4
41  0  1239.65       12      39  1.34 2463.55  2462   7 2.03E-04 90.3
42  0  1307.25       20      22  1.84 2598.01  2594   8 3.36E-04 46.0
43  0  1332.48       59      58  2.35 2648.19  2642  14 9.81E-04 30.6
44  0  1364.42       49      45  2.44 2711.73  2706  14 8.17E-04 32.5
45  0  1462.83       78     153  7.41 2907.51  2896  25 1.30E-03 45.4
46  0  1495.26        7      38  1.38 2972.02  2966   9 1.15E-04166.2
47  0  1500.73       15      45  1.37 2982.90  2977  11 2.51E-04 91.0
48  0  1509.24       27      48  4.30 2999.83  2994  14 4.49E-04 58.2
49  0  1522.40       13      44  3.57 3026.02  3021  12 2.24E-04103.2
50  0  1559.27       16      23  0.76 3099.37  3095   9 2.72E-04 59.6
51  0  1570.09       14      50  0.54 3120.91  3118  14 2.27E-04112.9
52  0  1591.26       23      21  1.52 3163.02  3160   6 3.76E-04 39.1
53  0  1668.54       13      15  1.47 3316.79  3315   7 2.10E-04 57.6
54  0  1763.84       51      44  2.17 3506.43  3501  11 8.57E-04 28.6
55  0  1772.46        9      15  0.59 3523.57  3519   7 1.44E-04 83.3
56  0  1895.13        5      20  0.91 3767.70  3767   6 7.67E-05160.1
57  0  1923.95       12       7  0.63 3825.07  3822   5 2.04E-04 43.6
58  0  1975.83       29      25  4.62 3928.33  3921  17 4.87E-04 46.0
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H

%Eff pCi/LITER pCi/LITER
6.608E-01 2.087E+00 2.134E+00
1.617E+00 4.258E+00 4.258E+00
2.280E+00 2.156E+00 2.209E+00
1.547E+00 1.974E+01 2.805E+01
1.606E+00   Line Not Found
1.581E+00   Line Not Found
9.288E-01 3.460E+00 3.464E+00
8.292E-01 2.481E+00 2.484E+00
6.631E-01   Line Not Found
6.035E-01 8.325E+00 8.334E+00
5.016E-01   Line Not Found
1.547E+00 3.825E+01 3.825E+01
1.481E+00 2.537E+01 2.537E+01
1.366E+00   Line Not Found
1.980E+00   Line Not Found
2.042E+00   Line Not Found
2.194E+00   Line Not Found
2.280E+00 9.939E+00 9.939E+00
2.204E+00   Line Not Found
2.082E+00 3.787E+00 3.787E+00
1.965E+00 5.955E+00 5.955E+00
1.197E+00 5.169E+01 5.169E+01
9.288E-01 7.473E-01 7.473E-01

VAX/VMS Nuclide Identification Report Generated 26-APR-2006 11:24:05.92

********************************************************************************
*                           GENERAL ENG. LABS, LLC.                            *
*                               2040 Savage Road                               *
*                             Charleston, SC 29414                             *
********************************************************************************
Configuration    : DKA300:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G1201068236.CNF;1
Sample date      : 25-APR-2006 00:00:00 Acquisition date : 25-APR-2006 18:43:09
Sample ID        : G1201068236          Sample quantity  : 2.00000E+00 LITER
Detector name    : WELL                 Detector geometry: 2L_MB
Elapsed live time: 0 16:40:00.00        Elapsed real time: 0 16:40:12.98  0.0%
Energy tolerance : 2.00000 KEV          Analyst Initials : MJH1
Abundance limit  : 75.00000             Sensitivity      : 3.00000
Batch ID         : 519510               Detector SN#     : 3941466
Matrix Spike DPM :                      LCS DPM          : 
********************************************************************************

Nuclide Line Activity Report

Nuclide Type:                                 
Uncorrected Decay Corr   2-Sigma

Nuclide     Energy    Area    %Abn     %Eff     pCi/LITER   pCi/LITER    %Error
NB-95       765.79      61   99.81*  6.608E-01  2.087E+00   2.134E+00    64.47
CS-135      268.24      49   16.00*  1.617E+00  4.258E+00   4.258E+00   145.13
CE-141      145.44     106   48.40*  2.280E+00  2.156E+00   2.209E+00   154.73
PM-149      285.95      42    3.10*  1.547E+00  1.974E+01   2.805E+01   158.77
TL-208       75.00  ------    3.43   1.606E+00  ------  Line Not Found  ------

277.35  ------    6.80   1.581E+00  ------  Line Not Found  ------
510.84      31   21.60   9.288E-01  3.460E+00   3.464E+00   546.34
583.14      77   84.20*  8.292E-01  2.481E+00   2.484E+00   143.31
763.30  ------    1.64   6.631E-01  ------  Line Not Found  ------
860.37      28   12.46   6.035E-01  8.325E+00   8.334E+00   129.13

1093.90  ------    0.37   5.016E-01  ------  Line Not Found  ------
PA-231      283.67      42    1.60*  1.547E+00  3.825E+01   3.825E+01   158.77

301.29      77    4.60   1.481E+00  2.537E+01   2.537E+01    85.49
330.00  ------    1.30   1.366E+00  ------  Line Not Found  ------

U-235        89.95  ------    2.70   1.980E+00  ------  Line Not Found  ------
93.35  ------    4.50   2.042E+00  ------  Line Not Found  ------
105.00  ------    2.10   2.194E+00  ------  Line Not Found  ------
143.76     106   10.50*  2.280E+00  9.939E+00   9.939E+00   154.73
163.33  ------    4.70   2.204E+00  ------  Line Not Found  ------
185.71     189   54.00   2.082E+00  3.787E+00   3.787E+00   107.78
205.31      26    5.00   1.965E+00  5.955E+00   5.955E+00   445.37

U-238        63.29     104    3.80*  1.197E+00  5.169E+01   5.169E+01   162.78
ANH-511     511.00      31  100.00*  9.288E-01  7.473E-01   7.473E-01   546.34

Flag: "*" = Keyline
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Total ]

Summary of Nuclide Activity                                          Page :   2
Sample ID : G1201068236                 Acquisition date : 25-APR-2006 18:43:09

Total number of lines in spectrum              40
Number of unidentified lines                   16
Number of lines tentatively identified by NID  24       60.00%

Nuclide Type :                                 

Uncorrected  Decay Corr   Decay Corr   2-Sigma
Nuclide     Hlife   Decay  pCi/LITER    pCi/LITER  2-Sigma Error  %Error Flags
NB-95      35.06D    1.02  2.087E+00    2.134E+00    1.376E+00    64.47       
CS-135  2.30E+06Y    1.00  4.258E+00    4.258E+00    6.180E+00   145.13       
CE-141     32.50D    1.02  2.156E+00    2.209E+00    3.418E+00   154.73       
PM-149     53.08H    1.42  1.974E+01    2.805E+01    4.453E+01   158.77       
TL-208      1.91Y    1.00  2.481E+00    2.484E+00    3.560E+00   143.31       
PA-231  3.28E+04Y    1.00  3.825E+01    3.825E+01    6.072E+01   158.77       
U-235   7.04E+08Y    1.00  9.939E+00    9.939E+00    15.38E+00   154.73       
U-238   4.47E+09Y    1.00  5.169E+01    5.169E+01    8.414E+01   162.78       
ANH-511 1.00E+09Y    1.00  7.473E-01    7.473E-01    40.83E-01   546.34       

---------    ---------
Total Activity :  1.313E+02    1.398E+02

Grand Total Activity :  1.313E+02    1.398E+02

Flags: "K" = Keyline not found         "M" = Manually accepted
"E" = Manually edited           "A" = Nuclide specific abn. limit
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25-APR-
Unidentified Energy Lines                                            Page :   3
Sample ID : G1201068236                 Acquisition date : 25-APR-2006 18:43:09

It   Energy    Area   Bkgnd  FWHM  Channel Left Pw  Cts/Sec %Err   %Eff   Flags

0    84.25      39     809  1.65   166.79  164  7 6.52E-04 ****  1.86E+00  T
0   127.14     152     956  2.40   252.00  247 10 2.54E-03 77.7  2.30E+00   
0   198.00      31     868  2.49   392.79  388 10 5.15E-04 ****  2.01E+00  T
0   295.73      35     455  0.79   586.97  583  9 5.89E-04 ****  1.50E+00  T
0   338.45       7     526  2.03   671.87  666 11 1.14E-04 ****  1.34E+00  T
0   409.22      29     262  0.99   812.52  810  7 4.84E-04 ****  1.13E+00   
0   437.53      30     235  1.04   868.79  865  7 5.02E-04 ****  1.07E+00   
0   569.39      73     365  3.52  1130.86 1122 17 1.22E-03 ****  8.46E-01  T
0   609.33      38     156  1.75  1210.25 1207  7 6.39E-04 ****  7.98E-01  T
0   680.39      51     122  2.73  1351.50 1348  9 8.52E-04 83.1  7.28E-01   
0   794.47      33      82  2.36  1578.30 1575  8 5.58E-04 99.1  6.42E-01  T
0   802.47      23     168  3.23  1594.20 1590 12 3.81E-04 ****  6.37E-01  T
0   910.99      41     131  2.78  1809.96 1805 12 6.83E-04 ****  5.77E-01  T
0   921.32      27     123  0.61  1830.51 1823 12 4.46E-04 ****  5.72E-01  T
0   939.39      38      61  0.71  1866.43 1864  8 6.36E-04 77.6  5.63E-01  T
0   963.77      19      87  2.94  1914.92 1911 10 3.09E-04 ****  5.52E-01  T
0  1076.24      68      98  7.89  2138.57 2130 19 1.13E-03 74.7  5.08E-01   
0  1307.25      20      22  1.84  2598.01 2594  8 3.36E-04 92.0  4.38E-01   
0  1364.42      49      45  2.44  2711.73 2706 14 8.17E-04 65.0  4.24E-01  T
0  1462.83      78     153  7.41  2907.51 2896 25 1.30E-03 90.8  4.02E-01   
0  1500.73      15      45  1.37  2982.90 2977 11 2.51E-04 ****  3.94E-01   
0  1522.40      13      44  3.57  3026.02 3021 12 2.24E-04 ****  3.89E-01   
0  1559.27      16      23  0.76  3099.37 3095  9 2.72E-04 ****  3.82E-01   
0  1570.09       6      50  0.54  3120.91 3118 14 9.80E-05 ****  3.80E-01   
0  1591.26      23      21  1.52  3163.02 3160  6 3.76E-04 78.1  3.76E-01   
0  1668.54      13      15  1.47  3316.79 3315  7 2.10E-04 ****  3.62E-01   
0  1895.13       5      20  0.91  3767.70 3767  6 7.67E-05 ****  3.24E-01   
0  1923.95       6       7  0.63  3825.07 3822  5 1.05E-04 ****  3.20E-01   
0  1975.83       2      25  4.62  3928.33 3921 17 2.94E-05 ****  3.13E-01   

Flags: "T" = Tentatively associated
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-------  Identified Nuclides -------

VAX/VMS Nuclide Identification Report Generated 26-APR-2006 11:24:10.82

********************************************************************************
*                           GENERAL ENG. LABS, LLC.                            *
*                               2040 Savage Road                               *
*                             Charleston, SC 29414                             *
********************************************************************************
*                                                                              *
*                                DETECTOR DATA                                 *
*                                                                              *
* Configuration    : DKA300:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G1201068236.CNF;1    *
* Acquisition date : 25-APR-2006 18:43:09  Detector SN#    : 3941466           *
* Detector ID      : WELL                  Sensitivity     : 3.00000           *
* Geometry         : 2L_MB                 Energy tolerance: 2.00000           *
* Elapsed live time: 0 16:40:00.00         Abundance limit : 75.00000          *
* Elapsed real time: 0 16:40:12.98         Half life ratio : 8.00000           *
********************************************************************************
*                                                                              *
*                                 SAMPLE DATA                                  *
*                                                                              *
* Sample date      : 25-APR-2006 00:00:00  Nuclide Library : EPI               *
* Sample ID        : G1201068236           Analyst initials: MJH1              *
* Batch Number     : 519510                Sample Quantity : 2.00000E+00 LITER *
********************************************************************************
*                                                                              *
*                                   QC DATA                                    *
*                                                                              *
* CALIB. DATE/TIME : 13-DEC-2005 09:34:01.1MS Isotope      :                   *
* MSD DPM          :                       MSD Isotope     :                   *
* LCS DPM          :                       LCS Isotope     :                   *
********************************************************************************

Combined Activity-MDA Report

---- Identified Nuclides ----

Activity        Act error         MDA         MDA error    Act/MDA
Nuclide      (pCi/LITER)                    (pCi/LITER)

NB-95         2.134E+00       1.376E+00      1.970E+00      0.000E+00      1.083
CS-135        4.258E+00       6.180E+00      9.037E+00      0.000E+00      0.471
CE-141        1.356E+00       3.533E+00      2.610E+00      0.000E+00      0.520
PM-149        2.805E+01       4.453E+01      7.028E+01      0.000E+00      0.399
TL-208        2.484E+00       3.560E+00      2.331E+00      0.000E+00      1.066
PA-231        3.825E+01       6.072E+01      9.780E+01      0.000E+00      0.391
U-235         9.939E+00       1.538E+01      1.347E+01      0.000E+00      0.738
U-238         5.169E+01       8.414E+01      6.622E+01      0.000E+00      0.781
ANH-511       7.473E-01       4.083E+00      1.881E+00      0.000E+00      0.397

---- Non-Identified Nuclides ----

Key-Line
Activity  K.L.  Act error         MDA         MDA error    Act/MDA

Nuclide      (pCi/LITER)Ided                (pCi/LITER)

BE-7          3.532E+00       1.071E+01      1.812E+01      0.000E+00      0.195
NA-22        -2.950E-01       1.261E+00      2.128E+00      0.000E+00     -0.139
NA-24        -2.677E+00       4.683E+00      6.790E+00      0.000E+00     -0.394
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-------  Non-Identified Nuclides -------

Combined Activity-MDA Report (continued)                             Page :   2
Sample ID : G1201068236                 Acquisition date : 25-APR-2006 18:43:09

---- Non-Identified Nuclides ----

Key-Line
Activity  K.L.  Act error         MDA         MDA error    Act/MDA

Nuclide      (pCi/LITER)Ided                (pCi/LITER)

AL-26         1.775E-01       1.176E+00      2.152E+00      0.000E+00      0.082
K-40          3.598E+01       1.479E+01      2.986E+01      0.000E+00      1.205
SC-46         2.679E-01       1.263E+00      2.213E+00      0.000E+00      0.121
V-48         -6.140E-01       1.236E+00      2.070E+00      0.000E+00     -0.297
CR-51         2.679E-01       9.895E+00      1.673E+01      0.000E+00      0.016
MN-54        -7.428E-01       1.262E+00      2.117E+00      0.000E+00     -0.351
CO-56        -1.752E-01       1.254E+00      2.157E+00      0.000E+00     -0.081
MN-56        -1.228E+02       8.715E+02      1.499E+03      0.000E+00     -0.082
CO-57         1.219E+00       9.119E-01      1.531E+00      0.000E+00      0.796
CO-58         3.440E-01       1.295E+00      2.276E+00      0.000E+00      0.151
FE-59         1.213E+00       2.282E+00      4.078E+00      0.000E+00      0.298
CO-60         2.143E+00       1.385E+00      2.635E+00      0.000E+00      0.813
ZN-65        -3.648E-01       2.725E+00      4.634E+00      0.000E+00     -0.079
SE-75         9.296E-02       1.446E+00      2.464E+00      0.000E+00      0.038
KR-85         1.690E+03       3.412E+02      6.146E+02      0.000E+00      2.749
SR-85         7.475E+00       1.509E+00      2.719E+00      0.000E+00      2.749
Y-88          9.787E-01       1.338E+00      2.547E+00      0.000E+00      0.384
Y-91         -5.862E-01       1.215E+00      1.971E+00      0.000E+00     -0.297
NB-94         2.442E-01       1.252E+00      2.197E+00      0.000E+00      0.111
NB-95M       -2.316E+01       4.814E+00      7.168E+00      0.000E+00     -3.231
ZR-95         1.694E+00       2.074E+00      3.775E+00      0.000E+00      0.449
MO-99         1.763E-01       1.387E+00      2.128E+00      0.000E+00      0.083
TC-99M        2.406E+00       1.894E+01      2.905E+01      0.000E+00      0.083
RU-103        3.641E-01       1.250E+00      2.113E+00      0.000E+00      0.172
RH-106        3.284E+00       1.184E+01      2.095E+01      0.000E+00      0.157
RU-106        3.287E+00       1.184E+01      2.096E+01      0.000E+00      0.157
AG-108M       5.621E-01       1.390E+00      2.088E+00      0.000E+00      0.269
CD-109        2.205E+01       2.701E+01      4.492E+01      0.000E+00      0.491
AG-110M      -1.258E+01       1.780E+00      2.263E+00      0.000E+00     -5.558
SN-113        1.488E-01       1.596E+00      2.689E+00      0.000E+00      0.055
CD-115       -1.361E-01       5.258E+00      8.753E+00      0.000E+00     -0.016
SN-115        6.681E-01       9.192E+01      1.594E+02      0.000E+00      0.004
SN-117M       3.280E-01       9.394E-01      1.633E+00      0.000E+00      0.201
TE-123M       2.012E-01       9.163E-01      1.588E+00      0.000E+00      0.127
SB-124        1.609E+00       2.610E+00      4.926E+00      0.000E+00      0.327
SB-125       -3.360E-01       3.511E+00      5.862E+00      0.000E+00     -0.057
TE-125M      -5.709E+00       3.034E+02      4.917E+02      0.000E+00     -0.012
I-126        -2.521E+01       4.073E+00      5.272E+00      0.000E+00     -4.781
SB-126        2.823E+00       2.348E+00      4.327E+00      0.000E+00      0.653
SN-126        2.888E+00       3.071E+00      4.596E+00      0.000E+00      0.628
SB-127        1.086E+00       3.869E+00      6.855E+00      0.000E+00      0.158
I-131        -4.598E-01       1.347E+00      2.238E+00      0.000E+00     -0.205
TE-132        2.434E-01       1.194E+00      2.049E+00      0.000E+00      0.119
BA-133       -6.041E-02       1.637E+00      2.754E+00      0.000E+00     -0.022
I-133        -2.322E-02       3.124E+00      5.199E+00      0.000E+00     -0.004
CS-134        1.376E+00  +    1.363E+00      2.416E+00      0.000E+00      0.570
I-135         7.796E+00       6.750E+01      1.171E+02      0.000E+00      0.067
CS-136       -6.304E-01       1.689E+00      2.840E+00      0.000E+00     -0.222
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-------  Non-Identified Nuclides -------

Combined Activity-MDA Report (continued)                             Page :   3
Sample ID : G1201068236                 Acquisition date : 25-APR-2006 18:43:09

---- Non-Identified Nuclides ----

Key-Line
Activity  K.L.  Act error         MDA         MDA error    Act/MDA

Nuclide      (pCi/LITER)Ided                (pCi/LITER)

BA-137M       1.707E+01       2.005E+00      4.244E+00      0.000E+00      4.022
CS-137        1.804E+01       2.119E+00      4.486E+00      0.000E+00      4.021
CE-139       -5.681E-01       9.654E-01      1.639E+00      0.000E+00     -0.347
BA-140       -3.400E+00       4.764E+00      7.650E+00      0.000E+00     -0.444
LA-140       -7.499E-01       1.497E+00      2.561E+00      0.000E+00     -0.293
CE-143        2.575E+00       4.393E+00      6.696E+00      0.000E+00      0.385
CE-144       -1.913E+00       6.887E+00      1.186E+01      0.000E+00     -0.161
PM-144        1.087E+00       1.301E+00      2.342E+00      0.000E+00      0.464
PM-146        3.352E-01       1.722E+00      2.902E+00      0.000E+00      0.115
ND-147        4.124E+00       8.905E+00      1.517E+01      0.000E+00      0.272
PM-147        3.886E+06       1.932E+06      3.303E+06      0.000E+00      1.177
EU-152        4.850E+00       3.685E+00      6.488E+00      0.000E+00      0.748
GD-153       -1.123E+00       2.729E+00      4.395E+00      0.000E+00     -0.255
EU-154       -2.541E+00       3.690E+00      5.982E+00      0.000E+00     -0.425
EU-155       -1.960E+00       4.009E+00      6.426E+00      0.000E+00     -0.305
TB-160       -7.863E-01       4.181E+00      7.181E+00      0.000E+00     -0.109
TM-171        3.386E+02       9.621E+02      1.429E+03      0.000E+00      0.237
HF-181        5.794E-01       1.320E+00      2.247E+00      0.000E+00      0.258
TA-182       -2.994E+00       5.075E+00      8.316E+00      0.000E+00     -0.360
IR-192       -8.961E-02       1.121E+00      1.890E+00      0.000E+00     -0.047
HG-203        1.278E+00       1.199E+00      2.098E+00      0.000E+00      0.609
BI-207        7.765E-01       1.769E+00      3.130E+00      0.000E+00      0.248
BI-210        2.315E+02       9.863E+01      1.573E+02      0.000E+00      1.471
PB-210        2.315E+02       9.863E+01      1.573E+02      0.000E+00      1.471
BI-211        5.345E+00       7.711E+00      1.329E+01      0.000E+00      0.402
PB-211        4.375E+00       3.592E+01      6.053E+01      0.000E+00      0.072
BI-212        6.397E+00       1.028E+01      1.843E+01      0.000E+00      0.347
PB-212        9.659E+00       2.246E+00      4.183E+00      0.000E+00      2.309
BI-214        2.337E+00  +    5.274E+00      4.983E+00      0.000E+00      0.469
PB-214        3.230E+00       2.649E+00      4.649E+00      0.000E+00      0.695
RN-219       -5.727E+00       1.548E+01      2.562E+01      0.000E+00     -0.224
RA-223       -4.666E+00       2.524E+01      4.234E+01      0.000E+00     -0.110
RA-224       -1.132E+01       2.446E+01      4.107E+01      0.000E+00     -0.276
RA-226        2.337E+00  +    5.274E+00      4.983E+00      0.000E+00      0.469
AC-227       -2.683E+00       1.399E+01      2.367E+01      0.000E+00     -0.113
TH-227       -2.644E+00       1.379E+01      2.333E+01      0.000E+00     -0.113
AC-228        5.780E+00  +    9.788E+00      1.021E+01      0.000E+00      0.566
RA-228        5.780E+00  +    9.788E+00      1.021E+01      0.000E+00      0.566
TH-228        9.658E+00       2.245E+00      4.183E+00      0.000E+00      2.309
TH-229        4.427E+00       1.992E+01      3.031E+01      0.000E+00      0.146
TH-230        2.337E+00  +    5.273E+00      4.983E+00      0.000E+00      0.469
TH-231        5.009E+00  +    7.270E+00      1.141E+01      0.000E+00      0.439
TH-232        9.647E+00       2.243E+00      4.178E+00      0.000E+00      2.309
PA-233       -8.750E-01       2.342E+00      3.914E+00      0.000E+00     -0.224
PA-234       -2.240E-01       1.012E+01      1.751E+01      0.000E+00     -0.013
PA-234M       1.865E+02       1.661E+02      3.034E+02      0.000E+00      0.615
TH-234        5.169E+01  +    8.414E+01      8.462E+01      0.000E+00      0.611
U-234         2.765E+00  +    8.616E+00      8.496E+00      0.000E+00      0.325
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-------  Non-Identified Nuclides -------

Combined Activity-MDA Report (continued)                             Page :   4
Sample ID : G1201068236                 Acquisition date : 25-APR-2006 18:43:09

---- Non-Identified Nuclides ----

Key-Line
Activity  K.L.  Act error         MDA         MDA error    Act/MDA

Nuclide      (pCi/LITER)Ided                (pCi/LITER)

NP-237        3.935E+00       9.269E+00      1.364E+01      0.000E+00      0.288
NP-239       -5.333E+00       7.140E+00      1.132E+01      0.000E+00     -0.471
AM-241        4.433E+00       6.817E+00      8.173E+00      0.000E+00      0.542
AM-242        2.488E+01       8.066E+01      1.323E+02      0.000E+00      0.188
CM-247       -3.006E-01       1.402E+00      2.334E+00      0.000E+00     -0.129
CF-249       -1.107E-03       1.531E+00      2.573E+00      0.000E+00      0.000
CF-251        1.957E+00       4.525E+00      7.852E+00      0.000E+00      0.249
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********************************************************************************
*                                                                              *
*                          General Engineering Labs, LLC                          *
*                               2040 SAVAGE ROAD                               *
*                             CHARLESTON ,SC 29417                             *
*                              GROSS GAMMA REPORT                              *
*                                                                              *
*                                                                              *
********************************************************************************
*                                                                              *
*   BATCH ID     : 519510                   SAMPLE ID  : G1201068236           *
*   ANALYST      : MJH1                     DETECTOR   : WELL                  *
*   SAMPLE DATE  : 25-APR-2006 00:00:00.00  COUNT TIME :    0 16:40:00.00      *
*   ANALYSIS DATE: 25-APR-2006 18:43:09.10  SAMPLE ALQT:    2.000 LITER        *
*                                                                              *
********************************************************************************

GROSS GAMMA ACTIVITY (pCi/LITER ) : 4.604E+01
GROSS GAMMA ERROR  (pCi/LITER )   : 5.361E+01
GROSS GAMMA MDA    (pCi/LITER )   : 1.983E+02
GROSS GAMMA DLC    (pCi/LITER )   : 9.730E+01

Page 95 of 913



VAX/VMS Nuclide Identification Report Generated 26-APR-2006 15:32:33.23

********************************************************************************
*                           GENERAL ENG. LABS, LLC.                            *
*                               2040 Savage Road                               *
*                             Charleston, SC 29414                             *
********************************************************************************
Configuration    : DKA0:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G1201068237.CNF;1
Sample date      : 22-MAR-2006 10:20:00 Acquisition date : 26-APR-2006 05:28:03
Sample ID        : G1201068237          Sample quantity  : 2.00000E+00 LITER
Detector name    : GAM19                Detector geometry: 2LMB
Elapsed live time: 0 10:00:00.00        Elapsed real time: 0 10:00:06.59  0.0%
Energy tolerance : 2.00000 keV          Analyst Initials : MJH1
Abundance limit  : 75.00000             Sensitivity      : 3.00000
Batch ID         : 519510               Detector SN#     : 
Matrix Spike DPM :                      LCS DPM          : 
********************************************************************************

Pk It   Energy     Area   Bkgnd  FWHM Channel  Left  Pw  Cts/Sec %Err    Fit

1  9     5.01*    3201    1638  1.35    9.81     6  12 8.89E-02  3.9 3.49E+01
2  0    10.51*      66    4003  1.01   20.79    18   7 1.82E-03191.0
3  0    14.40      185    3325  1.55   28.56    26   7 5.13E-03 52.4
4  0    46.86*      16     660  1.22   93.40    89   8 4.36E-04338.8
5  2    63.40*     115     606  1.56  126.45   121  16 3.19E-03 50.3 1.86E+00
6  2    66.41      166     578  1.60  132.45   121  16 4.60E-03 25.9
7  0    84.72       39     587  0.66  169.02   164   9 1.10E-03111.9
8  0   140.04*     211     540  1.04  279.54   275  10 5.86E-03 24.9
9  0   176.54      236     658  2.73  352.47   346  14 6.56E-03 24.0
10  0   185.99*      34     461  1.26  371.34   367  10 9.35E-04160.0
11  0   198.61*     109     528  1.42  396.55   391  12 3.02E-03 57.9
12  0   204.90       44     391  0.66  409.12   407   9 1.22E-03 82.2
13  0   239.37*      48     510  1.24  477.98   472  13 1.33E-03118.5
14  0   265.86       25     264  0.72  530.92   528   8 6.94E-04114.3
15  0   326.20       46     259  1.32  651.46   646  10 1.29E-03 66.7
16  0   352.31*      16     176  2.33  703.63   700   8 4.37E-04233.9
17  0   472.06       36     245  6.09  942.92   936  16 1.00E-03 98.1
18  0   484.78       38     224  4.85  968.34   959  15 1.06E-03 87.2
19  0   489.33       36     132  1.51  977.42   974   9 1.01E-03 59.0
20  0   569.31*      16     208  3.26 1137.26  1128  15 4.54E-04215.2
21  0   584.22*      17     158  1.15 1167.05  1160  11 4.85E-04194.2
22  0   596.03       49     134  1.66 1190.65  1188   8 1.37E-03 42.6
23  0   609.96       76     146  1.41 1218.49  1214  12 2.12E-03 34.0
24  0   645.94       15     117  1.22 1290.39  1283  11 4.26E-04141.7
25  0   651.43       94     157  7.08 1301.38  1293  20 2.62E-03 34.0
26  0   819.74       40      55  2.32 1637.76  1633  10 1.11E-03 38.7
27  0   869.24       83     125  4.36 1736.70  1726  20 2.31E-03 34.7
28  0   912.61*       5     148  4.28 1823.39  1812  19 1.48E-04636.6
29  0   922.01       15      52  0.49 1842.18  1836   9 4.13E-04 91.2
30  0  1227.06       22      93  5.83 2452.03  2436  19 6.12E-04110.2
31  0  1287.80       41      81  7.73 2573.47  2562  23 1.14E-03 58.9
32  0  1498.87       18      38  1.51 2995.54  2990  11 5.09E-04 69.4
33  1  1696.61       28      35  2.16 3391.00  3373  38 7.83E-04 46.8 1.57E+00
34  1  1699.11       18      37  2.16 3396.00  3373  38 5.12E-04 73.9
35  0  1745.33       23      57  7.21 3488.45  3477  18 6.33E-04 81.3
36  0  1800.14       13      25  1.55 3598.08  3589  14 3.67E-04 84.3
37  0  1873.57       17      44  6.51 3744.96  3732  17 4.86E-04 92.1
38  0  1960.59       38      16  4.63 3919.04  3912  14 1.05E-03 28.5
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Peak Search Report (continued)                                       Page :   2
Sample ID : G1201068237                 Acquisition date : 26-APR-2006 05:28:03

Pk It   Energy     Area   Bkgnd  FWHM Channel  Left  Pw  Cts/Sec %Err    Fit

Flag: "*" = Peak area was modified by background subtraction
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-------  Identified Nuclides -------

VAX/VMS Nuclide Identification Report Generated 

*******************************************************************************
*                          General Eng. Labs, LLC.                            *
*                              2040 Savage Road                               *
*                            Charleston, SC 29414                             *
*******************************************************************************
*                                                                             *
*                               DETECTOR DATA                                 *
*                                                                             *
* Configuration     : DKA300:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G1201068237        *
* Acquisition date : 26-APR-2006 05:28:03 Detector SN#    :                   *
* Detector ID      : GAM19                Sensitivity     : 3.000             *
* Geometry         : 2LMB                 Energy tolerance: 2.000             *
* Elapsed live time:    0 10:00:00.00     Abundance limit : 75.000            *
* Elapsed real time:    0 10:00:06.59     Half life ratio :  8.000            *
*******************************************************************************
*                                                                             *
*                                SAMPLE DATA                                  *
*                                                                             *
* Sample date      : 22-MAR-2006 10:20:00 Nuclide Library :                   *
* Sample ID        : G1201068237          Analyst initials: MJH1              *
* Batch Number     : 519510               Sample Quantity : 2.0000E+00 LITER  *
* Recovery         :    1.00000           Carrier Weight :    0.00000         *
*******************************************************************************
*                                                                             *
*                                  QC DATA                                    *
* Standard Weight  :   0.00000                                                *
* CALIB. DATE/TIME : 17-FEB-2006 16:09:06 MS Isotope      :                   *
* MSD DPM          :    0.000             MSD Isotope     :                   *
* LCS DPM          :    0.000             LCS Isotope     :                   *
* LCSD DPM         :    0.000             LCSD Isotope    :                   *
*******************************************************************************

Combined Activity-MDA Report

---- Identified Nuclides ----

Activity        Act error         MDA            
Nuclide     (pCi/LITER )                   (pCi/LITER )

BI-210        4.053E+01       2.746E+02      1.833E+02      0.000E+00
PB-210        4.053E+01       2.746E+02      1.833E+02      0.000E+00
BI-211        2.595E+00       1.214E+01      6.879E+00      0.000E+00
RA-224        2.120E+01       5.028E+01      2.244E+01      0.000E+00
RA-226        5.065E+00       3.465E+00      2.297E+00      0.000E+00
TH-228        1.877E+00       4.454E+00      2.067E+00      0.000E+00
TH-230        5.065E+00       3.465E+00      2.297E+00      0.000E+00
TH-232        1.813E+00       4.302E+00      1.997E+00      0.000E+00
NP-237        5.213E+00       1.173E+01      8.155E+00      0.000E+00
U-238         8.980E+01       9.191E+01      5.175E+01      0.000E+00

---- Non-Identified Nuclides ----

Key-Line
Activity   K.L. Act error         MDA            

Nuclide     (pCi/LITER     ) Ided              (pCi/LITER     )

BE-7         -4.062E+00       2.635E+01      1.424E+01      0.000E+00 NOT IDENT.
NA-22         3.565E-01       1.283E+00      1.257E+00      0.000E+00 NOT IDENT.
NA-24         0.000E+00       8.848E+16      0.000E+00      0.000E+00 SHORT HLIF
AL-26         3.295E-01       1.392E+00      1.362E+00      0.000E+00 NOT IDENT.
K-40          5.311E+00       2.121E+01      1.748E+01      0.000E+00 NOT IDENT.
SC-46        -2.367E-01       1.408E+00      1.355E+00      0.000E+00 NOT IDENT.
V-48         -7.506E+00       5.317E+00      4.562E+00      0.000E+00 NOT IDENT.
CR-51         1.087E+01       2.587E+01      2.241E+01      0.000E+00 NOT IDENT.
MN-54         7.352E-01       1.178E+00      1.197E+00      0.000E+00 NOT IDENT.
CO-56        -6.100E-01       1.519E+00      1.444E+00      0.000E+00 NOT IDENT.
MN-56         0.000E+00       2.491E+41      0.000E+00      0.000E+00 SHORT HLIF
CO-57         3.795E-01       1.098E+00      1.052E+00      0.000E+00 NOT IDENT.
CO-58        -2.751E-01       1.678E+00      1.551E+00      0.000E+00 NOT IDENT.
FE-59         3.084E-01       3.734E+00      3.624E+00      0.000E+00 NOT IDENT.
CO-60         2.445E-01       1.320E+00      1.280E+00      0.000E+00 NOT IDENT.
ZN-65        -5.357E-02       2.529E+00      2.432E+00      0.000E+00 NOT IDENT.
SE-75         9.199E-01       2.105E+00      1.800E+00      0.000E+00 FAIL ABUN 
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KR-85        -5.741E+02       3.887E+02      3.512E+02      0.000E+00 NOT IDENT.
SR-85        -3.626E+00       2.455E+00      2.218E+00      0.000E+00 NOT IDENT.
Y-88          6.325E-01       1.635E+00      1.651E+00      0.000E+00 NOT IDENT.
Y-91         -2.381E-01       1.581E+00      1.491E+00      0.000E+00 NOT IDENT.
NB-94         2.155E-01       1.234E+00      1.174E+00      0.000E+00 FAIL ABUN 
NB-95         3.961E-01       2.134E+00      2.029E+00      0.000E+00 NOT IDENT.
NB-95M        0.000E+00       3.550E+03      0.000E+00      0.000E+00 SHORT HLIF
ZR-95        -1.915E+00       2.901E+00      2.587E+00      0.000E+00 NOT IDENT.
MO-99         0.000E+00       1.174E+04      0.000E+00      0.000E+00 SHORT HLIF
TC-99M        0.000E+00       8.176E+40      0.000E+00      0.000E+00 SHORT HLIF
RU-103       -2.050E-01       2.099E+00      1.997E+00      0.000E+00 FAIL ABUN 
RH-106        4.494E+00       1.181E+01      1.144E+01      0.000E+00 NOT IDENT.
RU-106        8.205E+00       1.173E+01      1.154E+01      0.000E+00 NOT IDENT.
AG-108M       5.042E-02       1.184E+00      1.141E+00      0.000E+00 NOT IDENT.
CD-109       -1.062E+02       3.843E+01      2.740E+01      0.000E+00 NOT IDENT.
AG-110M      -1.258E-01       1.361E+00      1.100E+00      0.000E+00 NOT IDENT.
SN-113        8.867E-01       1.761E+00      1.740E+00      0.000E+00 NOT IDENT.
CD-115        0.000E+00       1.800E+05      0.000E+00      0.000E+00 SHORT HLIF
SN-115        4.332E+01       1.554E+02      1.539E+02      0.000E+00 FAIL ABUN 
SN-117M       3.664E+00       5.962E+00      5.721E+00      0.000E+00 NOT IDENT.
TE-123M       2.223E-01       1.265E+00      1.198E+00      0.000E+00 NOT IDENT.
SB-124        1.737E-01       3.786E+00      3.580E+00      0.000E+00 FAIL ABUN 
SB-125        1.094E+00       3.333E+00      3.259E+00      0.000E+00 FAIL ABUN 
TE-125M      -3.751E+02       4.910E+02      4.540E+02      0.000E+00 NOT IDENT.
I-126         1.496E+00       1.681E+01      1.597E+01      0.000E+00 NOT IDENT.
SB-126        9.136E+00       1.452E+01      1.422E+01      0.000E+00 NOT IDENT.
SN-126       -3.627E+00       3.383E+00      2.688E+00      0.000E+00 FAIL ABUN 
SB-127        0.000E+00       1.561E+03      0.000E+00      0.000E+00 SHORT HLIF
I-131        -1.353E+01       2.344E+01      2.208E+01      0.000E+00 NOT IDENT.
I-132         0.000E+00       7.018E+41      0.000E+00      0.000E+00 SHORT HLIF
TE-132        0.000E+00       1.818E+03      0.000E+00      0.000E+00 SHORT HLIF
BA-133        5.742E-01       1.749E+00      1.503E+00      0.000E+00 NOT IDENT.
I-133         0.000E+00       1.602E+12      0.000E+00      0.000E+00 SHORT HLIF
CS-134        6.035E-01       1.325E+00      1.282E+00      0.000E+00 FAIL ABUN 
CS-135        6.010E-01       6.359E+00      5.447E+00      0.000E+00 NOT IDENT.
I-135         0.000E+00       8.162E+38      0.000E+00      0.000E+00 SHORT HLIF
CS-136       -7.805E-01       8.986E+00      8.625E+00      0.000E+00 FAIL ABUN 
BA-137M      -1.269E-01       1.199E+00      1.093E+00      0.000E+00 NOT IDENT.
CS-137       -1.383E-01       1.268E+00      1.155E+00      0.000E+00 NOT IDENT.
CE-139       -2.849E-01       1.299E+00      1.211E+00      0.000E+00 NOT IDENT.
BA-140       -1.850E+00       2.535E+01      2.406E+01      0.000E+00 NOT IDENT.
LA-140       -1.681E+00       9.371E+00      8.681E+00      0.000E+00 FAIL ABUN 
CE-141        1.271E+00       4.976E+00      3.799E+00      0.000E+00 NOT IDENT.
CE-143        0.000E+00       1.111E+08      0.000E+00      0.000E+00 SHORT HLIF
CE-144        1.431E+00       8.854E+00      8.125E+00      0.000E+00 NOT IDENT.
PM-144        3.574E-02       1.291E+00      1.219E+00      0.000E+00 NOT IDENT.
PR-144        0.000E+00       3.613E+42      0.000E+00      0.000E+00 SHORT HLIF
PM-146        4.571E-01       1.597E+00      1.555E+00      0.000E+00 NOT IDENT.
ND-147        3.783E+01       6.585E+01      6.476E+01      0.000E+00 NOT IDENT.
PM-147       -9.980E+05       2.223E+06      2.075E+06      0.000E+00 NOT IDENT.
PM-149        0.000E+00       1.699E+06      0.000E+00      0.000E+00 SHORT HLIF
EU-152       -4.415E+00       4.885E+00      3.440E+00      0.000E+00 NOT IDENT.
GD-153       -1.165E+01       4.553E+00      3.094E+00      0.000E+00 FAIL ABUN 
EU-154        1.011E+00       3.551E+00      3.480E+00      0.000E+00 NOT IDENT.
EU-155        4.074E+00       4.443E+00      4.335E+00      0.000E+00 FAIL ABUN 
TB-160        4.123E+00       5.717E+00      5.720E+00      0.000E+00 NOT IDENT.
TM-171        0.000E+00       1.503E+03      1.251E+03      0.000E+00 FAIL ABUN 
HF-181        4.640E-01       2.369E+00      1.995E+00      0.000E+00 FAIL ABUN 
TA-182        2.574E+00       6.697E+00      5.766E+00      0.000E+00 FAIL ABUN 
IR-192       -1.115E+00       1.553E+00      1.465E+00      0.000E+00 NOT IDENT.
HG-203        1.490E+00       1.974E+00      1.980E+00      0.000E+00 NOT IDENT.
BI-207        1.038E+00       1.584E+00      1.604E+00      0.000E+00 FAIL ABUN 
TL-208        6.402E-01       2.488E+00      1.450E+00      0.000E+00 FAIL ABUN 
PB-211        8.929E+00       3.257E+01      3.138E+01      0.000E+00 NOT IDENT.
BI-212        2.307E-01       9.514E+00      8.961E+00      0.000E+00 NOT IDENT.
PB-212        1.877E+00       4.454E+00      2.518E+00      0.000E+00 FAIL ABUN 
BI-214        0.000E+00       3.465E+00      2.571E+00      0.000E+00 FAIL ABUN 
PB-214        9.028E-01       4.225E+00      2.651E+00      0.000E+00 FAIL ABUN 
RN-219        6.767E+00       1.464E+01      1.441E+01      0.000E+00 NOT IDENT.
RA-223       -5.475E-02       2.826E+01      2.389E+01      0.000E+00 NOT IDENT.
AC-227       -1.179E+01       1.431E+01      1.349E+01      0.000E+00 NOT IDENT.
TH-227       -1.158E+01       1.410E+01      1.326E+01      0.000E+00 NOT IDENT.
AC-228        8.134E-01       1.036E+01      4.830E+00      0.000E+00 FAIL ABUN 
RA-228        8.134E-01       1.036E+01      4.830E+00      0.000E+00 FAIL ABUN 
TH-229        6.179E+00       2.320E+01      1.918E+01      0.000E+00 FAIL ABUN 
PA-231       -5.266E+01       5.658E+01      5.276E+01      0.000E+00 NOT IDENT.
TH-231        9.197E-01       7.290E+00      6.256E+00      0.000E+00 FAIL ABUN 
PA-233        2.136E+00       2.360E+00      2.376E+00      0.000E+00 FAIL ABUN 
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PA-234        9.417E-01       9.561E+00      9.353E+00      0.000E+00 FAIL ABUN 
PA-234M      -2.302E+02       2.175E+02      1.429E+02      0.000E+00 NOT IDENT.
TH-234        0.000E+00       9.191E+01      6.098E+01      0.000E+00 FAIL ABUN 
U-234         3.646E-01       6.490E+00      5.106E+00      0.000E+00 FAIL ABUN 
U-235        -4.325E+00       1.107E+01      8.209E+00      0.000E+00 FAIL ABUN 
NP-239       -7.653E+00       7.948E+00      7.284E+00      0.000E+00 NOT IDENT.
AM-241       -2.304E+00       8.448E+00      6.218E+00      0.000E+00 NOT IDENT.
AM-242        2.172E+01       8.958E+01      8.587E+01      0.000E+00 NOT IDENT.
CM-247        1.107E+00       1.297E+00      1.300E+00      0.000E+00 NOT IDENT.
CF-249       -8.488E-01       1.374E+00      1.286E+00      0.000E+00 NOT IDENT.
CF-251        0.000E+00       9.376E+00      5.512E+00      0.000E+00 FAIL ABUN 
ANH-511      -6.215E+00       2.644E+00      2.071E+00      0.000E+00 NOT IDENT.
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VAX/VMS Nuclide Identification Report Generated 26-APR-2006 15:32:32.19

********************************************************************************
*                           GENERAL ENG. LABS, LLC.                            *
*                               2040 Savage Road                               *
*                             Charleston, SC 29414                             *
********************************************************************************
Configuration    : DKA0:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G1201068237.CNF;1
Sample date      : 22-MAR-2006 10:20:00 Acquisition date : 26-APR-2006 05:28:03
Sample ID        : G1201068237          Sample quantity  : 2.00000E+00 LITER
Detector name    : GAM19                Detector geometry: 2LMB
Elapsed live time: 0 10:00:00.00        Elapsed real time: 0 10:00:06.59  0.0%
Energy tolerance : 2.00000 keV          Analyst Initials : MJH1
Abundance limit  : 75.00000             Sensitivity      : 3.00000
Batch ID         : 519510               Detector SN#     : 
Matrix Spike DPM :                      LCS DPM          : 
********************************************************************************

Pk It   Energy     Area   Bkgnd  FWHM Channel  Left  Pw  Cts/Sec %Err    Fit

1  9     5.01     4433    1638  1.35    9.81     6  12 1.23E-01  2.5 3.49E+01
2  9     6.51     1724    4033  1.89   12.80     6  12 4.79E-02  8.3
3  0    10.51      483    4003  1.01   20.79    18   7 1.34E-02 22.4
4  0    14.40      185    3325  1.55   28.56    26   7 5.13E-03 52.4
5  0    46.86      103     660  1.22   93.40    89   8 2.86E-03 44.5
6  2    63.40      242     606  1.56  126.45   121  16 6.72E-03 19.8 1.86E+00
7  2    66.41      166     578  1.60  132.45   121  16 4.60E-03 25.9
8  0    84.72       39     587  0.66  169.02   164   9 1.10E-03111.9
9  0    92.61      430     698  1.36  184.80   178  11 1.19E-02 12.9
10  0   140.04      229     540  1.04  279.54   275  10 6.37E-03 20.1
11  0   176.54      236     658  2.73  352.47   346  14 6.56E-03 24.0
12  0   185.99      294     461  1.26  371.34   367  10 8.18E-03 14.8
13  0   198.61      206     528  1.42  396.55   391  12 5.73E-03 23.4
14  0   204.90       44     391  0.66  409.12   407   9 1.22E-03 82.2
15  0   239.37      235     510  1.24  477.98   472  13 6.52E-03 20.9
16  0   265.86       25     264  0.72  530.92   528   8 6.94E-04114.3
17  0   326.20       46     259  1.32  651.46   646  10 1.29E-03 66.7
18  0   352.31       79     176  2.33  703.63   700   8 2.19E-03 31.2
19  0   472.06       36     245  6.09  942.92   936  16 1.00E-03 98.1
20  0   484.78       38     224  4.85  968.34   959  15 1.06E-03 87.2
21  0   489.33       36     132  1.51  977.42   974   9 1.01E-03 59.0
22  0   511.23      735     230  2.91 1021.18  1012  19 2.04E-02  6.2
23  0   569.31       55     208  3.26 1137.26  1128  15 1.52E-03 59.1
24  0   584.22       63     158  1.15 1167.05  1160  11 1.75E-03 40.8
25  0   596.03       49     134  1.66 1190.65  1188   8 1.37E-03 42.6
26  0   609.96       76     146  1.41 1218.49  1214  12 2.12E-03 34.0
27  0   645.94       15     117  1.22 1290.39  1283  11 4.26E-04141.7
28  0   651.43       94     157  7.08 1301.38  1293  20 2.62E-03 34.0
29  0   819.74       40      55  2.32 1637.76  1633  10 1.11E-03 38.7
30  0   869.24       83     125  4.36 1736.70  1726  20 2.31E-03 34.7
31  0   912.61       48     148  4.28 1823.39  1812  19 1.34E-03 61.8
32  0   922.01       15      52  0.49 1842.18  1836   9 4.13E-04 91.2
33  0  1227.06       22      93  5.83 2452.03  2436  19 6.12E-04110.2
34  0  1287.80       41      81  7.73 2573.47  2562  23 1.14E-03 58.9
35  0  1463.26       46      91  1.35 2924.32  2915  14 1.28E-03 46.4
36  0  1498.87       18      38  1.51 2995.54  2990  11 5.09E-04 69.4
37  1  1696.61       28      35  2.16 3391.00  3373  38 7.83E-04 46.8 1.57E+00
38  1  1699.11       18      37  2.16 3396.00  3373  38 5.12E-04 73.9
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Peak Search Report (continued)                                       Page :   2
Sample ID : G1201068237                 Acquisition date : 26-APR-2006 05:28:03

Pk It   Energy     Area   Bkgnd  FWHM Channel  Left  Pw  Cts/Sec %Err    Fit

39  0  1745.33       23      57  7.21 3488.45  3477  18 6.33E-04 81.3
40  0  1800.14       13      25  1.55 3598.08  3589  14 3.67E-04 84.3
41  0  1873.57       17      44  6.51 3744.96  3732  17 4.86E-04 92.1
42  0  1960.59       38      16  4.63 3919.04  3912  14 1.05E-03 28.5
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VAX/VMS Nuclide Identification Report Generated 26-APR-2006 15:32:33.77

********************************************************************************
*                           GENERAL ENG. LABS, LLC.                            *
*                               2040 Savage Road                               *
*                             Charleston, SC 29414                             *
********************************************************************************
Configuration    : DKA0:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G1201068237.CNF;1
Sample date      : 22-MAR-2006 10:20:00 Acquisition date : 26-APR-2006 05:28:03
Sample ID        : G1201068237          Sample quantity  : 2.00000E+00 LITER
Detector name    : GAM19                Detector geometry: 2LMB
Elapsed live time: 0 10:00:00.00        Elapsed real time: 0 10:00:06.59  0.0%
Energy tolerance : 2.00000 keV          Analyst Initials : MJH1
Abundance limit  : 75.00000             Sensitivity      : 3.00000
Batch ID         : 519510               Detector SN#     : 
Matrix Spike DPM :                      LCS DPM          : 
********************************************************************************

Nuclide Line Activity Report

Nuclide Type:                                 
Uncorrected Decay Corr   2-Sigma

Nuclide     Energy    Area    %Abn     %Eff     pCi/LITER   pCi/LITER    %Error
BI-210       46.50      16    4.05*  3.596E-01  4.041E+01   4.053E+01   677.59
PB-210       46.50      16    4.05*  3.596E-01  4.041E+01   4.053E+01   677.59
BI-211      351.07      16   12.94*  1.759E+00  2.595E+00   2.595E+00   467.92
RA-226      295.21  ------   19.20   1.962E+00  ------  Line Not Found  ------

351.92      16   37.20   1.759E+00  9.028E-01   9.028E-01   467.91
609.31      76   46.30*  1.221E+00  5.065E+00   5.065E+00    68.42

TH-228       84.40      39    1.21   2.253E+00  5.429E+01   5.621E+01   224.25
238.60      48   44.60*  2.220E+00  1.813E+00   1.877E+00   237.24
300.10  ------    3.41   1.943E+00  ------  Line Not Found  ------

TH-230      295.21  ------   19.20   1.962E+00  ------  Line Not Found  ------
351.92      16   37.20   1.759E+00  9.028E-01   9.028E-01   467.91
609.31      76   46.30*  1.221E+00  5.065E+00   5.065E+00    68.42

TH-232      238.59      48   44.60*  2.220E+00  1.813E+00   1.813E+00   237.24
911.20       5   27.70   8.970E-01  8.041E-01   8.041E-01  1273.17
964.40  ------    5.20   8.576E-01  ------  Line Not Found  ------
969.11  ------   16.60   8.542E-01  ------  Line Not Found  ------

NP-237       86.48      39   12.60*  2.253E+00  5.213E+00   5.213E+00   224.98
95.87  ------    2.60   2.545E+00  ------  Line Not Found  ------

U-238        63.29     115    3.80*  1.262E+00  8.980E+01   8.980E+01   102.35

Nuclide Type: NATURAL                         
Uncorrected Decay Corr   2-Sigma

Nuclide     Energy    Area    %Abn     %Eff     pCi/LITER   pCi/LITER    %Error
RA-224      240.98      48    3.95*  2.220E+00  2.047E+01   2.120E+01   237.20

Flag: "*" = Keyline
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1.925E+02

Summary of Nuclide Activity                                          Page :   2
Sample ID : G1201068237                 Acquisition date : 26-APR-2006 05:28:03

Total number of lines in spectrum              38
Number of unidentified lines                   15
Number of lines tentatively identified by NID  23       60.53%

Nuclide Type :                                 

Uncorrected  Decay Corr   Decay Corr   2-Sigma
Nuclide     Hlife   Decay  pCi/LITER    pCi/LITER  2-Sigma Error  %Error Flags
BI-210     22.26Y    1.00  4.041E+01    4.053E+01    27.46E+01   677.59       
PB-210     22.26Y    1.00  4.041E+01    4.053E+01    27.46E+01   677.59       
BI-211  7.04E+08Y    1.00  2.595E+00    2.595E+00    12.14E+00   467.92       
RA-226   1600.00Y    1.00  5.065E+00    5.065E+00    3.465E+00    68.42       
TH-228      1.91Y    1.04  1.813E+00    1.877E+00    4.454E+00   237.24       
TH-230  7.70E+04Y    1.00  5.065E+00    5.065E+00    3.465E+00    68.42       
TH-232  1.41E+10Y    1.00  1.813E+00    1.813E+00    4.302E+00   237.24       
NP-237  2.14E+06Y    1.00  5.213E+00    5.213E+00    11.73E+00   224.98       
U-238   4.47E+09Y    1.00  8.980E+01    8.980E+01    9.191E+01   102.35       

---------    ---------
Total Activity :  1.922E+02    1.925E+02

Nuclide Type : NATURAL                         

Uncorrected  Decay Corr   Decay Corr   2-Sigma
Nuclide     Hlife   Decay  pCi/LITER    pCi/LITER  2-Sigma Error  %Error Flags
RA-224      1.91Y    1.04  2.047E+01    2.120E+01    5.028E+01   237.20       

---------    ---------
Total Activity :  2.047E+01    2.120E+01

Grand Total Activity :  2.127E+02    2.137E+02

Flags: "K" = Keyline not found         "M" = Manually accepted
"E" = Manually edited           "A" = Nuclide specific abn. limit

Page 104 of 913



Unidentified Energy Lines                                            Page :   3
Sample ID : G1201068237                 Acquisition date : 26-APR-2006 05:28:03

It   Energy    Area   Bkgnd  FWHM  Channel Left Pw  Cts/Sec %Err   %Eff   Flags

9     5.01    3201    1638  1.35     9.81    6 12 8.89E-02  7.8  0.00E+00   
0    10.51      66    4003  1.01    20.79   18  7 1.82E-03 ****  5.98E-15   
0    14.40     185    3325  1.55    28.56   26  7 5.13E-03 ****  1.39E-09   
2    66.41     166     578  1.60   132.45  121 16 4.60E-03 51.9  1.43E+00  T
0   140.04     211     540  1.04   279.54  275 10 5.86E-03 49.8  2.78E+00  T
0   176.54     236     658  2.73   352.47  346 14 6.56E-03 47.9  2.59E+00  T
0   185.99      34     461  1.26   371.34  367 10 9.35E-04 ****  2.53E+00  T
0   198.61     109     528  1.42   396.55  391 12 3.02E-03 ****  2.45E+00  T
0   204.90      44     391  0.66   409.12  407  9 1.22E-03 ****  2.42E+00  T
0   265.86      25     264  0.72   530.92  528  8 6.94E-04 ****  2.09E+00  T
0   326.20      46     259  1.32   651.46  646 10 1.29E-03 ****  1.85E+00   
0   472.06      36     245  6.09   942.92  936 16 1.00E-03 ****  1.46E+00  T
0   484.78      38     224  4.85   968.34  959 15 1.06E-03 ****  1.43E+00  T
0   489.33      36     132  1.51   977.42  974  9 1.01E-03 ****  1.42E+00  T
0   569.31      16     208  3.26  1137.26 1128 15 4.54E-04 ****  1.28E+00  T
0   584.22      17     158  1.15  1167.05 1160 11 4.85E-04 ****  1.26E+00  T
0   596.03      49     134  1.66  1190.65 1188  8 1.37E-03 85.3  1.24E+00   
0   645.94      15     117  1.22  1290.39 1283 11 4.26E-04 ****  1.17E+00  T
0   651.43      94     157  7.08  1301.38 1293 20 2.62E-03 67.9  1.16E+00  T
0   819.74      40      55  2.32  1637.76 1633 10 1.11E-03 77.4  9.77E-01  T
0   869.24      83     125  4.36  1736.70 1726 20 2.31E-03 69.5  9.33E-01  T
0   922.01      15      52  0.49  1842.18 1836  9 4.13E-04 ****  8.90E-01   
0  1227.06      22      93  5.83  2452.03 2436 19 6.12E-04 ****  7.05E-01   
0  1287.80      41      81  7.73  2573.47 2562 23 1.14E-03 ****  6.78E-01   
0  1498.87      18      38  1.51  2995.54 2990 11 5.09E-04 ****  6.06E-01   
1  1696.61      28      35  2.16  3391.00 3373 38 7.83E-04 93.7  5.59E-01   
1  1699.11      18      37  2.16  3396.00 3373 38 5.12E-04 ****  5.59E-01   
0  1745.33      23      57  7.21  3488.45 3477 18 6.33E-04 ****  5.51E-01   
0  1800.14      13      25  1.55  3598.08 3589 14 3.67E-04 ****  5.42E-01   
0  1873.57      17      44  6.51  3744.96 3732 17 4.86E-04 ****  5.32E-01   
0  1960.59      38      16  4.63  3919.04 3912 14 1.05E-03 57.0  5.23E-01   

Flags: "T" = Tentatively associated
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-------  Identified Nuclides -------

VAX/VMS Nuclide Identification Report Generated 26-APR-2006 15:32:34.98

********************************************************************************
*                           GENERAL ENG. LABS, LLC.                            *
*                               2040 Savage Road                               *
*                             Charleston, SC 29414                             *
********************************************************************************
*                                                                              *
*                                DETECTOR DATA                                 *
*                                                                              *
* Configuration    : DKA0:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G1201068237.CNF;1      *
* Acquisition date : 26-APR-2006 05:28:03  Detector SN#    :                   *
* Detector ID      : GAM19                 Sensitivity     : 3.00000           *
* Geometry         : 2LMB                  Energy tolerance: 2.00000           *
* Elapsed live time: 0 10:00:00.00         Abundance limit : 75.00000          *
* Elapsed real time: 0 10:00:06.59         Half life ratio : 8.00000           *
********************************************************************************
*                                                                              *
*                                 SAMPLE DATA                                  *
*                                                                              *
* Sample date      : 22-MAR-2006 10:20:00  Nuclide Library : EPI               *
* Sample ID        : G1201068237           Analyst initials: MJH1              *
* Batch Number     : 519510                Sample Quantity : 2.00000E+00 LITER *
********************************************************************************
*                                                                              *
*                                   QC DATA                                    *
*                                                                              *
* CALIB. DATE/TIME : 17-FEB-2006 16:09:06.3MS Isotope      :                   *
* MSD DPM          :                       MSD Isotope     :                   *
* LCS DPM          :                       LCS Isotope     :                   *
********************************************************************************

Combined Activity-MDA Report

---- Identified Nuclides ----

Activity        Act error         MDA         MDA error    Act/MDA
Nuclide      (pCi/LITER)                    (pCi/LITER)

BI-210        4.053E+01       2.746E+02      1.833E+02      1.637E+01      0.221
PB-210        4.053E+01       2.746E+02      1.833E+02      1.637E+01      0.221
BI-211        2.595E+00       1.214E+01      6.879E+00      4.923E-01      0.377
RA-224        2.120E+01       5.028E+01      2.244E+01      1.695E+00      0.945
RA-226        5.065E+00       3.465E+00      2.297E+00      1.850E-01      2.205
TH-228        1.877E+00       4.454E+00      2.067E+00      1.817E-01      0.908
TH-230        5.065E+00       3.465E+00      2.297E+00      1.849E-01      2.205
TH-232        1.813E+00       4.302E+00      1.997E+00      1.755E-01      0.908
NP-237        5.213E+00       1.173E+01      8.155E+00      1.847E+00      0.639
U-238         8.980E+01       9.191E+01      5.175E+01      9.784E+00      1.735

---- Non-Identified Nuclides ----

Key-Line
Activity  K.L.  Act error         MDA         MDA error    Act/MDA

Nuclide      (pCi/LITER)Ided                (pCi/LITER)

BE-7         -4.062E+00       2.635E+01      1.424E+01      1.003E+00     -0.285
NA-22         3.565E-01       1.283E+00      1.257E+00      7.711E-02      0.284
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-------  Non-Identified Nuclides -------

Combined Activity-MDA Report (continued)                             Page :   2
Sample ID : G1201068237                 Acquisition date : 26-APR-2006 05:28:03

---- Non-Identified Nuclides ----

Key-Line
Activity  K.L.  Act error         MDA         MDA error    Act/MDA

Nuclide      (pCi/LITER)Ided                (pCi/LITER)

NA-24         2.522E+10       4.424E+10      Half-Life too short
AL-26         3.295E-01       1.392E+00      1.362E+00      7.763E-02      0.242
K-40          5.311E+00       2.121E+01      1.748E+01      1.109E+00      0.304
SC-46        -2.367E-01       1.408E+00      1.355E+00      1.081E-01     -0.175
V-48         -7.506E+00       5.317E+00      4.562E+00      3.507E-01     -1.645
CR-51         1.087E+01       2.587E+01      2.241E+01      1.692E+00      0.485
MN-54         7.352E-01       1.178E+00      1.197E+00      8.987E-02      0.614
CO-56        -6.100E-01       1.519E+00      1.444E+00      1.099E-01     -0.423
MN-56        -1.000E+35       1.245E+35      Half-Life too short
CO-57         3.795E-01       1.098E+00      1.052E+00      7.650E-02      0.361
CO-58        -2.751E-01       1.678E+00      1.551E+00      1.137E-01     -0.177
FE-59         3.084E-01       3.734E+00      3.624E+00      2.830E-01      0.085
CO-60         2.445E-01       1.320E+00      1.280E+00      7.608E-02      0.191
ZN-65        -5.357E-02       2.529E+00      2.432E+00      1.665E-01     -0.022
SE-75         9.199E-01  +    2.105E+00      1.800E+00      1.350E-01      0.511
KR-85        -5.741E+02       3.887E+02      3.512E+02      2.170E+01     -1.635
SR-85        -3.626E+00       2.455E+00      2.218E+00      1.371E-01     -1.635
Y-88          6.325E-01       1.635E+00      1.651E+00      9.355E-02      0.383
Y-91         -2.381E-01       1.581E+00      1.491E+00      9.235E-02     -0.160
NB-94         2.155E-01       1.234E+00      1.174E+00      7.526E-02      0.184
NB-95         3.961E-01       2.134E+00      2.029E+00      1.407E-01      0.195
NB-95M        4.607E-04       1.775E-03      Half-Life too short
ZR-95        -1.915E+00       2.901E+00      2.587E+00      2.050E-01     -0.740
MO-99         2.331E-02  +    5.870E-03      Half-Life too short
TC-99M        1.000E+35  +    4.088E+34      Half-Life too short
RU-103       -2.050E-01       2.099E+00      1.997E+00      2.560E-01     -0.103
RH-106        4.494E+00       1.181E+01      1.144E+01      7.032E-01      0.393
RU-106        8.205E+00       1.173E+01      1.154E+01      1.374E+00      0.711
AG-108M       5.042E-02       1.184E+00      1.141E+00      7.452E-02      0.044
CD-109       -1.062E+02       3.843E+01      2.740E+01      2.575E+00     -3.875
AG-110M      -1.258E-01       1.361E+00      1.100E+00      7.090E-02     -0.114
SN-113        8.867E-01       1.761E+00      1.740E+00      1.098E-01      0.510
CD-115        1.733E-03       8.999E-02      Half-Life too short
SN-115        4.332E+01       1.554E+02      1.539E+02      1.219E+01      0.282
SN-117M       3.664E+00       5.962E+00      5.721E+00      4.285E-01      0.640
TE-123M       2.223E-01       1.265E+00      1.198E+00      9.050E-02      0.186
SB-124        1.737E-01       3.786E+00      3.580E+00      2.277E-01      0.049
SB-125        1.094E+00       3.333E+00      3.259E+00      2.044E-01      0.336
TE-125M      -3.751E+02       4.910E+02      4.540E+02      4.380E+01     -0.826
I-126         1.496E+00       1.681E+01      1.597E+01      9.771E-01      0.094
SB-126        9.136E+00       1.452E+01      1.422E+01      9.321E-01      0.643
SN-126       -3.627E+00       3.383E+00      2.688E+00      2.520E-01     -1.349
SB-127        1.991E-04       7.807E-04      Half-Life too short
I-131        -1.353E+01       2.344E+01      2.208E+01      1.612E+00     -0.613
I-132        -1.000E+35       3.509E+35      Half-Life too short
TE-132       -9.308E-04       9.091E-04      Half-Life too short
BA-133        5.742E-01       1.749E+00      1.503E+00      1.794E-01      0.382
I-133         3.961E+05       8.009E+05      Half-Life too short
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-------  Non-Identified Nuclides -------

Combined Activity-MDA Report (continued)                             Page :   3
Sample ID : G1201068237                 Acquisition date : 26-APR-2006 05:28:03

---- Non-Identified Nuclides ----

Key-Line
Activity  K.L.  Act error         MDA         MDA error    Act/MDA

Nuclide      (pCi/LITER)Ided                (pCi/LITER)

CS-134        6.035E-01       1.325E+00      1.282E+00      9.280E-02      0.471
CS-135        6.010E-01       6.359E+00      5.447E+00      4.880E-01      0.110
I-135         1.134E+31       4.081E+32      Half-Life too short
CS-136       -7.805E-01       8.986E+00      8.625E+00      6.709E-01     -0.090
BA-137M      -1.269E-01       1.199E+00      1.093E+00      6.649E-02     -0.116
CS-137       -1.383E-01       1.268E+00      1.155E+00      7.053E-02     -0.120
CE-139       -2.849E-01       1.299E+00      1.211E+00      9.202E-02     -0.235
BA-140       -1.850E+00       2.535E+01      2.406E+01      7.841E+00     -0.077
LA-140       -1.681E+00       9.371E+00      8.681E+00      5.173E-01     -0.194
CE-141        1.271E+00       4.976E+00      3.799E+00      2.856E-01      0.334
CE-143       -8.497E+01       5.554E+01      Half-Life too short
CE-144        1.431E+00       8.854E+00      8.125E+00      1.207E+00      0.176
PM-144        3.574E-02       1.291E+00      1.219E+00      7.777E-02      0.029
PR-144        1.000E+35       1.807E+36      Half-Life too short
PM-146        4.571E-01       1.597E+00      1.555E+00      1.372E-01      0.294
ND-147        3.783E+01       6.585E+01      6.476E+01      8.871E+00      0.584
PM-147       -9.980E+05       2.223E+06      2.075E+06      1.510E+05     -0.481
PM-149       -1.390E+00       8.497E-01      Half-Life too short
EU-152       -4.415E+00       4.885E+00      3.440E+00      2.524E-01     -1.284
GD-153       -1.165E+01       4.553E+00      3.094E+00      2.598E-01     -3.764
EU-154        1.011E+00       3.551E+00      3.480E+00      3.322E-01      0.290
EU-155        4.074E+00       4.443E+00      4.335E+00      3.464E-01      0.940
TB-160        4.123E+00       5.717E+00      5.720E+00      4.515E-01      0.721
TM-171        2.844E+03  +    1.503E+03      1.251E+03      1.235E+02      2.274
HF-181        4.640E-01       2.369E+00      1.995E+00      1.226E-01      0.233
TA-182        2.574E+00       6.697E+00      5.766E+00      3.606E-01      0.446
IR-192       -1.115E+00       1.553E+00      1.465E+00      1.034E-01     -0.762
HG-203        1.490E+00       1.974E+00      1.980E+00      1.515E-01      0.753
BI-207        1.038E+00       1.584E+00      1.604E+00      1.157E-01      0.647
TL-208        6.402E-01  +    2.488E+00      1.450E+00      1.018E-01      0.442
PB-211        8.929E+00       3.257E+01      3.138E+01      1.956E+01      0.285
BI-212        2.307E-01       9.514E+00      8.961E+00      7.473E-01      0.026
PB-212        1.877E+00  +    4.454E+00      2.518E+00      2.213E-01      0.746
BI-214        5.065E+00  +    3.465E+00      2.571E+00      2.071E-01      1.970
PB-214        9.028E-01  +    4.225E+00      2.651E+00      2.346E-01      0.341
RN-219        6.767E+00       1.464E+01      1.441E+01      1.970E+00      0.470
RA-223       -5.475E-02       2.826E+01      2.389E+01      4.050E+00     -0.002
AC-227       -1.179E+01       1.431E+01      1.349E+01      2.011E+00     -0.874
TH-227       -1.158E+01       1.410E+01      1.326E+01      2.328E+00     -0.874
AC-228        8.134E-01  +    1.036E+01      4.830E+00      5.208E-01      0.168
RA-228        8.134E-01  +    1.036E+01      4.830E+00      5.208E-01      0.168
TH-229        6.179E+00       2.320E+01      1.918E+01      1.458E+00      0.322
PA-231       -5.266E+01       5.658E+01      5.276E+01      7.646E+00     -0.998
TH-231        9.197E-01       7.290E+00      6.256E+00      5.404E-01      0.147
PA-233        2.136E+00       2.360E+00      2.376E+00      1.753E-01      0.899
PA-234        9.417E-01       9.561E+00      9.353E+00      1.724E+00      0.101
PA-234M      -2.302E+02       2.175E+02      1.429E+02      1.297E+01     -1.611
TH-234        8.980E+01  +    9.191E+01      6.098E+01      1.153E+01      1.473
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-------  Non-Identified Nuclides -------

Combined Activity-MDA Report (continued)                             Page :   4
Sample ID : G1201068237                 Acquisition date : 26-APR-2006 05:28:03

---- Non-Identified Nuclides ----

Key-Line
Activity  K.L.  Act error         MDA         MDA error    Act/MDA

Nuclide      (pCi/LITER)Ided                (pCi/LITER)

U-234         3.646E-01       6.490E+00      5.106E+00      4.883E-01      0.071
U-235        -4.325E+00       1.107E+01      8.209E+00      1.388E+00     -0.527
NP-239       -7.653E+00       7.948E+00      7.284E+00      5.389E-01     -1.051
AM-241       -2.304E+00       8.448E+00      6.218E+00      7.307E-01     -0.370
AM-242        2.172E+01       8.958E+01      8.587E+01      6.841E+00      0.253
CM-247        1.107E+00       1.297E+00      1.300E+00      7.753E-02      0.851
CF-249       -8.488E-01       1.374E+00      1.286E+00      7.711E-02     -0.660
CF-251        1.933E+01  +    9.376E+00      5.512E+00      4.188E-01      3.506
ANH-511      -6.215E+00       2.644E+00      2.071E+00      1.279E-01     -3.000
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VAX/VMS Nuclide Identification Report Generated 26-APR-2006 06:24:34.65

********************************************************************************
*                           GENERAL ENG. LABS, LLC.                            *
*                               2040 Savage Road                               *
*                             Charleston, SC 29414                             *
********************************************************************************
Configuration    : DKA300:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G1201068238.CNF;1
Sample date      : 25-APR-2006 00:00:00 Acquisition date : 26-APR-2006 05:24:01
Sample ID        : G1201068238          Sample quantity  : 2.00000E+00 LITER
Detector name    : GAMMA6               Detector geometry: 2L_MB
Elapsed live time: 0 01:00:00.00        Elapsed real time: 0 01:00:01.09  0.0%
Energy tolerance : 2.00000 KEV          Analyst Initials : MJH1
Abundance limit  : 75.00000             Sensitivity      : 3.00000
Batch ID         : 519510               Detector SN#     : 1922827
Matrix Spike DPM :                      LCS DPM          : 
********************************************************************************

Pk It   Energy     Area   Bkgnd  FWHM Channel  Left  Pw  Cts/Sec %Err    Fit

1  0    59.54      924     675  1.09  120.28   115  11 2.57E-01  6.4
2  0    66.80*      55     433  1.79  134.77   132   8 1.54E-02 66.5
3  0    88.15*    1706     637  1.06  177.38   171  11 4.74E-01  3.7
4  0   102.91       42     199  0.85  206.83   205   6 1.18E-02 54.6
5  0   122.26      744     339  1.08  245.45   241   9 2.07E-01  5.8
6  2   137.05      125     208  1.11  274.98   269  13 3.46E-02 21.2 3.92E+00
7  2   138.57       39     168  1.08  278.00   269  13 1.08E-02 59.2
8  0   166.11      372     277  1.02  332.97   329   9 1.03E-01  9.6
9  0   185.58*      27     215  1.37  371.82   367   9 7.39E-03103.3
10  0   198.42*      18     167  0.73  397.46   394   7 5.06E-03124.6
11  0   203.10*      36     136  1.60  406.80   405   7 9.93E-03 57.0
12  0   294.96*       9      86  1.30  590.14   588   6 2.45E-03175.6
13  0   331.52       20      51  0.50  663.12   660   5 5.51E-03 58.5
14  0   371.57       56      78  1.60  743.05   739   9 1.54E-02 31.8
15  0   375.25       20      81  1.52  750.40   747   8 5.61E-03 80.0
16  0   391.78*     231     159  1.19  783.40   777  13 6.43E-02 13.1
17  1   469.59       27      76  1.55  938.72   931  21 7.54E-03 63.1 1.86E+00
18  1   473.38*      27      93  1.55  946.28   931  21 7.48E-03 62.8
19  0   485.15*      10      65  0.59  969.78   964   8 2.84E-03143.7
20  0   511.14*      15      84  3.31 1021.66  1017  11 4.27E-03133.0
21  0   527.89       22      26  1.35 1055.09  1052   6 6.04E-03 43.3
22  0   661.87      997      73  1.41 1322.59  1316  15 2.77E-01  3.7
23  3   675.33       30      14  1.49 1349.46  1347  11 8.35E-03 26.2 1.83E+00
24  3   677.98       18      16  1.42 1354.74  1347  11 5.01E-03 41.7
25  0   884.81       23      78  6.82 1767.73  1763  16 6.51E-03 85.9
26  0   898.17      248     111  1.47 1794.41  1786  16 6.88E-02 11.5
27  0   922.24       20      32  0.92 1842.48  1839   7 5.66E-03 50.8
28  0  1053.34       25      33  2.13 2104.30  2100  11 6.96E-03 49.9
29  0  1115.81       21      20  1.22 2229.06  2226   7 5.72E-03 45.3
30  0  1159.36*      56      65 16.43 2316.05  2294  37 1.55E-02 48.2
31  0  1173.41     1031      43  1.95 2344.11  2338  17 2.86E-01  3.5
32  0  1239.28*      20       7  0.73 2475.67  2470  13 5.42E-03 36.4
33  0  1299.97       18       7  4.82 2596.92  2590  14 5.00E-03 39.1
34  0  1332.60*     903      48  1.71 2662.10  2653  19 2.51E-01  3.8
35  0  1404.40*      11      27 14.79 2805.53  2782  36 3.00E-03155.7
36  0  1414.87        7       7  0.90 2826.44  2823  13 1.92E-03 85.5
37  0  1426.57        9      18  1.04 2849.82  2846  23 2.43E-03128.5
38  0  1461.47*       3       0  3.33 2919.53  2916   9 8.80E-04136.4
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Peak Search Report (continued)                                       Page :   2
Sample ID : G1201068238                 Acquisition date : 26-APR-2006 05:24:01

Pk It   Energy     Area   Bkgnd  FWHM Channel  Left  Pw  Cts/Sec %Err    Fit

39  0  1538.95        9       6  3.46 3074.33  3071  10 2.61E-03 55.8
40  0  1559.91        4      13  3.31 3116.21  3113  17 1.07E-03219.0
41  0  1836.62*     144      21  2.23 3669.14  3659  22 4.01E-02 11.8

Flag: "*" = Peak area was modified by background subtraction
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-------  Identified Nuclides -------

VAX/VMS Nuclide Identification Report Generated 

*******************************************************************************
*                          General Eng. Labs, LLC.                            *
*                              2040 Savage Road                               *
*                            Charleston, SC 29414                             *
*******************************************************************************
*                                                                             *
*                               DETECTOR DATA                                 *
*                                                                             *
* Configuration     : DKA300:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G1201068238        *
* Acquisition date : 26-APR-2006 05:24:01 Detector SN#    : 1922827           *
* Detector ID      : GAMMA6               Sensitivity     : 3.000             *
* Geometry         : 2L_MB                Energy tolerance: 2.000             *
* Elapsed live time:    0 01:00:00.00     Abundance limit : 75.000            *
* Elapsed real time:    0 01:00:01.09     Half life ratio :  8.000            *
*******************************************************************************
*                                                                             *
*                                SAMPLE DATA                                  *
*                                                                             *
* Sample date      : 25-APR-2006 00:00:00 Nuclide Library : FERMC             *
* Sample ID        : G1201068238          Analyst initials: MJH1              *
* Batch Number     : 519510               Sample Quantity : 2.0000E+00 LITER  *
* Recovery         :    1.00000           Carrier Weight :    0.00000         *
*******************************************************************************
*                                                                             *
*                                  QC DATA                                    *
* Standard Weight  :   0.00000                                                *
* CALIB. DATE/TIME : 29-DEC-2005 05:08:19 MS Isotope      : TOPLOADER         *
* MSD DPM          :    5.440             MSD Isotope     : TOPLOADER         *
* LCS DPM          :    0.000             LCS Isotope     : TOPLOADER         *
* LCSD DPM         :    0.000             LCSD Isotope    : TOPLOADER         *
*******************************************************************************

Combined Activity-MDA Report

---- Identified Nuclides ----

Activity        Act error         MDA            
Nuclide     (pCi/LITER )                   (pCi/LITER )

K-40          2.276E+01       6.209E+01      1.148E+02      0.000E+00
CO-57         1.388E+02       1.611E+01      1.300E+01      0.000E+00
CO-60         6.458E+02       4.912E+01      1.569E+01      0.000E+00
ZN-65         2.514E+01       2.277E+01      4.058E+01      0.000E+00
Y-88          1.279E+02       3.016E+01      1.335E+01      0.000E+00
MO-99         1.025E+01       1.214E+01      1.707E+01      0.000E+00
TC-99M        2.186E+02       2.589E+02      3.640E+02      0.000E+00
CD-109        8.784E+03       6.579E+02      4.261E+02      0.000E+00
SN-113        1.003E+02       2.619E+01      1.738E+01      0.000E+00
SN-126        8.981E+02       6.727E+01      4.385E+01      0.000E+00
I-133         2.328E+01       2.014E+01      4.042E+01      0.000E+00
BA-137M       4.456E+02       3.286E+01      1.377E+01      0.000E+00
CS-137        4.710E+02       3.474E+01      1.456E+01      0.000E+00
CE-139        7.849E+01       1.507E+01      1.335E+01      0.000E+00
NP-237        2.637E+03       1.975E+02      1.308E+02      0.000E+00
AM-241        1.332E+03       1.705E+02      1.169E+02      0.000E+00
ANH-511       5.126E+00       1.364E+01      1.370E+01      0.000E+00

---- Non-Identified Nuclides ----

Key-Line
Activity   K.L. Act error         MDA            

Nuclide     (pCi/LITER     ) Ided              (pCi/LITER     )

BE-7         -3.471E+01       8.309E+01      1.272E+02      0.000E+00 NOT IDENT.
NA-22         5.170E+00       6.742E+00      1.469E+01      0.000E+00 NOT IDENT.
NA-24        -1.840E+01       2.193E+01      3.549E+01      0.000E+00 NOT IDENT.
AL-26        -2.933E+00       5.963E+00      1.045E+01      0.000E+00 FAIL ABUN 
SC-46         2.328E+00       1.272E+01      1.991E+01      0.000E+00 NOT IDENT.
V-48         -5.362E+00       1.081E+01      1.796E+01      0.000E+00 NOT IDENT.
CR-51         1.802E+01       7.275E+01      1.269E+02      0.000E+00 NOT IDENT.
MN-54        -4.854E+00       1.004E+01      1.689E+01      0.000E+00 NOT IDENT.
CO-56        -6.226E+00       1.034E+01      1.716E+01      0.000E+00 FAIL ABUN 
MN-56         0.000E+00       3.189E+04      0.000E+00      0.000E+00 SHORT HLIF
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CO-58        -5.073E+00       9.538E+00      1.603E+01      0.000E+00 NOT IDENT.
FE-59         6.860E+00       2.158E+01      3.869E+01      0.000E+00 NOT IDENT.
SE-75         1.168E+01       1.203E+01      2.183E+01      0.000E+00 FAIL ABUN 
KR-85         1.677E+03       1.963E+03      3.402E+03      0.000E+00 NOT IDENT.
SR-85         7.429E+00       8.695E+00      1.507E+01      0.000E+00 NOT IDENT.
Y-91          3.841E+00       8.266E+00      1.543E+01      0.000E+00 NOT IDENT.
NB-94        -1.325E+00       8.479E+00      1.494E+01      0.000E+00 NOT IDENT.
NB-95        -3.221E+00       9.685E+00      1.665E+01      0.000E+00 NOT IDENT.
NB-95M       -3.522E+01       3.632E+01      5.924E+01      0.000E+00 NOT IDENT.
ZR-95         7.775E+00       1.711E+01      3.156E+01      0.000E+00 NOT IDENT.
RU-103        2.444E+00       8.378E+00      1.551E+01      0.000E+00 NOT IDENT.
RH-106        1.159E+01       7.269E+01      1.338E+02      0.000E+00 FAIL ABUN 
RU-106       -1.247E+01       7.325E+01      1.306E+02      0.000E+00 NOT IDENT.
AG-108M      -6.696E-01       9.555E+00      1.606E+01      0.000E+00 NOT IDENT.
AG-110M       1.287E+00       8.854E+00      1.435E+01      0.000E+00 FAIL ABUN 
CD-115        3.756E+01       3.249E+01      6.351E+01      0.000E+00 FAIL ABUN 
SN-115       -2.380E+01       8.743E+02      1.522E+03      0.000E+00 FAIL ABUN 
SN-117M       3.700E+00       7.121E+00      1.283E+01      0.000E+00 NOT IDENT.
TE-123M       3.152E+00       7.018E+00      1.259E+01      0.000E+00 NOT IDENT.
SB-124       -1.553E+00       1.186E+01      2.331E+01      0.000E+00 NOT IDENT.
SB-125       -1.295E+00       2.554E+01      4.312E+01      0.000E+00 NOT IDENT.
TE-125M       1.776E+02       2.379E+03      4.231E+03      0.000E+00 NOT IDENT.
I-126        -1.476E+01       2.427E+01      3.523E+01      0.000E+00 NOT IDENT.
SB-126        9.719E+00       1.584E+01      3.011E+01      0.000E+00 NOT IDENT.
SB-127        8.285E+00       2.806E+01      5.175E+01      0.000E+00 FAIL ABUN 
I-131         2.661E+00       1.004E+01      1.745E+01      0.000E+00 NOT IDENT.
I-132         0.000E+00       7.708E+04      0.000E+00      0.000E+00 SHORT HLIF
TE-132       -5.670E+00       1.067E+01      1.789E+01      0.000E+00 NOT IDENT.
BA-133       -4.950E+00       1.204E+01      1.989E+01      0.000E+00 NOT IDENT.
CS-134       -2.886E+00       1.084E+01      1.874E+01      0.000E+00 NOT IDENT.
CS-135       -3.550E+01       4.372E+01      7.137E+01      0.000E+00 NOT IDENT.
I-135         6.145E+01       5.032E+02      1.011E+03      0.000E+00 NOT IDENT.
CS-136        5.657E-01       1.517E+01      2.656E+01      0.000E+00 FAIL ABUN 
BA-140       -7.234E+00       3.119E+01      5.543E+01      0.000E+00 NOT IDENT.
LA-140        2.789E+00       9.529E+00      1.896E+01      0.000E+00 FAIL ABUN 
CE-141       -4.868E+00       1.257E+01      2.171E+01      0.000E+00 NOT IDENT.
CE-143        9.136E+00       3.209E+01      5.256E+01      0.000E+00 FAIL ABUN 
CE-144       -1.747E+01       6.141E+01      9.579E+01      0.000E+00 NOT IDENT.
PM-144       -6.150E+00       8.554E+00      1.428E+01      0.000E+00 NOT IDENT.
PR-144        0.000E+00       1.391E+41      0.000E+00      0.000E+00 SHORT HLIF
PM-146       -6.358E+00       1.211E+01      1.952E+01      0.000E+00 NOT IDENT.
ND-147       -4.335E+00       6.180E+01      1.111E+02      0.000E+00 NOT IDENT.
PM-147        0.000E+00       3.437E+07      5.405E+07      0.000E+00 FAIL ABUN 
PM-149        1.515E+02       3.088E+02      5.501E+02      0.000E+00 NOT IDENT.
EU-152       -2.409E+01       2.681E+01      4.267E+01      0.000E+00 FAIL ABUN 
GD-153        1.422E+01       2.216E+01      4.053E+01      0.000E+00 FAIL ABUN 
EU-154        1.439E+01       1.894E+01      4.123E+01      0.000E+00 FAIL ABUN 
EU-155       -1.218E+01       3.611E+01      5.674E+01      0.000E+00 FAIL ABUN 
TB-160        1.399E+01       3.538E+01      6.475E+01      0.000E+00 FAIL ABUN 
TM-171        1.213E+04       1.612E+04      1.856E+04      0.000E+00 FAIL ABUN 
HF-181       -5.942E+00       1.037E+01      1.560E+01      0.000E+00 FAIL ABUN 
TA-182        6.087E+00       2.754E+01      5.454E+01      0.000E+00 FAIL ABUN 
IR-192       -1.083E+00       8.754E+00      1.485E+01      0.000E+00 FAIL ABUN 
HG-203        3.915E+00       9.118E+00      1.610E+01      0.000E+00 NOT IDENT.
BI-207       -1.236E+01       1.476E+01      2.331E+01      0.000E+00 FAIL ABUN 
TL-208        8.574E+00       9.469E+00      1.821E+01      0.000E+00 FAIL ABUN 
BI-210       -9.189E+02       2.365E+03      3.516E+03      0.000E+00 NOT IDENT.
PB-210       -9.189E+02       2.365E+03      3.516E+03      0.000E+00 NOT IDENT.
BI-211       -3.950E+01       5.784E+01      9.358E+01      0.000E+00 NOT IDENT.
PB-211        1.329E+02       2.557E+02      4.524E+02      0.000E+00 NOT IDENT.
BI-212        6.821E+01       7.660E+01      1.465E+02      0.000E+00 NOT IDENT.
PB-212        1.572E+01       1.678E+01      3.023E+01      0.000E+00 FAIL ABUN 
BI-214        2.661E+00       1.803E+01      3.268E+01      0.000E+00 FAIL ABUN 
PB-214        1.793E+01       1.878E+01      3.437E+01      0.000E+00 FAIL ABUN 
RN-219        1.933E-01       1.153E+02      1.957E+02      0.000E+00 NOT IDENT.
RA-223        1.595E+01       1.813E+02      3.123E+02      0.000E+00 FAIL ABUN 
RA-224       -6.663E+01       1.894E+02      3.195E+02      0.000E+00 NOT IDENT.
RA-226        2.661E+00       1.803E+01      3.268E+01      0.000E+00 FAIL ABUN 
AC-227        4.873E+01       1.080E+02      1.914E+02      0.000E+00 FAIL ABUN 
TH-227        4.803E+01       1.064E+02      1.886E+02      0.000E+00 FAIL ABUN 
AC-228        5.008E+01       3.883E+01      7.587E+01      0.000E+00 NOT IDENT.
RA-228        5.008E+01       3.883E+01      7.587E+01      0.000E+00 NOT IDENT.
TH-228        1.553E+01       1.677E+01      3.019E+01      0.000E+00 NOT IDENT.
TH-229        4.272E+01       1.385E+02      2.449E+02      0.000E+00 FAIL ABUN 
TH-230        2.661E+00       1.803E+01      3.268E+01      0.000E+00 FAIL ABUN 
PA-231       -4.122E+02       4.260E+02      6.847E+02      0.000E+00 FAIL ABUN 
TH-231       -2.792E+01       5.018E+01      8.333E+01      0.000E+00 FAIL ABUN 
TH-232        1.544E+01       1.675E+01      3.014E+01      0.000E+00 NOT IDENT.
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PA-233        5.779E+00       1.730E+01      3.044E+01      0.000E+00 FAIL ABUN 
PA-234        6.687E+01       9.922E+01      1.826E+02      0.000E+00 FAIL ABUN 
PA-234M      -4.836E+02       1.386E+03      2.330E+03      0.000E+00 NOT IDENT.
TH-234        8.569E+01       5.275E+02      8.016E+02      0.000E+00 NOT IDENT.
U-234         1.066E+01       3.746E+01      6.189E+01      0.000E+00 FAIL ABUN 
U-235         4.096E+01       5.517E+01      1.006E+02      0.000E+00 FAIL ABUN 
U-238         8.569E+01       5.275E+02      8.016E+02      0.000E+00 NOT IDENT.
NP-239       -4.913E+01       5.912E+01      1.009E+02      0.000E+00 NOT IDENT.
AM-242        7.073E+02       7.722E+02      1.176E+03      0.000E+00 FAIL ABUN 
CM-247       -6.406E+00       1.042E+01      1.679E+01      0.000E+00 NOT IDENT.
CF-249        3.763E+00       1.268E+01      1.976E+01      0.000E+00 FAIL ABUN 
CF-251       -1.287E+01       3.468E+01      5.946E+01      0.000E+00 NOT IDENT.
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VAX/VMS Nuclide Identification Report Generated 26-APR-2006 06:24:30.87

********************************************************************************
*                           GENERAL ENG. LABS, LLC.                            *
*                               2040 Savage Road                               *
*                             Charleston, SC 29414                             *
********************************************************************************
Configuration    : DKA300:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G1201068238.CNF;1
Sample date      : 25-APR-2006 00:00:00 Acquisition date : 26-APR-2006 05:24:01
Sample ID        : G1201068238          Sample quantity  : 2.00000E+00 LITER
Detector name    : GAMMA6               Detector geometry: 2L_MB
Elapsed live time: 0 01:00:00.00        Elapsed real time: 0 01:00:01.09  0.0%
Energy tolerance : 2.00000 KEV          Analyst Initials : MJH1
Abundance limit  : 75.00000             Sensitivity      : 3.00000
Batch ID         : 519510               Detector SN#     : 1922827
Matrix Spike DPM :                      LCS DPM          : 
********************************************************************************

Pk It   Energy     Area   Bkgnd  FWHM Channel  Left  Pw  Cts/Sec %Err    Fit

1  0    59.54      924     675  1.09  120.28   115  11 2.57E-01  6.4
2  0    66.80       59     433  1.79  134.77   132   8 1.63E-02 62.4
3  0    88.15     1710     637  1.06  177.38   171  11 4.75E-01  3.7
4  0   102.91       42     199  0.85  206.83   205   6 1.18E-02 54.6
5  0   122.26      744     339  1.08  245.45   241   9 2.07E-01  5.8
6  2   137.05      125     208  1.11  274.98   269  13 3.46E-02 21.2 3.92E+00
7  2   138.57       39     168  1.08  278.00   269  13 1.08E-02 59.2
8  0   166.11      372     277  1.02  332.97   329   9 1.03E-01  9.6
9  0   185.58       46     215  1.37  371.82   367   9 1.28E-02 59.0
10  0   198.42       34     167  0.73  397.46   394   7 9.33E-03 66.4
11  0   203.10       38     136  1.60  406.80   405   7 1.06E-02 53.1
12  0   294.96       18      86  1.30  590.14   588   6 5.06E-03 83.6
13  0   331.52       20      51  0.50  663.12   660   5 5.51E-03 58.5
14  0   371.57       56      78  1.60  743.05   739   9 1.54E-02 31.8
15  0   375.25       20      81  1.52  750.40   747   8 5.61E-03 80.0
16  0   391.78      234     159  1.19  783.40   777  13 6.49E-02 12.9
17  1   469.59       27      76  1.55  938.72   931  21 7.54E-03 63.1 1.86E+00
18  1   473.38       28      93  1.55  946.28   931  21 7.86E-03 59.6
19  0   485.15       13      65  0.59  969.78   964   8 3.55E-03113.5
20  0   511.14       90      84  3.31 1021.66  1017  11 2.51E-02 22.1
21  0   527.89       22      26  1.35 1055.09  1052   6 6.04E-03 43.3
22  0   661.87      997      73  1.41 1322.59  1316  15 2.77E-01  3.7
23  3   675.33       30      14  1.49 1349.46  1347  11 8.35E-03 26.2 1.83E+00
24  3   677.98       18      16  1.42 1354.74  1347  11 5.01E-03 41.7
25  0   884.81       23      78  6.82 1767.73  1763  16 6.51E-03 85.9
26  0   898.17      248     111  1.47 1794.41  1786  16 6.88E-02 11.5
27  0   922.24       20      32  0.92 1842.48  1839   7 5.66E-03 50.8
28  0  1053.34       25      33  2.13 2104.30  2100  11 6.96E-03 49.9
29  0  1115.81       21      20  1.22 2229.06  2226   7 5.72E-03 45.3
30  0  1159.36       57      65 16.43 2316.05  2294  37 1.59E-02 46.9
31  0  1173.41     1031      43  1.95 2344.11  2338  17 2.86E-01  3.5
32  0  1239.28       22       7  0.73 2475.67  2470  13 5.97E-03 32.6
33  0  1299.97       18       7  4.82 2596.92  2590  14 5.00E-03 39.1
34  0  1332.60      904      48  1.71 2662.10  2653  19 2.51E-01  3.8
35  0  1404.40       12      27 14.79 2805.53  2782  36 3.32E-03140.5
36  0  1414.87        7       7  0.90 2826.44  2823  13 1.92E-03 85.5
37  0  1426.57        9      18  1.04 2849.82  2846  23 2.43E-03128.5
38  0  1461.47       17       0  3.33 2919.53  2916   9 4.72E-03 24.3
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Peak Search Report (continued)                                       Page :   2
Sample ID : G1201068238                 Acquisition date : 26-APR-2006 05:24:01

Pk It   Energy     Area   Bkgnd  FWHM Channel  Left  Pw  Cts/Sec %Err    Fit

39  0  1538.95        9       6  3.46 3074.33  3071  10 2.61E-03 55.8
40  0  1559.91        4      13  3.31 3116.21  3113  17 1.07E-03219.0
41  0  1836.62      146      21  2.23 3669.14  3659  22 4.06E-02 11.6
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VAX/VMS Nuclide Identification Report Generated 26-APR-2006 06:24:36.53

********************************************************************************
*                           GENERAL ENG. LABS, LLC.                            *
*                               2040 Savage Road                               *
*                             Charleston, SC 29414                             *
********************************************************************************
Configuration    : DKA300:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G1201068238.CNF;1
Sample date      : 25-APR-2006 00:00:00 Acquisition date : 26-APR-2006 05:24:01
Sample ID        : G1201068238          Sample quantity  : 2.00000E+00 LITER
Detector name    : GAMMA6               Detector geometry: 2L_MB
Elapsed live time: 0 01:00:00.00        Elapsed real time: 0 01:00:01.09  0.0%
Energy tolerance : 2.00000 KEV          Analyst Initials : MJH1
Abundance limit  : 75.00000             Sensitivity      : 3.00000
Batch ID         : 519510               Detector SN#     : 1922827
Matrix Spike DPM :                      LCS DPM          : 
********************************************************************************

Nuclide Line Activity Report

Nuclide Type:                                 
Uncorrected Decay Corr   2-Sigma

Nuclide     Energy    Area    %Abn     %Eff     pCi/LITER   pCi/LITER    %Error
K-40       1460.81       3   10.67*  4.897E-01  2.276E+01   2.276E+01   272.82
CO-57       122.06     744   85.51*  2.359E+00  1.384E+02   1.388E+02    11.61

136.47     125   10.47   2.353E+00  1.899E+02   1.905E+02    42.44
CO-60      1173.24    1031   99.90   5.825E-01  6.649E+02   6.652E+02     6.92

1332.50     903   99.98*  5.250E-01  6.455E+02   6.458E+02     7.61
ZN-65      1115.55      21   50.75*  6.078E-01  2.505E+01   2.514E+01    90.59
Y-88        898.02     248   93.40   7.308E-01  1.362E+02   1.373E+02    22.95

1836.01     144   99.38*  4.292E-01  1.269E+02   1.279E+02    23.58
MO-99       140.51      39   82.70*  2.350E+00  7.489E+00   1.025E+01   118.46

181.06  ------    6.20   2.147E+00  ------  Line Not Found  ------
739.58  ------   12.80   8.564E-01  ------  Line Not Found  ------

TC-99M      140.51      39   89.07*  2.350E+00  6.953E+00   2.186E+02   118.46
CD-109       88.03    1706    3.79*  1.927E+00  8.768E+03   8.784E+03     7.49
SN-113      391.69     231   64.90*  1.345E+00  9.951E+01   1.003E+02    26.12
SN-126       64.28  ------    9.60   9.606E-01  ------  Line Not Found  ------

86.94    1706    8.90   1.927E+00  3.734E+03   3.734E+03     7.49
87.57    1706   37.00*  1.927E+00  8.981E+02   8.981E+02     7.49

I-133       529.87      22   86.30*  1.101E+00  8.596E+00   2.328E+01    86.51
875.33  ------    4.47   7.467E-01  ------  Line Not Found  ------

1298.22      18    2.33   5.355E-01  5.415E+02   1.467E+03    78.17
BA-137M     661.65     997   89.98*  9.334E-01  4.455E+02   4.456E+02     7.38
CS-137      661.66     997   85.12*  9.334E-01  4.710E+02   4.710E+02     7.38
CE-139      165.85     372   80.35*  2.230E+00  7.800E+01   7.849E+01    19.20
PM-147      121.30     744    0.00*  2.359E+00  2.958E+08   2.960E+08    11.61
NP-237       86.48    1706   12.60*  1.927E+00  2.637E+03   2.637E+03     7.49

95.87  ------    2.60   2.109E+00  ------  Line Not Found  ------
AM-241       59.54     924   35.90*  7.253E-01  1.332E+03   1.332E+03    12.80
ANH-511     511.00      15  100.00*  1.126E+00  5.126E+00   5.126E+00   266.05

Flag: "*" = Keyline
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2.961E+08

Summary of Nuclide Activity                                          Page :   2
Sample ID : G1201068238                 Acquisition date : 26-APR-2006 05:24:01

Total number of lines in spectrum              41
Number of unidentified lines                   11
Number of lines tentatively identified by NID  30       73.17%

Nuclide Type :                                 

Uncorrected  Decay Corr   Decay Corr   2-Sigma
Nuclide     Hlife   Decay  pCi/LITER    pCi/LITER  2-Sigma Error  %Error Flags
K-40    1.28E+09Y    1.00  2.276E+01    2.276E+01    6.209E+01   272.82       
CO-57     270.90D    1.00  1.384E+02    1.388E+02    0.161E+02    11.61       
CO-60       5.27Y    1.00  6.455E+02    6.458E+02    0.491E+02     7.61       
ZN-65     244.40D    1.00  2.505E+01    2.514E+01    2.277E+01    90.59       
Y-88      106.60D    1.01  1.269E+02    1.279E+02    0.302E+02    23.58       
MO-99      66.02H    1.37  7.489E+00    1.025E+01    1.214E+01   118.46       
TC-99M      6.01H    31.4  6.953E+00    2.186E+02    2.589E+02   118.46       
CD-109    464.00D    1.00  8.768E+03    8.784E+03    0.658E+03     7.49       
SN-113    115.10D    1.01  9.951E+01    1.003E+02    0.262E+02    26.12       
SN-126  1.00E+05Y    1.00  8.981E+02    8.981E+02    0.673E+02     7.49       
I-133      20.80H    2.71  8.596E+00    2.328E+01    2.014E+01    86.51       
BA-137M    30.17Y    1.00  4.455E+02    4.456E+02    0.329E+02     7.38       
CS-137     30.17Y    1.00  4.710E+02    4.710E+02    0.347E+02     7.38       
CE-139    137.66D    1.01  7.800E+01    7.849E+01    1.507E+01    19.20       
PM-147      2.62Y    1.00  2.958E+08    2.960E+08    0.344E+08    11.61       
NP-237  2.14E+06Y    1.00  2.637E+03    2.637E+03    0.198E+03     7.49       
AM-241    432.20Y    1.00  1.332E+03    1.332E+03    0.171E+03    12.80       
ANH-511 1.00E+09Y    1.00  5.126E+00    5.126E+00    13.64E+00   266.05       

---------    ---------
Total Activity :  2.958E+08    2.961E+08

Grand Total Activity :  2.958E+08    2.961E+08

Flags: "K" = Keyline not found         "M" = Manually accepted
"E" = Manually edited           "A" = Nuclide specific abn. limit
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Unidentified Energy Lines                                            Page :   3
Sample ID : G1201068238                 Acquisition date : 26-APR-2006 05:24:01

It   Energy    Area   Bkgnd  FWHM  Channel Left Pw  Cts/Sec %Err   %Eff   Flags

0    66.80      55     433  1.79   134.77  132  8 1.54E-02 ****  1.09E+00  T
0   102.91      42     199  0.85   206.83  205  6 1.18E-02 ****  2.22E+00  T
0   185.58      27     215  1.37   371.82  367  9 7.39E-03 ****  2.12E+00  T
0   198.42      18     167  0.73   397.46  394  7 5.06E-03 ****  2.05E+00  T
0   203.10      36     136  1.60   406.80  405  7 9.93E-03 ****  2.02E+00   
0   294.96       9      86  1.30   590.14  588  6 2.45E-03 ****  1.62E+00  T
0   331.52      20      51  0.50   663.12  660  5 5.51E-03 ****  1.50E+00  T
0   371.57      56      78  1.60   743.05  739  9 1.54E-02 63.6  1.39E+00  T
0   375.25      20      81  1.52   750.40  747  8 5.61E-03 ****  1.38E+00   
1   469.59      27      76  1.55   938.72  931 21 7.54E-03 ****  1.19E+00  T
1   473.38      27      93  1.55   946.28  931 21 7.48E-03 ****  1.19E+00  T
0   485.15      10      65  0.59   969.78  964  8 2.84E-03 ****  1.17E+00  T
3   675.33      30      14  1.49  1349.46 1347 11 8.35E-03 52.5  9.19E-01   
3   677.98      18      16  1.42  1354.74 1347 11 5.01E-03 83.5  9.16E-01  T
0   884.81      23      78  6.82  1767.73 1763 16 6.51E-03 ****  7.40E-01  T
0   922.24      20      32  0.92  1842.48 1839  7 5.66E-03 ****  7.15E-01   
0  1053.34      25      33  2.13  2104.30 2100 11 6.96E-03 99.8  6.38E-01   
0  1159.36      56      65 16.43  2316.05 2294 37 1.55E-02 96.4  5.88E-01   
0  1239.28      20       7  0.73  2475.67 2470 13 5.42E-03 72.8  5.57E-01  T
0  1404.40      11      27 14.79  2805.53 2782 36 3.00E-03 ****  5.04E-01   
0  1414.87       7       7  0.90  2826.44 2823 13 1.92E-03 ****  5.01E-01   
0  1426.57       9      18  1.04  2849.82 2846 23 2.43E-03 ****  4.98E-01   
0  1538.95       9       6  3.46  3074.33 3071 10 2.61E-03 ****  4.72E-01   
0  1559.91       4      13  3.31  3116.21 3113 17 1.07E-03 ****  4.68E-01   

Flags: "T" = Tentatively associated
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-------  Identified Nuclides -------

VAX/VMS Nuclide Identification Report Generated 26-APR-2006 06:24:40.98

********************************************************************************
*                           GENERAL ENG. LABS, LLC.                            *
*                               2040 Savage Road                               *
*                             Charleston, SC 29414                             *
********************************************************************************
*                                                                              *
*                                DETECTOR DATA                                 *
*                                                                              *
* Configuration    : DKA300:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G1201068238.CNF;1    *
* Acquisition date : 26-APR-2006 05:24:01  Detector SN#    : 1922827           *
* Detector ID      : GAMMA6                Sensitivity     : 3.00000           *
* Geometry         : 2L_MB                 Energy tolerance: 2.00000           *
* Elapsed live time: 0 01:00:00.00         Abundance limit : 75.00000          *
* Elapsed real time: 0 01:00:01.09         Half life ratio : 8.00000           *
********************************************************************************
*                                                                              *
*                                 SAMPLE DATA                                  *
*                                                                              *
* Sample date      : 25-APR-2006 00:00:00  Nuclide Library : EPI               *
* Sample ID        : G1201068238           Analyst initials: MJH1              *
* Batch Number     : 519510                Sample Quantity : 2.00000E+00 LITER *
********************************************************************************
*                                                                              *
*                                   QC DATA                                    *
*                                                                              *
* CALIB. DATE/TIME : 29-DEC-2005 05:08:19.2MS Isotope      : TOPLOADER         *
* MSD DPM          :                       MSD Isotope     :                   *
* LCS DPM          :                       LCS Isotope     :                   *
********************************************************************************

Combined Activity-MDA Report

---- Identified Nuclides ----

Activity        Act error         MDA         MDA error    Act/MDA
Nuclide      (pCi/LITER)                    (pCi/LITER)

K-40          2.276E+01       6.209E+01      1.148E+02      0.000E+00      0.198
CO-57         1.388E+02       1.611E+01      1.300E+01      0.000E+00     10.678
CO-60         6.458E+02       4.912E+01      1.569E+01      0.000E+00     41.149
ZN-65         2.514E+01       2.277E+01      4.058E+01      0.000E+00      0.619
Y-88          1.279E+02       3.016E+01      1.335E+01      0.000E+00      9.583
MO-99         1.025E+01       1.214E+01      1.707E+01      0.000E+00      0.600
TC-99M        2.186E+02       2.589E+02      3.640E+02      0.000E+00      0.600
CD-109        8.784E+03       6.579E+02      4.261E+02      0.000E+00     20.614
SN-113        1.003E+02       2.619E+01      1.738E+01      0.000E+00      5.767
SN-126        8.981E+02       6.727E+01      4.385E+01      0.000E+00     20.484
I-133         2.328E+01       2.014E+01      4.042E+01      0.000E+00      0.576
BA-137M       4.456E+02       3.286E+01      1.377E+01      0.000E+00     32.348
CS-137        4.710E+02       3.474E+01      1.456E+01      0.000E+00     32.348
CE-139        7.849E+01       1.507E+01      1.335E+01      0.000E+00      5.879
NP-237        2.637E+03       1.975E+02      1.308E+02      0.000E+00     20.165
AM-241        1.332E+03       1.705E+02      1.169E+02      0.000E+00     11.395
ANH-511       5.126E+00       1.364E+01      1.370E+01      0.000E+00      0.374

---- Non-Identified Nuclides ----

Key-Line
Activity  K.L.  Act error         MDA         MDA error    Act/MDA

Nuclide      (pCi/LITER)Ided                (pCi/LITER)

BE-7         -3.471E+01       8.309E+01      1.272E+02      0.000E+00     -0.273
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-------  Non-Identified Nuclides -------

Combined Activity-MDA Report (continued)                             Page :   2
Sample ID : G1201068238                 Acquisition date : 26-APR-2006 05:24:01

---- Non-Identified Nuclides ----

Key-Line
Activity  K.L.  Act error         MDA         MDA error    Act/MDA

Nuclide      (pCi/LITER)Ided                (pCi/LITER)

NA-22         5.170E+00       6.742E+00      1.469E+01      0.000E+00      0.352
NA-24        -1.840E+01       2.193E+01      3.549E+01      0.000E+00     -0.518
AL-26        -2.933E+00       5.963E+00      1.045E+01      0.000E+00     -0.281
SC-46         2.328E+00       1.272E+01      1.991E+01      0.000E+00      0.117
V-48         -5.362E+00       1.081E+01      1.796E+01      0.000E+00     -0.298
CR-51         1.802E+01       7.275E+01      1.269E+02      0.000E+00      0.142
MN-54        -4.854E+00       1.004E+01      1.689E+01      0.000E+00     -0.287
CO-56        -6.226E+00       1.034E+01      1.716E+01      0.000E+00     -0.363
CO-58        -5.073E+00       9.538E+00      1.603E+01      0.000E+00     -0.316
FE-59         6.860E+00       2.158E+01      3.869E+01      0.000E+00      0.177
SE-75         1.168E+01       1.203E+01      2.183E+01      0.000E+00      0.535
KR-85         1.677E+03       1.963E+03      3.402E+03      0.000E+00      0.493
SR-85         7.429E+00       8.695E+00      1.507E+01      0.000E+00      0.493
Y-91          3.841E+00       8.266E+00      1.543E+01      0.000E+00      0.249
NB-94        -1.325E+00       8.479E+00      1.494E+01      0.000E+00     -0.089
NB-95        -3.221E+00       9.685E+00      1.665E+01      0.000E+00     -0.193
NB-95M       -3.522E+01       3.632E+01      5.924E+01      0.000E+00     -0.594
ZR-95         7.775E+00       1.711E+01      3.156E+01      0.000E+00      0.246
RU-103        2.444E+00       8.378E+00      1.551E+01      0.000E+00      0.158
RH-106        1.159E+01       7.269E+01      1.338E+02      0.000E+00      0.087
RU-106       -1.247E+01       7.325E+01      1.306E+02      0.000E+00     -0.095
AG-108M      -6.696E-01       9.555E+00      1.606E+01      0.000E+00     -0.042
AG-110M       1.287E+00       8.854E+00      1.435E+01      0.000E+00      0.090
CD-115        3.756E+01  +    3.249E+01      6.351E+01      0.000E+00      0.591
SN-115       -2.380E+01       8.743E+02      1.522E+03      0.000E+00     -0.016
SN-117M       3.700E+00       7.121E+00      1.283E+01      0.000E+00      0.288
TE-123M       3.152E+00       7.018E+00      1.259E+01      0.000E+00      0.250
SB-124       -1.553E+00       1.186E+01      2.331E+01      0.000E+00     -0.067
SB-125       -1.295E+00       2.554E+01      4.312E+01      0.000E+00     -0.030
TE-125M       1.776E+02       2.379E+03      4.231E+03      0.000E+00      0.042
I-126        -1.476E+01       2.427E+01      3.523E+01      0.000E+00     -0.419
SB-126        9.719E+00       1.584E+01      3.011E+01      0.000E+00      0.323
SB-127        8.285E+00       2.806E+01      5.175E+01      0.000E+00      0.160
I-131         2.661E+00       1.004E+01      1.745E+01      0.000E+00      0.153
TE-132       -5.670E+00       1.067E+01      1.789E+01      0.000E+00     -0.317
BA-133       -4.950E+00       1.204E+01      1.989E+01      0.000E+00     -0.249
CS-134       -2.886E+00       1.084E+01      1.874E+01      0.000E+00     -0.154
CS-135       -3.550E+01       4.372E+01      7.137E+01      0.000E+00     -0.497
I-135         6.145E+01       5.032E+02      1.011E+03      0.000E+00      0.061
CS-136        5.657E-01       1.517E+01      2.656E+01      0.000E+00      0.021
BA-140       -7.234E+00       3.119E+01      5.543E+01      0.000E+00     -0.131
LA-140        2.789E+00       9.529E+00      1.896E+01      0.000E+00      0.147
CE-141       -4.868E+00       1.257E+01      2.171E+01      0.000E+00     -0.224
CE-143        9.136E+00  +    3.209E+01      5.256E+01      0.000E+00      0.174
CE-144       -1.747E+01       6.141E+01      9.579E+01      0.000E+00     -0.182
PM-144       -6.150E+00       8.554E+00      1.428E+01      0.000E+00     -0.431
PM-146       -6.358E+00       1.211E+01      1.952E+01      0.000E+00     -0.326
ND-147       -4.335E+00       6.180E+01      1.111E+02      0.000E+00     -0.039
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-------  Non-Identified Nuclides -------

Combined Activity-MDA Report (continued)                             Page :   3
Sample ID : G1201068238                 Acquisition date : 26-APR-2006 05:24:01

---- Non-Identified Nuclides ----

Key-Line
Activity  K.L.  Act error         MDA         MDA error    Act/MDA

Nuclide      (pCi/LITER)Ided                (pCi/LITER)

PM-147        2.960E+08       3.437E+07      5.405E+07      0.000E+00      5.477
PM-149        1.515E+02       3.088E+02      5.501E+02      0.000E+00      0.275
EU-152       -2.409E+01       2.681E+01      4.267E+01      0.000E+00     -0.565
GD-153        1.422E+01       2.216E+01      4.053E+01      0.000E+00      0.351
EU-154        1.439E+01       1.894E+01      4.123E+01      0.000E+00      0.349
EU-155       -1.218E+01       3.611E+01      5.674E+01      0.000E+00     -0.215
TB-160        1.399E+01       3.538E+01      6.475E+01      0.000E+00      0.216
TM-171        1.213E+04  +    1.612E+04      1.856E+04      0.000E+00      0.654
HF-181       -5.942E+00       1.037E+01      1.560E+01      0.000E+00     -0.381
TA-182        6.087E+00       2.754E+01      5.454E+01      0.000E+00      0.112
IR-192       -1.083E+00       8.754E+00      1.485E+01      0.000E+00     -0.073
HG-203        3.915E+00       9.118E+00      1.610E+01      0.000E+00      0.243
BI-207       -1.236E+01       1.476E+01      2.331E+01      0.000E+00     -0.530
TL-208        8.574E+00       9.469E+00      1.821E+01      0.000E+00      0.471
BI-210       -9.189E+02       2.365E+03      3.516E+03      0.000E+00     -0.261
PB-210       -9.189E+02       2.365E+03      3.516E+03      0.000E+00     -0.261
BI-211       -3.950E+01       5.784E+01      9.358E+01      0.000E+00     -0.422
PB-211        1.329E+02       2.557E+02      4.524E+02      0.000E+00      0.294
BI-212        6.821E+01       7.660E+01      1.465E+02      0.000E+00      0.466
PB-212        1.572E+01       1.678E+01      3.023E+01      0.000E+00      0.520
BI-214        2.661E+00       1.803E+01      3.268E+01      0.000E+00      0.081
PB-214        1.793E+01       1.878E+01      3.437E+01      0.000E+00      0.522
RN-219        1.933E-01       1.153E+02      1.957E+02      0.000E+00      0.001
RA-223        1.595E+01       1.813E+02      3.123E+02      0.000E+00      0.051
RA-224       -6.663E+01       1.894E+02      3.195E+02      0.000E+00     -0.209
RA-226        2.661E+00       1.803E+01      3.268E+01      0.000E+00      0.081
AC-227        4.873E+01       1.080E+02      1.914E+02      0.000E+00      0.255
TH-227        4.803E+01       1.064E+02      1.886E+02      0.000E+00      0.255
AC-228        5.008E+01       3.883E+01      7.587E+01      0.000E+00      0.660
RA-228        5.008E+01       3.883E+01      7.587E+01      0.000E+00      0.660
TH-228        1.553E+01       1.677E+01      3.019E+01      0.000E+00      0.514
TH-229        4.272E+01       1.385E+02      2.449E+02      0.000E+00      0.174
TH-230        2.661E+00       1.803E+01      3.268E+01      0.000E+00      0.081
PA-231       -4.122E+02       4.260E+02      6.847E+02      0.000E+00     -0.602
TH-231       -2.792E+01       5.018E+01      8.333E+01      0.000E+00     -0.335
TH-232        1.544E+01       1.675E+01      3.014E+01      0.000E+00      0.512
PA-233        5.779E+00       1.730E+01      3.044E+01      0.000E+00      0.190
PA-234        6.687E+01       9.922E+01      1.826E+02      0.000E+00      0.366
PA-234M      -4.836E+02       1.386E+03      2.330E+03      0.000E+00     -0.208
TH-234        8.569E+01       5.275E+02      8.016E+02      0.000E+00      0.107
U-234         1.066E+01  +    3.746E+01      6.189E+01      0.000E+00      0.172
U-235         4.096E+01       5.517E+01      1.006E+02      0.000E+00      0.407
U-238         8.569E+01       5.275E+02      8.016E+02      0.000E+00      0.107
NP-239       -4.913E+01       5.912E+01      1.009E+02      0.000E+00     -0.487
AM-242        7.073E+02  +    7.722E+02      1.176E+03      0.000E+00      0.601
CM-247       -6.406E+00       1.042E+01      1.679E+01      0.000E+00     -0.382
CF-249        3.763E+00       1.268E+01      1.976E+01      0.000E+00      0.190
CF-251       -1.287E+01       3.468E+01      5.946E+01      0.000E+00     -0.216
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********************************************************************************
*                                                                              *
*                          General Engineering Labs, LLC                          *
*                               2040 SAVAGE ROAD                               *
*                             CHARLESTON ,SC 29417                             *
*                              GROSS GAMMA REPORT                              *
*                                                                              *
*                                                                              *
********************************************************************************
*                                                                              *
*   BATCH ID     : 519510                   SAMPLE ID  : G1201068238           *
*   ANALYST      : MJH1                     DETECTOR   : GAMMA6                *
*   SAMPLE DATE  : 25-APR-2006 00:00:00.00  COUNT TIME :    0 01:00:00.00      *
*   ANALYSIS DATE: 26-APR-2006 05:24:01.34  SAMPLE ALQT:    2.000 LITER        *
*                                                                              *
********************************************************************************

GROSS GAMMA ACTIVITY (pCi/LITER ) : 3.193E+03
GROSS GAMMA ERROR  (pCi/LITER )   : 7.462E+02
GROSS GAMMA MDA    (pCi/LITER )   : 1.536E+03
GROSS GAMMA DLC    (pCi/LITER )   : 7.439E+02
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Radiochemistry Batch Checklist, Rev 4

Batch# ^ j Product: |? 4 ^ ^1' % Date: V j ^ 1°^
Criteria: Yes No Comments

Sample Solids are less than 100 mg for GAB.

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.

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.

Smears Taken for Radioactive batches.

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.
No transcription errors are apparent.
QC data entered into QC database.
Batch entered into Case Narrative.
Batch non-conformances completed
If applicable.
General Engineering Laboratories

2/22/2005
Primary Review Performed By:.

Secondary Review Performed By:
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515983B

SamplelD
158783003
158783004
158783005
158971001
158971002
158971003
158971004
159242001
159242002
159242003
159243001
159244001
159247001

1201060416
1201060417
1201060418
1201060419

Instr Time Alpha Beta
1A 60 14 70
IB 60 6 37
1C 60 8 39
ID 60 6 32
2A 60 6 31
2B 60 6 28
2C 60 4 44
2D 60 15 46
3A 60 15 49
3B 60 12 48
3C 60 6 47
4A 60 12 38
4B 60 9 40
4C 60 11 34
4D 60 15 42
3D 60 43 1181
3B 60 72 1063

Count Start Time Count End Time 
4/26/2006 13:29 4/26/2006 14:29 
4/26/2006 13:29 4/26/2006 14:29 
4/26/2006 13:29 4/26/2006 14:29 
4/26/2006 13:30 4/26/2006 14:30 
4/26/2006 13:30 4/26/2006 14:30 
4/26/2006 13:30 4/26/2006 14:30 
4/26/2006 13:30 4/26/2006 14:30 
4/26/2006 13:30 4/26/2006 14:30 
4/26/2006 13:30 4/26/2006 14:30 
4/26/2006 13:30 4/26/2006 14:30 
4/26/2006 13:30 4/26/2006 14:30 
4/26/2006 13:30 4/26/2006 14:30 
4/26/2006 13:32 4/26/2006 14:32 
4/26/2006 13:29 4/26/2006 14:29 
4/26/2006 13:29 4/26/2006 14:29 
4/26/2006 13:44 4/26/2006 14:44 
4/26/2006 14:35 4/26/2006 15:35
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1480, RiaCalc WIZ, program 3.6, serial #4800440

ASSAY 25-Apr-06 17:54:18

Protocol id 8 228_REC
Time limit 300
Count limit 50000
Isotope Ba-133
Protocol date 27-Apr-05 14:46:49
Run id. 94

PCS RACK BATCH TIME COUNTS CPM ERROR % RECOVI
1 98 1 300 2127 391.9 2.4

•k 1 98 1 300 3720 710.7 1.74 90.67
* 2 98 2 300 3766 719.8 1.72 91.83
★ 3 98 3 300 3721 710.9 1.74 90.70
* 4 98 4 300 3841 734.9 1.71 93.76
* 5 98 5 300 4158 798.4 1.63 101.86
* 6 91 6 300 3198 606.2 1.89 77.34
* 7 91 7 300 3552 677.1 1.78 86.39
* 8 91 8 300 3362 639 1.84 81.53
* 9 91 9 300 3433 653.3 1.82 83.35
* 10 91 10 300 3051 576.8 1.94 73.59
•k 11 94 11 300 3612 689 1.76 87.91
* 12 94 12 300 3465 659.7 1.81 84.17
* 13 94 13 300 3455 657.6 1.81 83.90
* 14 94 14 300 3667 700.1 1.75 89.32
* 15 94 15 300 3649 696.5 1.75 88.86
* 16 93 16 300 3515 669.6 1.79 85.43
* 17 93 17 300 3646 695.9 1.76 88.79

* Samples were double spiKSa . ,

END OF ASSAY

END OF COUNTING
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Radiochemistry Batch Checklist, Rev 4

Batch# S'Product: fu ^ Zfo Date:
Criteria: Yes No ' Comments

Sample Solids are less than 100 mg for GAB.

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.

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. X
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.
/A

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.
No transcription errors are apparent. y
QC data entered into QC database.
Batch entered into Case Narrative. y
Batch non-conformances completed
If applicable.
General Engineering Laboratories

2/22/2005
Primary Review Performed By:

Secondary Review Performed By: 40 t/

if \)d

MW
Page 131 of 913



B
at

ch
 #

:5
20

60
7

Sp
ik

e 
Is

ot
op

e:
 P

b2
10
 

Sp
ik

e 
C

od
e:

.
*&

jC
S 

Is
ot

op
e:

 P
b2

10
 

LC
S 

C
od

e:
__

__
__

__
__

__
cr

aC
ar

rie
r: 

Pb
 

C
ar

ri
er

 C
od

e:
j-l

*r
ep

 D
at

e:
 

y-
tf'

O
ln

A
na

ly
st

: 
B

X
F1

£T
 W

l E
 

E
xp

ir
at

io
n 

D
at

e:
£
t 

W
it_

_
 

E
xp

ir
at

io
n 

D
at

e:
 

n-
n-

H
,

M
in

im
um

 D
ue

D
at

e 
04

/2
0/

20
06

V
ol

: 
g 

<~
l 

B
i S

ep
ar

at
io

n 
D

at
e/

Ti
m

e:
 

M
 \V

h

In
iti

al
s:

E
xp

ir
at

io
n 

D
at

e:
 

bn
-C

ft 
_
 

Pi
pe

t #
: 

HH
^lO

Lo
3)

V
ol

:_
 

V
ol

: 
l m

lq
)~

|
St

d 
W

t: 
> 3

- t
d

. 
A

na
ly

tic
al

 S
ca

le
 #

: 
3<

ji\
)o

oi
n

 
B

al
an

ce
 #

: 
lin

M
O

ZU
r, 

W
itn

es
s:

 
V

^/
9/

d4
-i

j- o VO
C

lie
nt

 
Sa

m
pl

e 
ID
 D

es
cr

ip
tio

n
H

az
ar

d 
Ty

pe
 

Co
de

RD
L

C
lie

nt
 

M
at

ri
x

Co
lle

cti
on

 
Da

te 
&

 T
im

e
B

kr
#

A
Ji

qu
ot

 
(f

~7
 o

r g
>

D
et

In
iti

al
 P

b 
Fi

na
l P

b 
N

et
 P

b 
W

ei
gh

t (
g)
 

W
ei

gh
t (

g)
 W

ei
gh

t (
m

g)

'15
82

72
00

1
26

03
14

04
36

 TR
-10

A
SA

M
PL

E
3 p

Ci
/L

M
W

HL
00

2
GR

OU
ND

 W
AT

R3
-M

AR
-0

6
•1

58
27

50
01

26
03

14
04

72
 PU

M
P B

LA
NK

SA
M

PL
E

3 p
Ci

/L
M

W
HL

00
2

GR
OU

ND
 W

AT
11

3-M
AR

-06
• 1

58
27

60
01

26
03

09
03

47
FB

-1
SA

M
PL

E
3 p

Ci
/L

M
W

HL
00

2
GR

OU
ND

 W
AT

W
8-

M
AR

-0
6

.15
82

77
00

1
26

03
10

02
60

 EB
-1

SA
M

PL
E

3 p
Ci

/L
M

W
HL

00
2

GR
OU

ND
 W

AT
10

9-M
AR

-06
15

84
36

00
1

26
03

15
01

20
 TR

-9
A

SA
M

PL
E

3 p
Ci

/L
M

W
HL

00
2

GR
OU

ND
 W

AT
11

4-
M

AR
-0

6
. 1

58
97

10
01

26
03

22
03

47
 M

-10
3

SA
M

PL
E

3 p
Ci

/L
M

W
HL

00
2

GR
OU

ND
 W

AT
G1

-M
AR

-0
6

• 1
58

97
10

02
26

03
22

03
48

 TR
-7

SA
M

PL
E

3 p
Ci

/L
M

W
HL

00
2

GR
OU

ND
 W

AT
12

1-
M

AR
-0

6
15

89
71

00
3

26
03

22
03

57
 TR

-9
SA

M
PL

E
3 p

Ci
/L

M
W

HL
00

2
GR

OU
ND

 W
AT

E1
-M

AR
-0

6
15

89
71

00
4

26
03

22
03

60
 TR

-10
SA

M
PL

E
3 p

Ci
/L

M
W

HL
00

2
GR

OU
ND

 W
AT

i21
-M

AR
-0

6
• 1

59
24

20
01

26
03

24
01

18
 H

-ll
SA

M
PL

E
3 p

Ci
/L

M
W

HL
00

2
GR

OU
ND

 W
AT

E3
-M

AR
-0

6
15

92
42

00
2

26
03

24
01

22
 M

-11
7

SA
M

PL
E

3 p
Ci

/L
M

W
HL

00
2

GR
OU

ND
 W

AT
12

3-M
AR

-06
«1

59
24

20
03

26
03

24
01

35
 M

-12
1

SA
M

PL
E

3 p
Ci

/L
M

W
HL

00
2

GR
OU

ND
 W

AT
12

3-M
AR

-06
• 1

59
24

30
01

26
03

23
01

97
 M

-11
8

SA
M

PL
E

3 p
Ci

/L
M

W
HL

00
2

GR
OU

ND
 W

AT
E2

-M
AR

-0
6

15
92

44
00

1
26

03
25

00
05

 EB
-3

SA
M

PL
E

3 p
Ci

/L
M

W
HL

00
2

GR
OU

ND
 W

AT
12

4-
M

AR
-0

6
15

92
47

00
1

26
03

23
00

69
 M

-1
20

SA
M

PL
E

3 p
Ci

/L
M

W
HL

00
2

GR
OU

ND
 W

AT
E2

-M
A 

R-
06

12
01

07
07

33
M

B 
fo

r b
atc

h 5
20

60
7

M
B

3 p
Ci

/L
QC

 A
CC

OU
NT

GR
OU

ND
 W

AT
l

12
01

07
07

34
26

03
24

01
35

 M
-1

21
(1

59
24

20
03

DU
P)

DU
P

3 p
Ci

/L
QC

 A
CC

OU
NT

GR
OU

ND
 W

AT
E3

-M
AR

-0
6

12
01

07
07

35
26

03
24

01
35

 M
-1

21
(1

59
24

20
03

M
S)

 M
S

3 p
Ci

/L
QC

 A
CC

OU
NT

GR
OU

ND
 W

AT
12

3-M
AR

-06
12

01
07

07
36

LC
S f

or
 ba

tch
 52

06
07

LC
S

3 p
Ci

/L
QC

 A
CC

OU
NT

GR
OU

ND
 W

AT
l

.5
ta

>
5o

&
£>

oo

AG
O

6o
o

5o
a

6o
o

6Q
Q

6o
o

Ho
p

6o
q

6o
o

HO
O

Zo
a

£o
0

H

. O
 JH

H
.0

7M
• 0

7H
I

07
61

■ Q
ll

H
,Q

7W 01
 H

A

01
37

Q
IM 01

H
S

O
SI

Z
Q7

HZ
01

63
■O

lio
9

01
96

°7
Z6

>0
77

7
cn

iz

. o
-g

-s
z

M
Z

7
o
w

l
0*

?1
L

o
n
5

07
H

Z
O

il
?

0
1

15
01

13
01

17
09

09
Q

U
O

01
%

Z
0?

Z
O

61
01

M
r
^
r

0S
"*

2.

1.
L

T
-Z 3.
7

T
3

l.
z

1
7

-4
X

3L
1_

K
.i

<9 
I 

^

In
st

ru
m

en
t U

se
d 

(c
irc

le
 o

ne
): 

LB
41

00
 S

/N
 8

21
9 

iP
IC

 S
/N

:1
07

51
-4

D
at

a 
R

ev
ie

w
ed

 B
y:

_
Pa

ge
 

.1
 

/o
f 

1

Page 132 of 913



Page 133 o f  913

PB
52

06
07

L
ea

d
-2

1
0
 W

at
er

Fi
len

am
e: 

PB
21

0.X
LS

Sp
ik

e S
/N

 :
ET

49
1-E

Fil
e t

yp
e: 

Ex
ce

l
Sp

ik
e E

xp
 D

at
e:

11
/11

/20
06

Ve
rsi

on
 #

: 1
Sp

ik
e A

cti
vit

y (
dp

m/
ml

):
40

5.4
2

Sp
ik

e V
olu

me
 A

dd
ed

:
0.1

Pi
pe

t, 
0.1

 m
l S

td
ev

 : 
+/-

LC
S S

/N
 :

ET
49

1-E
Pi

pe
t, 

0.5
 m

l S
td

ev
 : +

/-
LC

S 
Ex

p D
at

e:
11

/11
/20

06
Pi

pe
t, 

1 m
l S

td
ev

 : 
+/-

Ba
tch

 : 
52

06
07

LC
S 

Ac
tiv

ity
 (d

pm
/m

l):
40

5.4
2

A
na

ly
st:

 B
XF

1
LC

S V
ol

um
e A

dd
ed

:
0.1

Pr
oc

ed
ur

e C
od

e:
Pr

ep
 D

at
e: 

4/1
9/2

00
6

Pa
rm

na
m

e:
Pb

-2
10

 A
bu

nd
an

ce
: 1

Ca
rri

er
 S/

N 
:

10
06

86
4

Re
qu

ire
d 

MD
A:

Ca
rri

er
 E

xp
 D

at
e:

1/1
9/2

00
8

Ha
lf  l

ife
 of

 P
b-

21
0 

:
Ca

lib
ra

tio
n 

D
at

e: 
7/2

9/2
00

5
Ca

rri
er

 V
ol

um
e A

dd
ed

:
1.0

Ha
lf l

ife
 of

 B
i-2

10
 :

Ca
lib

rat
io

n 
Du

e D
ate

 : 
7/2

9/2
00

6
Ca

rri
er

 W
eig

ht
 (m

g/m
l):

13
.88

Ba
tch

 co
un

ted
 o

n 
:

Ca
rri

er
 W

eig
ht

 S
tD

ev
.:

0.0
5

BK
G 

Co
un

t t
im

e:

Sa
m

pl
e C

ha
ra

cte
ris

tic
s

Sa
mp

le 
Sa

mp
le

Sa
mp

le 
Al

iqu
ot 

Al
iqu

ot
ID

 
L 

StD
ev

.

15
82

72
00

1
0.5

00
2.0

25
6E

-0
5

15
82

75
00

1
0.5

00
2.0

25
6E

-0
5

15
82

76
00

1
0.5

00
2.0

25
6E

-0
5

15
82

77
00

1
0.5

00
2.0

25
6E

-0
5

15
84

36
00

1
0.5

00
2.0

25
6E

-0
5

15
89

71
00

1
0.5

00
2.0

25
6E

-0
5

15
89

71
00

2
0.5

00
2.0

25
6E

-0
5

15
89

71
00

3
0.5

00
2.0

25
6E

-0
5

15
89

71
00

4
0.5

00
2.0

25
6E

-0
5

15
92

42
00

1
0.5

00
2.0

25
6E

-0
5

15
92

42
00

2
0.5

00
2.0

25
6E

-0
5

15
92

42
00

3
0.4

00
1.9

66
9E

-0
5

15
92

43
00

1
0.5

00
2.0

25
6E

-0
5

15
92

44
00

1
0.5

00
2.0

25
6E

-0
5

15
92

47
00

1
0.5

00
2.0

25
6E

-0
5

12
01

07
07

33
0.5

00
2.0

25
6E

-0
5

12
01

07
07

34
0.4

00
1.9

66
9E

-0
5

12
01

07
07

35
0.2

00
1.6

00
7E

-0
5

12
01

07
07

36
0.5

00
2.0

25
6E

-0
5

Ca
rri

er
 C

alc
ul

ati
on

s

Sa
mp

le
Da

te/
Ti

me

Ca
rri

er
W

eig
ht

(S
tan

da
rd

)

Ne
t

W
eig

ht
(S

am
ple

)

Ne
t

W
eig

ht
StD

ev
.

3/1
3/2

00
6 

14
:35

13
.88

9.7
0.0

49
02

1
3/1

3/2
00

6 
10

:45
13

.88
9.3

0.0
47

30
1

3/8
/20

06
 15

:30
13

.88
9.6

0.0
48

59
1

3/9
/20

06
 14

:00
13

.88
9.3

0.0
47

30
1

3/1
4/2

00
6 

14
:45

13
.88

8.2
0.0

42
57

4
3/2

1/2
00

6  
14

:00
13

.88
8.9

0.0
45

58
2

3/2
1/2

00
6  

12
:00

13
.88

3.7
0.0

23
23

3
3/2

1/2
00

6 9
:00

13
.88

8.3
0.0

43
00

3
3/2

1/2
00

6 
10

:20
13

.88
7.8

0.0
40

85
4

3/2
3/2

00
6  

15
:20

13
.88

6.4
0.0

34
83

7
3/2

3/2
00

6 
14

:50
13

.88
7.2

0.0
38

27
6

3/2
3/2

00
6  8

:30
13

.88
9.7

0.0
49

02
1

3/2
2/2

00
6 

14
:30

13
.88

6.8
0.0

36
55

6
3/2

4/2
00

6  
12

:00
13

.88
8.9

0.0
45

58
2

3/2
2/2

00
6  

10
:20

13
.88

15
.1

0.0
72

23
0

4/1
9/2

00
6 0

:00
13

.88
7.2

0.0
38

27
6

3/2
3/2

00
6  8

:30
13

.88
9.4

0.0
47

73
1

3/2
3/2

00
6 8

:30
13

.88
8.3

0.0
43

00
3

4/1
9/2

00
6  0

:00
13

.88
7.0

0.0
37

41
6

0.0
00

70
1

0.0
02

56
4

0.0
05

48
0

GF
C_

PB
L

Le
ad

-2
10

3
22

.26
5.0

13 PI
C

50
0

Ca
rri

er
Al

iqu
ot

(m
L) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

ml ml ml pC
i/L

ye
ar

s
da

ys

mi
n Ca

rri
er

Al
iqu

ot
St

De
v.

0.0
05

48
0

0.0
05

48
0

0.0
05

48
0

0.0
05

48
0

0.0
05

48
0

0.0
05

48
0

0.0
05

48
0

0.0
05

48
0

0.0
05

48
0

0.0
05

48
0

0.0
05

48
0

0.0
05

48
0

0.0
05

48
0

0.0
05

48
0

0.0
05

48
0

0.0
05

48
0

0.0
05

48
0

0.0
05

48
0

0.0
05

48
0

Page 133 of 913



PB
52

06
07

Co
un

t R
aw

 D
ata

W
ee

kly
 B

kg
De

tec
tor

Co
un

t
Bi

-21
0

De
tec

tor
 C

ou
nti

ng
Gr

os
s C

ou
nts

Gr
os

s B
eta

Co
un

t
De

tec
tor

Ef
fic

ien
cy

St
art

Se
pa

ra
tio

n
Bi

-21
0

Pb
-2

10
ID

 
Tim

e
Al

ph
a 

Be
ta

CP
M

CP
M

 
Ti

me
Ef

fic
ien

cy
Er

ror
Da

te/
Ti

me
Da

te/
Ti

me
Ing

row
th

De
ca

y

Sa
m

ple
 

Sa
m

pl
e

Re
co

ve
ry
 

Re
co

ve
ry

 
% 

Er
ro

r %

1B
18

0
15

31
4

1.7
44

0.3
08

50
0

0.3
39

2
0.0

04
09

4/2
5/2

00
6 

11
:02

4/2
0/2

00
6 

18
:30

0.4
82

0.9
96

1C
18

0
15

75
0.4

17
0.3

68
50

0
0.3

46
5

0.0
03

44
4/

25
/2

00
61

1:
02

4/2
0/2

00
6 

18
:30

0.4
82

0.9
96

1D
18

0
17

88
0.4

89
0.4

50
50

0
0.3

43
9

0.0
05

11
4/2

5/2
00

6 
11

:02
4/2

0/2
00

6 1
8:3

0
0.4

82
0.9

96
2A

18
0

13
88

0.4
89

0.3
76

50
0

0.3
48

2
0.0

03
49

4/
25

/2
00

61
1:

02
4/2

0/2
00

6 
18

:30
0.4

82
0.9

96
2B

18
0

18
63

0.3
50

0.3
12

50
0

0.3
58

3
0.0

03
83

4/2
5/2

00
6 

11
:02

4/2
0/2

00
6 

18
:30

0.4
82

0.9
96

2C
18

0
9

75
0.4

17
0.2

94
50

0
0.3

48
7

0.0
05

75
4/2

5/2
00

6 
11

:03
4/2

0/2
00

6 
18

:30
0.4

82
0.9

97
2D

40
0

25
18

2
0.4

55
0.3

88
50

0
0.4

00
7

0.0
04

79
4/

25
/2

00
6 

12
:32

4/2
0/2

00
6 

18
:30

0.4
91

0.9
97

3A
18

0
15

86
0.4

78
0.3

08
50

0
0.3

44
7

0.0
09

43
4/2

5/2
00

6 
11

:03
4/2

0/2
00

6 
18

:30
0.4

82
0.9

97
3B

18
0

17
86

0.4
78

0.3
68

50
0

0.3
52

7
0.0

06
55

4/2
5/2

00
6 

11
:03

4/2
0/2

00
6 

18
:30

0.4
82

0.9
97

3C
18

0
18

75
0.4

17
0.4

36
50

0
0.3

66
5

0.0
05

35
4/

25
/2

00
6 

11
:03

4/2
0/2

00
6 

18
:30

0.4
82

0.9
97

3D
18

0
11

83
0.4

61
0.4

20
50

0
0.3

61
9

0.0
04

64
4/

25
/2

00
61

1:
03

4/2
0/2

00
6 

18
:30

0.4
82

0.9
97

4A
18

0
11

81
0.4

50
0.3

40
50

0
0.3

42
1

0.0
07

44
4/2

5/2
00

6 
11

:03
4/2

0/2
00

6 
18

:30
0.4

82
0.9

97
4B

18
0

29
78

0.4
33

0.5
02

50
0

0.3
72

0
0.0

01
96

4/2
5/2

00
6  

11
:03

4/2
0/2

00
6 

18
:30

0.4
82

0.9
97

4C
18

0
17

58
0.3

22
0.4

22
50

0
0.3

50
7

0.0
04

26
4/2

5/2
00

6 
11

:03
4/2

0/2
00

6 
18

:30
0.4

82
0.9

97
4D

18
0

27
70

0.3
89

0.4
48

50
0

0.2
94

4
0.0

08
16

4/
25

/2
00

61
1:

03
4/2

0/2
00

6 
18

:30
0.4

82
0.9

97
3A

18
0

15
60

0.3
33

0.3
08

50
0

0.3
54

3
0.0

09
43

4/2
5/2

00
6 

14
:15

4/2
0/2

00
6 

18
:30

0.4
91

0.9
99

3B
18

0
13

82
0.4

56
0.3

68
50

0
0.3

39
1

0.0
06

55
4/2

5/2
00

6 
14

:15
4/2

0/2
00

6 
18

:30
0.4

91
0.9

97
3C

60
5

21
7

3.6
17

0.4
36

50
0

0.3
50

1
0.0

05
35

4/2
5/2

00
6 

14
:15

4/2
0/2

00
6 

18
:30

0.4
88

0.9
97

3D
60

7
20

1
3.3

50
0.4

20
50

0
0.3

63
7

0.0
04

64
4/2

5/2
00

6 
14

:15
4/2

0/2
00

6 
18

:30
0.4

88
0.9

99

69
.88

%
0.9

7%
67

.00
%

0.9
7%

69
.16

%
0.9

7%
67

.00
%

0.9
7%

59
.08

%
0.9

8%
64

.12
%

0.9
8%

26
.66

%
1.1

0%
59

.80
%

0.9
8%

56
.20

%
0.9

9%
46

.11
%

1.0
1%

51
.87

%
1.0

0%
69

.88
%

0.9
7%

48
.99

%
1.0

0%
64

.12
%

0.9
8%

10
8.7

9%
0.9

4%
51

.87
%

1.0
0%

67
.72

%
0.9

7%
59

.80
%

0.9
8%

50
.43

%
1.0

0%

Page 134 of 913



Page 135 o f  913

PB
52

06
07

Re
su

lts
De

cis
ion

Le
ve

l
pC

i/L

Cr
itic

al
Le

ve
l

pC
i/L

MD
A

pC
i/L

Sa
mp

le 
Ac

t. 
Co

ne
.

Sa
mp

le 
Ac

t. 
Er

ror
Ne

t C
ou

nt 
Ra

te
Ne

t C
ou

nt 
Ra

te 
Er

ro
r

2 S
IG

MA
Co

un
tin

g
Un

ce
rta

int
y

2 S
IG

MA
To

tal
 P

ro
p. 

Un
ce

rta
int

y
Sa

m
ple

QC
Sa

mp
le

Ty
pe

RP
D 

I

1.0
79

6
0.7

62
2

1.6
43

6
11

.37
79

0.0
71

5
1.4

36
4

0.1
01

5
1.5

76
2

1.5
93

6
SA

M
PL

E
1.2

04
8

0.8
50

6
1.8

22
7

0.3
93

5
1.1

35
0

0.0
48

7
0.0

55
2

0.8
75

4
0.8

75
4

SA
M

PL
E

1.3
01

0
0.9

18
5

1.9
55

8
0.3

07
1

1.5
46

3
0.0

38
9

0.0
60

1
0.9

30
7

0.9
30

7
SA

M
PL

E
1.2

12
5

0.8
56

0
1.8

33
1

0.9
08

9
0.5

21
8

0.1
12

9
0.0

58
9

0.9
29

3
0.9

29
5

SA
M

PL
E

1.2
16

6
0.8

58
9

1.8
51

2
0.3

37
0

1.3
33

7
0.0

38
0

0.0
50

7
0.8

80
9

0.8
80

9
SA

M
PL

E
1.1

17
4

0.7
88

9
1.7

04
0

1.0
29

3
0.4

39
4

0.1
22

7
0.0

53
9

0.8
86

1
0.8

86
4

SA
M

PL
E

1.7
66

7
1.2

47
3

2.6
11

0
1.1

53
4

0.6
53

0
0.0

67
0

0.0
43

7
1.4

75
9

1.4
76

2
SA

M
PL

E
1.2

40
5

0.8
75

8
1.8

88
5

1.5
45

2
0.3

37
1

0.1
69

8
0.0

57
2

1.0
20

1
1.0

21
0

SA
M

PL
E

1.4
10

1
0.9

95
5

2.1
33

3
1.0

38
9

0.5
30

5
0.1

09
8

0.0
58

2
1.0

80
1

1.0
80

3
SA

M
PL

E
1.8

00
1

1.2
70

9
2.7

08
7

-0
.21

46
2.9

19
9

-0
.01

93
0.0

56
5

1.2
28

2
1.2

28
2

SA
M

PL
E

1.5
90

2
1.1

22
7

2.3
95

5
0.4

10
7

1.4
18

7
0.0

41
1

0.0
58

3
1.1

42
1

1.1
42

1
SA

M
PL

E
1.4

04
3

0.9
91

5
2.1

30
4

1.0
78

7
0.5

12
8

0.1
10

0
0.0

56
4

1.0
83

8
1.0

84
1

SA
M

PL
E

1.7
91

1
1.2

64
5

2.6
83

8
-0

.70
68

0.8
50

7
-0

.06
87

0.0
58

4
1.1

78
3

1.1
78

4
SA

M
PL

E
1.3

30
6

0.9
39

4
2.0

04
2

-0.
83

21
0.5

14
5

-0
.09

98
0.0

51
3

0.8
39

0
0.8

39
1

SA
M

PL
E

0.9
62

7
0.6

79
7

1.4
47

4
-0

.34
62

0.9
35

4
-0

.05
91

0.0
55

3
0.6

34
6

0.6
34

6
SA

M
PL

E
1.3

61
2

0.9
61

0
2.0

72
2

0.2
53

0
1.9

61
0

0.0
25

3
0.0

49
7

0.9
72

4
0.9

72
4

MB
1.4

91
7

1.0
53

2
2.2

56
8

0.8
76

6
0.6

52
9

0.0
87

6
0.0

57
2

1.1
21

6
1.1

21
8

15
92

42
00

3
DU

P
0.0

%
6.2

07
6

4.3
82

6
9.7

61
9

70
.29

12
0.0

78
5

3.1
80

7
0.2

47
3

10
.71

12
10

.82
17

15
92

42
00

3
MS

2.7
75

0
1.9

59
2

4.3
72

3
29

.49
23

0.0
82

0
2.9

30
0

0.2
38

1
4.6

96
6

4.7
39

7
LC

S

No
mi

na
l 

Re
co

ve
ry

91
.52

 
76

.8%
36

.52
 

80
.7%

Page 135 of 913



520607

SamplelD Instr Time Alpha
158272001 1B 180 15
158275001 1C 180 15
158276001 1D 180 17
158277001 2A 180 13
158436001 2B 180 18
158971001 2C 180 9
158971002 2D 400 25
158971003 3A 180 15
158971004 3B 180 17
159242001 3C 180 18
159242002 3D 180 11
159242003 4A 180 11
159243001 4B 180 29
159244001 4C 180 17
159247001 4D 180 27

1201070733 3A 180 15
1201070734 3B 180 13
1201070735 3C 60 5
1201070736 3D 60 7

Count Start Time Count End Time 
4/25/2006 11:02 4/25/2006 14:02 
4/25/2006 11:02 4/25/2006 14:02 
4/25/2006 11:02 4/25/2006 14:02 
4/25/2006 11:02 4/25/2006 14:02 
4/25/2006 11:02 4/25/2006 14:02 
4/25/2006 11:03 4/25/2006 14:03 
4/25/2006 12:32 4/25/2006 19:12 
4/25/2006 11:03 4/25/2006 14:03 
4/25/2006 11:03 4/25/2006 14:03 
4/25/2006 11:03 4/25/2006 14:03 
4/25/2006 11:03 4/25/2006 14:03 
4/25/2006 11:03 4/25/2006 14:03 
4/25/2006 11:03 4/25/2006 14:03 
4/25/2006 11:03 4/25/2006 14:03 
4/25/2006 11:03 4/25/2006 14:03 
4/25/2006 14:15 4/25/2006 17:15 
4/25/2006 14:15 4/25/2006 17:15 
4/25/2006 14:15 4/25/2006 15:15 
4/25/2006 14:15 4/25/2006 15:15

Beta
314
75
88
88
63
75
182
86
86
75
83
81
78
58
70
60
82

217
201
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Radiochemistry Batch Checklist, Rev 4

Batch# c) 10 59 Product: (oA& Date: Ip
Criteria: Yes No 1 Comments

Sample Solids are less than 100 mg for GAB.
X

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. /

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. tJA
Method blank is less than the RDL.
(If rad samples, < 5% of lowest activity) l/"
Sample was run within hold time.
Special requirements page checked
Sample was correctly preserved if required.

Smears Taken for Radioactive batches.

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

S' C^lC'C- SI A f (i/L—-
No blank spaces on data forms.
All lineouts initialed and dated.
No transcription errors are apparent. X
QC data entered into QC database.
Batch entered into Case Narrative. i/
Batch non-conformances completed
If applicable. a/4
General Engineering Laboratories

2/22/2005
Primary Review Performed By:.

Secondary Review Performed By:
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521039A

SamplelD Instr Time Alpha Beta Total Counts Count Start Time Count End Time Voltage
159247001 Hi 500 359 872 1444 4/20/2006 22:57 4/21/2006 7:17 1522.5

1201071723 H2 500 37 417 518 4/20/2006 22:57 4/21/2006 7:17 1522.5
1201071724 H3 500 336 897 1357 4/20/2006 22:57 4/21/2006 7:17 1522.5
1201071725 El 60 206 1805 2260 4/21/200611:57 4/21/2006 12:57 1470
1201071728 E2 60 209 1839 2296 4/21/200611:57 4/21/2006 12:57 1470
1201071726 E3 60 370 1785 2589 4/21/200611:57 4/21/2006 12:57 1470
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Radiochemistry Batch Checklist, Rev 4

Batch# 60 Rroduct^^^^3^_j__=_^_Date:<^y/
Criteria: Yes No Comments

Sample Solids are less than 100 mg for GAB.

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.

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.

s

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

y

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.
-

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

y
No blank spaces on data forms.
All lineouts initialed and dated.
No transcription errors are apparent. /
QC data entered into QC database.
Batch entered into Case Narrative.

/

Batch non-conformances completed
If applicable.
General Engineering Laboratories

2/22/2005
Primary Review Performed By:_ ffii

Secondary Review Performed By: ihil&c
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Radiochemistry Batch Checklist, Rev 4

Batch# S Product: Date:
Criteria: Yes No 1 Comments

Sample Solids are less than 100 mg for GAB.
a/4

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 bkq 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. X
Tracer yield is 15-125%. Carrier yield 25-125%.
Or meets the client's contract acceptance criteria. AM-
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.
A/4

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

i/
No blank spaces on data forms.
All lineouts initialed and dated.
No transcription errors are apparent.
QC data entered into QC database.
Batch entered into Case Narrative.
Batch non-conformances completed
If applicable. aJ&
General Engineering Laboratories

2/22/2005
Primary Review Performed By:.

Secondary Review Performed By:

AAWhVt^ge164 of 913
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General Engineering Laboratories
2040 Savage Road, Charleston, SC 29414 
(843)556-8171

Gas Flow Proportional Counter Calibration Package

Method: (srAQ>

__ YES NO Comments
1) Is all calibration standard information enclosed for: 

primary standard certificate? 
secondard standard(s) documentation? 
standard preparation information? 
standard < 1 Year old or verified?

2) Are the detector graphs included?
absorption curves? 
beta plateau?

3) Is the raw count data included for: 
the plateau generation? 
the absorption curve generation? 
the calibration verification? 
the crosstalk calculations?

4) Are the calibration verification calculations included?
are verification recoveries 100% +/- 25%

s
s'

S
s'

Prepared By: Date: <2

Reviewed By:

Effective Date:
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ANALmCS Ck 5
1380 Seaboard Industrial Blvd. 

Atlanta, Georgia 30318 • U.S.A.

Phone (404) 352-8677 
Fax (404) 352-2837

Certificate of Calibration
Standard Radionuclide Source

69030-278

Th-230 5 mL Liquid in Flame Sealed Vial

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

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

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

ISOTOPE:

ACTIVITY (dps): 

HALF-LIFE: 

CALIBRATION DATE:

RELATIVE EXPANDED 
UNCERTAINTY (k=2):

Th-230

1.841 E4

7.538 E4 years

August 10, 2004 12:00 EST

3.3%

Impurities: y-impurities <0.1%
a-impurities <0.04%

5.09582 grams 0.5M HNO3 solution.

P O NUMBER 3246RD,

SOURCE PREPARED BY:
E. A. Taskaev, Production Manager

Q A APPROVED: g-tz-oi

££^-02)7-0^4
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Standard Traceability Log Rad http://prodsvi01a.gel.com:80/linis/dr_ref_material.rad_second_rpt?refmat_id_v=30928(

A Solution Material Info j
Isotope: Thorium-230

Prepared By: Amanda Fehr
Prep Date: 05/26/2005

Verification Date: 05/26/2005 j
Expiration Date: 05/26/2006
Primary Code: ! 0695-A j
Dilution(mL): j 100 mL !

Mass of Parent(g): 4.8637 g j
Density(g/mL): 1 1.0137 |

Source Material Info
Parent Code: 0695

j Prepared By: Amanda Fehr
Carrier Cone: i 0.5m HN03

Reference Date: 08/10/2004
Ampoule Mass (g): 5.09582 g l

Uncertainty: +/- 3.3 %
LogBook No: RC-S-037-094

Calculations Converting parent activity to dpm/mL|dpin/g
(Mass of parent^)) * (Farm Activity (dps)) * (conversion dpm to dps) / (Ampoule Mass(g) ^(Dilution Vol» = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (dps))<|i (conversion dpm to dps) / Density / (Ampoule Mass (g) * (Dilution Vol)) = Parent Activity (dpm/g)
(4.8637 g) * (18410 dps) * (59.9 dpm/dps) / (5.09582 g * 100 mL) = 10525.2716 dpm/mL 1

(4.8637 g) * (18410 dps) * (59.9 dpm/dps) / (1.0137 g/mL)/ (5.09582 g ■ 100 mL) = 10382.8223 dpm/g ..j

Secondary Standards

Prep Date i Preparer; Mass Primary ! Dilution (mL) Code Cone dpm/mL Verification Date ( Expiration Date)

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000

lK
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ANALYTICS
cnn 1380 Seaboard Industrial Blvd. 

Atlanta, Georgia 30318 • U.S.A.

Phone (404) 352-8677 
Fax (404)352-2837

Certificate of Calibration
Standard Radionuclide Source

• 69415-278

Sr-90 5 mL Liquid in Flame Sealed Vial

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

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

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

ISOTOPE:

ACTIVITY (dps): 

HALF-LIFE: 

CALIBRATION DATE:

RELATIVE EXPANDED 
UNCERTAINTY (k=2):

Sr-90 

3.811 E4 

28.79 years

October 28, 2004 12:00 EST

2.0%

Impurities: y-impurities <0.1%

5.06266 grams 0.1M HCl solution with 30 j^g/g Sr carrier.

NOTE: This source also contains Y-90 in secular equilibrium with 
Sr-90. The Y-90 activity is equal to the Sr-90 activity. Since 
Sr-90 and Y-90 both decay 100% by beta emission, the total beta 
emission rate for the source is twice the certified Sr-90 
activity. The half-life for Y-90 is 64.08 hours.

P 0 NUMBER 3248RD, Item 1

SOURCE PREPARED BY: —

Q A APPROVED:

M. Taskaeva, Radiochemist

f fO-z&~zoo</

\
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Standard Traceability Log Rad http://prodsvr01a.gel.com:80/Iiins/dr_ref_niaterial.rad_second_ipt?refinat_id_v=25473(

Source Material Info
Parent Code: 0717
Prepared By: . Angela Albee
Carrier Cone: 0.1 M HCL

Reference Date: 10/28/2004 :
Ampoule Mass (g): 5.06266 g

Uncertainty: i +/- 2 %
LogBook No: | RC S 039 001

A Solution Material Info j
Isotope: Strontium-90

Prepared By: Angela Albee |
Prep Date: 11/01/2004

Verification Date: 11/01/2004
Expiration Date: i 11/01/2005 J
Primary Code: 0717-A j
Dilution(mL): 100 mL

Mass of Parent(g): i 4-74 g j
Density (g/mL): ; 0.9998 |

Calculations Converting parent activity to dpm/mL|dpm/g
(Mass of parent(g)) * (Farm Activity (dps)) (conversion dpm to dps) / (Ampoule Mass® *(Dilution Vol)) = Parent Activity (dpm/mL)

(Mass of parent®) * (Farm Activity (dps)) * (conversion dpm to dps) / Density / (Ampoule Mass (g) * (Dilution Vol)) = Parent Activity (dpm/g)
(4.74 g) * (38110 dps) * (59.9 dpm/dps) / (5.06266 g * 100 mL) = 21372.9934 dpm/mL

(4.74 g) * (38110 dps) * (59.9 dpm/dps) / (0.9998 g/mL)/ (5.06266 g * 100 mL) = 21377.5258 dpm/g

Secondary Standards

Prep Date« Preparer Mass Primary 1 Dilution (mL) Code Concdpm/mL| Verification Date! Expiration Date!

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000
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Isotope Products

Laboratories

E"
IF
f.
fe'-

An Eckert & Ziegler Company

249B7 Avenue Tibbitts 
Valencia, California 91355

Tel 661*309*1010 
Fax 661*257*8303

ObSS

CERTIFICATE OF CALIBRATION 

ALPHA STANDARD SOLUTION

jloauclide: Po-210
%4]fe; 138.376 ±0.002 days

Jog No.: 7310
ErceNo.: 1066-2

K. ' •

sical Description:
A. Mass of solution:
B. Chemical form:
C. Carrier content:
D. Density:

iUoimpurities:

None detected

Customer:
P.O. No.:
Reference Date: 
Contained Radioactivity:

GENERAL ENGINEERING LABS 
3242RD
1-Jun-04 12:00 PST
9.153 pCi 338.7 kBq

E;

5.16490 g in 5 mL flame-sealed ampoule
PoCI4 in 2M HCI
None
1.033 g/mL@20#C

tv

dionuciide Concentration: 1.772 pCl/g, 65.56 kBq/g

pthod of Calibration:

This source was prepared from a weighed aliquot of solution whose activity in pCi/g was determined using a 
liquid scintillation counter.

Vites:

I ■

bF . ■ '
icertainty of Measurement:

A Type A (random) uncertainty: ± 1.5 %
B. Type B (systematic) uncertainty: ± 3.0 %

' C. Uncertainty in aliquot weighing: ± 0.0 %
; D. Total uncertainty at the 99% confidence level: ± 3.4 %

- See reverse side for leak test(s) performed on this source.
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability 

for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference 
Materials (as in NRC Regulatory Guide 4.15).

- Nuclear data was taken from NCRP Report No. 58,1985.
- This solution has a working life of 9 months.

^/Quality Control Dme

ISO9001 CERTIFIED

IPL Ref. No.: 1066-2

Madlcal Imaging Laboratory
|M37 Avenue Tibbitts Valencia, California 91355
v-..

Industrial Gauging Laboratory
1800 North Keystone Street Burbank, California
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THE LEAKTEST(S) INDICATED BY THE CHECKED BOX(ES) 
WAS(WERE) APPLIED TO DETERMINE THE INTEGRITY OF THE 
SOURCE DESCRIBED ON THE FRONT SIDE

Standard Wipe Test
The source Is wiped over its entire surface with a moistened filter paper disk. After drying, the disk is 

checked for activity using a windowless proportional counter or end-window G.M. tube. Activity levels 
exceeding 0.001 fiCi beta-gamma or 0.0001 pCi alpha are cause for rejection of the source.

L

l

l

I

Special Wipe Test------------------------------------------------------------- :-------------------------------------
The source is wiped over its entire surface with moistened polystyrene. The polystyrene is then 

dissolved in a cocktail and counted in a liquid scintillation counter. An activity level exceeding 0.001 pCi 
beta-gamma or 0.0001 pCi alpha is cause for rejection Of the source.

Soak Test _____ ____________ _________________________________________________________
The source is immersed in distilled water and maintained at 50 ± 10°C for a minimum of four hours 

or at room temperature for a minimum of 12 hours. After removal of the source, the liquid is 
a) checked for activity using a liquid scintillation counter, or b) evaporated in a planchet and the 
residue is checked for activity using a windowless proportional counter or end-window GA4. tube. An 
activity level exceeding 0.001 pCi beta-gamma or 0.0001 pCi alpha is cause for rejection of the source.

|H| Vacuum Bubble Test ------------------------------------- !--------------------------------------------------
The source is submerged completely in isopropanol to a depth of at least 5 cm below the liquid 

' level in a suitable vacuum chamber between 15 and 25 kPa (113 and 188 mm Hg) absolute. Observe
for bubble(s) over a period of 2 minutes. After the removal of the source, the liquid is checked for 

! activity using a liquid scintillation counter If bubbles are observed and/or an activity level exceeds
0.001 pCi beta:gamma or 0.0001 pCI alpha, the source is rejected.

fH| Gas Source Test----------------------------------------------------------------------------- :-----------------:----------
The source is placed in a vacuum desiccator and maintained at a pressure less than 10 mm Hg for not 

less than 12 hours. The activity is checked by Introducing air into the desiccator and monitoring the air 
with an end-window G.M. tube. An activity level exceeding 0.001 pCi beta-gamma is cause for rejection of 
the source.

Ampule Leak Test---------------------------------------------------------------------------- :------------------
The ampule is kept in an inverted position on a filter paper disk or polystyrene wipe for a minimum 

of 16 hours. The wipe is then checked for activity using a windowless proportional counter, end- 
window G.M. tube, or liquid scintillation counter. Activity levels exceeding 0.001 pCi beta-gamma or 
0.0001 pCi alpha are cause for rejection of the source.

Bubble Leak Test-------------------------------------------------------------------------------------------------
The container is pressurized to its fill pressure; then soapy water is applied over its valve and neck or, 

the valve and neck of the vessel is immersed in water. If no growing bubbles are observed, the container 
is considered leak free.

LeakTest Not Applicable_____________ :__________________________________________

The active area of the source is uncovered or is protected by a very thin coating. Although the 
deposit is adherent, it is not designed or certified to pass a standard leak test. The Inactive portions of
the source have been checked using the standard wipe test. Levels of removable activity did not 
exceed O.OOI pCI beta-gamma or 0.0001 jxCi alpha at the time of shipment.

Wipe Test for Industrial Ni-63 Sources_____________ :_____________ ;___________
The sources are wipe tested by an approved sampling plan which may call for either 100% of the batch 

to be individually wipe tested, or, a subset thereof. The results are recorded on the front of this form.. I

■OtherLeakTest _____________________________________________________ ___
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Standard Traceability Log Rad http://alphalim302.gel.cai ims/dr_ref_material.rad_second_rpt?refmat_id_v=219928

A Solution Material Info j

Isotope: Polonium-210 j

Prepared By: Amanda Fehr|

Prep Date: 05/25/2004 ;

Verification Date: 05/25/2004 '

Expiration Date: | 05/25/2005

Primary Code: 0685-A !

Dilution(mL): j 100 mL j

Mass of Parent(g): j 4.855 g 1

Specific Volume: j 0.9688

' ".. 1-' ...... ............................1
Source Material Info............ ......................... . ......... '■

Parent Code: 1 0685

Prepared By: ! Amanda Fehr

Carrier Cone: !............ ....  _ ........ ...j 2MHC1

Reference Date: 1 06/01/2004

Ampoule Mass (g): j 5.1649 g

Uncertainty: | +/- 3.4 %

LogBook No: ; RC-S-037-084

Calculations Converting parent activity to dpm/mL I dpm/g

(Mass of parent(g)) * (Farm Activity (uCi/g)) * (conversion dpm to uGi) / (Dilution Vol) = Parent Activity (dpnr/mL) 1
I

(Mass of parent(g)) * (Farm Activity (uCi/g)) * (conversion dpm to uQ) / (Dilution Vol) * (Specific Volume) = Parent Activity!
(dpm/g) „,T„ 1

(4.855 g) * (1.772 uCi/g) * (2220000 dpm/uCi) / (100 mL) -190987.9320 dpm/mL

(4.855 g) * (1.772 uCi/g) * (2220000 dpm/uCi) / (100 mL) * (0.9688) = 185021.5420 dpm/g 1

Secondary Standards

Prep Date j Preparer |
....... ...... ........1

Mass ! 
Primary

Dilution | 
(mL) ] Code

------ —r-TT-T.....
Cone

dpm/mL
Verification

Date
Expiration < 

Date :

06/08/2004
Amanda

Fehr

1-- "■ "•.“irrrnawm,

.7367 j 100 |
1

0685-Bj
1363.0537 | 
dpm/mL i

06/11/2004 j
.......... 1

06/11/2005

06/10/2004,
Amanda | 

Fehr !
.7367 1

...... ......... ...i
100 1

.....................i
0685-cj

1318.4635 1 
dpm/mL |

06/11/2004 06/11/2005 |

06/16/20041
. .. ___ •>

Amanda i 
Fehr ! .135 j

...... . .... 1
100 j 0685-D!

249.779 
dpm/mL ■

06/16/2004 06/16/2005 |

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000

lofl
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Verification for Po-210 Standard 0685-A
Standard

A. Fehr 
6/2/2004

Isotope Detector CPM BK6CPM NETCPM Detector Eft Vol. Used (ml) Source DPM/mt
0685-A N1 18517.7000 2.5000 18515.2000 0.99345189 0.1000 186372.386
0685-A N2 18411.3000 2.5000 18408.8000 0.99345189 0.1000 185301.3729
0685-A N3 18544.1000 2.5000 18541.6000 0.99345189 0.1000 166638.1261

Mean Value (Counting) • 
Stdev -

186103.9617
707.6482167

97.70% % of known

Certificate Value “ 
Lower Limit* 
Upper Limit* 

Ruls 1 PassIFail 
Two sigma * 

10% of Mean* 
Rule 2 (Pass/FalQ

190489.00
184688.6652
187519.2581

Pass
1415.296433
18610.39617

Pass

Pass Fall*

•Exception taken for this rule because 97.7% of standard was 
recovered and all other rules were met

Verification Rules

Rule 1 * The certificate value (NOT Including any uncertainty) shall lie within the 95% confidence Interval 
determined from the mean and two sigma standard deviation of the three measurements 
Rule 2 * The two sigma value used for the 95% confidence Interval shall not exceed 10% of the mean value 
of the three verification meaaurements.

The analyst prepared three standard verification sources for Po-210 source 0685-A by transferring 
portions of the standard by pipette to glass liquid scintillation vials. Ten mL of Ready Gel liquid 
scintillation cocktail was added to each vial and the vials were shaken to mix. A Blank vial was 
prepared in a similar fashion using 1.0 mL of Dl water and 10 mL of Ready Gel cocktail. The standard 
verification vials and Background source were dark adapted for two hours and counted on LSC Yellow 
(Wailac) using Protocol 32 for Po-210 source standard verification. The Po-210 efficiency calibration 
which was used for verification calculations was performed on 3/5/04 using source 0485A (Po-210). 
Calibration data Is recorded in this logbook under Po-210 0485-A. Each verification source calculation 
was perforated as follows:

Source dpm/g * (A-B)/(C)(D) 
where:
A = Ver. source cpm,
B = BKG cpm,
C * System efficiency, (cpm/dpm), and
D * mass used for standard verification.
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PROTOCOL
DATE
TIME
ID

:32 Po-210 Std Ver 
: 2004/06/02 
: 00:32 
: P32AS072

Wailac 1414 WlnSpectral vl.30 S/N 4140127
: CPM 
: Po210

400- 900,Alpha,138.40 d 
Po-210 Std Ver 
300 
1 
1 
1
0.01
0.00 Checking time: 10 
PSA,Chemilum 
100

Counting mode 
lsotope(s)
Po210
Protocol name 
Counting time 
Repeats 
Cycles 
Replicates 
2 sigma %
Minimum cpm 
Advanced modes 
PSA level 
Output to Display 

POS,CHME,DATE,TIME^ACKPOSjCPMwl,CPM,SQPI,CPM1
Additions to Display 
Spectrum 
Window 1 
Window 2 
Window 3 
Window 4 
Windows 
Window 6 
FNCT1 = FNCT1 
FNCT2 = FNCT2 
FNCT3 = FNCT3 
FNCT4 = FNCT4

Spectrum,Header,Listing 
Beta,Alpha 
400-900/Alpha 

1-1024/Beta 
1-1024/Beta 
1-1024/Beta 
1-1024/Beta 
1-1024/Beta

Total count rate:
Po210 55475.6 CPM

Oup

visl*1*

WaUac 1400 DSA, P32AS072.DAT, 6/2/2004, page 1
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POS CTIME DATE TIME RACKPOS CPMW1

1 300 6/2/2004 0:32 AM 1

/ CoQAlS 
Beta

/ Counts 
Alpha

2 300 6/2/2004 0:38 AM 2

2500

2000

1500

1000

\
80

/ Conats 
Beta

/ Counts 
Alpha

100

3 300 6/2/2004 0:43 AM 3

/ Counts 
Beta

/ Cams 
Alpha

2.50

18517.70

18411.30

QjjUF

Wailac 1400 DSA, P32AS072.DAT,‘6/2/2004, page 2
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POS CTIME DATE TIME RACKPOS 

4 300 6/2/2004 0:49 AM 4

/ Counts 
Beta

/ Counts 
Alpha

CPMW1

18544.10

QjJ^^Xa4

Wailac 1400 DSA, P32AS072.DAT, 6/2/2004, page 3
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General Engineering Laboratories 
Calibration Source Preparation Sheet

Applicable SOP Number^! t-~ &Q\ | OO \ *^5

Date Standards Prepared ^ | ' '"7

Standard ID {^Lq^I A____________

Amount Used (g o^rrijj) ^

Standard Activity (DPM/g lQ^M'2—?

Reference Date S' \ \ 0 \ O ^

Expiration Date 

Residue/Carrier Agent

£>WuiOCp

ifeo-C^-z.

Isotope 

Cocktail Type Used

Matrix of Vial/Planchett ('(DftCfXl'KW Cvn n^SS-

Type of Scintillation Vial H 1A

Pipette ID Used 

Balance ID Used ^*80

Quenching Agent / p\

, Standard Number
UM

Quenching Vol (uL)/
Residue Volume(mL)

Initial Wt.
(9)

Final Wt.
(g)

Net Wt.
(mg)

' tei- -T\ 0-0 n .^4^7 (

T2_ o. \ 7,401^ 'l.WSL, 4.0

43 T3 0.2- 7.^14 1. 1
3VhT4 03 7.420 W l\,U

03 [*>1
\ 0.1 n.iisis 7,U%36 Zb. 3
\ -n \. 0 31.1
\ “T'g. !-^ 7.4755 45.1^

\ -r°i \. 5 7.qs3i 7 48%. 5U.S

\ T\D 2.0 7.U50O 74.7
\ T l \ 2-5 7.4756 ^14.1

\ T ^ 3-0 *1 lOS.S

A—
\

___________L Jlz___________

Prepared By: 

Reviewed By: rl^h/

Rev 1 RLM 9/10/97
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General Engineering Laboratories 
Calibration Source Preparation Sheet

Applicable SOP Number L" I^IVD OO \ | O O l

Date Standards Prepared ^ ^ \ 1 \0^3
/ra\s\n\os

Isotope o

Cocktail Type Used_^_J^_

Standard ID TV- Matrix of Vial/Planchettr P’lYNPOAVv^tC VI

Amount Used (g orfml We- 2.0

Standard Actiwty (DPWg Type of SdntiNation Vial

\ \ \°V 0?_____________ Pipette ID Used j M'T^l 5>Q3Reference Date

Expiration Date *7^ ) I (X \ ^ (q

Residue/Carrier Agent

Balance ID Used i- f>0 

Quenching Agent fvi / /W,______

Standard Number Quenching Vol (uL)/
Residue Volume(mL)

Initial Wt.
(g)

Final Wt.
(g)

Net Wt.
(mg)

Si o.O n.421* 3, \

s^- C>. 1 CHVIH-S n.4ni

S3 0.2- l.^on n -^-SgS n.«

S M 0-3 q.U3laO 124
S3 0.5 3443^
SCr on 2.405? AU3

S ~i i.o n.UfSltL 33,?
l.'a- ^T-LH^ 44,7

sq l-’o 7.3923 7.4-277 56.4

In 10 2-0 q5H0o n.faUoS 7G>.5

s w 23 7. 5673 ^4.?

C \7- 2.0 l.yft'L 7,t4?:zH- 113.2

Prepared By: 

Reviewed By:

Rev 1 RLM 9/10/97
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General Engineering Laboratories 
Cross Talk Source Preparalion Sheet

Applicable SOP Number L -QO \ \ £> Isotope 1 ^

Date Standards Prepared (g J 1?^ 10^4- Cocktail Type Used .

Standard ID______ OC0%^ ~ A___________  Matrix of Vial(ftanchet$ COnce.^^^ <~

Amount Used (g or^^__^^___K0_

Standard Activity (DPM/g or^^ 1 ^ 0 ^

Reference Date 44al

Expiration Date

Residue/Cairier Agent

Type of Scintillation Vial_J^_^2_____ 

Pipette ID Used I \OZXjl.CZ>

Balance ID Used C 31SI ^ 

Quenching Agent ~ ~______

Standard Number Quenching Vol (uL)/
Residue VolumefmL)

Initial WL
fg)

Final WL
(g)

NetWL
(mg)

a\ \ 0.0 7.«W80 7.44 SO 0.0
C'l- 0.1 7.4371 7.4403

C.S O.-L 7-4^3 7.42*4 0 .Cp

0.3 7.43^7 7.44fc4 4.7
cS *5 0.4 7.4I/P5r 7-4543 13 S
CCf O’ 0.^ 7.44<»3 7.4(e2«

C7 1 on 7.4540 7.47*4 24-4
C<2. <z \.o n.yo<c(j> 7-4411 34.5T
c°i 7.44S& H-SOZI S44
CIO »o 1^0 7-4«/75 7-6725 nSJO
Cfl U 3.0 tisasp 7543 /66.I
02^ \1^ 3.^ T.4431 7.5723 I24T.U

Prepared By.

Reviewed By:

Rev 1 FILM 9/10/97
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Detector Pgm time Sample I.D. Alphe Beta Total Voltage DatefTime
A1 1 SR-90 0 0 0 0 7/18/05 4:50 % slope
A1 1 SR-90 0 0 0 30 7/18/05 4:51 per100v
A1 1 SR-90 0 0 0 60 7/18/05 4:53 #DIV/0l
A1 1 SR-90 0 0 0 90 7/18/05 4:54 #DIV/0l
A1 1 SR-90 0 0 0 120 7/18/05 4:55 #DIV/0!
A1 1 SR-90 0 0 0 150 7/18/05 4:56 #DIV/0l
A1 1 SR-90 0 0 0 180 7/18/05 4:57 #DIV/0l
A1 1 SR-90 0 0 0 210 7/18/05 4:58 #DIV/0l
A1 1 SR-90 0 0 0 240 7/18/05 4:59 #DIV/0l
A1 1 SR-90 0 0 0 270 7/18/05 5:00 #DIV/0I
A1 1 SR-90 0 0 0 300 7/18/05 5:01 #DIV/0!
A1 1 SR-90 0 0 0 330 7/18/05 5:02 #DIV/0!
A1 1 SR-90 0 0 0 360 7/18/05 5:03 #DIV/0l
A1 1 SR-90 0 0 0 390 7/18/05 5:04 #DIV/0!
A1 1 SR-90 0 0 0 420 7/18/05 5:05 #DIV/0!
A1 1 SR-90 0 0 0 450 7/18/05 5:06 #DIV/0!
A1 1 SR-90 0 0 0 480 7/18/05 5:08 #DIV/0!
A1 1 SR-90 0 0 0 510 7/18/05 5:09 #DIV/0!
A1 1 SR-90 0 0 0 540 7/18/05 5:10 #DIV/0!
A1 1 SR-90 0 0 0 570 7/18/05 5:11 #DIV/0l
A1 1 SR-90 0 0 0 600 7/18/05 5:12 #DIV/0l
A1 1 SR-90 0 0 0 630 7/18/05 5:13 #DIV/0!
A1 1 SR-90 0 0 0 660 7/18/05 5:14 #DIV/0l
A1 1 SR-90 0 0 0 690 7/18/05 5:15 #DIV/0!
A1 1 SR-90 0 0 0 720 7/18/05 5:16 #DIV/0!
A1 1 SR-90 0 0 0 750 7/18/05 5:17 #DIV/0!
A1 1 SR-90 0 0 0 780 7/18/05 5:18 333.33
A1 1 SR-90 0 0 0 810 7/18/05 5:19 284.72
A1 1 SR-90 0 0 0 840 7/18/05 5:20 298.19
A1 1 SR-90 0 7 7 870 7/18/05 5:21 279.49
A1 1 SR-90 0 17 17 900 7/18/055:23 254.90
A1 1 SR-90 0 123 123 930 7/18/05 5:24 222.73
A1 1 SR-90 0 403 404 960 7/18/05 5:25 188.37
A1 1 SR-90 0 998 998 990 7/18/05 5:26 152.63
A1 1 SR-90 0 1838 1838 1020 7/18/05 5:27 122.86
A1 1 SR-90 0 3004 3004 1050 7/18/05 5:28 103.20
A1 1 SR-90 0 4169 4169 1080 7/18/05 5:29 91.12
A1 1 SR-90 0 5577 5577 1110 7/18/05 5:30 85.48
A1 1 SR-90 1 7339 7341 1140 7/18/05 5:31 79.16
A1 1 SR-90 0 9510 9510 1170 7/18/05 5:32 72.88
A1 1 SR-90 0 12135 12135 1200 7/18/05 5:33 53.65
A1 1 SR-90 0 14934 14934 1230 7/18/05 5:34 55.69
A1 1 SR-90 0 18213 18213 1260 7/18/05 5:35 54.66
A1 1 SR-90 0 18223 18223 1290 7/18/05 5:36 44.32
A1 1 SR-90 1 25280 25332 1320 7/18/05 5:38 41.95
A1 1 SR-90 0 28384 28652 1350 7/18/05 5:39 24.03
A1 1 SR-90 1 28594 28856 1380 7/18/05 5:40 17.39
A1 1 SR-90 1 31498 33381 1410 7/18/05 5:41 13.10
A1 1 SR-90 15 30829 33781 1440 7/18/05 5:42 4.57
A1 1 SR-90 111 30014 34493 1470 7/18/05 5:43 2.72
A1 1 SR-90 505 28509 34796 1500 7/18/05 5:44 1.76
A1 1 SR-90 1274 26860 35229 1530 7/18/05 5:45 1.84
A1 1 SR-90 2342 23878 34827 1560 7/18/05 5:46 0.81
A1 1 SR-90 3787 20987 35402 1590 7/18/05 5:47 1.69
A1 1 SR-90 5651 17432 35681 1620 7/18/05 5:48 0.77
A1 1 SR-90 7512 13129 35232 1650 7/18/05 5:49 -0.04
A1 1 SR-90 10660 9267 35811 1680 7/18/05 5:50 -0.08
A1 1 SR-90 13871 5593 35747 1710 7/18/05 5:51 -1.02
A1 1 SR-90 18147 2960 35404 1740 7/18/05 5:53 5.64
A1 1 SR-90 22962 1438 35391 1770 7/18/05 5:54 5.55
A1 1 SR-90 27878 828 35443 1800 7/18/05 5:55
A2 1 SR-90 0 0 0 0 7/18/05 4:50 % slope
A2 1 SR-90 0 0 0 30 7/18/05 4:51 perlOOv
A2 1 SR-90 0 0 0 60 7/18/05 4:53 333.33
A2 1 SR-90 0 0 0 90 7/18/05 4:54 0.00
A2 1 SR-90 0 1 1 120 7/18/05 4:55 -166.67
A2 1 SR-90 0 0 0 150 7/18/05 4:56 -333.33
A2 1 SR-90 0 0 0 180 7/18/05 4:57 #DIV/01
A2 1 SR-90 0 0 0 210 7/18/05 4:58 333.33
A2 1 SR-90 0 0 0 240 7/18/05 4:59 166.67
A2 1 SR-90 0 0 0 270 7/18/05 5:00 166.67
A2 1 SR-90 0 1 1 300 7/18/05 5:01 0.00
A2 1 SR-90 0 0 0 330 7/18/05 5:02 -166.67
A2 1 SR-90 0 1 1 360 7/18/05 5:03 -166.67
A2 1 SR-90 0 0 0 390 7/18/05 5:04 -333.33
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A2 1 SR-90 0 0 0 420 7/18/05 5:05 #DIV/0!
A2 1 SR-90 0 0 0 450 7/18/05 5:06 #DIV/0!
A2 1 SR-90 0 0 0 480 7/18/05 5:08 #DIV/0l
A2 1 SR-90 0 0 0 510 7/18/05 5:09 333.33
A2 1 SR-90 0 0 0 540 7/18/05 5:10 166.67
A2 1 SR-90 0 0 0 570 7/18/05 5:11 0.00
A2 1 SR-90 0 1 1 600 7/18/05 5:12 83.33
A2 1 SR-90 0 0 0 630 7/18/05 5:13 -83.33
A2 1 SR-90 0 0 0 660 7/18/05 5:14 0.00
A2 1 SR-90 0 1 1 690 7/18/05 5:15 -166.67
A2 1 SR-90 0 0 0 720 7/18/05 5:16 -333.33
A2 1 SR-90 0 0 0 750 7/18/05 5:17 333.33
A2 1 SR-90 0 0 0 780 7/18/05 5:18 300.00
A2 1 SR-90 0 0 0 810 7/18/05 5:19 312.93
A2 1 SR-90 0 1 1 840 7/18/05 5:20 298.74
A2 1 SR-90 0 4 4 870 7/18/05 5:21 280.48
A2 1 SR-90 0 44 44 900 7/18/05 5:23 247.74
A2 1 SR-90 0 215 216 930 7/18/05 5:24 209.10
A2 1 SR-90 0 744 744 960 7/18/05 5:25 167.71
A2 1 SR-90 0 1570 1570 990 7/18/05 5:26 134.76
A2 1 SR-90 0 2634 2634 1020 7/18/05 5:27 112.82
A2 1 SR-90 0 3761 3762 1050 7/18/05 5:28 99.17
A2 1 SR-90 0 5320 5320 1080 7/18/05 5:29 89.93
A2 1 SR-90 0 7141 7141 1110 7/18/05 5:30 81.25
A2 1 SR-90 0 9331 9331 1140 7/18/05 5:31 75.41
A2 1 SR-90 0 11847 11847 1170 7/18/05 5:32 69.85
A2 1 SR-90 1 14765 14766 1200 7/18/05 5:33 52.03
A2 1 SR-90 0 18314 18314 1230 7/18/05 5:34 53.78
A2 1 SR-90 0 22098 22098 1260 7/18/05 5:35 51.91
A2 1 SR-90 1 22091 22092 1290 7/18/05 5:36 40.17
A2 1 SR-90 0 30160 30218 1320 7/18/05 5:38 36.11
A2 1 SR-90 0 33613 33987 1350 7/18/05 5:39 19.35
A2 1 SR-90 0 32881 33215 1380 7/18/05 5:40 14.01
A2 1 SR-90 4 35631 37615 1410 7/18/05 5:41 11.36
A2 1 SR-90 53 35224 38476 1440 7/18/05 5:42 2.83
A2 1 SR-90 269 34199 39018 1470 7/18/05 5:43 1.73
A2 1 SR-90 854 32271 38895 1500 7/18/05 5:44 2.14
A2 1 SR-90 1874 30057 39045 1530 7/18/05 5:45 2.15
A2 1 SR-90 3127 27554 39474 1560 7/18/05 5:46 1.57
A2 1 SR-90 4798 24380 39988 1590 7/18/05 5:47 0.41
A2 1 SR-90 6950 20013 39697 1620 7/18/05 5:48 -0.46
A2 1 SR-90 9611 15377 39865 1650 7/18/05 5:49 0.02
A2 1 SR-90 12741 10912 39778 1680 7/18/05 5:50 -0.32
A2 1 SR-90 16877 6656 39672 1710 7/18/05 5:51 -0.38
A2 1 SR-90 22212 3779 39806 1740 7/18/05 5:53 5.64
A2 1 SR-90 27588 1861 39663 1770 7/18/05 5:54 5.55
A2 1 SR-90 32401 948 39558 1800 7/18/05 5:55
A3 1 SR-90 0 11 11 0 7/18/05 4:50 % slope
A3 1 SR-90 0 0 0 30 7/18/05 4:51 perlOOv
A3 1 SR-90 0 0 0 60 7/18/05 4:53 #DIV/0!
A3 1 SR-90 0 0 0 90 7/18/05 4:54 #DIV/0!
A3 1 SR-90 0 0 0 120 7/18/05 4:55 #DIV/0!
A3 1 SR-90 0 0 0 150 7/18/05 4:56 #DIV/0!
A3 1 SR-90 0 0 0 180 7/18/05 4:57 #DIV/0!
A3 1 SR-90 0 0 0 210 7/18/05 4:58 #DIV/0!
A3 1 SR-90 0 0 0 240 7/18/05 4:59 #DIV/0!
A3 1 SR-90 0 0 0 270 7/18/05 5:00 #DIV/0!
A3 1 SR-90 0 0 0 300 7/18/05 5:01 #DIV/0!
A3 1 SR-90 0 0 0 330 7/18/05 5:02 #DIV/0!
A3 1 SR-90 0 0 0 360 7/18/05 5:03 #DIV/0l
A3 1 SR-90 0 0 0 390 7/18/05 5:04 #DIV/0l
A3 1 SR-90 0 0 0 420 7/18/05 5:05 #DIV/0l
A3 1 SR-90 0 0 0 450 7/18/05 5:06 333.33
A3 1 SR-90 0 0 0 480 7/18/05 5:08 166.67
A3 1 SR-90 0 0 0 510 7/18/05 5:09 0.00
A3 1 SR-90 0 1 1 540 7/18/05 5:10 -166.67
A3 1 SR-90 0 0 0 570 7/18/05 5:11 -333.33
A3 1 SR-90 0 0 0 600 7/18/05 5:12 #DIV/0!
A3 1 SR-90 0 0 0 630 7/18/05 5:13 #DIV/0!
A3 1 SR-90 0 0 0 660 7/18/05 5:14 #DIV/01
A3 1 SR-90 0 0 0 690 7/18/05 5:15 #DIV/0!
A3 1 SR-90 0 0 0 720 7/18/05 5:16 #DIV/0I
A3 1 SR-90 0 0 0 750 7/18/05 5:17 #DIV/0!
A3 1 SR-90 0 0 0 780 7/18/05 5:18 333.33
A3 1 SR-90 0 0 0 810 7/18/05 5:19 311.11
A3 1 SR-90 0 0 0 840 7/18/05 5:20 300.10
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A3 1 SR-90 0 8 8 870 7/18/05 5:21 267.60
A3 1 SR-90 0 52 52 900 7/18/05 5:23 240.14
A3 1 SR-90 0 281 281 930 7/18/05 5:24 205.75
A3 1 SR-90 0 696 696 960 7/18/05 5:25 168.20
A3 1 SR-90 0 1549 1549 990 7/18/05 5:26 136.37
A3 1 SR-90 0 2637 2637 1020 7/181/05 5:27 112.03
A3 1 SR-90 0 3867 3867 1050 7/18/05 5:28 96.62
A3 1 SR-90 0 5274 5274 1080 7/18/05 5:29 88.48
A3 1 SR-90 0 7094 7094 1110 7/18/05 5:30 81.85
A3 1 SR-90 0 9144 9144 1140 7/18/05 5:31 74.96
A3 1 SR-90 0 11801 11801 1170 7/18/05 5:32 68.63
A3 1 SR-90 0 14714 14714 1200 7/18/05 5:33 50.27
A3 1 SR-90 0 17963 17963 1230 7/18/05 5:34 51.56
A3 1 SR-90 1 21536 21537 1260 7/18/05 5:35 50.05
A3 1 SR-90 0 21603 21604 1290 7/18/05 5:36 40.16
A3 1 SR-90 0 28975 29128 1320 7/18/05 5:38 37.24
A3 1 SR-90 2 32048 32613 1350 7/18/05 5:39 21.23
A3 1 SR-90 0 32063 32596 1380 7/18/05 5:40 16.00
A3 1 SR-90 5 34534 36952 1410 7/18/05 5:41 12.86
A3 1 SR-90 42 33920 37721 1440 7/18/05 5:42 4.07
A3 1 SR-90 259 33297 38618 1470 7/18/05 5:43 2.60
A3 1 SR-90 748 31333 38892 1500 7/18/05 5:44 1.36
A3 1 SR-90 1710 28753 38696 1530 7/18/05 5:45 1.41
A3 1 SR-90 2868 26177 39186 1560 7/18/05 5:46 0.69
A3 1 SR-90 4509 22609 39266 1590 7/18/05 5:47 -0.31
A3 1 SR-90 6494 18757 39432 1620 7/18/05 5:48 -0.19
A3 1 SR-90 8715 13996 38978 1650 7/18/05 5:49 0.62
A3 1 SR-90 12095 9794 39148 1680 7/18/05 5:50 1.25
A3 1 SR-90 16007 6208 39296 1710 7/18/05 5:51 0.98
A3 1 SR-90 21007 3580 39641 1740 7/18/05 5:53 5.64
A3 1 SR-90 26440 1844 39471 1770 7/18/05 5:54 5.55
A3 1 SR-90 31417 976 39639 1800 7/18/05 5:55
A4 1 SR-90 0 0 0 0 7/18/05 4:50 % slope
A4 1 SR-90 0 0 0 30 7/18/05 4:51 perlOOv
A4 1 SR-90 0 0 0 60 7/18/05 4:53 666.67
A4 1 SR-90 0 0 0 90 7/18/05 4:54 277.78
A4 1 SR-90 0 0 0 120 7/18/05 4:55 0.00
A4 1 SR-90 0 1 1 150 7/18/05 4:56 -166.67
A4 1 SR-90 0 0 0 180 7/18/05 4:57 -333.33
A4 1 SR-90 0 0 0 210 7/18/05 4:58 #DIV/0!
A4 1 SR-90 0 0 0 240 7/18/05 4:59 #DIV/0!
A4 1 SR-90 0 0 0 270 7/18/055:00 #DIV/0!
A4 1 SR-90 0 0 0 300 7/18/05 5:01 #DIV/0!
A4 1 SR-90 0 0 0 330 7/18/05 5:02 333.33
A4 1 SR-90 0 0 0 360 7/18/05 5:03 166.67
A4 1 SR-90 0 0 0 390 7/18/05 5:04 0.00
A4 1 SR-90 0 1 1 420 7/18/05 5:05 -166.67
A4 1 SR-90 0 0 0 450 7/18/05 5:06 -333.33
A4 1 SR-90 0 0 0 480 7/18/05 5:08 #DIV/0l
A4 1 SR-90 0 0 0 510 7/18/05 5:09 #DIV/0I
A4 1 SR-90 0 0 0 540 7/18/05 5:10 333.33
A4 1 SR-90 0 0 0 570 7/18/05 5:11 166.67
A4 1 SR-90 0 0 0 600 7/18/05 5:12 0.00
A4 1 SR-90 0 1 1 630 7/18/05 5:13 83.33
A4 1 SR-90 0 0 0 660 7/18/05 5:14 -83.33
A4 1 SR-90 0 0 0 690 7/18/05 5:15 0.00
A4 1 SR-90 0 1 1 720 7/18/05 5:16 83.33
A4 1 SR-90 0 0 0 750 7/18/05 5:17 240.74
A4 1 SR-90 0 0 0 780 7/18/05 5:18 312.21
A4 1 SR-90 0 1 1 810 7/18/05 5:19 289.62
A4 1 SR-90 0 7 7 840 7/18/05 5:20 271.46
A4 1 SR-90 0 63 63 870 7/18/05 5:21 238.22
A4 1 SR-90 0 234 234 900 7/18/05 5:23 204.29
A4 1 SR-90 0 732 732 930 7/18/05 5:24 166.63
A4 1 SR-90 0 1447 1447 960 7/18/05 5:25 135.84
A4 1 SR-90 0 2516 2516 990 7/18/05 5:26 112.71
A4 1 SR-90 0 3611 3611 1020 7/18/05 5:27 95.78
A4 1 SR-90 0 5122 5122 1050 7/18/05 5:28 85.64
A4 1 SR-90 0 6703 6704 1080 7/18/05 5:29 77.16
A4 1 SR-90 0 8599 8599 1110 7/18/05 5:30 71.82
A4 1 SR-90 0 10830 10830 1140 7/18/05 5:31 69.54
A4 1 SR-90 0 13395 13395 1170 7/18/05 5:32 64.60
A4 1 SR-90 0 16345 16345 1200 7/18/05 5:33 47.73
A4 1 SR-90 1 20343 20344 1230 7/18/05 5:34 47.37
A4 1 SR-90 0 23768 23768 1260 7/18/05 5:35 42.48
A4 1 SR-90 0 23644 23644 1290 7/18/05 5:36 33.45
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A4 1 SR-90 1 31016 31062 1320 7/18/05 5:38 28.81
A4 1 SR-90 0 33323 33570 1350 7/18/05 5:39 13.92
A4 1 SR-90 1 33196 33399 1380 7/18/05 5:40 9.48
A4 1 SR-90 2 34483 36112 1410 7/18/05 5:41 7.55
A4 1 SR-90 27 34181 36937 1440 7/18/05 5:42 1.90
A4 1 SR-90 158 32782 36833 1470 7/18/05 5:43 1.27
A4 1 SR-90 550 31486 37127 1500 7/18/05 5:44 1.89
A4 1 SR-90 1327 29318 37067 1530 7/18/05 5:45 0.70
A4 1 SR-90 2354 27179 37528 1560 7/18/05 5:46 0.45
A4 1 SR-90 3723 24373 37689 1590 7/18/05 5:47 -0.11
A4 1 SR-90 5185 20682 37207 1620 7/18/05 5:48 0.02
A4 1 SR-90 7689 16690 37482 1650 7/18/05 5:49 0.37
A4 1 SR-90 10296 12553 37569 1680 7/18/05 5:50 -0.41
A4 1 SR-90 13553 8428 37522 1710 7/18/055:51 0.48
A4 1 SR-90 17625 5217 37394 1740 7/18/05 5:53 5.64
A4 1 SR-90 22655 2849 37340 1770 7/18/05 5:54 5.55
A4 1 SR-90 28013 1423 37930 1800 7/18/05 5:55
B1 1 SR-90 0 0 0 0 7/18/05 4:50 % slope
B1 1 SR-90 0 0 0 30 7/18/054:51 per100v
B1 1 SR-90 0 0 0 60 7/18/054:53 0.00
B1 1 SR-90 0 1 1 90 7/18/05 4:54 -277.78
B1 1 SR-90 0 0 0 120 7/18/054:55 0.00
B1 1 SR-90 0 0 0 150 7/18/05 4:56 166.67
B1 1 SR-90 0 0 0 180 7/18/05 4:57 166.67
B1 1 SR-90 0 1 1 210 7/18/054:58 0.00
B1 1 SR-90 0 0 0 240 7/18/054:59 0.00
B1 1 SR-90 0 1 1 270 7/18/05 5:00 0.00
B1 1 SR-90 0 0 0 300 7/18/05 5:01 -166.67
B1 1 SR-90 0 1 1 330 7/18/05 5:02 -166.67
B1 1 SR-90 0 0 0 360 7/18/05 5:03 0.00
B1 1 SR-90 0 0 0 390 7/18/05 5:04 250.00
B1 1 SR-90 0 0 0 420 7/18/05 5:05 83.33
B1 1 SR-90 0 1 1 450 7/18/05 5:06 55.56
B1 1 SR-90 0 1 1 480 7/18/05 5:08 0.00
B1 1 SR-90 0 0 0 510 7/18/05 5:09 -55.56
B1 1 SR-90 0 1 1 540 7/18/05 5:10 -83.33
B1 1 SR-90 0 1 1 570 7/18/05 5:11 -250.00
B1 1 SR-90 0 0 0 600 7/18/05 5:12 -333.33
B1 1 SR-90 0 0 0 630 7/18/05 5:13 #DIV/0!
B1 1 SR-90 0 0 0 660 7/18/05 5:14 333.33
B1 1 SR-90 0 0 0 690 7/18/05 5:15 166.67
B1 1 SR-90 0 0 0 720 7/18/05 5:16 0.00
B1 1 SR-90 0 1 1 750 7/18/05 5:17 -166.67
B1 1 SR-90 0 0 0 780 7/18/05 5:18 200.00
B1 1 SR-90 0 0 0 810 7/18/05 5:19 285.71
B1 1 SR-90 0 0 0 840 7/18/05 5:20 299.63
B1 1 SR-90 0 4 4 870 7/18/05 5:21 290.67
B1 1 SR-90 0 10 10 900 7/18/05 5:23 274.88
B1 1 SR-90 0 75 75 930 7/18/05 5:24 238.76
B1 1 SR-90 0 329 329 960 7/18/05 5:25 199.59
B1 1 SR-90 0 1079 1079 990 7/18/05 5:26 158.61
B1 1 SR-90 0 2035 2035 1020 7/18/05 5:27 126.45
B1 1 SR-90 0 3310 3311 1050 7/18/05 5:28 107.69
B1 1 SR-90 0 4630 4630 1080 7/18/05 5:29 94.24
B1 1 SR-90 0 6404 6405 1110 7/18/05 5:30 88.25
B1 1 SR-90 1 8538 8539 1140 7/18/05 5:31 80.43
B1 1 SR-90 0 10910 10911 1170 7/18/05 5:32 76.29
B1 1 SR-90 0 14210 14210 1200 7/18/05 5:33 56.68
B1 1 SR-90 0 17446 17446 1230 7/18/05 5:34 59.48
B1 1 SR-90 0 22005 22005 1260 7/18/05 5:35 57.25
B1 1 SR-90 0 21680 21680 1290 7/18/05 5:36 44.43
B1 1 SR-90 0 31053 31082 1320 7/18/05 5:38 42.43
B1 1 SR-90 0 34463 34706 1350 7/18/05 5:39 26.13
B1 1 SR-90 0 34524 34711 1380 7/18/05 5:40 21.38
B1 1 SR-90 0 38806 40586 1410 7/18/05 5:41 22.37
B1 1 SR-90 3 39501 42538 1440 7/18/05 5:42 8.92
B1 1 SR-90 50 38695 43359 1470 7/18/05 5:43 2.69
B1 1 SR-90 31396 1603 44537 1470 7/18/05 6:00 -0.06
B1 1 SR-90 248 37384 43819 1500 7/18/05 5:44 -0.89
B1 1 SR-90 866 34940 43902 1530 7/18/05 5:45 1.36
B1 1 SR-90 1929 32170 43923 1560 7/18/05 5:46 1.15
B1 1 SR-90 3312 28651 43900 1590 7/18/05 5:47 1.38
B1 1 SR-90 5063 24989 44720 1620 7/18/05 5:48 0.72
B1 1 SR-90 7251 19880 44266 1650 7/18/05 5:49 0.20
B1 1 SR-90 10358 14644 44656 1680 7/18/05 5:50 1.00
B1 1 SR-90 14074 9581 44414 1710 7/18/05 5:51 5.74
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B1 1 SR-90 19158 5768 44780 1740 7/18/05 5:53 5.65
B1 1 SR-90 25118 3133 44876 1770 7/18/05 5:54
B2 1 SR-90 0 0 0 0 7/18/05 4:50 % slope
B2 1 SR-90 0 0 0 30 7/18/05 4:51 perlOOv
B2 1 SR-90 0 0 0 60 7/18/05 4:53 #DIV/0I
B2 1 SR-90 0 0 0 90 7/18/05 4:54 #DIV/0!
B2 1 SR-90 0 0 0 120 7/18/05 4:55 #DIV/0!
B2 1 SR-90 0 0 0 150 7/18/05 4:56 #DIV/0I
B2 1 SR-90 0 0 0 180 7/18/05 4:57 #DIV/0I
B2 1 SR-90 0 0 0 210 7/18/05 4:58 #DIV/0I
B2 1 SR-90 0 0 0 240 7/18/05 4:59 #DIV/0!
B2 1 SR-90 0 0 0 270 7/18/05 5:00 #DIV/0!
B2 1 SR-90 0 0 0 300 7/18/05 5:01 #DIV/0!
B2 1 SR-90 0 0 0 330 7/18/05 5:02 #DIV/0!
B2 1 SR-90 0 0 0 360 7/18/05 5:03 333.33
B2 1 SR-90 0 0 0 390 7/18/05 5:04 166.67
B2 1 SR-90 0 0 0 420 7/18/05 5:05 166.67
B2 1 SR-90 0 1 1 450 7/18/05 5:06 0.00
B2 1 SR-90 0 0 0 480 7/18/05 5:08 •166.67
B2 1 SR-90 0 1 1 510 7/18/05 5:09 -166.67
B2 1 SR-90 0 0 0 540 7/18/05 5:10 0.00
B2 1 SR-90 0 0 0 570 7/18/05 5:11 166.67
B2 1 SR-90 0 0 0 600 7/18/05 5:12 0.00
B2 1 SR-90 0 1 1 630 7/18/05 5:13 83.33
B2 1 SR-90 0 0 0 660 7/18/05 5:14 -83.33
B2 1 SR-90 0 0 0 690 7/18/05 5:15 166.67
B2 1 SR-90 0 1 1 720 7/18/05 5:16 111.11
B2 1 SR-90 0 0 0 750 7/18/05 5:17 -55.56
B2 1 SR-90 0 1 1 780 7/18/05 5:18 -83.33
B2 1 SR-90 0 1 1 810 7/18/05 5:19 227.27
B2 1 SR-90 0 0 0 840 7/18/05 5:20 293.94
B2 1 SR-90 0 0 0 870 7/18/05 5:21 303.25
B2 1 SR-90 0 9 9 900 7/18/05 5:23 272.08
B2 1 SR-90 0 45 45 930 7/18/05 5:24 238.95
B2 1 SR-90 0 295 295 960 7/18/05 5:25 205.28
B2 1 SR-90 0 772 772 990 7/18/05 5:26 166.83
B2 1 SR-90 0 1586 1586 1020 7/18/05 5:27 134.27
B2 1 SR-90 0 2762 2762 1050 7/18/05 5:28 109.85
B2 1 SR-90 0 4024 4024 1080 7/18/05 5:29 97.79
B2 1 SR-90 0 5419 5419 1110 7/18/05 5:30 90.16
B2 1 SR-90 0 7163 7163 1140 7/18/05 5:31 82.51
B2 1 SR-90 0 9729 9729 1170 7/18/05 5:32 76.96
B2 1 SR-90 0 12326 12326 1200 7/18/05 5:33 55.48
B2 1 SR-90 0 15164 15164 1230 7/18/05 5:34 60.74
B2 1 SR-90 1 19103 19104 1260 7/18/05 5:35 59.25
B2 1 SR-90 2 18849 18851 1290 7/18/05 5:36 46.93
B2 1 SR-90 0 27282 27401 1320 7/18/05 5:38 43.35
B2 1 SR-9Q 0 30256 30802 1350 7/18/05 5:39 25.49
B2 1 SR-90 0 30549 31038 1380 7/18/05 5:40 20.32
B2 1 SR-90 0 33301 35738 1410 7/18/05 5:41 20.88
B2 1 SR-90 3 33356 37347 1440 7/18/05 5:42 8.29
B2 1 SR-90 64 32627 38201 1470 7/18/05 5:43 2.29
B2 1 SR-90 30794 898 38993 1470 7/18/05 6:00 0.22
B2 1 SR-90 320 30588 38314 1500 7/18/05 5:44 0.12
B2 1 SR-90 969 28177 38462 1530 7/18/05 5:45 2.01
B2 1 SR-90 2020 25189 38721 1560 7/18/05 5:46 1.47
B2 1 SR-90 3433 21399 38861 1590 7/18/05 5:47 1.39
B2 1 SR-90 5132 17260 39281 1620 7/18/05 5:48 0.10
B2 1 SR-90 7461 12507 39037 1650 7/18/05 5:49 -0.66
B2 1 SR-90 10721 7914 39449 1680 7/18/05 5:50 0.11
B2 1 SR-90 14210 4515 38838 1710 7/18/05 5:51 5.74
B2 1 SR-90 19378 2451 38994 1740 7/18/05 5:53 5.65
B2 1 SR-90 25447 1294 39329 1770 7/18/05 5:54
B3 1 SR-90 0 0 0 0 7/18/05 4:50 % slope
B3 1 SR-90 0 0 0 30 7/18/05 4:51 perlOOv
B3 1 SR-90 0 0 0 60 7/18/05 4:53 #DIV/0!
B3 1 SR-90 0 0 0 90 7/18/05 4:54 #DIV/0I
B3 1 SR-90 0 0 0 120 7/18/05 4:55 #DIV/0!
B3 1 SR-90 0 0 0 150 7/18/05 4:56 #DIV/0!
B3 1 SR-90 0 0 0 180 7/18/05 4:57 #DIV/0!
B3 1 SR-90 0 0 0 210 7/18/05 4:58 #DIV/0!
B3 1 SR-90 0 0 0 240 7/18/05 4:59 #DIV/0!
B3 1 SR-90 0 0 0 270 7/18/05 5:00 #DIV/0!
B3 1 SR-90 0 0 0 300 7/18/05 5:01 #DIV/0!
B3 1 SR-90 0 0 0 330 7/18/05 5:02 #DIV/0I
B3 1 SR-90 0 0 0 360 7/18/05 5:03 #DIV/0!
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B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 0
B3 1 SR-90 5
B3 1 SR-90 64
B3 1 SR-90 29164
B3 1 SR-90 323
B3 1 SR-90 1099
B3 1 SR-90 2111
B3 1 SR-90 3321
B3 1 SR-90 5082
B3 1 SR-90 7221
B3 1 SR-90 10116
B3 1 SR-90 13776
B3 1 SR-90 18580
B3 1 SR-90 24449
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
84 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0
B4 1 SR-90 0

390 7/18/05 5:04 #DIV/01
420 7/18/05 5:05 #DIV/0l
450 7/18/05 5:06 #DIV/01
480 7/18/05 5:08 #DIV/0!
510 7/18/05 5:09 #DIV/0!
540 7/18/05 5:10 #DIV/0!
570 7/18/055:11 #DIV/0!
600 7/18/05 5:12 #DIV/0!
630 7/18/05 5:13 #DIV/0!
660 7/18/05 5:14 #DIV/0!
690 7/18/05 5:15 #DIV/0!
720 7/18/05 5:16 #DIV/0!
750 7/18/05 5:17 #DIV/0l
780 7/18/05 5:18 333.33
810 7/18/05 5:19 291.67
840 7/18/05 5:20 302.47
870 7/18/05 5:21 288.14
900 7/18/05 5:23 260.61
930 7/18/05 5:24 229.00
960 7/18/05 5:25 190.59
990 7/18/05 5:26 155.14
1020 7/18/05 5:27 125.47
1050 7/18/05 5:28 107.27
1080 7/18/05 5:29 94.72
1110 7/18/05 5:30 87.75
1140 7/18/05 5:31 81.82
1170 7/18/05 5:32 74.25
1200 7/18/05 5:33 55.05
1230 7/18/05 5:34 56.46
1260 7/18/05 5:35 54.97
1290 7/18/05 5:36 43.63
1320 7/18/05 5:38 40.02
1350 7/18/05 5:39 22.85
1380 7/18/05 5:40 16.51
1410 7/18/05 5:41 17.50
1440 7/18/05 5:42 5.74
1470 7/18/05 5:43 1.63
1470 7/18/05 6:00 0.34
1500 7/18/05 5:44 -0.85
1530 7/18/05 5:45 0.81
1560 7/18/05 5:46 0.89
1590 7/18/05 5:47 0.07
1620 7/18/05 5:48 -0.04
1650 7/18/05 5:49 -0.55
1680 7/18/05 5:50 1.21
1710 7/18/05 5:51 5.74
1740 7/18/05 5:53 5.65
1770

0
7/18/05 5:54 
7/18/05 4:50 % slope

30 7/18/05 4:51 perlOOv
60 7/18/05 4:53 #DIV/0!
90 7/18/05 4:54 #DIV/0!
120 7/18/05 4:55 #DIV/0!
150 7/18/05 4:56 #DIV/0!
180 7/18/05 4:57 333.33
210 7/18/05 4:58 166.67
240 7/18/05 4:59 0.00
270 7/18/05 5:00 -166.67
300 7/18/05 5:01 -333.33
330 7/18/05 5:02 #DIV/0!
360 7/18/05 5:03 #DIV/0l
390 7/18/05 5:04 #DIV/0l
420 7/18/05 5:05 #DIV/0!
450 7/18/05 5:06 #DIV/0!
480 7/18/05 5:08 #DIV/0!
510 7/18/05 5:09 #DIV/0!
540 7/18/05 5:10 333.33
570 7/18/05 5:11 166.67
600 7/18/05 5:12 0.00
630 7/18/05 5:13 166.67
660 7/18/05 5:14 0.00
690 7/18/05 5:15 0.00
720 7/18/05 5:16 -166.67
750 7/18/05 5:17 -333.33
780 7/18/05 5:18 333.33
810 7/18/05 5:19 325.76

o o
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
4 4
12 12
92 92
364 364
903 903
1752 1752
2748 2748
3976 3976
5326 5326
7232 7232
9219 9219
11957 11957
14901 14901
18062 18062
18097 18097
25246 25323
28208 28580
27968 28314
30578 32553
30261 33501
29137 33747

670 34629
27583 34198
25236 34123
22644 34350
19097 34115
15510 34618
10939 34445
6631 34223
3609 34294
1680 34409
954 34976
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
1 1
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
1 1
0 0
0 0
2 2
0 0
0 0
0 0
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B4 1 SR-90 0 0 0 840 7/18/05 5:20 304.29
B4 1 SR-90 0 1 1 870 7/18/05 5:21 291.19
B4 1 SR-90 0 21 21 900 7/18/05 5:23 263.12
B4 1 SR-90 0 110 110 930 7/18/05 5:24 232.87
B4 1 SR-90 0 481 481 960 7/18/05 5:25 192.39
B4 1 SR-90 0 1210 1210 990 7/18/05 5:26 155.35
B4 1 SR-90 0 2468 2468 1020 7/18/05 5:27 124.79
B4 1 SR-90 0 3738 3738 1050 7/18/05 5:28 106.00
B4 1 SR-90 0 5426 5426 1080 7/18/05 5:29 94.29
B4 1 SR-90 0 7255 7255 1110 7/18/05 5:30 86.40
B4 1 SR-90 0 9847 9847 1140 7/18/05 5:31 80.78
B4 1 SR-90 1 12489 12490 1170 7/18/05 5:32 74.32
B4 1 SR-90 0 16044 16044 1200 7/18/05 5:33 55.57
B4 1 SR-90 0 20084 20084 1230 7/18/05 5:34 57.05
B4 1 SR-90 0 24563 24563 1260 7/18/05 5:35 54.47
B4 1 SR-90 0 24518 24519 1290 7/18/05 5:36 43.62
B4 1 SR-90 0 34213 34276 1320 7/18/05 5:38 40.67
B4 1 SR-90 0 38029 38409 1350 7/18/05 5:39 23.64
B4 1 SR-90 1 38231 38603 1380 7/18/05 5:40 17.61
B4 1 SR-90 0 41914 44333 1410 7/18/05 5:41 17.96
B4 1 SR-90 5 41699 45581 1440 7/18/05 5:42 6.10
B4 1 SR-90 85 40307 46181 1470 7/18/05 5:43 2.99
B4 1 SR-90 35932 1300 47392 1470 7/18/05 6:00 1.07
B4 1 SR-90 416 38557 46619 1500 7/18/05 5:44 -0.36
B4 1 SR-90 1310 36112 47148 1530 7/18/05 5:45 0.87
B4 1 SR-90 2635 32660 47174 1560 7/18/05 5:46 0.13
B4 1 SR-90 4228 28343 46858 1590 7/18/05 5:47 -0.21
B4 1 SR-90 6328 23614 47377 1620 7/18/05 5:48 0.17
B4 1 SR-90 8936 18156 47138 1650 7/18/05 5:49 -0.12
B4 1 SR-90 12564 12405 46883 1680 7/18/05 5:50 0.81
B4 1 SR-90 16933 7849 47225 1710 7/18/05 5:51 5.74
B4 1 SR-90 22492 4319 47250 1740 7/18/05 5:53 5.65
B4 1 SR-90 29254 2238 47530 1770 7/18/05 5:54
Cl 1 SR-90 0 0 0 0 7/18/05 4:50 % slope
Cl 1 SR-90 0 0 0 30 7/18/05 4:52 perlOOv
C1 1 SR-90 0 0 0 60 7/18/05 4:52 #DIV/0I
C1 1 SR-90 0 0 0 90 7/18/05 4:54 #DIV/0!
Cl 1 SR-90 0 0 0 120 7/18/05 4:55 #DIV/0!
C1 1 SR-90 0 0 0 150 7/18/05 4:56 #DIV/0!
C1 1 SR-90 0 0 0 180 7/18/05 4:57 #DIV/0I
Cl 1 SR-90 0 0 0 210 7/18/05 4:58 #DIV/0I
Cl 1 SR-90 0 0 0 240 7/18/05 4:59 #DIV/0!
Cl 1 SR-90 0 0 0 270 7/18/05 5:00 #DIV/0!
Cl 1 SR-90 0 0 0 300 7/18/05 5:01 #DIV/0!
C1 1 SR-90 0 0 0 330 7/18/05 5:02 #DIV/0I
Cl 1 SR-90 0 0 0 360 7/18/05 5:03 #DIV/0!
C1 1 SR-90 0 1 0 390 7/18/05 5:04 #DIV/0!
C1 1 SR-90 0 0 0 420 7/18/05 5:05 #DIV/0I
C1 1 SR-90 0 0 0 450 7/18/05 5:06 #DIV/0!
C1 1 SR-90 0 0 0 480 7/18/05 5:08 #DIV/0!
C1 1 SR-90 0 0 0 510 7/18/05 5:09 SDIV/OI
C1 1 SR-90 0 0 0 540 7/18/05 5:10 #DIV/0!
Ct 1 SR-90 0 0 0 570 7/18/05 5:11 #DIV/0I
Cl 1 SR-90 0 0 0 600 7/18/05 5:12 #DIV/0!
C1 1 SR-90 0 0 0 630 7/18/05 5:13 #DIV/0!
Cl 1 SR-90 0 0 0 660 7/18/05 5:14 #DIV/0!
C1 1 SR-90 0 0 0 690 7/18/05 5:15 #DIV/0!
Cl 1 SR-90 0 0 0 720 7/18/05 5:16 333.33
C1 1 SR-90 0 0 0 750 7/18/05 5:17 166.67
C1 1 SR-90 0 0 0 780 7/18/05 5:18 166.67
C1 1 SR-90 0 1 1 810 7/18/05 5:19 296.30
Cl 1 SR-90 0 0 0 840 7/18/05 5:20 306.57
C1 1 SR-90 0 1 1 870 7/18/05 5:21 288.77
C1 1 SR-90 0 16 16 900 7/18/05 5:23 260.13
C1 1 SR-90 0 119 119 930 7/18/05 5:24 223.53
C1 1 SR-90 0 440 440 960 7/18/05 5:25 189.20
Cl 1 SR-90 0 1086 1086 990 7/18/05 5:26 153.24
Cl 1 SR-90 0 1962 1962 1020 7/18/05 5:27 23.17
Cl 1 SR-90 0 3250 3250 1050 7/18/05 5:28 57.72
C1 1 SR-90 0 4545 4545 1080 7/18/05 5:29 107.47
C1 1 SR-90 0 6141 589 1110 7/18/05 5:30 21.31
Cl 1 SR-90 0 6149 6149 1140 7/18/05 5:31 107.39
Cl 1 SR-90 1 10527 10526 1170 7/18/05 5:32 -30.43
C1 1 SR-90 1 13301 1036 1200 7/18/05 5:33 93.95
C1 1 SR-90 0 13339 13339 1230 7/18/05 5:34 159.85
C1 1 SR-90 0 20180 1749 1260 7/18/05 5:36 13.80
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Cl 1 SR-90 0 24622 24623 1290 7/18/05 5:36 79.14
C1 1 SR-90 0 28664 28694 1320 7/18/05 5:38 38.97
Cl 1 SR-90 0 31840 2816 1350 7/18/05 5:39 61.14
Cl 1 SR-90 2 33849 34611 1380 7/18/05 5:40 82.10
Cl 1 SR-90 6 34809 36544 1410 7/18/05 5:41 11.61
C1 1 SR-90 99 34498 37547 1440 7/18/05 5:42 6.35
Cl 1 SR-90 418 33707 38229 1470 7/18/05 5:43 2.63
Cl 1 SR-90 35597 748 39190 1470 7/18/05 6:00 0.71
C1 1 SR-90 1194 31911 38444 1500 7/18/05 5:44 -0.30
Cl 1 SR-90 2365 29938 38776 1530 7/18/05 5:45 0.72
Cl 1 SR-90 3866 27093 38964 1560 7/18/05 5:46 0.23
C1 1 SR-90 5767 23187 38758 1590 7/18/05 5:47 0.17
C1 1 SR-90 7953 19132 38872 1620 7/18/05 5:48 0.73
Cl 1 SR-90 11354 14224 38959 1650 7/18/05 5:49 1.06
C1 1 SR-90 14964 9421 38964 1680 7/18/05 5:50 0.86
Cl 1 SR-90 20003 5448 39138 1710 7/18/05 5:51 5.74
Cl 1 SR-90 25521 2697 39401 1740 7/18/05 5:53 5.65
Cl 1 SR-90 31217 1407 39244 1770 7/18/05 5:54
C2 1 SR-90 0 0 0 0 7/18/05 4:50 % slope
C2 1 SR-90 0 0 0 30 7/18/05 4:52 perlOOv
C2 1 SR-90 0 0 0 60 7/18/05 4:52 #DIV/0I
C2 1 SR-90 0 0 0 90 7/18/05 4:54 #DIV/0!
C2 1 SR-90 0 0 0 120 7/18/05 4:55 #DIV/0!
C2 1 SR-90 0 0 0 150 7/18/05 4:56 #DIV/0I
C2 1 SR-90 0 0 0 180 7/18/05 4:57 #DIV/0I
C2 1 SR-90 0 0 0 210 7/18/05 4:58 #DIV/0!
C2 1 SR-90 0 0 0 240 7/18/05 4:59 #DIV/0!
C2 1 SR-90 0 0 0 270 7/18/05 5:00 #DIV/0!
C2 1 SR-90 0 0 0 300 7/18/05 5:01 #DIV/0!
C2 1 SR-90 0 0 0 330 7/18/05 5:02 #DIV/0I
C2 1 SR-90 0 0 0 360 7/18/05 5:03 #DIV/0!
C2 1 SR-90 0 0 0 390 7/18/05 5:04 333.33
C2 1 SR-90 0 0 0 420 7/18/05 5:05 166.67
C2 1 SR-90 0 0 0 450 7/18/05 5:06 0.00
C2 1 SR-90 0 2 2 480 7/18/05 5:08 -166.67
C2 1 SR-90 0 0 0 510 7/18/05 5:09 -111.11
C2 1 SR-90 0 0 0 540 7/18/05 5:10 166.67
C2 1 SR-90 0 0 0 570 7/18/05 5:11 0.00
C2 1 SR-90 0 1 1 600 7/18/05 5:12 166.67
C2 1 SR-90 0 0 0 630 7/18/05 5:13 0.00
C2 1 SR-90 0 0 0 660 7/18/05 5:14 0.00
C2 1 SR-90 0 2 2 690 7/18/05 5:15 -166.67
C2 1 SR-90 0 0 0 720 7/18/05 5:16 -333.33
C2 1 SR-90 0 0 0 750 7/18/05 5:17 #DIV/0!
C2 1 SR-90 0 0 0 780 7/18/05 5:18 #DIV/0!
C2 1 SR-90 0 0 0 810 7/18/05 5:19 333.33
C2 1 SR-90 0 0 0 840 7/18/05 5:20 306.45
C2 1 SR-90 0 0 0 870 7/18/05 5:21 293.60
C2 1 SR-90 0 5 5 900 7/18/05 5:23 277.68
C2 1 SR-90 0 26 26 930 7/18/05 5:24 249.04
C2 1 SR-90 0 120 120 960 7/18/05 5:25 215.26
C2 1 SR-90 0 409 409 990 7/18/05 5:26 181.60
C2 1 SR-90 0 917 917 1020 7/18/05 5:27 45.35
C2 1 SR-90 0 1632 1632 1050 7/18/05 5:28 77.39
C2 1 SR-90 0 2603 2604 1080 7/18/05 5:29 124.81
C2 1 SR-90 1 3680 373 1110 7/18/05 5:30 28.06
C2 1 SR-90 0 3685 3685 1140 7/18/05 5:31 106.38
C2 1 SR-90 0 6709 6709 1170 7/18/05 5:32 -29.56
C2 1 SR-90 0 8337 613 1200 7/18/05 5:33 97.63
C2 1 SR-90 0 8138 8138 1230 7/18/05 5:34 165.89
C2 1 SR-90 1 13273 1169 1260 7/18/05 5:36 20.59
C2 1 SR-90 0 15982 15982 1290 7/18/05 5:36 87.57
C2 1 SR-90 0 19066 19074 1320 7/18/05 5:38 50.85
C2 1 SR-90 0 21822 2053 1350 7/18/05 5:39 70.94
C2 1 SR-90 0 24447 24672 1380 7/18/05 5:40 86.40
C2 1 SR-90 2 25981 26678 1410 7/18/05 5:41 20.05
C2 1 SR-90 9 26771 28184 1440 7/18/05 5:42 12.08
C2 1 SR-90 75 26770 28949 1470 7/18/05 5:43 4.37
C2 1 SR-90 23764 1608 30752 1470 7/18/05 6:00 0.62
C2 1 SR-90 407 25935 29443 1500 7/18/05 5:44 -0.80
C2 1 SR-90 1019 24771 29793 1530 7/18/05 5:45 1.72
C2 1 SR-90 1713 23372 30041 1560 7/18/05 5:46 0.82
C2 1 SR-90 2872 21173 30094 1590 7/18/05 5:47 0.06
C2 1 SR-90 4323 18353 30062 1620 7/18/05 5:48 -0.07
C2 1 SR-90 6135 15302 30152 1650 7/18/05 5:49 0.17
C2 1 SR-90 8498 11607 30040 1680 7/18/05 5:50 0.79
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

SR-90 11514 8217 30072 1710 7/18/05 5:51 5.74
SR-90 15123 5264 30180 1740 7/18/05 5:53 5.65
SR-90 19642 2946 30438 1770 7/18/05 5:54
SR-90 0 0 0 0 7/18/054:50 % slope
SR-90 0 0 0 30 7/18/05 4:52 perlOOv
SR-90 0 0 0 60 7/18/05 4:52 #DIV/0I
SR-90 0 0 0 90 7/18/05 4:54 #DIV/0!
SR-90 0 0 0 120 7/18/05 4:55 #DIV/0!
SR-90 0 0 0 150 7/18/05 4:56 #DIV/0!
SR-90 0 0 0 180 7/18/05 4:57 #DIV/01
SR-90 0 0 0 210 7/18/05 4:58 #DIV/0!
SR-90 0 0 0 240 7/18/05 4:59 #DIV/0I
SR-90 0 0 0 270 7/18/05 5:00 #DIV/0!
SR-90 0 0 0 300 7/18/05 5:01 #DIV/0l
SR-90 0 0 0 330 7/18/05 5:02 #DIV/0!
SR-90 0 0 0 360 7/18/05 5:03 #DIV/0!
SR-90 0 0 0 390 7/18/05 5:04 #DIV/0I
SR-90 0 0 0 420 7/18/05 5:05 #DIV/0I
SR-90 0 0 0 450 7/18/05 5:06 #DIV/0!
SR-90 0 0 0 480 7/18/05 5:08 #DIV/0l
SR-90 0 0 0 510 7/18/05 5:09 WIV/OI
SR-90 0 0 0 540 7/18/05 5:10 #DIV/0!
SR-90 0 0 0 570 7/18/05 5:11 #DIV/0!
SR-90 0 0 0 600 7/18/05 5:12 #DIV/0!
SR-90 0 0 0 630 7/18/05 5:13 333.33
SR-90 0 0 0 660 7/18/05 5:14 166.67
SR-90 0 0 0 690 7/18/05 5:15 0.00
SR-90 0 1 1 720 7/18/05 5:16 -166.67
SR-90 0 0 0 750 7/18/05 5:17 -333.33
SR-90 0 0 0 780 7/18/05 5:18 333.33
SR-90 0 0 0 810 7/18/05 5:19 300.00
SR-90 0 0 0 840 7/18/05 5:20 270.83
SR-90 0 1 1 870 7/18/05 5:21 301.17
SR-90 0 4 4 900 7/18/05 5:23 285.91
SR-90 0 11 11 930 7/18/05 5:24 261.14
SR-90 0 98 98 960 7/18/05 5:25 227.44
SR-90 0 364 364 990 7/18/05 5:26 192.69
SR-90 0 929 929 1020 7/18/05 5:27 54.20
SR-90 0 1738 1738 1050 7/18/05 5:28 79.86
SR-90 0 2891 2891 1080 7/18/05 5:29 124.48
SR-90 0 3992 413 1110 7/18/05 5:30 28.35
SR-90 0 3974 3974 1140 7/18/05 5:31 113.55
SR-90 0 7283 7283 1170 7/18/05 5:32 -21.20
SR-90 0 9450 759 1200 7/18/05 5:33 103.12
SR-90 0 9486 9486 1230 7/18/05 5:34 164.73
SR-90 0 15065 1415 1260 7/18/05 5:36 20.28
SR-90 0 18555 18555 1290 7/18/05 5:36 89.38
SR-90 1 22050 22056 1320 7/18/05 5:38 55.40
SR-90 0 26095 2448 1350 7/18/05 5:39 74.07
SR-90 0 29012 29232 1380 7/18/05 5:40 86.74
SR-90 1 31652 32361 1410 7/18/05 5:41 20.64
SR-90 16 32022 33727 1440 7/18/05 5:42 12.13
SR-90 111 31880 34663 1470 7/18/05 5:43 4.31
SR-90 30410 1336 37005 1470 7/18/05 6:00 1.31
SR-90 575 31452 35722 1500 7/18/05 5:44 -0.67
SR-90 1322 29662 35508 1530 7/18/05 5:45 2.00
SR-90 2461 28171 36500 1560 7/18/05 5:46 1.85
SR-90 3943 25189 36254 1590 7/18/05 5:47 0.16
SR-90 5821 22079 36429 1620 7/18/05 5:48 0.26
SR-90 8333 17952 36549 1650 7/18/05 5:49 0.15
SR-90 11084 13497 36440 1680 7/18/05 5:50 0.03
SR-90 14964 8982 36391 1710 7/18/05 5:51 5.74
SR-90 19558 5289 36592 1740 7/18/05 5:53 5.65
SR-90 24903 2640 36489 1770 7/18/05 5:54
SR-90 0 0 0 0 7/18/054:50 % slope
SR-90 0 0 0 30 7/18/05 4:52 perlOOv
SR-90 0 0 0 60 7/18/05 4:52 #DIV/0!
SR-90 0 0 0 90 7/18/05 4:54 #DIV/0!
SR-90 0 0 0 120 7/18/05 4:55 #DIV/OI
SR-90 0 0 0 150 7/18/05 4:56 #DIV/0!
SR-90 0 0 0 180 7/18/05 4:57 #DIV/0!
SR-90 0 0 0 210 7/18/05 4:58 #DIV/0!
SR-90 0 0 0 240 7/18/05 4:59 #DIV/0I
SR-90 0 0 0 270 7/18/05 5:00 #DIV/0!
SR-90 0 0 0 300 7/18/05 5:01 #DIV/0!
SR-90 0 0 0 330 7/18/05 5:02 #DIV/0!
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

SR-90 0 0 0 360 7/18/05 5:03 #DIV/0l
SR-90 0 0 0 390 7/18/05 5:04 #DIV/0l
SR-90 0 0 0 420 7/18/05 5:05 #DIV/0!
SR-90 0 0 0 450 7/18/05 5:06 #DIV/0!
SR-90 0 0 0 480 7/18/05 5:08 #DIV/0l
SR-90 0 0 0 510 7/18/05 5:09 #DIV/0l
SR-90 0 0 0 540 7/18/055:10 #DIV/0!
SR-90 0 0 0 570 7/18/05 5:11 #DIV/0l
SR-90 0 0 0 600 7/18/05 5:12 #DIV/0!
SR-90 0 0 0 630 7/18/05 5:13 #DIV/0!
SR-90 0 0 0 660 7/18/05 5:14 #DIV/0!
SR-90 0 0 0 690 7/18/05 5:15 #DIV/0!
SR-90 0 0 0 720 7/18/05 5:16 #DIV/0l
SR-90 0 0 0 750 7/18/05 5:17 #DIV/0!
SR-90 0 0 0 780 7/18/05 5:18 333.33
SR-90 0 0 0 810 7/18/05 5:19 166.67
SR-90 0 0 0 840 7/18/05 5:20 222.22
SR-90 0 1 1 870 7/18/05 5:21 55.56
SR-90 0 0 0 900 7/18/05 5:23 0.00
SR-90 0 2 2 930 7/18/05 5:24 236.11
SR-90 0 0 0 960 7/18/05 5:25 289.95
SR-90 0 1 1 990 7/18/05 5:26 286.53
SR-90 0 9 9 1020 7/16/05 5:27 162.56
SR-90 0 61 61 1050 7/18/05 5:28 214.22
SR-90 0 221 221 1080 7/18/05 5:29 246.54
SR-90 0 645 73 1110 7/18/05 5:30 108.21
SR-90 0 663 663 1140 7/18/05 5:31 148.91
SR-90 0 2277 2277 1170 7/18/05 5:32 15.94
SR-90 0 3220 250 1200 7/18/05 5:33 133.08
SR-90 0 3140 3140 1230 7/18/05 5:34 196.61
SR-90 0 5652 561 1260 7/18/05 5:36 55.63
SR-90 0 7670 7670 1290 7/18/05 5:36 124.35
SR-90 0 11799 11799 1320 7/18/05 5:38 94.42
SR-90 1 15438 1666 1350 7/18/05 5:39 96.99
SR-90 0 18593 18593 1380 7/18/05 5:40 101.70
SR-90 0 21657 21663 1410 7/18/05 5:41 63.85
SR-90 0 24568 24584 1440 7/18/05 5:42 41.71
SR-90 0 27200 27286 1470 7/18/05 5:43 18.22
SR-90 9161 20345 40999 1470 7/18/05 6:00 1.58
SR-90 0 29700 29917 1500 7/18/05 5:44 -3.48
SR-90 0 32216 32772 1530 7/18/05 5:45 22.06
SR-90 1 33784 34876 1560 7/18/05 5:46 17.29
SR-90 22 34777 36690 1590 7/18/05 5:47 12.65
SR-90 427 35302 39455 1620 7/18/05 5:48 6.91
SR-90 1154 34154 40017 1650 7/18/05 5:49 2.25
SR-90 2347 32064 40482 1660 7/18/05 5:50 1.61
SR-90 3431 29666 40258 1710 7/18/05 5:51 5.74
SR-90 4835 27362 40693 1740 7/18/05 5:53 5.65
SR-90 6592 24313 40890 1770 7/18/05 5:54
SR-90 0 0 0 0 7/18/05 4:50 % slope
SR-90 0 0 0 30 7/18/054:52 per100v
SR-90 0 0 0 60 7/18/05 4:52 #DIV/0l
SR-90 0 0 0 90 7/18/05 4:54 #DIV/0!
SR-90 0 0 0 120 7/18/05 4:55 #DIV/0!
SR-90 0 0 0 150 7/18/05 4:56 #DIV/0!
SR-90 0 0 0 180 7/18/05 4:57 #DIV/0!
SR-90 0 0 0 210 7/18/05 4:58 #DIV/0!
SR-90 0 0 0 240 7/18/05 4:59 #DIV/0!
SR-90 0 0 0 270 7/18/05 5:00 #DIV/0!
SR-90 0 0 0 300 7/18/05 5:01 #DIV/0!
SR-90 0 0 0 330 7/18/05 5:02 #DIV/0!
SR-90 0 0 0 360 7/18/05 5:03 #DIV/0!
SR-90 0 0 0 390 7/18/05 5:04 #DIV/0!
SR-90 0 0 0 420 7/18/05 5:05 #DIV/0!
SR-90 0 0 0 450 7/18/05 5:06 #DIV/0!
SR-90 0 0 0 480 7/18/05 5:08 #DIV/0l
SR-90 0 0 0 510 7/18/05 5:09 #DIV/0!
SR-90 0 0 0 540 7/18/05 5:10 #DIV/0!
SR-90 0 0 0 570 7/18/05 5:11 SDIV/OI
SR-90 0 0 0 600 7/18/05 5:12 #DIV/0!
SR-90 0 0 0 630 7/18/05 5:13 333.33
SR-90 0 0 0 660 7/18/05 5:14 166.67
SR-90 0 0 0 690 7/18/05 5:15 166.67
SR-90 0 1 1 720 7/18/05 5:16 0.00
SR-90 0 0 0 750 7/18/05 5:17 0.00
SR-90 0 1 1 780 7/18/05 5:18 111.11
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D1 1 SR-90 0 0 0 810 7/18/05 5:19 166.67
D1 1 SR-90 0 1 1 840 7/18/05 5:20 300.00
01 1 SR-90 0 1 1 870 7/18/05 5:21 293.69
01 1 SR-90 0 4 4 900 7/18/05 5:23 277.71
01 1 SR-90 0 39 39 930 7/18/05 5:24 250.86
01 1 SR-90 0 182 182 960 7/18/05 5:25 218.01
01 1 SR-90 0 601 601 990 7/18/05 5:26 182.29
01 1 SR-90 0 1391 1393 1020 7/18/05 5:27 45.50
01 1 SR-90 0 2550 2550 1050 7/18/05 5:28 77.34
01 1 SR-90 0 3955 3955 1080 7/18/05 5:29 123.53
01 1 SR-90 0 5667 556 1110 7/18/05 5:30 29.02
01 1 SR-90 0 5666 5666 1140 7/18/05 5:31 114.29
01 1 SR-90 0 10186 10186 1170 7/18/05 5:32 -19.20
01 1 SR-90 0 13598 1000 1200 7/18/05 5:33 103.55
01 1 SR-90 0 13480 13480 1230 7/18/05 5:34 164.31
01 1 SR-90 0 21005 2148 1260 7/18/05 5:36 19.82
01 1 SR-90 0 26022 26026 1290 7/18/05 5:36 86.48
01 1 SR-90 0 31030 31065 1320 7/18/05 5:38 49.57
01 1 SR-90 2 35619 3557 1350 7/18/05 5:39 68.74
01 1 SR-90 0 39252 40071 1380 7/18/05 5:40 84.29
01 1 SR-90 0 41073 42875 1410 7/18/05 5:41 15.77
01 1 SR-90 4 41569 44910 1440 7/18/05 5:42 10.50
01 1 SR-90 80 40872 46001 1470 7/18/05 5:43 4.27
01 1 SR-90 37471 1061 47168 1470 7/18/05 6:00 -0.20
01 1 SR-90 402 39458 47028 1500 7/18/05 5:44 -0.62
01 1 SR-90 1221 36496 46873 1530 7/18/05 5:45 0.44
01 1 SR-90 2513 32706 46400 1560 7/18/05 5:46 1.17
01 1 SR-90 4247 28994 47048 1590 7/18/05 5:47 1.76
01 1 SR-90 6457 24130 47248 1620 7/18/05 5:48 0.54
01 1 SR-90 9266 18023 47274 1650 7/18/05 5:49 0.14
01 1 SR-90 13228 12105 47532 1680 7/18/05 5:50 -0.31
01 1 SR-90 17859 7192 47287 1710 7/18/05 5:51 5.74
01 1 SR-90 23848 3841 47344 1740 7/18/05 5:53 5.65
01 1 SR-90 31017 1883 47150 1770 7/18/05 5:54
02 1 SR-90 0 1 1 0 7/18/05 4:50 % slope
02 1 SR-90 0 0 0 30 7/18/05 4:52 perlOOv
02 1 SR-90 0 0 0 60 7/18/05 4:52 #DIV/0!
02 1 SR-90 0 0 0 90 7/18/05 4:54 #DIV/0!
02 1 SR-90 0 0 0 120 7/18/05 4:55 #DIV/0!
02 1 SR-90 0 0 0 150 7/18/05 4:56 #DIV/0!
02 1 SR-90 0 0 0 180 7/18/05 4:57 #DIV/0!
02 1 SR-90 0 0 0 210 7/18/05 4:58 #DIV/0!
02 1 SR-90 0 0 0 240 7/18/05 4:59 #DIV/0!
02 1 SR-90 0 0 0 270 7/18/05 5:00 #DIV/0!
02 1 SR-90 0 0 0 300 7/18/05 5:01 #DIV/0!
02 1 SR-90 0 0 0 330 7/18/05 5:02 6DIV/0I
02 1 SR-90 0 0 0 360 7/18/05 5:03 #DIV/0!
02 1 SR-90 0 0 0 390 7/18/05 5:04 #DIV/0!
02 1 SR-90 0 0 0 420 7/18/05 5:05 #DIV/0!
02 1 SR-90 0 0 0 450 7/18/05 5:06 333.33
02 1 SR-90 0 0 0 480 7/18/05 5:08 166.67
02 1 SR-90 0 0 0 510 7/18/05 5:09 0.00
02 1 SR-90 0 1 1 540 7/18/05 5:10 -166.67
02 1 SR-90 0 0 0 570 7/18/05 5:11 -333.33
02 1 SR-90 0 0 0 600 7/18/05 5:12 #DIV/0!
02 1 SR-90 0 0 0 630 7/18/05 5:13 333.33
02 1 SR-90 0 0 0 660 7/18/05 5:14 166.67
02 1 SR-90 0 0 0 690 7/18/05 5:15 0.00
02 1 SR-90 0 1 1 720 7/18/05 5:16 -166.67
02 1 SR-90 0 0 0 750 7/18/05 5:17 -333.33
02 1 SR-90 0 0 0 780 7/18/05 5:18 #DIV/0I
02 1 SR-90 0 0 0 810 7/18/05 5:19 333.33
02 1 SR-90 0 0 0 840 7/18/05 5:20 318.71
02 1 SR-90 0 0 0 870 7/18/05 5:21 291.83
02 1 SR-90 0 5 5 900 7/18/05 5:23 271.85
02 1 SR-90 0 52 52 930 7/18/05 5:24 244.90
02 1 SR-90 0 192 192 960 7/18/05 5:25 204.64
02 1 SR-90 0 594 594 990 7/18/05 5:26 168.76
02 1 SR-90 0 1332 1332 1020 7/18/05 5:27 34.85
02 1 SR-90 0 2109 2109 1050 7/18/05 5:28 62.70
02 1 SR-90 0 3189 3189 1080 7/18/05 5:29 114.57
02 1 SR-90 0 4295 470 1110 7/18/05 5:30 23.95
02 1 SR-90 0 4295 4295 1140 7/18/05 5:31 108.35
02 1 SR-90 0 7641 7641 1170 7/18/05 5:32 -25.15
02 1 SR-90 1 9787 780 1200 7/18/05 5:33 95.62
02 1 SR-90 1 9650 9651 1230 7/18/05 5:34 161.08
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D2 1 SR-90 0 14800 1490 1260 7/18/05 5:36 17.38
D2 1 SR-90 0 18084 16086 1290 7/18/05 5:36 83.65
D2 1 SR-90 0 21404 21410 1320 7/18/05 5:38 45.88
02 1 SR-90 0 24158 2459 1350 7/18/05 5:39 67.31
02 1 SR-90 0 26658 26976 1380 7/18/05 5:40 84.40
02 1 SR-90 0 27801 28746 1410 7/18/05 5:41 17.23
02 1 SR-90 15 28773 30498 1440 7/18/05 5:42 10.83
02 1 SR-90 95 28306 30999 1470 7/18/05 5:43 3.03
02 1 SR-90 23021 2117 32403 1470 7/18/05 6:00 1.04
02 1 SR-90 358 27703 31579 1500 7/18/05 5:44 0.34
02 1 SR-90 945 26164 31620 1530 7/18/05 5:45 2.41
02 1 SR-90 1803 24738 32098 1560 7/18/05 5:46 2.02
02 1 SR-90 2815 22539 32307 1590 7/18/05 5:47 0.71
02 1 SR-90 4246 19858 32393 1620 7/18/05 5:48 0.29
02 1 SR-90 6013 16722 32448 1650 7/18/05 5:49 0.20
02 1 SR-90 8212 12909 32374 1680 7/18/05 5:50 -0.85
02 1 SR-90 11185 9277 32456 1710 7/18/05 5:51 5.74
02 1 SR-90 14467 6294 32488 1740 7/18/05 5:53 5.65
02 1 SR-90 18478 3684 31980 1770 7/18/05 5:54
03 1 SR-90 0 0 0 0 7/18/05 4:50 % slope
03 1 SR-90 0 0 0 30 7/18/05 4:52 perlOOv
03 1 SR-90 0 0 0 60 7/18/05 4:52 #DIV/0!
03 1 SR-90 0 0 0 90 7/18/05 4:54 #DIV/0!
03 1 SR-90 0 0 0 120 7/18/05 4:55 #DIV/0!
03 1 SR-90 0 0 0 150 7/18/05 4:56 #DIV/0!
03 1 SR-90 0 0 0 180 7/18/05 4:57 #DIV/0!
03 1 SR-90 0 0 0 210 7/18/05 4:58 #DIV/0!
03 1 SR-90 0 0 0 240 7/18/05 4:59 #DIV/0I
03 1 SR-90 0 0 0 270 7/18/055:00 #DIV/0l
03 1 SR-90 0 0 0 300 7/18/05 5:01 #DIV/0l
03 1 SR-90 0 0 0 330 7/18/05 5:02 #DIV/0l
03 1 SR-90 0 0 0 360 7/18/05 5:03 #DIV/0!
03 1 SR-90 0 0 0 390 7/18/05 5:04 333.33
03 1 SR-90 0 0 0 420 7/18/05 5:05 166.67
03 1 SR-90 0 0 0 450 7/18/05 5:06 0.00
03 1 SR-90 0 1 1 480 7/18/05 5:08 83.33
03 1 SR-90 0 0 0 510 7/18/05 5:09 55.56
03 1 SR-90 0 0 0 540 7/18/05 5:10 83.33
03 1 SR-90 0 1 1 570 7/18/05 5:11 -83.33
03 1 SR-90 0 1 1 600 7/18/05 5:12 -250.00
03 1 SR-90 0 0 0 630 7/18/05 5:13 -333.33
03 1 SR-90 0 0 0 660 7/18/05 5:14 #DIV/0!
03 1 SR-90 0 0 0 690 7/18/05 5:15 #DIV/0!
03 1 SR-90 0 0 0 720 7/18/05 5:16 #DIV/0!
03 1 SR-90 0 0 0 750 7/18/05 5:17 333.33
03 1 SR-90 0 0 0 780 7/18/05 5:18 250.00
03 1 SR-90 0 0 0 810 7/18/055:19 270.83
03 1 SR-90 0 1 1 840 7/18/05 5:20 298.74
03 1 SR-90 0 1 1 870 7/18/05 5:21 296.55
03 1 SR-90 0 6 6 900 7/18/05 5:23 274.87
03 1 SR-90 0 45 45 930 7/18/05 5:24 244.21
03 1 SR-90 0 237 237 960 7/18/055:25 204.17
03 1 SR-90 0 706 706 990 7/18/05 5:26 163.59
03 1 SR-90 0 1510 1510 1020 7/18/05 5:27 31.52
03 1 SR-90 0 2422 2422 1050 7/18/05 5:28 68.08
03 1 SR-90 0 3479 3479 1080 7/18/05 5:29 119.58
03 1 SR-90 0 5047 540 1110 7/18/05 5:30 29.83
03 1 SR-90 0 5121 5121 1140 7/18/05 5:31 107.58
03 1 SR-90 0 8965 8965 1170 7/18/05 5:32 -25.76
03 1 SR-90 0 11420 974 1200 7/18/05 5:33 94.68
03 1 SR-90 0 11293 11293 1230 7/18/05 5:34 159.28
03 1 SR-90 0 17501 1783 1260 7/18/05 5:36 16.23
03 1 SR-90 0 21087 21087 1290 7/18/05 5:36 82.57
03 1 SR-90 0 24610 24640 1320 7/18/05 5:38 45.78
03 1 SR-90 1 27881 2868 1350 7/18/05 5:39 66.81
03 1 SR-90 0 30529 31067 1380 7/18/05 5:40 84.56
03 1 SR-90 0 32135 33401 1410 7/18/055:41 17.77
03 1 SR-90 18 32463 34780 1440 7/18/05 5:42 11.81
03 1 SR-90 107 32515 36068 1470 7/18/05 5:43 5.17
03 1 SR-90 28458 1589 37558 1470 7/18/05 6:00 1.13
03 1 SR-90 490 31614 36809 1500 7/18/05 5:44 0.47
03 1 SR-90 1180 29845 36861 1530 7/18/05 5:45 1.71
03 1 SR-90 2160 27685 37264 1560 7/18/05 5:46 1.93
03 1 SR-90 3537 24987 37595 1590 7/18/05 5:47 0.69
03 1 SR-90 5324 21409 37396 1620 7/18/05 5:48 -0.45
03 1 SR-90 7622 17368 37879 1650 7/18/05 5:49 0.01
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D3 1 SR-90 10311
D3 1 SR-90 13699
D3 1 SR-90 18401
D3 1 SR-90 23565
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
D4 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
D4 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
D4 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0
04 1 SR-90 0-
04 1 SR-90 0
El 1 SR-90 0
E1 1 SR-90 0
E1 1 SR-90 0
E1 1 SR-90 0
El 1 SR-90 0
E1 1 SR-90 0
El 1 SR-90 0
El 1 SR-90 0
El 1 SR-90 0
El 1 SR-90 0
El 1 SR-90 0

1680 7/18/05 5:50 0.01
1710 7/18/05 5:51 5.74
1740 7/18/05 5:53 5.65
1770 7/18/05 5:54

0 7/18/054:50 % Slope
30 7/18/05 4:52 perlOOv
60 7/18/05 4:52 #DIV/D!
90 7/18/05 4:54 #DIV/0!
120 7/18/05 4:55 #DIV/0!
150 7/18/05 4:56 #DIV/0!
180 7/18/05 4:57 #DIV/0!
210 7/18/05 4:58 #DIV/0!
240 7/18/05 4:59 #DIV/0!
270 7/18/05 5:00 333.33
300 7/18/05 5:01 166.67
330 7/18/05 5:02 0.00
360 7/18/05 5:03 -166.67
390 7/18/05 5:04 0.00
420 7/18/05 5:05 166.67
450 7/18/05 5:06 0.00
480 7/18/05 5:08 -166.67
510 7/18/05 5:09 -333.33
540 7/18/05 5:10 #DIV/0I
570 7/18/05 5:11 #DIV/0!
600 7/18/05 5:12 #DIV/0I
630 7/18/05 5:13 #DIV/0I
660 7/18/05 5:14 #DIV/0!
690 7/18/05 5:15 #DIV/0!
720 7/18/05 5:16 #DIV/0!
750 7/18/05 5:17 #DIV/0!
780 7/18/05 5:18 #DIV/0!
810 7/18/05 5:19 333.33
840 7/18/05 5:20 312.21
870 7/18/05 5:21 289.04
900 7/18/05 5:23 274.32
930 7/18/05 5:24 244.32
960 7/18/05 5:25 208.20
990 7/18/05 5:26 168.22
1020 7/18/05 5:27 33.45
1050 7/18/05 5:28 65.16
1080 7/18/05 5:29 115.01
1110 7/18/05 5:30 27.49
1140 7/18/05 5:31 107.00
1170 7/18/05 5:32 -25.60
1200 7/18/05 5:33 96.20
1230 7/18/05 5:34 160.36
1260 7/18/05 5:36 17.53
1290 7/18/05 5:36 82.83
1320 7/18/05 5:38 45.98
1350 7/18/05 5:39 66.26
1380 7/18/05 5:40 82.61
1410 7/18/05 5:41 14.69
1440 7/18/05 5:42 8.79
1470 7/18/05 5:43 3.28
1470 7/18/05 6:00 -0.09
1500 7/18/05 5:44 -0.77
1530 7/18/05 5:45 0.59
1560 7/18/05 5:46 1.02
1590 7/18/05 5:47 1.23
1620 7/18/05 5:48 0.38
1650 7/18/05 5:49 0.35
1680 7/18/05 5:50 -0.05
1710 7/18/05 5:51 5.74
1740 7/18/05 5:53 5.65
1770 7/18/05 5:54

0 7/18/05 6:12 % slope
30 7/18/05 6:13 perlOOv
60 7/18/05 6:14 #DIV/0!
90 7/18/05 6:15 #DIV/0I
120 7/18/05 6:16 #D1V/0!
150 7/18/05 6:17 #DIV/0!
180 7/18/05 6:19 #DIV/0!
210 7/18/05 6:20 333.33
240 7/18/05 6:21 166.67
270 7/18/05 6:22 0.00
300 7/18/05 6:23 -166.67

12938 37510
8804 37285
5528 37696
3118 37794

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 1
0 0
0 0
0 0
0 1
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 9
0 62
0 230
0 775
0 1652
0 2795
0 3980
0 594
0 5613
0 9860
0 1090
0 12317
0 2012
0 23468
0 27406
0 3218
0 34700
0 37199
0 38433
0 39212
0 40826
0 39991
0 39906
0 40025
0 40344
0 40124
0 40472
0 40706
0 40284
0 40428
0 40581
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
1 1
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El 1 SR-90 0 0
El 1 SR-90 0 0
El 1 SR-90 0 0
El 1 SR-90 0 0
E1 1 SR-90 0 0

330 7/18/056:24 -333.33
360 7/18/056:25 #DIV/0!
390 7/18/05 6:26 #DIV/0!
420 7/18/05 6:27 #DIV/0l
450 7/18/05 6:28 333.33

o
0
0
0
0
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Applicable SOP Number ~ A ~

Date Standards Prepared *5 \ CS

d®)<8ta'5(o5 ^'7-30 Sr'^O
Standard ID-O V(?s~ 0\S°\ ~ j

Amount Used (g olmii^ 0-3 \ O. ^

Standard Activity (DPM/g oi(rn£) J 13^ ^

Reference Date ^\ \ \ | ^ j 1 1^1 (/J

Expiration Date * 1 j ) ^ 11 ^ l ^ ^ IQ ^

Residue/Carrier Agent l a________________________

Isotope (lo T^3>Q | Sl^^lO 

Cocktail Type Used \M / A__________

Matrix of Vial/Planchett Cx>V^G^ V-i S.S)

Type of Scintillation Vial ^-4 | /Ac

Pipette ID Used
1.0-300t^3 o . i H4i‘A3o3

Balance ID Used

Quenching Agent 1 <A______

Standard Number Quenching Vol (uL)/
Residue Volume(mL)

Initial Wt.
(g)

Final Wt.
(9)

Net Wt.
(mg)

V 1 1 0,0 0-0

vz 2- OA 0.451?, •s.a

V3 3 O-rz IMZOI as

VM- •4 o.4 n.zi<44 1.^0 15.3
\/6 5 o.^ 1 n-4osi n.s
vu> o.a 1 >3bo4 n.^sb^ 9-4. .s

vn ~l 1 .0 n.4o\z 3S.1
v% % I.Z nML?3°\ n.50^4 45-S

v<^ 1 1-41U-0 o-Ltzcn 54.7
VIO [0 z.o O.SCfSI n.6n^ no-.x
Vl{ II Z.5 n.3Au> n.nobi °I5.I
VI2- 3.0 n.dunU i m(^ca l\3.s

Prepared By:

Reviewed By:

Q yTTl OlSIcIda g\p-5 105

Rev 1 RLM 9/10/97
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CERTIFICATE OF CALIBRATION 

ALPHA STANDARD SOLUTION 0 ^

Radionuclide 
Half Life:
Catalog No.:
Source No.:
Description of Solution

a. Mass of solution:
b. Chemical form:
c. Canier content:
d. Density:

Radioimpurities 

Radioactive Daughters

Th-230
(7.54 ± 0.03) x 10'‘4 years 

7230 
678-28-1

Customer: GENERAL ENGINEERING LABS
P.O.No.: 2507 RD
Reference Date: 1 Sep 99 12.-00 fst.
Contained Radioactivity: Th-230: 9.740 pCi (360.4 kBq)

4.89252 grams in 5 mL flame sealed ampoule 
Thorium nitrate in 0.1M nitric acid 
10 ng Th/mL of solution 
1.0016 gnm/ml Q 20*C.

Am-241: See Technical Data Sheet

Ra-226: See Technical Data Sheet

Radionuclide Coacentratioa
Th-230: 1.991 nCUgtam of solution (13.67 kBq/gram of solution) 

Method of Calibration

Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncertainty of Measurement
a. Systematic uncertainty in instrument calibration: ±2.04
b. Random uncertainty in assay: ±0.8%
c. Random uncertainty in weighing(s): +0.0%
d. Total uncertainty at the 99% confidence level: ±2.2%

NIST Traceability
This calibration is implicitly traceable to the National Institute of Standards and Technology.

Leak Test(s)
See reverse side for Leak Test(s) applied to this source.

Notes
1. IPL participates in an NIST measurement assurance program to establish and maintain implicit - 

traceability for a number of nuclides, based on the blind assay(and later NIST certification) of Standard 
Reference Materials. (As in NRC Regulatory Guide 4.15) -

p

] u T o 1- i
1' k n D L1 l T S 
L ^ h u t.1. A ; 11 i<! t N

2. Nuclear data were taken from Table of Radioactive Isotopes (1986), edited by Virginia Shirley.

auuujulf
QUALI

/? 9 —^aaaaan waaunvj •

QUALITY CONTROL

Isotope Products Laboratories
1800 N. Keystone Street 
Burbank, California 91504

818 * 843*7000 Fax 818 *843 *6168
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Th-230 TECHNICAL DATA

The Th-230 used to prepare your order was taken from Isotope 
Products Laboratories Lot #6481 and had the following 
composition as of December 15, 1994.

NPCT-.TDE

Th-229

Th-230

Th-232

ATOM%

<0.001

83.71

16.29

Ra-226 (daughter Th-230)----- —

Am-241 -------

ACTIVITY* 

<1.23 X 10'2

99.79

1.08 X 10-4

0.15

0.05

Isotopic composition provided by Oak Ridge National 
Laboratory.

No other alpha emitting nuclides were detected.

If you have any questions, please contact Technical Service.

1

IMrunAnwp srmijrcc . nnvN-rc . wr-imT-r i' L
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Standard Traceability Log Rad http.V/prods vrO 1 a. gel .com: 80/lims/dr_ref_material. rad_second_rpt ?refmat_id_v=2041

^ Standard Traceability Log Rad

A Solution Material Info :
Source Material Info Isotope: Thorium-230

Parent Code: . 0159 Prepared By: , Joe Davis |
Prepared By: Joe Davis Prep Date: i 09/21/1999
Carrier Cone: s 0.1M HN03 Verification Date: 07/13/2005 j

Reference Date: 09/01/1999 ) Expiration Date: 07/13/2006 I
Ampoule Mass (g): i 4.89252 g Primary Code: | 0159-A |

Uncertainty: i +/- 2.2 % * Dilution(mL): j 100 mL |
LogBook No: RC S 023 102 Mass of Parent(g): 4.7484 g

Density (g/mL): 1 0.9992 !

Calculations Converting parent activity to dpm/mL|dpm/g
(Mass ot parent(g» * (Farm Activity (uCi/g)) * (conversion dpm to uCi) / (Dilution Vol) = Parent Activity (dpm/mL)

(Mass ot parent(g)) * (Farm Activity (uCi/g)) * (conversion dpm to uCi) / Density (g/mL)/ (Dilution Voi) = Parent Activity (dpm/g)
(4.7484 g) *(1.991 uCi/g) * (2220000 dpm/uCi) / (100 mL) = 209880.2297 dpm/mL 

(4.7484 g) »(1.991 uCi/g) * (2220000 dpm/uCi) / (0.9992 g/mL) / (100 mL) = 210051.8397 dpm/g J

Secondary Standards

Prep Date Preparer Mass Primary i Dilution (mL) Code Cone dpm/mL Verification Date Expiration Date
01/29/2001 Angela Albee .0992 ! 100 0159-H 208.37 dpm/mL 01/29/2001 01/29/2002

02/28/20011 Angela Albee ( 1.0451 1000 0159-1-102 219.525 dpm/mL i 03/06/2002 03/06/2003

02/28/2001)
:

Angela Albee ] 1.0451 1000 j 0159-1-202 219.525 dpm/mL 03/12/2002 03/12/2003 j
09/21/1999 Joe Davis j .1172 100 0159-B 246.18 dpm/mL ) 09/21/1999 .. 09/21/2000 1
09/23/1999 Joe Davis ! .1016 100 1 0159-C 213.41 dpm/mL 09/23/1999 _.J 09/23/2000 j

01/10/2000 Joe Davis .1008 100 0159-D 211.56 dpm/mL 01/10/2000 01/10/2001 j

02/16/2000 Richard Kinney ; .2422 500 0159-E 101.75 dpm/mL 02/16/2000 02/16/2001 |
03/20/2000 Joe Davis ’ .0998 100 0159-F 209.63 dpm/mL j 03/20/2000 03/20/2001 |
07/28/2000! Robert Timm : 1.0046 1000 0159-G 211.02 dpm/mL 1 07/28/2000 07/28/2001 1
05/10/2001 Angela Albee ; .0987 i 1000 0159-J 210.1569 dpm/mLi 10/2001 05/10/2002 !

08/31/2001 Lonnie Morris .0416 100 0159-K 87.31 dpm/mL •i‘> 23/2002 09/23/2003
06/07/2002, Angela Albee 1.0002 1000 0159-L 207.278 dpm/mL j 06/07/2002 * 06/07/2003
01/16/2003| Angela Albee | 4.5144 1000 .... f 0159-M 947.483 dpm/mL j 01/16/2003 j 01/16/2004
02/27/2003 Angela Albee | 1.1079 1000 0159-N 232.526 dpm/mL j 02/27/2004 02/27/2005

06/23/2004) Amanda Fehr 1.14 1000 0159-0 239.459 dpm/mLj 07/03/2005 j 07/03/2006 j

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000

lofl 8/30/2005 8:06 A1V
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PROTOCOL : 26 Alpha Std. Ver.
DATE : 2005/07/13
TIME : 23:42
ID : P26AS006

Wallac 1414 WinSpectral vl.40 S/N 4140127 
Counting mode : CPM
Isotope(s) : Po210
Po210 = 400-900, Alpha,138.40 d
Protocol name : Alpha Std. Ver.
Counting time : 300
Repeats : 1
Cycles : 1
Replicates : 1
2 sigma % : 0.01
Minimum cpm : 0.00 Checking time: 10
Advanced modes : PSA,PAC,Chemilum
PSA level : low
PAC level : low
Output to Display :

POS,CTIME,DATE,TIME,RACKPOS,CPMw1,CPM,SQPI.CPMI 
Additions to Display : Spectrum,Header,Listing
Spectrum : Alpha
Window 1 : 1-1024/Alpha
Window 2 : 1-1024/Beta
Window 3 : 1-1024/Beta
Window 4 : 1-1024/Beta
Window 5 : 1-1024/Beta
Window 6 : 1-1024/Beta
FNCT1 = FNCT1 :
FNCT2 = FNCT2 :
FNCT3 = FNCT3 :
FNCT4 = FNCT4 :

Total count rate:
Po210 54322.1 CPM

Wallac 1400 DSA, P26AS006.DAT, 7/14/2005, page 1
s
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POS CTIME DATE TIME RACKPOS CPMW1

1 300 7/13/2005 11:42 PM

300 7/13/2005 11:48 PM

100-

1

H Counts 
Alpha

2

H Counts 
Alpha

3

4.80

879.30

:0kf\S>-A

872.90

Od^S-A

Wallac 1400 DSA, P26AS006.DAT, 7/14/2005, page 2

Page 270 of 913



POS CTIME DATE TIME RACKPOS CPMW1

4 300 7/13/2005 11:59 PM

150-1------

100

0 20 40 80 100

300 7/14/2005 0:04 AM

0 20 40 60 80 100

6 300 7/14/2005 0:10 AM

2000

1500

1000

500

0 20 40 80 100

Counts
Alpha

Counts
Alpha

900.70

4.80

6 17327.90

Counts
Alpha

Wallac 1400 DSA, P26AS006.DAT, 7/14/2005, page 3
ctiFiite/os
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POS CTIME DATE TIME RACKPOS

7 300 7/14/2005 0:15 AM 7

2000­

1500­

1000­

500­

0

8 300 7/14/2005 0:21 AM ^8

2000T— .i 

1500--------   -

1000-----------

500--------   -

ol----—-0 20

CPMW1

18077.70

17931.60

0)^1' A

Wallac 1400 DSA, P26AS006.DAT, 7/14/2005, page 4
QjFzUMqs
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UKAS ACCREDITED CALIBRATION LABORATORY No. 0146

Measurement Reference time for solution number S6/7/19:
Radioactive concentration of strontium-90: 

which is equivalent to:
Mass of solution:

Total activity of strontium-90: 

which is equivalent to:
Method of measurement used (see page 3 of the certificate): K

1200 GMT on 1 April 1996
477.1 kilobecquerels per gram of solution
12.89 microcuries per gram of solution
5.0669 grams
2.417 megabecquerels
65.3 microcuries

ccuracy

Calibration dates: 25 March 1996 to 27 March 1996
The calibration date is provided for added information only, and must not be confused with the reference date on 
pageSjl and 2 of the certificate. It is the reference date that must be used in all calculations relating to the values of

Expanded uncertainty in the radioactive concentration quoted above: ± 0.80 %
Combined Type A uncertainty: ± 0.05 %
Combined Type B uncertainty: ± 0.40 %

Radionuclidic Hie estimated activities of any radioactive impunties found by high-resolution gamma ray spectrometiy, or in any 
"lunty other examination of the solution, are listed below expressed as percentages of the activity of the principal

radionuclide at the reference time. ^(
Other radionuclides 0.0005(3) %

I

■Chemical
’composition

|Ph3 
|dat;

0.1 M HQ containing 100 micrograms of strontium and 100 micrograms of yttrium per ml

hysical

Lanark

Recommended half life: 29.12 ± 0.24 years (1 year - 365.25 days)

Strontium-90: 100% beta particle emission.
Yttrium-90: 100% beta particle emission. Half life 64.1 ±0.1 hours.

The activity of the yttrium-90 is equal to the activity of the strontium-90.

ANS^Nfe^WW.1116 aSSUrSU1Ce recluirements for thieving traceability to NIST as defined in ^ ^

^st"" «
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Nycomed Ainersham pic 
Amersham Laboratories

CALIBRATION 
No. 0146

SSUED
3Y:

Nycomed Amersham pic 
Radiation 2c Radioactivity 
Calibration Laboratory 
Amersham Laboratories 
White Lion Road 
Amersham 
Buckinghamshire 
HP7 9LL

ISSUED AEA Technology pic
FOR: Isotrak

Amersham Laboratories 
White Lion Road 
Amersham 
Buckinghamshire 
HP7 9LL

Description Principal radionuclide: Strontium-90 ProduCT code: SIZ64
Solution number: S6/7/19

leasurement Reference time: 1200 GMT on 1 April 1996

Nuclear data Nuclear data quoted on this certificate are taken from the Joint European File, Version 2.2.

^ ^ m ^ ^ on.

Tt, fen»„ ^ fof ^ fa ,1,. yj^, of pilri?b, ^ -----

6.5(21)
6.54(21)
6.543(21)

(Approved /? **
Signatory ~+. LA*^- Dateof

issue

6.5 ± 2.1
6.54 ± 0.21 
6.543 ± 0.021

// //Gty ffjj
f

Nycomed /
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UKAS ACCREDITED CALIBRATION LABORATORY No. 0146

Using a gas flow proportional counter

I 

I 

I

_SI unit of The S-L unit of radioactivity is the becquerel
■radioactivity 1 becquerd (Bq) - 1 nuclear ti__________ „

1 curie (Cy — 3.7 x 10* becquerels exactly

A
B
C
D
E
F

4 pi beta counting 
4 pi alpha countin j
4 pi internal conversion electron counting 
4 pi coincidence counting 
4 pi anticoincidence counting 
4 pi coincidence and anticoincidence counting

Using a liquid scintillation counter

G
H
J
K

4 pi coincidence counting 
4 pi anticoincidence counting 
4 pi coincidence and anticoincidence counting 
4 pi efficiency tracing

I nuclear transformation per second, therefore

Useful conversion factors are:
1 microcurie (/rCi) -
1 millicurie (mCi) _
1 kilobecqucrel (kBq) m
1 megabecquerel (MBq) -

3.7x10 Bq -
3.7 x 107 Bq . -
27.027 nanocuries (nCi) 
27.027 microcuries

37 kilobecquerels (kBq) 
37 megabecquerels (MBq)

I

!
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Standard Traceability Log Rad http://prodsvr01a.gel.com:80/Lims/dr_ref_material.rad_second_rpt?refmatJd_v=239i

A Solution Material Info ]
Isotope: Strontium-90

Prepared By: Joe Davis
Prep Date: 09/25/1999 |

Verification Date: 08/16/2005
Expiration Date: 08/16/2006 |
Primary Code: 0133-A |
Dilution(mL): [ 100 mL |

Mass of Parent(g): > 4.8374 g !
Density(g/mL): 1.0041 i

Source Material Info
Parent Code: 0133
Prepared By: Joe Davis
Carrier Cone: 0.1 MHCL

Reference Date: | 04/01/1996
Ampoule Mass (g): I 5.0669 g

Uncertainty: 1 +/- .8 % .
LogBook No: I RC S 023 060

Calculations Converting parent activity to dpm/mL|dpin/g 
(Mass of parent(g)) * (Farm Activity (uCi/g)) * (conversion dpm to nCi) / (Dilution Vol) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Farm Activity (uCi/g)) * (conversion dpm to nCi) / Density (g/inL)/ (Dilution Vol) = Parent Activity (dpm/g) [
(48374 g)'* (12.89 uCi/g) * (2220000 dpm/uCi) / (100 mL) = 1384260.7092 dpm/mL |

... (4.8374 g) * (12.89 uCi/g) * (2220000 dpm/uCi) / (1.0041 g/mL) / (100 mL) = 1378622.1492 dpm/g....j

Secondary Standards

Prep Date Preparer ! Mass Primary: Dilution (mL) Code Cone dpm/mL t Verification Date Expiration Date

09/06/2000 Joe Davis .0899 1000 0133-F 124.445 dpm/mL i 09/06/2000 09/06/2001

12/05/1999 Joe Davis .9937 100 0133-C 13699.37 dpm/mL 12/05/1999 12/05/2000 1

12/05/1999 Joe Davis .0995 100 0133-B 1371.73 dpm/mL; 12/05/1999 12/05/2000 J
02/16/2000 Richard Kinney .0349 500 0133-D 96.23 dpm/mL i 02/16/2000 02/16/2001
03/09/2000i Richard Kinney .0282 250 0133-E 155.51 dpm/mL 03/09/2000 03/09/2001 j

10/13/2000 Robert Timm .3194 1000 0I33-G-104 440.332 dpm/mL 10/09/2001 10/09/2002

10/13/2000 Robert Timm 1.0865 100 0133-H 14978.73 dpm/mL 10/09/2002 10/09/2003

10/13/2000 Robert Timm .3194 iooo : 0133-G-204' 440.332 dpm/mL 10/09/2001 10/09/2002 !

10/13/2000 Robert Timm i .3194 1000 f 0133-G-304 440.332 dpm/mL i 10/09/2001 10/09/2002
10/13/2000 Robert Timm .3194 1000 0133-G-404 440.332 dpm/mL j 10/09/2001 10/09/2002

05/10/2001 Angela Albee i 1.0005 1000 0133-1 1379.311 dpm/mL 05/11/2001 | 05/11/2002 |

05/06/2002 Angela Albee .3738 1000 0133-J ! 515.329 dpm/mL 05/09/2002 i 05/09/2003
0(i/07/2002 Angela Albee . .1816 1000 0133-K 250.358 dpm/mL 06/07/2002 06/07/2003
01/16/2003 Angela Albee .2964 1000 0133-L ; 408.624 dpm/mL 01/16/2003 j 01/16/2004

04/18/2003 Lonnie Morris ) .3247 1 1000 0133-M | 447.6386 dpm/mL 04/16/2004 | 04/16/2005 j
10/31/2002 Angela Albee 10.11 | 1000 0133-G | 10/31/2002 | 10/31/2003
05/25/2004 Amanda Fehr j S61 1000 0133-N 497.6826 dpm/mL | 05/24/2005 J 05/24/2006 j
07/22/2005 Brenda Burke j .098 i 500 0133-0 | 270.2099 dpm/mL| 08/16/2005 08/16/2006
08/15/2005 Amanda Fehr 1 .1582 500 0133-P 436.196 dpm/mL 08/15/2005 08/15/2006

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000
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General Engineering Laboratories
2040 Savage Road, Charleston, SC 29414 
(843)556-8171

Gas Flow Proportional Counter Calibration Package

Method: ~ P

YES NO Comments
1) Is all calibration standard information enclosed for: 

primary standard certificate? 
secondard standard(s) documentation? 
standard preparation information? 
standard < 1 Year old or verified?

2) Are the detector graphs included?
beta absorption curves? 
beta plateau?

3) Is the raw count data included for:
the plateau generation? 
the absorption curve generation? 
the calibration verification? 
the crosstalk calculations?

4) Are the calibration verification calculations included?
are verification recoveries 100% +/- 25%

Prepared By:

Reviewed By:

Effective Date:

is'

s'

s'

iX
X
tX
s'
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Q^SXo

DEUTSCHER KALIBRIERDIENST DKD

Kalibrierlaboratorium fQr MeUgraiien der Radioaktivitat 
Calibration laboratory for measurements of radioactivity
AKKREDITIERT DURCH DIE

PHYSIKALISCH-TECHNISCHE BUNDESANSTALT (PTB)

AEA Technology QSA GmbH
Postfach 58 42 Gieselweg 1
D-38049 Braunschweig 0-38110 Braunschweig
Tel. +49 (0) 5307 932-0 
Fax +49 (0) 5307 932-194

Source no. FX 248

Kalibrierschein 
Calibration Certificate

08640

DKD-K-
Kalibrierzeichen 06501 
Calibration mark o i -01

Gegenstand
Object Reference Solution

Hersteller
Manufacturer AEA Technology QSA GmbH

Jyp
Type RBZB44

Strahler-Nr.
Source number FX248

Auftraggeber
Customer AEA TECHNOLOGY QSA, INC. 

USA-BURLINGTON MA 01803

Auftragsnummer
Order No. CO 34622

Anzahl der Seiten des Kalibrierscheines 
Number of pages of the certificate 2

Referenzdatum .
Reference dote 1 January 2001

Dieser Kalibrierschein dokumentiert die 
RQckfQhnjng auf nationale Normals zur 
Darstellung der Einheiten in Ober- 
einstimmung mit dem tntemationalen 
Efnheitensystem (SI).
Der Deutsche Kalibrierdienst ist Unter- 
zeichner des multilateralen Oberein- 
kommens der European co-operation tor 
Accreditation (EA) zur gegenseltigen 
Anerkennung der Kalibrierscheine.
FQr die Einhaltung elner angemessenen 
Frist zur Wlederholung der Kalibrierung ist 
der Benutzer verantwortlich.

This calibration certificate documents the 
traceability to national standards, which 
realize the units of measurement according 
to the International System of Units (SI).
The Deutscher Kalibrierdienst is signatory 
to the multilateral agreement of the 
European co-operation for (EA) for the 
mutual recognition of calibration 
certificates.
The user Is obliged to have the object 
recalibrated at appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unverSndert weiterverbreitet werden. AuszQge oder Anderungen bedOrfen 
der Genehmigung sowohl der Physikalisch-Technischen Bundesanstalt als auch des ausstellenden Kallbrierlaboratoriums. 
Kalibrierscheine ohne Unterschrift und Stempel haben keine GUItigkeit. .
This calibration certificate may not be reproduced othetihan In full except with the permission of both the Phy&ikalisch- 
Technische Bundesanstalt and the Issuing iaboratorySCwbration certificates without signature and seal are not valid.
Stempel Bearbelter 

Person in charge
LelUr desKallbrierlaboratortuma Stellvertreter 
Heed of the calibration laboratory Deputy

Datum
Date

it January 2001DKD-K-
06501 Llnke / Schott / ScholarSchott
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08640
i

V

n

|5

Seite 
Page 2

Reference Solution

Solution no.
Drawing
Nuclide
Radioactive concentration 
Reference date 
Mass of solution 
Volume of solution 
Contamination test 
Date of wipe test 
Chemical composition

Measuring method

Traceability

Uncertainty

Radioactive impurities 

Quality assurance system

Remark

DKD-K-
06501

01-01

FX248 
VZ-2058/1 
Lead-210 •
34.2 kBq/g
1 January 20001 at 12.00 GMT 
(5.182 ± 0.001) g 
approx. 5 ml
Wipe test according to ISO 9978.
30 January 2001
Solution in 1.2 M HN03; Carrier: Pb(N03)2, Bi(N03)3; each 20 mg/I 
of the corresponding element. .
The activity was determined by comparison with a reference solution 
by measurement with a Ge-detector with MCA.
Additional to the direct traceability to the PTB through the DKD this 
product compiles with the requirements for traceability to NIST 
specified in the American National Standard Traceability of 
Radioactive Sources to the NIST and Associated Instrument Quality 
Control (ANSI N42.22-1995)”. As a requirement of the ANSI N42.22- 
1995 AEA Technology QSA GmbH participates In the NEI/NIST 
Measurements Assurance Program of the Nuclear Power Industry.
The relative uncertainty of the activity is 3 %.
The reported uncertainty is based on a standard uncertainty 
multiplied by a coverage factor k = 2, providing a level of confidence 
of approximately 95 %. (Ref. NIST Technical Note 1297/”Guide to the 
Expression of Uncertainty in Measurement” ISO Guide, 1995)
Related to Pb-210 (equal 100 %) the following radioactive impurities 
were detected: Ra-226:0.003 %
The quality assurance system of AEA Technology QSA GmbH was 
certified by Lloyd's Register Quality Assurance (LRQA) according to 
ISO 9001, issue 1994. Isotrak products meet the requirements of 
10CFR50 Appendix Bin the USA. .
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Explanations for Certificates (Page 2 of Certificates)

Overall uncertainty
The reported uncertainty is 
based on standard uncertainty 
multiplied by a coverage factor 
k = 2, providing a level of confi­
dence of approximately 9S %. 
(ISO Guide, 1995} .

Traceability
This certificate documents the 
traceability of measurement 
results to national standards, 
standard measuring equipment 
and methods for the realisation 
of physical units of measure­
ment according to the Inter­
national System of Units (SI). 
Traceability is defined as 'the 
property of a result of a 
measurement whereby it can be 
related to appropriate stan- . 
dards, generally international or 
national standards, through an 
unbroken chain of compari­
sons'.

AEA Technology QSA GmbH 
has been accredited as DKD 
(Deutscher Kalibrierdienst) 
calibration laboratory by the 
Physikalisch-Technische Bundes­
anstalt (PTB) and is authorized 
to issue reference sources which 
are traceable to national stan­
dards held at the PTB in Ger­
many.
Because of the European co­
operation for Accreditation (EA) 
mutual recognition agreement 
the certificates are also ac­
cepted by ail EA-members (e. g. 
MAMAS. UK).

Leakage and contamination tests
Stringent tests for leakage are an essential feature of radioactive sources production. They are based on 
used for testing radiation sources are listed below. '

Wipe test I
The source is wiped with a 
swab or tissue, moistened with 
ethanol or water, the activity 
removed is measured.
Limit 185 Bq

Immersion test II
The source is immersed in a 
suitable liquid at 50 *C for at 
least 4 hours and the activity 
removed Is measured.
Limit: IBS Bq

Bubble test III
The source is immersed in water 
or a suitable liquid and the 
pressure in the vessel reduced 
to 13 kPa (100 mm Hg). No 
bubbles must be observed.
(This test conforms to ISO 997B 
except that for some sources, 
the 100 mm* free volume 
requirement is not met.)

This product complies with the 
requirements for traceability to 
NIST specified in the Amencan 
National Standard ‘Traceability 
of Radioactive Sources to the 
NIST and Associated Instrument 
Quality Control (ANSI N42.22- 
1995)*
As a requirement for the ANSI 
N42.2Z-1995 AEA Technology 
QSA participates in the NEI/NIST

AEA Technolog
Measurements Assurance Pro­
gram of the Nuclear Powergram or 
Industry.

ISO 9978. Some standard methods

Emanation test IV
The source is placed in a gas 
tight enclosure with activated 
carbon as absorber and is left 
there for at least 3 h. The 
source is considered leak tight 
when not more than IBS Bq 
Radon related to a collection 
time of 12 h can be measured 
afterwards.

ISO classification
The International Organization for Standardization (ISO) has proposed a system of classification of sealed radioactive sources based on safely 
requirements for typical uses (see ISO 2919). This system provides a manufacturer of sealed radioactive sources with a set of tests to evaluate. . 
the safety of his products. It also assists a user of such sealed sources to select types which suit the application he has in mind. The tests to 
which specimen sources are subjected are listed In the following table.

Classification of sealed source performance standard according to ISO 2919
Ossa
1 2 3 4 5 6 ■

Temperature No test - 40 *C (26 min) “ 
+ 80 "C (1 h)

- 40 *C (46 min)
+ 180-CO h)

- 40 *C (46 min)
+ 400-CO h) 
and theimal shock 
400 *C to 20 #C

- 46 "C (20 min)
+ 600 "C (1 h) 
end thermal shock 
600 °C to 20 "C

• 40 °C (20 min)
+ 800"CO h) 
and thermal shock 
800 °C to 20 *C

External
Peissure

No test 25 IcPa absolute 25 kPa absolute to
2 MPa absolute

2!) kPa absolute to
7 MPa absolute

25 kPa absolute to
70 MPa absolute

25 kPa absolute to 
170 MPa absolute

Impact No test 50 q from 1 m 200 a from 1 m 2 ko from 1 m 5 kq from 1 m 40 ko from Tin
Vibration No test 3x 10 min

25 - 500 Hz at
5 g peak ampli­
tude

3 x 10 min
25 - 50 Hz at 5 g 
peak amplitude 
and SO • 90 Hz at 
0.63S mm ampli­
tude peak to peak 
and 90 - 500 Hz at 
10 g peak ampli­
tude

4 x 30 min
25-BO Hz at
1.5 mm amplitude 
peak to peak and 
80-2000 Hz at
20 g peak ampli­
tude

Puncture No test 1 a from 1 m 10 a from 1 m SO a from i m 400 o from 1 m 1 kq from 1 m

Special applications

No test programme can cover 
ali possible combinations of 
environments to which a source 
may be exposed.
Users should therefore consult 
our experts before using sources 
in potentially adverse environ­
ments.

IAEA Special Form

’Special Form* is a test specifica­
tion for sealed sources given In 
the IAEA transport regulations 
(IAEA Safety Series No. 6, 1985, 
revised edition).
It is used in determining the 
maximum acceptable activities 
for various types of transport 
containers.

Quality assurance 
system
The quality assurance system of 
AEA Technology QSA GmbH 
was certified by Lloyd's Register 
Quality Assurance (LRQA) ac­
cording to ISO 9001, issue 
1994. Isotrak products meet the 
requirements of 10CFR50 Ap­
pendix B.
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Standard Traceability Log Rad http://prodsvr01agel.com:80/lims/dr_ref_material.rad_second_rpt?refmat_id_v=887‘

Standard Traceability Log Rad

Source Material Info
Parent Code: 0356
Prepared By: Angela Albee
Carrier Cone: 1.2M HN03

Reference Date: 01/01/2001
Ampoule Mass (g): | 5.182 g

Uncertainty: +/- 3 %
LogBook No: RC S 034 16b

A Solution Material Info |
Isotope: Lead-210

Prepared By: Angela Albee!
Prep Date: 04/03/2001 i

Verification Date: 07/12/2005 |
Expiration Date: 07/12/2006 S
Primary Code: 0356-A 1
Dilution(mL): 100 mL

Mass ofParent(g): ....4:275i.... I
Density(g/mL): 1.0290 i

Calculations Converting parent activity to dpm/mL|dpni/g 
(Mass of parent(g)) * (Farm Activity (kBq/g)) * (conversion dpm to kBq) / (Dilution Vol) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Farm Activity (kBq/g)) * (conversion dpm to kBq) / Density (g/mL)/ (Dilution Vol) = Parent Activity (dpm/g) 
(4.275 g) * (34.2 kBq/g) * (60000 dpm/kBq) / (100 mL) = 87723.0000 dptn/mL 

(4.275 g) * (34.2 kBq/g) * (60000 dpm/kBq) / (1.0290 g/mL) / (100 mL) = 85250.5630 dpm/g

Secondary Standards

Prep Date Preparer Mass Primary Dilution (mL) Code) Cone dpm/mL Verification Date Expiration Date

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000
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PROTOCOL
DATE
TIME
ID

31 Pb-210 Verification
2005/07/12
05:29
P31AS005

Wallac 1414 WinSpectral v1.40 S/N 4140127 ^ ^ ^
Counting mode : CPM ^
Isotope(s) : Pb210
Pb210 = 5-520,21.00 y
Protocol name : Pb-210 Verification
Counting time : 300
Repeats'.' ■ . : 1 ■ ■ ' .. '■ ' .
Cycles . ■ ■ ' . ■ ■" : 1 . - ■■. ■ ■ - • ■
Replicates : 1 . . .
2 sigma % : 0.01
Minimum cpm : 0.00 Checking time: 10
Advanced modes : Chemilum,PSA
PSA level : 35
Output to Display :

POS,CTIME,DATE,TIME,RACKPOS,CPMw1,CPM,SQPI,CPM1 
Additions to Display : Spectrum,Header,Listing
Spectrum : Alpha,Beta
Window 1 : 685-745/Alpha
Window 2 : 1-1024/Beta
Window 3 : 1-1024/Beta
Window 4 : 1-1024/Beta
Window 5 : 1-1024/Beta
Window 6 : 1-1024/Beta
FNCT1 = FNCT1 :
FNCT2 = FNCT2 :
FNCT3 = FNCT3 :
FNCT4 = FNCT4 :

Total count rate:
Pb210 72372.3 CPM
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POS CTIME TIME RACKPOSDATE

300 7/12/2005 5:29 AM

/ . Counts 
Alpha

/ Counts

22785.60300 7/12/2005 5:35 AM

/ Counts

/ Counts 
Beta

22178.60300 7/12/2005 5:41 AM

/ Counts 
Alpha

/ Counts
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';Vv'P31AS005.DAT 

POS CTIME DATE TIME RACKPOS CPM

4 300 7/12/2005 5:46 AM 4 22065.70

/ Counts 
Alpha

/ Counts 
Beta

300 7/12/2005 5:52 AM

/. Counts

/ Counts 
Beta

20294.00300 7/12/2005 5:58 AM

/ Counts 
Alpha

/ Counts 
Beta

Wallac 1400 DSA, P31AS005.DAT, 7/12/2005, page 3
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P31AS005.DAT

POS CTME TIME RACKPOSDATE

20276.60300 7/12/2005 6:04 AM

/ Counts 
Alpha

/ Counts 
Beta

20079.70300 7/12/2005 6:09 AM

/ Counts

/ Counts

Wallac 1400 DSA, P31AS005.DAT, 7/12/2005, page 4
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General Engineering Laboratories 
Calibration Source Preparation Sheet

Applicable SOP Number ^ A '01 ^

Date Standards Prepared "~l

Standard ID /\

Amount Used (g or^nlp Q«

Standard Activity (DPM/g o(mL^ ^ ^ ^ ^ 3) 

Reference Date \ \ l \ O

Expiration Date_____ hjo^c

Isotope Vbl^iO, 

Cocktail Type Used fc

Matrix of Vial/Planchett L^X.ci (l)r\ YTJTfVX^'/'.

§2
pr^ri on

vVWLm-Pi I'V-Of'

Type of Scintillation Vial

Pipette ID Used 5

Balance ID Used ijZ

Residue/Carrier Agent dXXJf lT~i -&C Quenching Agent (V) A

Separation Date / Time: "I \ IM V 0‘S Q^OO

\

Standard Number Quenching Vol (uL)/
Residue Volume(mL)

Initial Wt.
(g)

Final Wt.
(g)

Net Wt.
(mg)

\ c\ O. 1 - (g

\ cz oz 0.O6&V ~e*e&(fSr —trH-

\ r*> o-3 o.o^ o.o &8o 3.5

C4 o<4 D.0^44 o.o 9i3 L.M

rs D.3 0.0941 0.0^1 ^(b
cu> o. C 0.0^14 o.oqns IDO

cn c>n V.0%uo o.o^so 4.0
a% n.K 0.0 0.000 \o.\
t°\ o 0.0%qu>
C\o 1.0 o.o%ez O-tOOD \H»A
Cl i 1.1 0.OS41 0. 1010. uV VU.<i
C12 1.3 0.0^loS »sW8

0fl&3> 0.10S3
/) TllStw

Prepared By: 

Reviewed By:

o.cfS’a*^
O to£lS

Date

Date

Rev 1 RLM 9/10/97

I O

2.4

i-.~v
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INSTRJD SAMPLEJD CNTTIME A B TIME USER2 BATCHJD
Instrument 1 - A 1 2 84 22018 7/28/2005 7:55 1575 PbCal705
Instrument 1 - A 2 2 84 22854 7/28/2005 8:20 1575 PbCal705
Instrument 1 - A 3 2 102 20935 7/28/2005 8:05 1575 PbCal705
Instrument 1 - A 4 2 99 22720 7/28/2005 8:01 1575 PbCal705
Instrument 1 - A 5 2 95 22892 7/28/2005 10:09 1575 PbCal705
Instrument 1 - A 6 2 83 23217 7/28/2005 10:25 1575 PbCal705
Instrument 1 - A 7 2 63 19193 7/28/2005 10:20 1575 PbCal705
Instrument 1 - A 8 2 78 20620 7/28/2005 10:16 1575 PbCal705
Instrument 1 - A 9 2 65 18730 7/28/2005 9:35 1575 PbCal705
Instrument 1 - A 10 2 73 20335 7/28/2005 10:06 1575 PbCal705
Instrument 1 - A 11 2 81 19694 7/28/2005 10:02 1575 PbCal705
Instrument 1 - A 12 2 89 20801 7/28/2005 9:43 1575 PbCal705
Instrument 1 - B 1 2 56 21763 7/28/2005 8:01 1575 PbCal705
Instrument 1 - B 2 2 78 22474 7/28/2005 7:55 1575 PbCal705
Instrument 1 - B 3 2 73 20359 7/28/2005 8:20 1575 PbCal705
Instrument 1 - B 4 2 58 22111 7/28/2005 8:05 1575 PbCal705
Instrument 1 - B 5 2 71 23056 7/28/2005 10:16 1575 PbCal705
Instrument 1 - B 6 2 72 22905 7/28/2005 10:09 1575 PbCal705
Instrument 1 - B 7 2 62 18664 7/28/2005 10:25 1575 PbCal705
Instrument 1 - B 8 2 56 20619 7/28/2005 10:21 1575 PbCal705
Instrument 1 - B 9 2 62 18705 7/28/2005 9:43 1575 PbCal705
Instrument 1 - B 10 2 45 19770 7/28/2005 9:35 1575 PbCal705
Instrument 1 - B 11 2 42 19125 7/28/2005 10:06 1575 PbCal705
Instrument 1 - B 12 2 56 20230 7/28/2005 10:02 1575 PbCal705
Instrument 1 - C 1 2 132 22038 7/28/2005 8:06 1575 PbCal705
Instrument 1 - C 2 2 151 22700 7/28/2005 8:01 1575 PbCal705
Instrument 1 - C 3 2 161 20552 7/28/2005 7:55 1575 PbCal705
Instrument 1 - C 4 2 179 22690 7/28/2005 8:20 1575 PbCal705
Instrument 1 - C 5 2 149 23030 7/28/2005 10:21 1575 PbCal705
Instrument 1 - C 6 2 163 22975 7/28/200510:16 1575 PbCal705
Instrument 1 - C 7 2 137 19131 7/28/2005 10:09 1575 PbCal705
Instrument 1 - C 8 2 136 20712 7/28/2005 10:25 1575 PbCal705
Instrument 1 - C 9 2 132 19007 7/28/2005 10:02 1575 PbCal705
Instrument 1 - C 10 2 129 20055 7/28/2005 9:43 1575 PbCal705
Instrument 1 - C 11 2 110 19004 7/28/2005 9:35 1575 PbCal705
Instrument 1 - C 12 2 125 20586 7/28/2005 10:06 1575 PbCal705
Instrument 1 - D 1 2 314 21985 7/28/2005 8:20 1575 PbCal705
Instrument 1 - D 2 2 339 22577 7/28/2005 8:06 1575 PbCal705
Instrument 1 - D 3 2 302 20759 7/28/2005 8:01 1575 PbCal705
Instrument 1 - D 4 2 337 22777 7/28/2005 7:55 1575 PbCal705
Instrument 1 - D 5 2 299 23052 7/28/2005 10:25 1575 PbCal705
Instrument 1 - D 6 2 273 22954 7/28/2005 10:21 1575 PbCal705
Instrument 1 - D 7 2 234 19018 7/28/2005 10:16 1575 PbCal705
Instrument 1 - D 8 2 275 20545 7/28/2005 10:09 1575 PbCal705
Instrument 1 - D 9 2 253 18798 7/28/2005 10:06 1575 PbCal705
Instrument 1 - D 10 2 272 20117 7/28/2005 10:02 1575 PbCal705
Instrument 1 - D 11 2 259 19117 7/28/2005 9:43 1575 PbCal705
Instrument 1 - D 12 2 229 20856 7/28/2005 9:35 1575 PbCal705
Instrument 2 - A 1 2 225 21853 7/28/2005 8:42 1575 PbCal705
Instrument 2 - A 2 2 264 22781 7/28/2005 9:21 1575 PbCal705
Instrument 2 - A 3 2 246 20682 7/28/2005 8:52 1575 PbCal705
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Instrument 2 - A 4 2 230 22878 7/28/2005 8:49 1575 PbCal705
Instrument 2 • A 5 2 266 23137 7/28/2005 7:55 1575 PbCal705
Instrument 2 - A 6 2 231 23217 7/28/2005 8:20 1575 PbCal705
Instrument 2 - A 7 2 172 19166 7/28/2005 8:06 1575 PbCal705
Instrument 2 - A 8 2 193 20672 7/28/2005 8:01 1575 PbCal705
Instrument 2 - A 9 2 201 19025 7/28/2005 10:09 1575 PbCal705
Instrument 2 - A 10 2 188 20237 7/28/2005 10:25 1575 PbCal705
Instrument 2 - A 11 2 194 19477 7/28/2005 10:21 1575 PbCal705
Instrument 2 - A 12 2 193 20724 7/28/2005 10:17 1575 PbCal705
Instrument 2 - B 1 2 9 22048 7/28/2005 8:49 1575 PbCal705
Instrument 2 - B 2 2 15 23045 7/28/2005 8:42 1575 PbCal705
Instrument 2 - B 3 2 16 20750 7/28/2005 9:21 1575 PbCal705
Instrument 2 - B 4 2 9 22958 7/28/2005 8:52 1575 PbCal705
Instrument 2 - B 5 2 12 23347 7/28/2005 8:01 1575 PbCal705
Instrument 2 - B 6 2 12 22888 7/28/2005 7:55 1575 PbCal705
Instrument 2 - B 7 2 12 19018 7/28/2005 8:20 1575 PbCal705
Instrument 2 - B 8 2 9 20774 7/28/2005 8:06 1575 PbCal705
Instrument 2 - B 9 2 12 18915 7/28/2005 10:17 1575 PbCal705
Instrument 2 - B 10 2 10 20157 7/28/2005 10:10 1575 PbCal705
Instrument 2 - B 11 2 14 19263 7/28/2005 10:25 1575 PbCal705
Instrument 2 - B 12 2 8 20483 7/28/2005 10:21 1575 PbCal705
Instrument 2 - C 1 2 280 21996 7/28/2005 8:52 1575 PbCal705
Instrument 2 - C 2 2 292 22508 7/28/2005 8:49 1575 PbCal705
Instrument 2 - C 3 2 244 20689 7/28/2005 8:42 1575 PbCal705
Instrument 2 - C 4 2 283 22518 7/28/2005 9:21 1575 PbCal705
Instrument 2 - C 5 2 264 23133 7/28/2005 8:06 1575 PbCal705
Instrument 2 - C 6 2 268 22568 7/28/2005 8:01 1575 PbCal705
Instrument 2 - C 7 2 240 18943 7/28/2005 7:55 1575 PbCal705
Instrument 2 - C 8 2 239 20584 7/28/2005 8:20 1575 PbCal705
Instrument 2 - C 9 2 222 18740 7/28/2005 10:21 1575 PbCal705
Instrument 2 - C 10 2 222 19943 7/28/2005 10:17 1575 PbCal705
Instrument 2 - C 11 2 221 19199 7/28/2005 10:10 1575 PbCal705
Instrument 2 - C 12 2 234 20523 7/28/2005 10:25 1575 PbCal705
Instrument 2 - D 1 2 280 22194 7/28/2005 9:21 1575 PbCal705
Instrument 2 - D 2 2 338 23021 7/28/20058:53 1575 PbCal705
Instrument 2 - D 3 2 288 20861 7/28/2005 8:49 1575 PbCal705
Instrument 2 - D 4 2 282 22714 7/28/2005 8:42 1575 PbCal705
Instrument 2 - D 5 2 254 23276 7/28/2005 8:20 1575 PbCal705
Instrument 2 - D 6 2 282 23097 7/28/2005 8:06 1575 PbCal705
Instrument 2 - D 7 2 232 19264 7/28/2005 8:02 1575 PbCal705
Instrument 2 - D 8 2 274 21105 7/28/2005 7:55 1575 PbCal705
Instrument 2 - D 9 2 221 19341 7/28/2005 10:25 1575 PbCal705
Instrument 2 - D 10 2 250 20334 7/28/2005 10:21 1575 PbCal705
Instrument 2 - D 11 2 210 19513 7/28/2005 10:17 1575 PbCal705
Instrument 2 - D 12 2 241 20672 7/28/2005 10:10 1575 PbCal705
Instrument 3 - A 1 2 151 21669 7/28/2005 9:34 1575 PbCal705
Instrument 3 - A 2 2 140 21967 7/28/2005 10:05 1575 PbCal705
Instrument 3 - A 3 2 151 20088 7/28/2005 10:01 1575 PbCal705
Instrument 3 - A 4 2 162 21796 7/28/2005 9:42 1575 PbCal705
Instrument 3 - A 5 2 165 22294 7/28/2005 8:42 1575 PbCal705
Instrument 3 - A 6 2 180 22353 7/28/2005 9:21 1575 PbCal705
Instrument 3 - A 7 2 95 18346 7/28/2005 8:53 1575 PbCal705
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Instrument 3 - A 8 2 136 19841 7/28/2005 8:49 1575 PbCal705
Instrument 3 - A 9 2 104 18127 7/28/2005 7:56 1575 PbCal705
Instrument 3 - A 10 2 176 19341 7/28/2005 8:20 1575 PbCal705
Instrument 3 - A 11 2 120 18537 7/28/2005 8:06 1575 PbCal705
Instrument 3 - A 12 2 142 20233 7/28/2005 8:02 1575 PbCal705
Instrument 3 - B 1 2 236 21613 7/28/2005 9:42 1575 PbCal705
Instrument 3 - B 2 2 219 22011 7/28/2005 9:34 1575 PbCal705
Instrument 3 - B 3 2 220 20493 7/28/2005 10:05 1575 PbCal705
Instrument 3 - B 4 2 235 22109 7/28/2005 10:01 1575 PbCal705
Instrument 3 - B 5 2 244 22536 7/28/2005 8:49 1575 PbCal705
Instrument 3 - B 6 2 221 22658 7/28/2005 8:42 1575 PbCal705
Instrument 3 - B 7 2 207 18626 7/28/2005 9:21 1575 PbCal705
Instrument 3 - B 8 2 216 20102 7/28/2005 8:53 1575 PbCal705
Instrument 3 - B 9 2 188 18433 7/28/2005 8:02 1575 PbCal705
Instrument 3 - B 10 2 228 19517 7/28/2005 7:56 1575 PbCal705
Instrument 3 - B 11 2 189 19126 7/28/2005 8:20 1575 PbCal705
Instrument 3 - B 12 2 205 20505 7/28/2005 8:06 1575 PbCal705
Instrument 3 - C 1 2 322 21556 7/28/200510:01 1575 PbCal705
Instrument 3 - C 2 2 360 22173 7/28/2005 9:43 1575 PbCal705
Instrument 3 - C 3 2 329 20388 7/28/2005 9:34 1575 PbCal705
Instrument 3 - C 4 2 326 22168 7/28/2005 10:05 1575 PbCal705
Instrument 3 - C 5 2 338 23046 7/28/2005 8:53 1575 PbCal705
Instrument 3 - C 6 2 378 22957 7/28/2005 8:49 1575 PbCal705
Instrument 3 - C 7 2 283 18866 7/28/2005 8:42 1575 PbCal705
Instrument 3 - C 8 2 308 20233 7/28/2005 9:21 1575 PbCal705
Instrument 3 - C 9 2 291 18650 7/28/2005 8:06 1575 PbCal705
Instrument 3 - C 10 2 305 19515 7/28/2005 8:02 1575 PbCal705
Instrument 3 - C 11 2 290 19302 7/28/2005 7:56 1575 PbCal705
Instrument 3 - C 12 2 318 20119 7/28/2005 8:20 1575 PbCal705
Instrument 3 - D 1 2 244 21693 7/28/2005 10:05 1575 PbCal705
Instrument 3 - D 2 2 239 22623 7/28/2005 10:01 1575 PbCal705
Instrument 3 - D 3 2 241 20563 7/28/2005 9:43 1575 PbCal705
Instrument 3 - D 4 2 244 22484 7/28/2005 9:34 1575 PbCal705
Instrument 3 - D 5 2 258 23049 7/28/2005 9:21 1575 PbCal705
Instrument 3 - D 6 2 262 22650 7/28/2005 8:53 1575 PbCal705
Instrument 3 - D 7 2 196 19014 7/28/2005 8:50 1575 PbCal705
Instrument 3 - D 8 2 234 20041 7/28/2005 8:42 1575 PbCal705
Instrument 3 - D 9 2 213 18822 7/28/2005 8:20 1575 PbCal705
Instrument 3 - D 10 2 239 19800 7/28/2005 8:06 1575 PbCal705
Instrument 3 - D 11 2 221 18990 7/28/2005 8:02 1575 PbCal705
Instrument 3 - D 12 2 234 20049 7/28/2005 7:56 1575 PbCal705
Instrument 4 - A 1 2 179 22048 7/28/2005 10:09 1575 PbCal705
Instrument 4 - A 2 2 167 22217 7/28/2005 10:24 1575 PbCal705
Instrument 4 - A 3 2 149 20830 7/28/2005 10:20 1575 PbCal705
Instrument 4 - A 4 2 133 22551 7/28/2005 10:16 1575 PbCal705
Instrument 4 - A 5 2 137 23240 7/28/2005 9:34 1575 PbCal705
Instrument 4 - A 6 2 164 22718 7/28/2005 10:05 1575 PbCal705
Instrument 4 - A 7 2 130 19096 7/28/2005 10:01 1575 PbCal705
Instrument 4 - A 8 2 139 20375 7/28/2005 9:43 1575 PbCal705
Instrument 4 - A 9 2 126 18833 7/28/2005 8:42 1575 PbCal705
Instrument 4 - A 10 2 128 20217 7/28/2005 9:21 1575 PbCal705
Instrument 4 - A 11 2 149 19209 7/28/2005 8:53 1575 PbCal705
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Instrument 4 - A 12 2 141 20634 7/28/2005 8:50 1575 PbCal705
Instrument 4 - B 1 2 19 22035 7/28/2005 10:16 1575 PbCal705
Instrument 4 - B 2 2 17 22750 7/28/2005 10:09 1575 PbCal705
Instrument 4 - B 3 2 21 21081 7/28/2005 10:24 1575 PbCal705
Instrument 4 - B 4 2 19 22859 7/28/2005 10:20 1575 PbCal705
Instrument 4 - B 5 2 19 23403 7/28/2005 9:43 1575 PbCal705
Instrument 4 - B 6 2 24 23177 7/28/2005 9:34 1575 PbCal705
Instrument 4 - B 7 2 13 19259 7/28/2005 10:05 1575 PbCal705
Instrument 4 - B 8 2 16 20883 7/28/2005 10:01 1575 PbCal705
Instrument 4 - B 9 2 12 19153 7/28/2005 8:50 1575 PbCal705
Instrument 4 - B 10 2 15 20262 7/28/2005 8:42 1575 PbCal705
Instrument 4 - B 11 2 23 19727 7/28/2005 9:21 1575 PbCal705
Instrument 4 - B 12 2 23 20878 7/28/2005 8:53 1575 PbCal705
Instrument 4 - C 1 2 249 22116 7/28/2005 10:20 1575 PbCal705
Instrument 4 - C 2 2 278 22252 7/28/2005 10:16 1575 PbCal705
Instrument 4 - C 3 2 254 20864 7/28/2005 10:09 1575 PbCal705
Instrument 4 - C 4 2 272 22535 7/28/2005 10:24 1575 PbCal705
Instrument 4 - C 5 2 272 23428 7/28/200510:02 1575 PbGal705
Instrument 4 - C 6 2 262 23097 7/28/2005 9:43 1575 PbCal705
Instrument 4 - C 7 2 208 19113 7/28/2005 9:35 1575 PbCal705
Instrument 4 - C 8 2 217 20633 7/28/2005 10:05 1575 PbCal705
Instrument 4 - C 9 2 233 18843 7/28/2005 8:53 1575 PbCal705
Instrument 4 - C 10 2 209 20281 7/28/2005 8:50 1575 PbCal705
Instrument 4 - C 11 2 244 19412 7/28/2005 8:43 1575 PbCal705
Instrument 4 - C 12 2 239 20691 7/28/2005 9:21 1575 PbCal705
Instrument 4 - D 1 2 522 21545 7/28/2005 10:25 1575 PbCal705
Instrument 4 - D 2 2 521 22295 7/28/200510:20 1575 PbCal705
Instrument 4 - D 3 2 520 20598 7/28/2005 10:16 1575 PbCal705
Instrument 4 - D 4 2 528 22522 7/28/200510:09 1575 PbCal705
Instrument 4 - D 5 2 519 23125 7/28/2005 10:05 1575 PbCal705
Instrument 4 - D 6 2 539 23225 7/28/2005 10:02 1575 PbCal705
Instrument 4 - D 7 2 422 18621 7/28/2005 9:43 1575 PbCal705
Instrument 4 - D 8 2 490 20410 7/28/2005 9:35 1575 PbCal705
Instrument 4 - D 9 2 450 18857 7/28/2005 9:21 1575 PbCal705
Instrument 4 - D 10 2 477 20057 7/28/2005 8:53 1575 PbCal705
Instrument 4 - D 11 2 424 19123 7/28/2005 8:50 1575 PbCal705
Instrument 4 - D 12 2 484 20501 7/28/2005 8:43 1575 PbCal705
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825 945 1065

VOLTS COUNTS %/100 Volts

705 3
735 1
765 1 -18.52
795 2 >100
825 2 +76.92
855 6 +0.00
885 2 +0.00
915 2 +0.00
945 4 >100
975 5 >100

1005 45 >100
1035 260 >100
1065 800 >100
1095 1706 >100
1125 2681 >100
1155 4043 >100
1185 5606 +98.69
1215 7546 +90.11
1245 9680 +84.91
1275 12706 +78.21

1185 1305 1425

VOLTS COUNTS

1305 16206
1335 19739
1365 23317
1395 27238
1425 29745
1455 31733
1485 32738
1515 33561
1545 33929
1575 34042
1605 34473
1635 34376
1665 34998
1695 34891
1725 34732
1755 35214
1785 35247
1815 36051
1845 36556
1875 37879

1545 1665 1785

%/100 Volts

+70.03 
+60.77 
+49.57 
+38.47 
+26.87 
+16.81 
+10.51 
+5.83 
+3.90 
+2.13 
+2.40 
+2.14 
+0.99 
+1.35 
+ 0.78
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1 1 1
825

1 1 l 1 1 , 1 l 1

945 1065

i ' 1

1185

, , | ,

1305
1 1 1 1
1425

1 1 1 1 ' 1
1545 1665

VOLTS COUNTS %/100 Volts VOLTS COUNTS %/100 Volts

705 1 1305 16022 +74.49

735 2 1335 19934 +67.06

765 3 +33.33 1365 24065 +57.27

795 2 -15.15 1395 28750 +45.17

825 2 -30.30 1425 32437 +31.43

855 2 +0.00 1455 34703 +19.63

885 2 +55.56 1485 35773 +11.94

915 2 +71.43 1515 37013 +7.34

945 4 >100 1545 37643 +5.08

975 4 >100 1575 37795 +2.85

1005 7 >100 1605 38223 +2.11

1035 115 >100 1635 38341 +2.22

1065 458 >100 1665 38578 +1.47

1095 1190 >100 1695 38896 +2.28
1125 2315 >100 1725 38794 +3.94
1155 3550 >100 1755 39562 +5.68

1185 5136 >100 1785 40569 +9.25

1215 7197 +97.45 1815 41402 +11.70
1245 9511 +89.47 1845 43531
1275 12416 +81.91 1875 45470
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1785166515451425130511851065

VOLTS COUNTS %/100 Volts VOLTS COUNTS %/100 Volts

705 0 1305 16230 +74.23

735 0 1335 20402 +66.21

765 0 1365 24668 +55.06

795 1 >100 1395 28808 +42.90

825 0 >100 1425 32235 +30.71

855 2 +95.24 1455 34745 +19.08

885 2 >100 1485 36123 +11.26

915 2 +64.10 1515 36502 +6.50

945 3 >100 1545 37333 +3.68

975 4 >100 1575 37699 +2.82

1005 17 >100 1605 37570 +1.69

1035 154 >100 1635 37966 +2.25

1065 602 >100 1665 38158 +3.13

1095 1390 >100 1695 38687 +2.67
1125 2520 >100 1725 39009 +3.61
1155 3909 >100 1755 39083 +5.36
1185 5395 >100 1785 40069 +9.12
1215 7579 +92.75 1815 41344 +14.50
1245 9892 +86.09 1845 43429
1275 12623 +79.89 1875 46557
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1785166515451425130511851065

VOLTS COUNTS %/100 Volts VOLTS COUNTS %/100 Volts

705 0 1305 10971 +84.34

735 1 1335 14097 +75.14

765 2 +0.00 1365 17622 +66.59

795 1 -66.67 1395 21247 +57.12

825 0 >100 1425 25202 +45.74

855 1 +0.00 1455 28604 +34.50

885 0 +0.00 1485 30899 +22.78

915 1 +83.33 1515 32756 +13.99

945 0 >100 1545 33437 +8.81

975 2 >100 1575 34038 +5.07

1005 1 >100 1605 34638 +4.42

1035 13 >100 1635 34735 +2.60

1065 134 >100 1665 35372 +3.37

1095 511 >100 1695 35026 +7.70
1125 1129 >100 1725 36274 +15.84
1155 2134 >100 1755 38436 +28.19
1185 3197 >100 1785 42586 +41.27

1215 4542 >100 1815 48885 +52.29

1245 6086 +97.20 1845 58919
1275 8291 +90.92 1875 71030
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1 1
825

1 i i i 1 i

945 1065

1 , 1 .

1185

1 1 | ! 1

1305
1 1 1 1
1425

i 1 < < < ,

1545 1665

VOLTS COUNTS %/100 Volts VOLTS COUNTS %/100 Volts

705 0 1305 22314 +66.02

735 0 1335 27016 +56.65

765 0 1365 31730 +46.09

795 0 >100 1395 35861 +34.20

825 0 >100 1425 39521 +21.96

855 0 >100 1455 41096 +12.55

885 4 +33.33 1485 41618 +5.70

915 1 >100 1515 42360 +2.97

945 0 >100 1545 42428 +1.93

975 25 >100 1575 42562 +1.42

1005 123 >100 1605 42743 +1.15

1035 462 >100 1635 43108 +0.84

1065 1382 >100 1665 42891 +0.79
1095 2620 >100 1695 43031 +0.67
1125 4094 >100 1725 43288 +1.82
1155 5833 >100 1755 43345 +2.62

1185 7915 +97.20 1785 43916 +4.27
1215 10844 +88.32 1815 44430 +5.91
1245 14050 +81.59 1845 45569
1275 17692 +73.63 1875 46488
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1785166515451425130511851065

VOLTS COUNTS %/100 Volts VOLTS COUNTS %/100 Volts

705 0 1305 11504 +85.43

735 1 1335 14849 +76.81

765 2 +66.67 1365 18861 +68.80
795 1 -27.78 1395 22846 +58.63

825 1 +0.00 1425 27157 +46.27

855 1 >100 1455 30851 +34.04

885 2 +74.07 1485 33326 +22.12

915 3 +0.00 1515 34995 +13.15

945 2 +51.28 1545 35846 +7.97

975 1 >100 1575 36351 +4.94

1005 5 >100 1605 36888 +3.44
1035 11 >100 1635 37159 +2.18
1065 76 >100 1665 37334 +1.21

1095 354 >100 1695 37337 +1.96
1125 989 >100 1725 37477 +3.64
1155 1937 >100 1755 38192 +5.29
1185 3197 >100 1785 38972 +8.13
1215 4514 >100 1815 39629 +11.94

1245 6395 >100 1845 41535
1275 8812 +93.25 1875 44161
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825 945 1065

VOLTS COUNTS %/100 Volts

705 2
735 6
765 3 -20.83
795 2 -58.82
825 3 -41.67
855 3 -66.67
885 1 -30.30
915 1 >100
945 3 >100
975 9 >100

1005 87 >100
1035 349 >100
1065 1009 >100
1095 1793 >100
1125 2982 >100
1155 4367 >100
1185 5942 +97.04
1215 7886 +87.16
1245 10422 +80.66
1275 13013 +74.57

1185 1305 1425

VOLTS COUNTS

1305 16352
1335 20077
1365 23789
1395 27076
1425 29091
1455 30421
1485 30894
1515 31231
1545 31889
1575 31864
1605 32186
1635 32217
1665 32174
1695 32499
1725 32437
1755 32922
1785 33023
1815 33599
1845 35066
1875 35778

1545 1665 1785

%/100 Volts

+20.71
+11.33

+3.39

+1.30
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VOLTS COUNTS %/100 Volts VOLTS COUNTS %/100 Volts

705 3 1305 22754 +66.54

735 1 1335 27979 +58.16

765 3 -55.56 1365 32713 +46.35

795 0 -23.81 1395 37461 +34.14

825 2 >100 1425 40450 +22.38

855 1 >100 1455 42675 +12.11

885 0 +66.67 1485 43308 +6.46

915 5 >100 1515 43568 +3.76

945 2 >100 1545 44157 +3.14

975 19 >100 1575 44714 +2.51

1005 86 >100 1605 44814 +1.32

1035 451 >100 1635 44910 + 0.82

1065 1295 >100 1665 44945 +0.82
1095 2525 >100 1695 45204 +0.66
1125 4114 >100 1725 45222 + 1.70
1155 5953 >100 1755 45215 +2.80

1185 8113 +98.45 1785 46095 +4.67

1215 11136 +88.70 1815 46688 +6.29
1245 14448 +81.12 1845 47723
1275 18173 +74.07 1875 48829
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VOLTS

705
735
765
795
825
855
885
915
945
975

1005
1035
1065
1095
1125
1155
1185
1215
1245
1275

1 ‘ 1 1
825

| 1 r-i | 1

945 1065
1 ' 1 1

1185

i i 1 i i

1305

1 1 i 1

1425
1 1 1
1545

COUNTS %/100 Volts VOLTS COUNTS %/100 '

4 1305 19958 +67.03
4 1335 24246 +57.28

0 1365 28539 +46.21
0 +18.52 1395 32266 +33.26
1 >100 1425 35414 +21.60
4 +100.00 1455 36466 +12.52
3 -30.30 1485 37462 + 6.66
2 +20.83 1515 37985 +5.29
1 >100 1545 38363 +3.02
6 >100 1575 39020 +1.64

71 >100 1605 38677 +1.19
402 >100 1635 38778 +1.48

1048 >100 1665 39179 +2.33
2130 >100 1695 39636 +2.03
3384 >100 1725 39616 +1.90
4976 >100 1755 39758 +3.40
6855 >100 1785 40252 +4.91
9208 +92.12 1815 41367 +7.87

12454 +85.04 1845 41801
15798 +76.70 1875 43872

1665 1785

Page 306 of 913



1785166515451425130511851065

VOLTS COUNTS %/100 Volts VOLTS COUNTS %/100 Volts

705 1 1305 17371 +61.82

735 0 1335 21059 +51.03

765 1 1365 24146 +38.17

795 2 >100 1395 26716 +25.34

825 3 +0.00 1425 27972 +15.55

855 2 -33.33 1455 28941 +8.73

885 1 -33.33 1485 29433 +4.91

915 2 >100 1515 29724 +2.97

945 2 >100 1545 29727 +2.22

975 23 >100 1575 30112 +1.21

1005 188 >100 1605 30235 +1.21

1035 628 >100 1635 30012 +0.64

1065 1402 >100 1665 30324 + 0.75

1095 2202 >100 1695 30358 +1.95
1125 3405 >100 1725 30404 +3.02

1155 4734 >100 1755 30862 +3.77

1185 6329 +95.04 1785 31464 +4.62

1215 8730 +88.10 1815 31575 +6.76

1245 11220 +79.46 1845 32217

1275 14252 +70.70 1875 33728
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825 945 1065

VOLTS COUNTS %/100 '

705 0
735 1
765 2 -55.56
795 0 -83.33
825 0 >100
855 1 >100
885 0 >100
915 1 >100
945 7 >100
975 26 >100

1005 201 >100
1035 622 >100
1065 1395 >100
1095 2589 >100
1125 3807 >100
1155 5311 >100
1185 7258 +96.60
1215 10100 +88.77
1245 12793 +79.49
1275 16338 +71.46

1185 1305 1425

VOLTS COUNTS

1305 19992
1335 24434
1365 28341
1395 31016
1425 33244
1455 34234
1485 35116
1515 35198
1545 35658
1575 35928
1605 36121
1635 36271
1665 36135
1695 36285
1725 36799
1755 36745
1785 37112
1815 37953
1845 38842
1875 39499

1545 1665 1785

%/100 Volts

+64.10
+52.32
+40.24
+27.00
+17.26
+10.11
+5.57
+3.72
+2.57
+2.43
+1.20
+0.67
+1.26
+1.47
+2.20
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825 945 1065

VOLTS COUNTS %/100 Volts

705 3
735 0
765 0 -27.78
795 1 >100
825 2 +41.67
855 0 +27.78
885 1 +0.00
915 2 >100
945 1 >100
975 12 >100

1005 101 >100
1035 505 >100
1065 1271 >100
1095 2435 >100
1125 3717 >100
1155 5349 >100
1185 7264 +98.50
1215 9948 +91.79
1245 13035 +83.57
1275 16927 +74.29

1185 1305 1425

VOLTS COUNTS

1305 20823
1335 25209
1365 30058
1395 34207
1425 35961
1455 37712
1485 38621
1515 39266
1545 39505
1575 39765
1605 39960
1635 40095
1665 40363
1695 40227
1725 40494
1755 40925
1785 41387
1815 42624
1845 43902
1875 45583

1545 1665 1785

%/100 Volts

+66.52 
+57.37 
+44.75 
+31.58 
+19.48 
+11.46 

+7.54 
+4.27 
+2.69 
+1.77 
+1.71 
+1.10 
+ 0.99 
+1.48 
+2.25
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1 [ 1 I I [ 1 ! I j

825 945 1065

VOLTS COUNTS %/100 Volts

705 2
735 0
765 0 +66.67
795 0 >100
825 3 +83.33
855 0 -83.33
885 1 >100
915 0 >100
945 1 >100
975 3 >100

1005 34 >100
1035 190 >100
1065 725 >100
1095 1724 >100
1125 2937 >100
1155 4543 >100
1185 6429 >100
1215 8789 +94.33
1245 11443 +85.00
1275 15155 +78.33

1185 1305 1425

VOLTS COUNTS

1305 18669
1335 23370
1365 28550
1395 33260
1425 37418
1455 40334
1485 41951
1515 42838
1545 43602
1575 43809
1605 43735
1635 43823
1665 44134
1695 44358
1725 44239
1755 44705
1785 44909
1815 45328
1845 45509
1875 46116

1545 1665 1785

%/100 Volts

+31.11
+20.16
+12.02

+1.61
+0.82
+1.13
+1.17
+1.41
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1785166515451425130511851065

VOLTS COUNTS %/100 Volts VOLTS COUNTS %/100 Volts

705 3 1305 17564 +61.34

735 2 1335 20983 +50.92

765 1 -66.67 1365 24340 +39.30

795 4 +45.45 1395 26885 +26.88

825 0 +30.30 1425 28563 +15.81

855 4 +0.00 1455 29365 +8.25

885 2 >100 1485 29683 +3.89

915 3 >100 1515 29898 +2.00

945 6 >100 1545 30019 +1.51

975 42 >100 1575 30093 +1.01

1005 244 >100 1605 30263 +1.18

1035 697 >100 1635 30232 +1.46

1065 1429 >100 1665 30485 +1.36

1095 2487 >100 1695 30648 +1.63
1125 3483 >100 1725 30678 +1.10
1155 4980 >100 1755 30883 +2.70
1185 6683 +92.69 1785 30876 +2.89
1215 8988 +84.24 1815 31805 +4.51

1245 11345 +76.74 1845 31569
1275 14366 +68.74 1875 32673

1

/
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VOLTS COUNTS %/100 Volts VOLTS COUNTS %/100 Volts

705
735
765
795
825
855
885
915
945
975

1005
1035
1065
1095
1125
1155
1185
1215
1245
1275

1
0
0
0
2
0
1
2
4

10
53

>100
>100
+100.00
>100
>100
>100
>100
>100

327 >100
902 >100

1970 >100
3079 >100
4435 >100
6202 +99.16
8385

10930
14132

+91.20
+83.12
+75.94

1305
1335
1365
1395
1425
1455
1485
1515
1545
1575
1605
1635
1665
1695
1725
1755
1785
1815
1845
1875

17606
21599
25809
29372
31486
32894
34077
34357
34948
35100
34930
35093
35444
35257
35393
35908
36373
36800
37764
38815

+68.88 
+59.41 
+47.05 
+33.37 
+21.76 
+12.91 
+8.33 
+5.14 
+2.35 
+1.39 
+0.94 
+0.78 
+1 
+1 
+2 
+3 
+5 
+ 6

03
49
34
77
15
47
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1785166515451425130511851065

VOLTS COUNTS %/100 Volts VOLTS COUNTS %/100 Volts

705 4 1305 21893 +61.23

735 3 1335 26615 +50.22

765 1 1365 30345 +39.18

795 1 >100 1395 33570 +25.90

825 0 >100 1425 35845 +16.79

855 1 >100 1455 36520 +8.95

885 5 >100 1485 37628 +5.26

915 3 >100 1515 37539 +3.72

945 14 >100 1545 38268 +1.30

975 77 >100 1575 38301 +0.80

1005 298 >100 1605 37985 -0.13

1035 932 >100 1635 38135 + 0.48

1065 1829 >100 1665 38276 +1.84

1095 3311 >100 1695 38429 +1.51
1125 4603 >100 1725 38899 +1.48
1155 6424 +96.24 1755 38695 +1.85

1185 8451 +88.86 1785 39003 +2.37

1215 11201 +83.16 1815 39457 +4.14
1245 14170 +76.31 1845 39914

1275 18128 +69.83 1875 40696
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VERRAW.XLS

INSTRJD SAMPLEJD CNT_TIME A B TIME USER2
Instrument 1 - A 1 10 112 22806 7/28/2005 10:51 1575
Instrument 1 - B 2 10 88 23555 7/28/2005 10:51 1575
Instrument 1 - C 3 10 212 25567 7/28/2005 10:51 1575
Instrument 1 - D 4 10 331 23587 7/28/2005 10:51 1575
Instrument 2 - A 5 10 310 26230 7/28/2005 10:52 1575
Instrument 2 - B 6 10 14 25997 7/28/2005 10:52 1575
Instrument 2 - C 7 10 357 26435 7/28/2005 10:52 1575
Instrument 2 - D 8 10 314 26101 7/28/2005 10:52 1575
Instrument 3 - A 9 10 192 22288 7/28/2005 10:52 1575
Instrument 3 - B 10 10 240 24112 7/28/2005 10:52 1575
Instrument 3 - C 11 10 308 22831 7/28/2005 10:52 1575
Instrument 3 - D 12 10 276 21369 7/28/2005 10:53 1575
Instrument 4 - A 1 10 183 22530 7/28/200511:09 1575
Instrument 4 - B 2 10 30 24318 7/28/2005 11:09 1575
Instrument 4 - C 3 10 273 25689 7/28/2005 11:09 1575
Instrument 4 - D 4 10 602 23412 7/28/2005 11:09 1575
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General Engineering Laboratories 
Verification Source Preparation Sheet

Applicable SOP Number 

Date Standards Prepared

Standard ID

Amount Used (g orjfni^ 

Standard Activity (DPM/g or (nL)) 

Reference Date

n Inlof'___________

g-p-Kti -A

o • t_______________

* n^soi ■ ^

\ \ l 1 ^ s

Isotope ^ ^

Cocktail Type Used hJ //A____

Matrix of Vial/Planchett LjUXck ChWifYYXfc.
pr P'izrV-^ on

-Vi 1 Y-CjT

Type of Scintillation Vial

Pipette ID Used

Expiration Date lilnW Balance ID Used

Residue/Carrier Agent Ld&d CcLrrtcr Quenching Agent m)A

Prepared By: 

Reviewed By:

Standard Number Quenching Vol (uL)/
Residue Volume(mL)

Initial Wt.
(g)

Final Wt.
(g)

Net Wt.
(mg)

VI o. \ -
MV 0.2 0.0^1 —W1'

0.3 o.os^o DO 87L 3L
V4 0-4 o-o^'bio G-bHOh S.0

VS o.S otmi* O.OSIIo >0

\J\o O.t? o.o€AH 0-0 93Z
VI o.n o.ot.^ O 0 954. nn
vg o.s o.o 0.0993

o.^ 0.0%^ O.ioofi
VIO \. o o.osm 0.099-7 V5.3
v»\ L \ O.O^H o-toan \^n
VlT- 1..3 0.0^>AO o.)03£) \9.2>

1 -—

o.oS^ i.s
o.o^'2- Z*(

S(n!^
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DEUTSCHER CALIBRIERDIENSI ( KU)

Kalibrierlaboratorium fur MeflgrOBen der Radioaktlvitat 
Calibration laboratory for measurements of radioactivity

AKKREDITIERT DURCH DIE PHYSIKALISCH-TECHNISCHE BUNDESANSTALT (PTB)

Amersham Buchler GmbH & Co KG 
Postfach 1149 Gieselweg 1
D-38001 Braunschweig D-38110 Braunschweig

l ‘
Telefon (05307) 930-0 
Telefax (05307) 930-293 
Telefax-Zentrale 930-237

Kalibrierschein 

Calibration Certificate
Kalibrierzeichen 
Calibration mark

02628

DKD-K-
06501

95-10

Gegenstand Radioactive Reference Solution
Object

Hersteller Amersham Bucbler GmbH & Co KG
Manufacturer Postfach 1149 Gieselweg 1

D-38001 Braunschweig D-38110 Braunschweig

Typ RBZB44
Type

Strahler-Nr. 
Source number

ET491

Auftraggeber
Customer

Amersham Corporation 
2636 S. Clearbroolc Drive 
Arlington Heights, IL 60005 
USA-Arlington Heights, IL

Auftragsnummer 
Work order number 112116

AnzahlderSeitendesKalibrierscheines 2
Number of pages of the certificate

Referenzdatum 1 January 1995
Reference date

Der Deutsche Kalibrierdienst ist Unter- 
zeichner des multilateralen Obereinkom- 
mens der Western European Calibradon 
Cooperation (WECC) zur gegenseitigen 
Anerkennung der Kalibrierscheine.
Die Kalibrierung erfolgt auf der Grund- 
lage des zwischen der Physikalisch-Tech- 
nischen Bundesanstalt und dem Trager 
abgeschlossenen Vertrages.
Dieser Kalibrierschein dokumentiert die 
Raddtlhrbarkeit auf nationale Normale zur 
Darstellung der physikalischen Einbeiten in 
Dbereinstimmung mit dem Internadonalen 
Einheitensystem (SI).
Filr die Einhaltung einer angemessenen 
Frist zur Wiederholung der Kalibrierung ist 
der Benutzer verantwortlich.
The Deutscher Kalibrierdienst is signatory 
to the multilateral agreement of the 
Western European Calibration Cooperation 
(WECC) for die mutual recognition of 
calibration certificates.
The calibration is performed according to 
the stipulations of the contract between 
the Physikalisch-Technische Bundesanstalt 
and the holder of the calibration labora­
tory.
This calibration certificate documents the 
traceability to national standards, which 
realize die physical units of measurement 
according to the International System of 
Units (SI).
The user is obliged to have the object 
recalibrated at appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unverSndert weiterverbreitet werden. Auszdge Oder Anderungen 
bedfirfen der Genehmigung sowobl der Physikalisch-Technischen Bundesanstalt als auen des ausstellenden 
Kalibrierlaboratoriums.
Kalibrierscheine ohne Unterschrift und Stempel haben Iceine Gflltigkeit.
This calibration certificate may not be reproduced other than in full except with the permission of both the Physika­
lisch-Technische Bundesanstalt and the issuing laboratory.
Calibration certificates without signature and seal are not valid.

Datum
Date

Letter des Kalibrierlaboratoriums Stellveftreter 
Head of the calibration laboratory Deputy '

Bearbeiter 
Person responsible

DKD-K-
0S501 18 October 1995

Dr. Domhdfer
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DEUTSCHER KALIBRIERDIENST (DKD)

PAGE 2 OF CALIBRATION CERTIFICATE FROM 18 October 1995

02628

DKD-K-
06501

95-10

Radioactive Reference Solution

Solution No.:

Drawing No.:

Nuclide:
Radioactive concentration:

ET 491_ 

VZ-2058 

Lead-210 

38.1 kBq/g

Reference date: 1 January 1995 at 12.00 GMT

Mass of solution: 

Volume of solution: 

Chemical composition:

Measuring method:

(5.182 ± 0.001) g 

approx. 5 ml 

Solution in 1.2 M HN03
Carrier: Pb (N03)2, Bi (N03)3; each 20 mg/1 of the 
corresponding element.

The activity was determined by comparision with a reference 
solution by measurement with a Ge-detector with MCA

Traceability:

Uncertainty:

Radioactive impurities:

Additional to the direct traceability to the PTB through the DKD 
this product satisfies the quality assurance requirements ofUSNRC 
Regulatory Guide 4.15 Revision 1, February 1979, for achieving 
NIST traceability through Amersham's participation in the NEI- 
NIST Measurements Assurance Program of the Nuclear Power 
Industry.

The relative uncertainty of the activity is ± 3 %.

The declared uncertainty U is an expanded uncertainty U = k * uc 
with a coverage factor of k = 3. The combined uncertainty u. is the 
sum of all uncertainties which can be evaluated by statistical means 
(uncertainty type A, uj and all other uncertainties (uncertainty 
type B, tig) whereby u42 = uA2 + uB2.
(Ref.: NIST Technical Note 1297 / WECC-Doc. 19-1990)
Related to Pb-210 (equal 100 %) the following radioactive 
impurities were detected:
Ra-226:0.003 %

Fiflmersham
The Health Science Group
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TRACEABILITY TO NIST

Amersham Corporation 
2636 S. Ciearbrook Drive 
Arlington Heights, IL 60005

tel (708) 593-6300 
fax (708) 593-8091

/Vlmersham

Traceability is the ability to relate thfe accuracy of measurement of radionuclides to the 
National Institute of Standards and Technology (NIST). Traceability is achieved by 
participation in a Measurements Assurance Program linked to NIST and production of 
certified materials in accordance with a quality assurance program.

Amersham participates in measurement assurance programs conducted by NIST in 
cooperation with the Nuclear Energy Institute (NEI, formerly USCEA). Additionally, 
our production facilities and measurement laboratories operate under routinely audited 
quality assurance programs. -

Therefore, Amersham certified standardized products meet or exceed, the NRC 
requirements for measurements traceable to NIST.

278004C

(£c-s'-ob-1/<3
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Standard Traceability Log Rad http://prodsvr01a.gel.com:80/lims/dr_ref_material.rad_second_rpt?refmat_id_v=58S

Standard Traceability Log Rad

A Solution Materia] Info
Source Material Info Isotope: Lead-210

Parent Code: ET491 1 Prepared By: Garret Ray
Prepared By: Garret Ray i Prep Date: 03/01/1996
Carrier Cone: 1.2M HN03 1 Verification Date: 07/12/2005 j

Reference Date: 01/01/1995 | i Expiration Date: | 07/12/20061
Ampoule Mass (g): 5.182 g ' Primary Code: ET491-A

Uncertainty: j +/- 3 % . Dilution(mL): | 100 mL 1
::

LogBook No: j RC 8 014 004 i Mass of Parent(g): ] 5.0547 g |
Density (g/mL): 1.0000

Calculations Converting parent activity to dpm/mL|dpni/g
(Mass of parent(g)> * (Farm Activity (kBq/g)) * (conversion dpm to kBq) / (Dilution Vol) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Farm Activity (kBq/g)) * (conversion dpm to kBq) / Density (g/mL)/ (Dilution Vol) = Parent Activity (dpm/g) 
: (5.0547 g) * (38.1 kBq/g) * (60000 dpm/kBq) / (100 mL) = 115550.4420 dpm/mL

: (5.0547 g) * (38.1 kBq/g) * (60000 dpm/kBq) / (1.0000 g/mL) / (100 mL) = 115550.4420 dpm/g

Secondary Standards

Prep Date Preparer Mass Primary) Dilution (mL) Code Cone dpm/mL Verification Date Expiration Date
10/20/1997 Richard Kinney .467 100 ET491-B 524.45 dpm/ml 03/01/1997 03/01/1998 j

10/29/1997' Richard Kinney 3.0992 1 500 ) ET491-C 696.09 dpm/mL 10/29/1998 10/29/1999 f

04/03/2001 Angela Albee .5184 i 100 ET491-D 582.17 dpm/mL 04/16/2003 ( 04/16/2004 I

09/15/2003) Angela Albee .5132 ) 100 ET491-E) 576.33 dpm/mL 11/11/2004 11/11/2005 j

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000
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P31AS005.DAT

PROTOCOL : 31 Pb-210 Verification
DATE : 2005/07/12
TIME . : 05:29
ID . : P31AS005

Wallac 1414 WinSpectral v1.40 S/N 4140127
Counting mode : CPM
Isotope(s) : Pb210
Pb210 = 5-520,21.00 y
Protocol name : Pb-210 Verification
Counting time : 300
Repeats : 1
Cycles : 1
Replicates : 1 ^
2 sigma % : 0.01
Minimum cpm : 0.00 Checking time: 10
Advanced modes : Chemilum,PSA
PSA level : 35
Output to Display : ^ ^ ^ ^ ^ ^ ^ ^

POS.CTIME,DATE,TIME,RACKPOS,CPMw1,CPM,SQPI,CPM1 
Additions to Display : Spectrum,Header,Listing
Spectrum : Alpha,Beta
Window 1 : 685- 745 /Alpha
Window 2 : 1-1024/Beta
Window 3 : 1-1024/Beta
Window 4 : 1-1024/Beta
Windows 
Window 6 
FNCT1 = FNCT1 
FNCT2 = FNCT2 
FNCT3 = FNCT3
FNCT4 = FNCT4

: 1-1024/Beta 
: 1-1024/Beta

Total count rate:
Pb210 72372.3 CPM

Wallac 1400 DSA, P31AS005.DAT, 7/12/2005, page 1

r^,~7f'Zai I os
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P31AS005.DAT

TIME RACKPOSPOS CTIME DATE

300 7/12/2005 5:29 AM

/ Counts 
Alpha

/ Counts

22785.60300 mmm 5:35 AM

/ Counts 
Alpha

/ Counts 
Beta

22178.60300 7/12/2005 5:41 AM

/- Counts 
Alpha

/ Counts

Wallac 1400 DSA, P31 AS005.DAT, 7/12/2005, page 2
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CPM

22065.70

£TW \ -/V

21.70

/ Counts

S' Counts

20294.00300 7/12/2005 5:58 AM

/ Counts 
Alpha

/Counts
Beta
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POS CTME DATE TIME RACKPOS

20276.60300 7/12/2005 6:04 AM

/ Counts 
Beta

20079.70300 7/12/2005 6:09 AM

/ Counts 
Alpha

/ Counts 
Beta

Qjjr 11\V[aS>
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General Engineering Laboratories
2040 Savage Road, Charleston, SC 29414 
(843)556-8171

Gas Flow Proportional Counter Calibration Package

Method:

1) Is all calibration standard information enclosed for:
primary standard certificate? 
secondard standard(s) documentation? 
standard preparation information? 
standard < 1 Year old or verified?

2) Are the detector graphs included?
beta absorption curves? 
beta plateau?

3) Is the raw count data included for:
the plateau generation? 
the absorption curve generation? 
the calibration verification? 
the crosstalk calculations?

4) Are the calibration verification calculations included?
are verification recoveries 100% +/- 25%

5) Is the method Carrier Standardization included?

YES NO Comments

Prepared By: 

Reviewed By:

Date:

_____ Date: iflfLs'

Effective Date:
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ANALYTICS
' ' ' • - ./

CXo L 1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 • U.SA

Phone (404) 352-8677 
Fax (404) 352-2837

Certificate of Caubration
Standard Radionuclide Source

68229-278 :

Ra-228 5 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared 
gravimetrically from a calibrated master solution. The 
master solution was calibrated using a germanium gamma 
spectrometer system.

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

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

ISOTOPE:

ACTIVITY (dps): 

HALF-LIFE: 

CALIBRATION DATE:

RELATIVE EXPANDED 
UNCERTAINTY (k=2):

Ra-228 

2.524 E4 

5.75 years

April 26, 2004 12:00 EST

3.3%

Impurities: y-impurities (other than decay products) <0.1%

5.00087 grams 0.1M HC1 solution with 25 pg/g Ba carrier.

P O NUMBER 3240 RD, Item 1

SOURCE PREPARED BY: _________ U . (£)'\WU^V^|0
M. Dimitrova, Radiochemist
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Standard Traceability Log Rad http://alphalims02.gel.com:80/lims/dr_re...terial.rad_second_ipt?refmat_id_v=27709]

A Solution Material Info
Isotope: Radium-228

Prepared By: Amanda Fehr
Prep Date: 02/03/2005

Verification Date: 02/04/2005
Expiration Date: 02/04/2006
Primary Code: 0683-A
Dilution(mL): 100 mL

Mass of Parent(g): 4.7315 g
Density(g/mL): 0.9985

Source Material Info
Parent Code: 0683
Prepared By: Amanda Fehr
Carrier Cone: 0.1MHCI

Reference Date: 04/26/2004
Ampoule Mass (g): 5.00087 g

Uncertainty: +/- 3.3 %
LogBook No: RC-S-037-082

Calculations Converting parent activity to dpm/mL|dpm/g
(Mass of parent(g)) * (Farm Activity (dps)) * (conversion dpm to dps) / (Ampoule Mass(g) ‘(Dilution Voi)) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Farm Activity (dps)) * (conversion dpm to dps) / Density / (Ampoule Mass (g) * (Dilution Vol)) = Parent Activity (dpm/g)
' (4 7315 g) * (25240 dps) * (59 9 dpm/dps) / (5.00087 g * 100 mL) = 14304.3936 dpm/mL

(4.7315 g) * (25240 dps) * (59.9 dpm/dps) / (0.9985 g/mL)/ (5.00087 g * 100 mL) = 14325.2288 dpm/g

Secondary Standards

Prep Date Preparer Mass Primary f Dilution (mL) Code Cone dpm/mL Verification Date | Expiration Date)

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000
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PROTOCOL
DATE
TIME
ID

23 Radium Std Ver. 
2005/02/04 
14:12 
P23AS003

Wallac 1414 WinSpectral vl.40 S/N 4140127 
Counting mode : CPM
Isotope(s) : H3
H3 = 5- 350,12.43 y
Protocol name Radium Std Ver.
Counting tiftie 300
Repeats 1
Cycles 1
Replicates 1
2 sigma % .......... 0.01
Minimum cpm
Output to Display

0.00 Checking time: 10

POS,CTIME,DATE,TIME,RACKPOS,CPMwl,CPM,SQPI,CPM1
Spectrum,Header,Listing 
Beta

1-1024/Beta 
1-1024/Beta 
1-1024/Beta 
1-1024/Beta 
1-1024/Beta 
1-1024/Beta

H3 30936.7 CPM

Additions to Display 
Spectrum 
Window 1 
Window 2 
Window 3 
Window 4 
Window 5 
Window 6 
FNCT1 = FNCT1 
FNCT2 = FNCT2 
FNCT3 = FNCT3 
FNCT4 = FNCT4

Total count rate:

OXf 2W05

Wallac 1400 DSA, P23AS003.DAT, 2/4/2005, page 1
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POS CTME DATE TME RACKPOS

3 300 2/4/2005 2:23 PM

1

Counts
Beta

2

Counts
Beta

3

Counts
Beta

CPMW1 CPM

CPM1

33.70 33.70

17.30

■6*3

46899.00 46898.20

9470.20

46664.80 46663.70

9499.90

Wallac 1400 DSA, P23AS003.DAT, 2/4/2005, page 2
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POS CTIME DATE TIME RACKPOS

4 300 2/4/2005 2:29 PM

300 2/4/2005 2:34 PM

6 300 2/4/2005 2:40 PM

4

Counts
Beta

5

Counts
Beta

6

CPMW1 CPM

CPM1

46479.40 46478.80

9454.60

0^

34.60 34.60

19.00

5372.10 5371.90

832.00

&

CLcfzi^ I OS

Wallac 1400 DSA, P23AS003.DAT, 2/4/2005, page 3
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POS CTIME DATE TIME RACKPOS

7 300 2/4/2005 2:45 PM

8 300 2/4/2005 2:51PM

7

Counts
Beta

8

Counts
Beta

CPMWl CPM

CPM1

5421.80 5421.80

816.10

5340.60 5340.60

827.60

Wallac 1400 DSA, P23AS003.DAT, 2/4/2005, page 4

(hr lI^Ios

Ar
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General Engineering Laboratories 
Calibration Source Preparation Sheet

Applicable SOP Number L~ ~ 00°!

Date Standards Prepared ^

Isotope

Cocktail Type Used ]M ^

Standard ID CXjZ^dz-fK 

Amount Used (g oi(mi))

Matrix of Vial/Planchett

5.0

L\IVa.->f>\IUar\lC 
1?i «-,nSg— Asmcr/’.Mfrn ~rz> 
SS PLActeM&rre:

Standard Activity (DPM/g o^m^} ^

Reference Date ^) 3 ) 0 ^

Expiration Date ____

Residue/Carrier Agent_____

Type of Scintillation Vial 

Pipette ID Used

Balance ID Used

Quenching Agent
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Ra-228 00683-A 69824.5 DPMSeparation Date/Time: 4/22/20058:15
Detector Pgmfime Sample I.D. Alpha Beta CPM Alpha XHk Beta Bkg. Ac-228 Decay Count decay Corrected CPM Vottage Date/Time1-A 1 1 223 19812 19812.00 0.0749 0.49 0.55 1.00 36053.85 1470 4/22/200511:331-A 1 2 221 19161 19161.00 0.0749 0.49 0.54 1.00 35362.42 1470 4/22/200511:401-A 1 3 217 19209 19209.00 0.0749 0.49 0.54 1.00 35272.14 1470 4/22/200511:381 4 190 19664 19664.00 0.0749 0.49 0.55 1.00 3595627 1470 402/200511:351-A 1 5 252 18527 16527.00 0.0749 0.49 0.54 1.00 34363.14 1470 4/22/200511:431-A 1 6 270 20152 20152.00 0.0749 0.49 0.53 1.00 37881.23 1470 4/22/200511:501-A 1 7 209 17009 17009.00 0.0749 0.49 0.53 1.00 31823.69 1470 Ra-228 4/22/2005 11:481-A 1 8 226 21455 21455.00 0.0749 0.49 0.54 1.00 39971.91 1470 Efficiency 4/22/2005 11:45Avareae 35835.58 0.5132

1-B 1 1 193 19678 19678.00 0.1066 0.35 0.55 1.00 35978.46 1470 4/22/200511:361-B 1 2 160 19041 19041.00 0.1066 0.35 0.55 1.00 34656.81 1470 4/22/200511:331-B 1 3 169 19027 19027.00 0.1066 0.35 0.54 1.00 35117.99 1470 4/22/200511:411-B 1 4 156 19202 19202.00 0.1066 0.35 0.54 1.00 35264.40 1470 4/22/200511:381-B 1 5 168 18254 18254.00 0.1066 0.35 0.54 1.00 34006.14 1470 4/22/200511:451-B 1 6 178 20148 20148.00 0.1066 0.35 0.54 1.00 37377.65 1470 4/22/200511:431-B 1 7 159 16811 16811.00 0.1066 0.35 0.53 1.00 31602.88 1470 Ra-228 4/22/200511:501-B 1 8 177 21320 21320.00 0.1066 0.35 0.53 1.00 39898.98 1470 Efficiency 4/22/200511:46Average 35487.91 0.5082
1-C 1 190 19929 19929.00 0.0686 0.35 0.54 1.00 36611.91 1470 4/22/200511:381-C 1 2 222 19736 19736.00 0.0686 0.35 0.55 1.00 36097.79 1470 4/22/200511:361-C 1 3 215 20230 20230.00 0.0686 0.35 0.55 1.00 38630.57 1470 4/22/200511:331-C 1 4 198 19844 19644.00 0.0686 0.35 0.54 1.00 36641.31 1470 402000511:411-C 1 5 216 18760 18760.00 0.0686 0.35 0.53 1.00 35116.87 1470 402000511:481-C 1 6 247 20456 20456.00 0.0686 0.35 0.54 1.00 38122.61 1470 402000511:461-C 1 7 191 17262 17262.00 0.0686 0.35 0.54 1.00 32034.46 1470 Ra-228 402000511:431-C 1 6 228 21665 21665.00 0.0686 0.35 0.53 1.00 40748.67 1470 Efficiency 402000511:50Average 38525.52 0.5231
1-D 1 38 19654 19654.00 0.0933 0.4 0.54 1.00 36312.08 1470 402000511:411-D 1 2 S3 19466 19466.00 0.0933 0.4 0.54 1.00 35787.85 1470 402000511:381-C 1 3 56 19457 19457.00 0.0933 0.4 0.55 1.00 35607.52 1470 402000511:381-D 1 4 44 19353 19353.00 0.0933 0.4 0.55 1.00 35258.63 1470 402000511:331-D 1 5 53 18235 18235.00 0.0933 0.4 0.53 1.00 34321.21 1470 402000511:511-D 6 59 20122 20122.00 0.0933 0.4 0.53 1.00 37692.88 1470 402000511:481-D 1 7 49 17027 17027.00 0.0933 0.4 0.54 1.00 31756.71 1470 Ra-228 402000511:461-D 1 8 56 21170 21170.00 0.0933 0.4 0.54 1.00 39315.64 1470 Efficiency 402000511:43Average 35756.57 0.5121
2-A 1 737 19237 19237.00 0.0440 0.48 0.54 1.00 35679.76 1470 402000511:442-A 2 698 18742 18742.00 0.0440 0.48 0.53 1.00 35240.34 1470 402000511:512-A 1 3 766 18800 18800.00 0.0440 0.48 0.53 1.00 35170.50 1470 402000511:482-A 1 4 671 19000 19000.00 0.0440 0.48 0.54 1.00 35393.11 1470 402000511:482-A 1 5 620 18971 18971.00 0.0440 0.48 0.55 1.00 3453421 1470 402000511:332-A 6 767 20367 20367.00 0.0440 0.48 0.54 1.00 37583.13 1470 402000511:412-A 1 7 612 17288 17288.00 0.0440 0.48 0.54 1.00 31752.92 1470 Ra-228 402000511:382-A 8 717 21526 21526.00 0.0440 0.48 0.55 1.00 39354.09 1470 Efficiency 402000511:36Average 35588.51 0.5097
2-B 1 158 19990 19990.00 0.1363 0.32 0.54 1.00 37257.13 1470 402000511:462-B 1 2 125 19577 19577.00 0.1353 0.32 0.54 1.00 36342.14 1470 402000511:44
2-B 1 3 114 19354 19354.00 0.1383 0.32 0.53 1.00 36425.99 1470 402000511:51
2-B 4 136 19264 19264.00 0.1383 0.32 063 1.00 36073.97 1470 402000511:482-B 1 5 144 19226 19226.00 0.1383 0.32 0.55 1.00 35168.92 1470 402000511:36
2-6 1 6 137 20876 20876.00 0.1383 0.32 0.55 1.00 38038.06 1470 402000511:342-B 1 7 114 17642 17642.00 0.1383 0.32 0.54 1.00 32587.93 1470 Ra-228 4/22/200511:412-B 1 8 157 22249 22249.00 0.1383 0.32 0.54 1.00 40895.55 1470 BReiency 402000511:38Average 36598.71 0.5242
2-C 1 1 811 19238 19238.00 0.0902 0.33 0.53 1.00 35929.02 1470 402000511:482-C 1 2 821 18388 18388.00 0.0902 0.33 0.54 1.00 34173.85 1470 402000511:462-C 1- 3 787 18847 18847.00 0.0902 0.33 0.54 1.00 34891.48 1470 402000511:442-C 1 4 783 18544 18544.00 0.0902 0.33 0.53 1.00 34804.54 1470 402000511:512-C 1 S 721 18272 18272.00 0.0902 0.33 0.54 1.00 33508.00 1470 402000511:38
2-C 1 6 861 20306 20306.00 0.0902 0.33 0.55 1.00 37045.50 1470 402000511:362-C 1 7 716 17078 17078.00 0.0902 0.33 0.55 1.00 31031.05 1470 Ra-228 402000511:342-C 1 8 650 20865 20865.00 0.0902 0.33 0.54 1.00 38442.66 1470 Efficiency 402000511:41Average 3497826 0.5009
2-0 1 1 764 18765 18765.00 0.0382 0.49 0.53 1.00 35307.52 1470 402000511:512-D 1 2 845 18699 18699.00 0.0382 0.49 0.53 1.00 3499920 1470 402000511:482-0 1 3 879 18907 16907.00 0.0382 0.49 0.54 1.00 35223.04 1470 402000511:462-D 1 4 860 19192 19192JX) 0.0382 0.49 0.54 1.00 35606.49 1470 402000511:442-D 1 5 832 18606 18606.00 0.0382 0.49 0.54 1.00 34352.15 1470 4/22000511:412-D 1 6 942 20333 20333.00 0.0362 0.49 0.54 1.00 37358.94 1470 402000511:392-D 1 7 739 17047 17047.00 0.0382 0.49 0.55 1.00 31173.05 1470 Ra-228 402000511:362-D 1 8 886 21415 21415.00 0.0382 0.49 0.55 1.00 38998.49 1470 Efficiency 402000511:34Average 35377.36 0.5067
3-A 1 1 2133 17349 17349.00 0.0412 0.58 0.53 1.00 32668.12 1470 402000511:533-A 1 2 2284 16837 16837.00 0.0412 0.55 0.52 1.00 32119.14 1470 402000512:013-A 1 3 2165 16897 16897.00 0.0412 0.58 0.52 1.00 32083.42 1470 402000511:583-A 1 4 2100 17023 17023.00 0.0412 0.58 0.53 1.00 32191.58 1470 402000511:563-A 1 5 2111 16224 16224.00 0.0412 0.58 0.52 1.00 3111825 1470 402000512:033-A 1 6 2324 17122 17122.00 0.0412 0.58 0.51 1.00 33328.52 1470 4/22/2005 12:113-A 1 7 1875 14577 14077.00 0.0412 0.58 0.51 1.00 28423.14 1470 Ra-228 402000512:093-A 1 8 2513 18247 18247.00 0.0412 0.58 0.52 1.00 35176.62 1470 Efficiency 402000512:06Average 32138.60 0.4603
3-B 1 1 1229 18301 18301.00 0.0492 0.28 0.53 1.00 34676.46 1470 402000511:563-B 1 2 1119 17820 17820.00 0.0492 0.28 0.53 1.00 33625.55 1470 402000511:533-B 1 3 1193 17468 17465.00 0.0492 0.28 0.52 1.00 33404.60 1470 402000512:01

Pm*1
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3-B 4 1240 17817 17817.00 0.0492 0.28 022 1.00 3389723 1470 4/22/200511:58
3-B S 1176 16676 16676.00 0.0492 028 0.52 1.00 32222.98 1470 4/22/200512:06
3-B 6 1317 18221 18221.00 0.0492 028 022 1.00 35018.34 1470 4/22/200512:03
3-B 1 7 1089 15236 15236.00 0.0492 028 021 1.00 29723.59 1470 Ra-228 4/22/200512:11
3-B 1 8 1428 19246 19240.00 0.0492 028 021 1.00 37350.47 1470 Efficiency 4/22/200512:09Avtrage 33739.92 02832
3-C 1 1 739 18067 16067.00 0.0407 0.46 0.52 1.00 34445.09 1470 4/22/200511:58
3-C 1 2 661 17672 17672.00 0.0407 0.46 0.53 1.00 33546.15 1470 4/22/200511:56
3-C 1 3 702 17897 17697.00 0.0407 0.46 023 120 33824.18 1470 4/22/200511:53
3-C 1 4 747 17811 17811.00 0.0407 0.46 0.52 1.00 34118.75 1470 4/22/200512:01
3-C 1 5 731 17040 17040.00 0.0407 0.46 021 1.00 3313720 1470 4/22/2005 12:09
3-C 1 6 855 18315 18315.00 0.0407 0.46 0.52 1.00 35455.36 1470 4/22/2065 12:06
3-C 1 7 687 15413 15413.00 0.0407 0.46 0.52 1.00 29678.59 1470 Re-228 4Q2/200512:04
3-C 1 8 838 19109 19109.00 0.0407 0.46 0.51 1.00 3734926 1470 Efficiency 402/200512:11Average 33944.17 0.4861
3-0 1 1 569 18431 18431.00 0.0429 0.73 022 1.00 35321.69 1470 4/22000512:01
3-D 1 2 533 17875 17875.00 0.0429 0.73 0.52 1.00 34089.55 1470 402000511:58
3-D 1 3 530 18135 18135.00 0.0429 0.73 0.53 1.00 34438.15 1470 402000511:56
3-0 1 4 484 18296 18296.00 0.0429 0.73 023 1.00 34594.85 1470 402000511:53
3-0 1 5 549 17038 17038.00 0.0429 0.73 021 1.00 33319.81 1470 4/22000512:12
3-0 1 6 640 18362 18362.00 0.0429 0.73 021 1.00 35722.19 1470 402000512:09
3-0 1 7 502 15895 15895.00 0.0429 0.73 0.52 1.00 30790.60 1470 Re-228 402000512:06
3-0 1 8 606 19562 19562.00 0.0429 0.73 0.52 1.00 37689.31 1470 Efficiency 4/22000512:04

Average 34498.77 0.4940
4-A 1 1 436 18763 18783.00 0.0576 0.34 0.52 1.00 36202.39 1470 402000512:04
4-A 1 2 442 17978 17976.00 0.0576 0.34 0.51 1.00 35160.82 1470 402000512:12
4-A 1 3 410 18198 16196.00 0.0576 0.34 0.51 1.00 3541829 1470 402000512:09
4-A 1 4 379 18683 18683.00 0.0576 0.34 0.52 1.00 36204.68 1470 402/200512:07
4-A 1 5 398 18198 18198.00 0.0576 0.34 0.53 1.00 34416.71 1470 402000511:54
4-A 1 6 437 19420 19420.00 0.0576 024 0.52 120 37227.02 1470 402000512:01
4-A 1 7 377 16781 16781.00 0.0576 0.34 022 1.00 3200722 1470 Ra-228 402000511:58
4-A 1 8 451 20737 20737.00 0.0576 024 0.53 1.00 3938826 1470 Efficiency 402/200511:56Average 3575520 0.5121
4-B 1 73 19059 19059.00 0.0800 027 0.52 1.00 36969.81 1470 402000512:07
4-B 1 2 62 18636 18636.00 0.0600 027 022 1.00 35962.06 1470 402/200512:04
4-B t 3 63 16870 16870.00 0.0600 027 0.51 1.00 36980.44 1470 4/22/200512:12
4-B 1 4 53 19050 19090.00 0.0800 027 0.51 120 3712227 1470 4/22000512:08
4-B 5 53 18563 18563.00 0.0600 027 0.53 1.00 35299.96 1470 4/22/200511:56
4-B 6 50 20222 20222.00 0.0600 027 0.53 1.00 3828628 1470 4/22/200511:54
4-B 7 66 16906 16906.00 0.0800 027 0.52 1.00 32446.75 1470 Re-228 402000512:01
4-B 1 8 55 21570 21570.00 0.0800 0.37 0.52 1.00 41194.45 1470 Efficiency 4/22000511:58

Average 36783.12 02268
4-C t 1 749 18454 18454.00 0.0364 0.36 0.51 1.00 35919.42 1470 402000512:09
4-C 2 710 18119 18119.00 0.0364 0.36 0.52 120 35111.47 1470 4/22000512:07
4-C 3 706 18126 18126.00 0.0364 0.36 0.52 1.00 34943.12 1470 402000512:04
4-C 4 731 18045 18045.00 0.0364 0.36 021 1.00 3532529 1470 402000512:12
4-C 5 688 17757 17757.00 0.0364 0.36 0.52 1.00 33863.05 1470 402000511:58
4-C 6 755 19232 19232.00 0.0364 0.38 0.53 1.00 36532.89 1470 402/200511:56
4-C 1 7 583 16571 16571.00 0.0364 0.36 0.53 1.00 31349.77 1470 Ra-228 4/22000511:54
4-C 1 8 819 20415 20415.00 0.0364 0.36 0.52 1.00 39142.72 1470 Efficiency 402000512:01

Average 3527528 02052
4C t 1271 16178 16178.00 0.0431 0.58 0.51 1.00 35553.92 1470 402000512:12
44} 2 1275 17622 17622.00 0.0431 0.58 0.51 1.00 34248.56 1470 402/200512:09
4-0 1 3 1334 18020 18020.00 0.0431 0.58 022 1.00 34*63.03 1470 402/200512:07
4-0 1 4 1337 18346 18346.00 0.0431 0.58 0.52 120 35311.38 1470 402000512:04
4-0 1 5 1245 17305 17305.00 0.0431 0.58 0.52 1.00 33129.96 1470 402000512:01
4-0 1 6 1357 19186 19186.00 0.0431 0.58 0.52 1.00 36S57.46 1470 402000511:59
4-0 1 7 1108 16363 16363.00 0.0431 0.58 0.53 1.00 31041.97 1470 Re-220 402/200511:56
4-0 6 1366 20536 20536.00 0.0431 0.58 0.53 1.00 3879526 1470 Efficiency 402000511:54

Average 34937.70 02004
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INSTRJD SAMPLEJD CNTTIME A B TIME USER2 BATCHJD

Instrument 1 - A 1 1 223 19812 4/22/200511:33 1575 Ra2280422
Instrument 1 - A 2 1 221 19161 4/22/200511:40 1575 Ra2280422
Instrument 1-A 3 1 217 19209 4/22/2005 11:38 1575 Ra2280422
Instrument 1 - A 4 1 190 19664 4/22/2005 11:35 1575 Ra2280422
Instrument 1 - A 5 1 252 18527 4/22/200511:43 1575 Ra2280422
Instrument 1 - A 6 1 270 20152 4/22/2005 11:50 1575 Ra2280422
Instrument 1 - A 7 1 209 17009 4/22/2005 11:48 1575 Ra2280422
Instrument 1 - A 8 1 226 21455 4/22/2005 11:45 1575 Ra2280422

Instrument 1 - B 1 1 193 19678 4/22/200511:36 1575 Ra2280422
Instrument 1 - B 2 1 160 19041 4/22/2005 11:33 1575 Ra2280422
Instrument 1 - B 3 1 169 19027 4/22/200511:41 1575 Ra2280422
Instrument 1 - B 4 1 156 19202 4/22/2005 11:38 1575 Ra2280422
Instrument 1 - B 5 1 168 18254 4/22/2005 11:45 1575 Ra2280422
Instrument 1 - B 6 1 178 20148 4/22/2005 11:43 1575 Ra2280422
Instrument 1 - B 7 1 159 16811 4/22/2005 11:50 1575 Ra2280422
Instrument 1 - B 8 1 177 21320 4/22/2005 11:48 1575 Ra2280422

Instrument 1 - C 1 1 190 19929 4/22/2005 11:38 1575 Ra2280422
Instrument 1 - C 2 1 222 19736 4/22/2005 11:36 1575 Ra2280422
Instrument 1 - C 3 1 215 20230 4/22/2005 11:33 1575 Ra2280422
Instrument 1 - C 4 1 198 19844 4/22/2005 11:41 1575 Ra2280422
Instrument 1 - C 5 1 216 18760 4/22/200511:48 1575 Ra2280422
Instrument 1 - C 6 1 247 20456 4/22/2005 11:46 1575 Ra2280422
Instrument 1 - C 7 1 191 17262 4/22/2005 11:43 1575 Ra2280422
Instrument 1 - C 8 1 228 21665 4/22/2005 11:50 1575 Ra2280422

Instrument 1 - D 1 1 38 19654 4/22/2005 11:41 1575 Ra2280422
Instrument 1 - D 2 1 53 19466 4/22/2005 11:38 1575 Ra2280422
Instrument 1 - D 3 1 56 19457 4/22/2005 11:36 1575 Ra2280422
Instrument 1 - D 4 1 44 19353 4/22/2005 11:33 1575 Ra2280422
Instrument 1 - D 5 1 53 18235 4/22/200511:51 1575 Ra2280422
Instrument 1 - D 6 1 59 20122 4/22/2005 11:48 1575 Ra2280422
Instrument 1 - D 7 1 49 17027 4/22/2005 11:46 1575 Ra2280422
Instrument 1 - D 8 1 56 21170 4/22/2005 11:43 1575 Ra2280422

Instrument 2 - A 1 1 737 19237 4/22/200511:44 1575 Ra2280422
Instrument 2 - A 2 1 698 18742 4/22/200511:51 1575 Ra2280422
Instrument 2 - A 3 1 766 18800 4/22/200511:48 1575 Ra2280422
Instrument 2 - A 4 1 671 19000 4/22/2005 11:46 1575 Ra2280422
Instrument 2 - A 5 1 620 18971 4/22/2005 11:33 1575 Ra2280422
Instrument 2-A 6 1 767 20367 4/22/2005 11:41 1575 Ra2280422
Instrument 2 - A 7 1 612 17288 4/22/2005 11:38 1575 Ra2280422
Instrument 2 - A 8 1 717 21526 4/22/2005 11:36 1575 Ra2280422

Instrument 2 - B 1 1 158 19990 4/22/2005 11:46 1575 Ra2280422
Instrument 2-B 2 1 125 19577 4/22/2005 11:44 1575 Ra2280422
Instrument 2-B 3 1 114 19354 4/22/2005 11:51 1575 Ra2280422
Instrument 2 - B 4 1 136 19264 4/22/2005 11:48 1575 Ra2280422
Instrument 2 - B 5 1 144 19226 4/22/2005 11:36 1575 Ra2280422
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Instrument 2 - B 6 1 137 20876 4/22/2005 11:34 1575 Ra2280422
Instrument 2 - B 7 1 114 17642 4/22/200511:41 1575 Ra2280422
Instrument 2 - B 8 1 157 22249 4/22/200511:38 1575 Ra2280422

Instrument 2 - C 1 1 811 19238 4/22/2005 11:48 1575 Ra2280422
Instrument 2 - C 2 1 821 18388 4/22/2005 11:46 1575 Ra2280422
Instrument 2 - C 3 1 787 18847 4/22/200511:44 1575 Ra2280422
Instrument 2 - C 4 1 783 18544 4/22/200511:51 1575 Ra2280422
Instrument 2 - C 5 1 721 18272 4/22/200511:38 1575 Ra2280422
Instrument 2 - C 6 1 861 20306 4/22/2005 11:36 1575 Ra2280422
Instrument 2 - C 7 1 716 17078 4/22/2005 11:34 1575 Ra2280422
Instrument 2 - C 8 1 850 20865 4/22/2005 11:41 1575 Ra2280422

Instrument 2 - D 1 1 764 18765 4/22/2005 11:51 1575 Ra2280422
Instrument 2 - D 2 1 845 18699 4/22/200511:48 1575 Ra2280422
Instrument 2 - D 3 1 879 18907 4/22/2005 11:46 1575 Ra2280422
Instrument 2 - D 4 1 860 19192 4/22/2005 11:44 1575 Ra2280422
Instrument 2 - D 5 1 832 18606 4/22/2005 11:41 1575 Ra2280422
Instrument 2 - D 6 1 942 20333 4/22/200511:39 1575 Ra2280422
Instrument 2 - D 7 1 739 17047 4/22/200511:36 1575 Ra2280422
Instrument 2 - D 8 1 886 21415 4/22/2005 11:34 1575 Ra2280422

Instrument 3 - A 1 1 2133 17349 4/22/2005 11:53 1575 Ra2280422
Instrument 3 - A 2 1 2284 16837 4/22/2005 12:01 1575 Ra2280422
Instrument 3 - A 3 1 2165 16897 4/22/2005 11:58 1575 Ra2280422
Instrument 3 - A 4 1 2100 17023 4/22/2005 11:56 1575 Ra2280422
Instrument 3 - A 5 1 2111 16224 4/22/2005 12:03 1575 Ra2280422
Instrument 3 - A 6 1 2324 17122 4/22/2005 12:11 1575 Ra2280422
Instrument 3 - A 7 1 1975 14677 4/22/2005 12:09 1575 Ra2280422
Instrument 3 - A 8 1 2513 18247 4/22/2005 12:06 1575 Ra2280422

Instrument 3 - B 1 1 1229 18301 4/22/2005 11:56 1575 Ra2280422
Instrument 3 - B 2 1 1119 17820 4/22/2005 11:53 1575 Ra2280422
Instrument 3 - B 3 1 1193 17468 4/22/2005 12:01 1575 Ra2280422
Instrument 3 - B 4 1 1240 17817 4/22/200511:58 1575 Ra2280422
Instrument 3 - B 5 1 1176 16676 4/22/2005 12:06 1575 Ra2280422
Instrument 3 - B 6 1 1317 18221 4/22/2005 12:03 1575 Ra2280422
Instrument 3 - B 7 1 1089 15236 4/22/2005 12:11 1575 Ra2280422
Instrument 3 - B 8 1 1428 19246 4/22/2005 12:09 1575 Ra2280422

Instrument 3 - C 1 1 739 18067 4/22/2005 11:58 1575 Ra2280422
Instrument 3 - C 2 1 661 17672 4/22/200511:56 1575 Ra2280422
Instrument 3 - C 3 1 702 17897 4/22/2005 11:53 1575 Ra2280422
Instrument 3 - C 4 1 747 17811 4/22/2005 12:01 1575 Ra2280422
Instrument 3-C 5 1 731 17040 4/22/2005 12:09 1575 Ra2280422
Instrument 3 - C 6 1 855 18315 4/22/2005 12:06 1575 Ra2280422
Instrument 3 - C 7 1 687 15413 4/22/2005 12:04 1575 Ra2280422
Instrument 3 - C 8 1 838 19109 4/22/2005 12:11 1575 Ra2280422

Instrument 3 - D 1 1 569 18431 4/22/2005 12:01 1575 Ra2280422
Instrument 3 - D 2 1 533 17875 4/22/2005 11:58 1575 Ra2280422
Instrument 3 - D 3 1 530 18135 4/22/2005 11:56 1575 Ra2280422
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Instrument 3 - D 4 1 484 18296 4/22/2005 11:53 1575 Ra2280422
Instrument 3 - D 5 1 549 17038 4/22/2005 12:12 1575 Ra2280422
Instrument 3 - D 6 1 640 18362 4/22/2005 12:09 1575 Ra2280422
Instrument 3 - D 7 1 502 15895 4/22/2005 12:06 1575 Ra2280422
Instrument 3 - D 8 1 606 19562 4/22/2005 12:04 1575 Ra2280422

Instrument 4 - A 1 1 436 18783 4/22/2005 12:04 1575 Ra2280422
Instrument 4 - A 2 1 442 17978 4/22/2005 12:12 1575 Ra2280422
Instrument 4 - A 3 1 410 18198 4/22/2005 12:09 1575 Ra2280422
Instrument 4 - A 4 1 379 18683 4/22/2005 12:07 1575 Ra2280422
Instrument 4 - A 5 1 398 18198 4/22/2005 11:54 1575 Ra2280422
Instrument 4 - A 6 1 437 19420 4/22/2005 12:01 1575 Ra2280422
Instrument 4 - A 7 1 377 16781 4/22/200511:58 1575 Ra2280422
Instrument 4 - A 8 1 451 20737 4/22/200511:56 1575 Ra2280422

Instrument 4 - B 1 1 73 19059 4/22/2005 12:07 1575 Ra2280422
Instrument 4 - B 2 1 62 18636 4/22/2005 12:04 1575 Ra2280422
Instrument 4 - B 3 1 63 18870 4/22/2005 12:12 1575 Ra2280422
Instrument 4 - B 4 1 53 19050 4/22/2005 12:09 1575 Ra2280422
Instrument 4 - B 5 1 53 18563 4/22/200511:56 1575 Ra2280422
Instrument 4 - B 6 1 50 20222 4/22/200511:54 1575 Ra2280422
Instrument 4 - B 7 1 66 16906 4/22/2005 12:01 1575 Ra2280422
Instrument 4 - B 8 1 55 21570 4/22/2005 11:58 1575 Ra2280422

Instrument 4 - C 1 1 749 18454 4/22/2005 12:09 1575 Ra2280422
Instrument 4 - C 2 1 710 18119 4/22/2005 12:07 1575 Ra2280422
Instrument 4 - C 3 1 706 18126 4/22/2005 12:04 1575 Ra2280422
Instrument 4 - C 4 1 731 18045 4/22/2005 12:12 1575 Ra2280422
Instrument 4 - C 5 1 688 17757 4/22/200511:58 1575 Ra2280422
Instrument 4 - C 6 1 755 19232 4/22/200511:56 1575 Ra2280422
Instrument 4 - C 7 1 583 16571 4/22/200511:54 1575 Ra2280422
Instrument 4 - C 8 1 819 20415 4/22/2005 12:01 1575 Ra2280422

Instrument 4 - D 1 1 1271 18178 4/22/2005 12:12 1575 Ra2280422
Instrument 4 - D 2 1 1275 17622 4/22/2005 12:09 1575 Ra2280422
Instrument 4 - D 3 1 1334 18020 4/22/2005 12:07 1575 Ra2280422
Instrument 4 - D 4 1 1337 18346 4/22/2005 12:04 1575 Ra2280422
Instrument 4 - D 5 1 1245 17305 4/22/2005 12:01 1575 Ra2280422
Instrument 4 - D 6 1 1357 19186 4/22/2005 11:59 1575 Ra2280422
Instrument 4 - D 7 1 1108 16363 4/22/2005 11:56 1575 Ra2280422
Instrument 4 - D 8 1 1366 20538 4/22/2005 11:54 1575 Ra2280422
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VOLTS COUNTS %/100 Volts VOLTS COUNTS %/100 Volts

705
735
765
795
825
855
885
915
945
975

1005
1035
1065
1095
1125
1155
1185
1215
1245
1275

0
1
0
0
0
0
0
0
2
9

93
472

1107
2321
3514
5227
7099
9425

12574
15807

>■100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
+98.30
+88.55
+81.27
+74.39

1305
1335
1365
1395
1425
1455
1485
1515
1545
1575
1605
1635
1665
1695
1725
1755
1785
1815
1845
1875

19647
24085
28472
31886
34566
36094
37160
37374
38060
37933
38395
38079
38254
38405
38794
38316
38858
39067
39590
39984

+66.40
+56.97
+45.24
+32.36
+21.39
+12.77
+7.52
+4.09
+2.67
+1.53
+0.47
+0.70
+0.98
+0.88
+0.97
+1.20
+2.01
+3.46
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178516651545130511851065

VOLTS COUNTS %/100 Volts

705 0
735 0
765 0
795 0 >100
825 0 >100
855 0 >100
885 0 >100
915 0 >100
945 1 >100
975 1 >100

1005 28 >100
1035 189 >100
1065 694 >100
1095 1704 >100
1125 2895 >100
1155 4335 =»ioo
1185 6174 >100
1215 8490 +93.12
1245 11048 +85.61
1275 14282 +78.12

VOLTS COUNTS %/100 volts

1305 18233 +71.56
1335 22329 +63.09
1365 26957 +52.29
1395 31333 +40.07
1425 34676 +27.41
1455 36745 +16.34
1485 38047 +9.30
1515 38436 +5.37
1545 39049 +3.58
1575 39332 +2.73
1605 39689 +2.17
1635 39721 +1.41
1665 40142 +0.97
1695 39944 +1.22
1725 40159 +1.15
1755 40445 +2.43
1785 40586 +2.67
1815 41204 +3.66
1845 41412
1875 42292
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1545

VOLTS COUNTS %/100 Volts

705 0
735 0
765 0
795 0 >100
825 0 >100
855 0 >100
885 0 >100
915 0 >100
945 0 >100
975 6 >100

1005 67 >100
1035 384 >100
1065 1049 >100
1095 2181 >100
1125 3529 >100
1155 4985 >100
1185 7117 +98.92
1215 9603 +91.00
1245 12383 +81.78
1275 16035 +75.02

VOLTS COUNTS %/100 Volts

1305 19843 +68.09
1335 24383 +58.12
1365 28965 +46.47
1395 32739 +33.67
1425 35363 +22.02
1455 37211 +13.59
1485 38118 +7.60
1515 38793 +4.20
1545 38869 +2.24
1575 39257 +1.56
1605 39192 +1.77
1635 39548 +0.99
1665 39770 +0.83
1695 39557 +0.19
1725 39678 +0.06
1755 39708 +2.33
1785 39728 +3.00
1815 40929 +3.79
1845 40873
1875 41442
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VOLTS COUNTS %/100 Volts VOLTS COUNTS %/100 Volts

705
735
765
795
825
855
885
915
945
975

1005
1035
1065
1095
1125
1155
1185
1215
1245
1275

0
0
0
0
0
0
1
0
1
3

38
235
812

1784
2940
■4370
6148
8306

11151
14209

>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
=-100
>100
+93.10
+85.86
+78.51

1305
1335
1365
1395
1425
1455
1485
1515
1545
1575
1605
1635
1665
1695
1725
1755
1785
1815
1845
1875

18119
22262
26838
30731
33292
35153
35963
36553
36642
37178
37266
37570
37540
37829
37991
38402
38788
39767
40972
42061

+70.98 
+62.06 
+49.29 
+36.23 
+23.33 
+13.90 
+7.60 
+4.34 
+2.93 
+2.39 
+1.96 
+1.40 
+1.51 
+1.86 
+2.68 
-1-4.04
+6.23
+7.92
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1545

VOLTS COUNTS %/100 Volts

705 0
735 0
765 0
795 0 >•100
825 0 >100
855 0 >100
885 0 >100
915 0 >100
945 1 >100
975 31 >100

1005 186 >100
1035 709 >100
1065 1655 >100
1095 2913 >100
1125 4590 >100
1155 6428 >100
1185 8824 +94.92
1215 11872 +87.83
1245 15239 +79.24
1275 19527 +71.87

VOLTS COUNTS %/100 Volts

1305 23851 +64.66
1335 29020 +54.28
1365 34107 +43.53
1395 37915 +30.25
1425 41080 +18.36
1455 42265 +9.28
1485 42852 +4.65
1515 42788 +2.83
1545 43789 +2.26
1575 43625 +2.13
1605 43907 +1.05
1635 44123 +0.93
1665 44235 +0.77
1695 44074 +1.03
1725 44441 +1.31
1755 44707 +2.55
1785 44790 +3.80
1815 45612 +5.33
1845 46564
1875 47485
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825 945 1065 1185 1305 1425 1545. 1665 1785

VOLTS COUNTS %/100 Volts VOLTS COUNTS %/100 Volts

705
735
765
795
825
855
885
915
945
975

1005
1035
1065
1095
1125
1155
1185
1215
1245
1275

0
0
1
0
0 
0 
0 
0 
0
1 
1

25
181
642

1508
2634
4092
5839
8055

10574

+0.00
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
+95.00
+86.26

1305
1335
1365
1395
1425
1455
1485
1515
1545
1575
1605
1635
1665
1695
1725
1755
1785
1815
1845
1875

13796
17365
21609
26226
30369
33493
35403
36977
37438
37579
37762
37995
38346
38303
38472
39326
39246
40775
42052
43445

+79.13
+72.79
+64.02
+52.97
+39.49
+27.22
+16.91
+9.40
+4.79
+2.09
+1.97
+1.78
+1.51
+2.41
+2.43
+4.86
+7.18
+8.99

f
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VOLTS COUMTS %/100 Volts VOLTS COUNTS %/100 Volts

705
735
765
795
625
855
885
915
945
975

1005
1035
1065
1095
1125
1155
1185
1215
1245
1275

0
0
0
0
0
0
0
0
0
2

34
198
678

1441
2391
3604
5105
7080
9331

11919

>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
+93.85
+87.10
+78.91

1305
1335
1365
1395
1425
1455
1485
1515
1545
1575
1605
1635
1665
1695
1725
1755
1785
1815
1845
1875

15462
18841
22516
26055
28616
30333
31358
31858
32724
32459
33001
33015
33071
33306
33504
33840
34896
36461
37695
39769

+71.07
+62.11
+50.11
+38.36
+26.36
+16.13
+10.48
+5.90
+4.01
+2.65
+1.27
+1.78
+1.30
+2.08
+4.14
+7.46

+10.40
+13.37

r
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VOLTS COUNTS %/100 1

705 0
735 0
765 0
795 0 >100
825 0 >100
855 0 >100
885 0 >100
915 0 >100
945 2 >100
975 19 >100

1005 153 >100
1035 638 >100
1065 1652 >100
1095 2965 >100
1125 4560 >100
1155 6605 >100
1185 9052 +95.03
1215 11639 +87.08
1245 15562 +81.12
1275 19691 +74.76

VOLTS COOMTS %/100 Volta

1305
1335
1365
1395
1425
1455
1485
1515
1545
1575
1605
1635
1665
1695
1725
1755
1785
1815
1845
1875

24635
29835
35285
39469
42337
43919
44875
44862
45596
45621
46227
46064
46372
46217
46942
46688
46874
47445
48467
49304

+66.12
+56.19
+43.75
+30.76
+19.13
+10.31
+5.61
+3.06
+2.54
+2.21
+1.45
+0.97
+1.14
+1.30
+1.05
+1.70
+2.68
+4.76
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Plateau 07/04 
Alpha Volts: 705

VOLTS COUNTS %/100 Volts VOLTS COUNTS %/100 Volts

705
735
765
795
825
855
885
915
945
975

1005
1035
1065
1095
1125
1155
1185
1215
1245
1275

0
0
0
0
1
0
0
0
0

18
109
454

1261
2472
3802
5583
7639

10514
13685
17277

>100 
+0.00 

>100 
>100 
>100 
>100 
>100 
>100 
>100 
>100 
>100 
>100 
>100 
+99.85 
+89.69 
+81.66 
+73.24

1305
1335
1365
1395
1425
1455
1485
1515
1545
1575
1605
1635
1665
1695
1725
1755
1785
1815
1845
1875

21575
26174
30896
34809
37134
38035
39191
39178
39651
40203
39970
40729
40127
40509
40387
40662
41060
41255
41417
42557

+65.87
+56.59
+44.00
+29.89
+18.34
+9.55
+5.33
+4.07
+2.17
+2.85
+1.23
+0.64
+0.51
+0.10
+1.66
+1.77
+2.16
+3.34
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VOLTS COUNTS %/100 Volts

705 0
735 0
765 0
795 0 >100
825 0 >100
855 0 >100
885 0 >100
915 0 >100
945 4 >100
975 46 >100

1005 241 >100
1035 763 >100
1065 1642 >100
1095 2578 >100
1125 3908 >100
1155 5339 >100
1185 7437 +92.71
1215 9881 +83.26
1245 12503 +75.07
1275 15447 +67.35

VOLTS COUNTS %/100 Volts

1305 19165 +59.15

1335 22642 +47.93
1365 25877 +34.84
1395 28084 +22.41
1425 29543 +12.08
1455 29959 +6.28
1485 30142 +3.11
1515 30579 +2.97
1545 30642 +2.65
1575 31069 +1.73
1605 31120 +1.39
1635 31142 +0.31
1665 31255 +0.92
1695 31148 +1.60
1725 31549 +1.43
1755 31750 +1.73
1785 31631 +2.34
1815 31928 +3.75
1845 32580
1875 33087
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VOLTS COUNTS %/100 Volts

705 1
735 0
765 0
795 0 >100
825 0 >100
855 0 >100
885 0 >100
915 1 >100
945 2 >100
975 33 >100

1005 226 >100
1035 678 >100
1065 1589 >100
1095 2696 >100
1125 4193 >100
1155 5866 >100
1185 7961 -1-94.24
1215 10746 +87.02
1245 13783 +78.35
1275 17549 +69.99

VOLTS COUNTS %/100 Volts

1305 21337 +62.41
1335 25676 +51.87
1365 30007 +39.96
1395 33079 +26.87
1425 35034 +16.03
1455 36048 +8.88
1485 36739 +4.80
1515 36965 +2.78
1545 37198 +2.19
1575 37358 +1.72
1605 37766 +1.06
1635 37648 +0.24
1665 37650 +0.01
1695 37553 +0.60
1725 37820 o00H+

1755 37904 +3.02
1785 38499 +3.09
1815 38941 +3.56
1845 39086
1875 39684
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1665154514251305

VOLTS COUNTS %/100 Volts

705 0
735 0
765 0
795 0 >100
825 1 >100
855 0 +0.00
885 1 +0.00
915 0 >100
945 1 >100
975 24 >100

1005 140 >100
1035 643 >100
1065 1519 >100
1095 2739 >100
1125 4191 >100
1155 6042 >100
1185 8080 +96.76
1215 10986 +87.61
1245 14405 +80.38
1275 17994 +72.82

VOLTS COUNTS %/100 Volts

1305 22384 +64.91
1335 27338 +55.29
1365 31944 +42.57
1395 35658 +29.20
1425 38071 +18.44
1455 39378 +10.29
1485 40341 +5.25
1515 40508 +2.75
1545 40640 +1.56 .
1575 40893 +1.60
1605 41098 +1.34
1635 41263 +0.92
1665 41279 +0.44
1695 41369 +0.81
1725 41320 +0.79
1755 41747 +2.17
1785 41579 +2.94
1815 42600 +3.47
1845 42748
1875 43368
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VOLTS COUNTS %/100 Volts VOLTS COUNTS %/100 Volts

705
735
765
795
825
855
885
915
945
975

1005
1035
1065
1095
1X25
1155
1185
1215
1245
1275

0
0
0
0
0
0
0
0
1
3

38
245
830

1955
3389
4997
6863
9674

12535
16168

>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
+92.94
+84.46
+76.69

1305
1335
1365
1395
1425
1455
1485
1515
1545
1575
1605
1635
1665
1695
1725
1755
1785
1815
1845
1875

20196
25093
30252
35803
39177
42048
43395
43954
44588
44953
45053
45510
45235
45331
45336
45617
45696
45975
46363
47175

+70.92
+64.47
+53.89
+41.42
+28.43
+16.73
+9.95
+5.33
+3.24
+2.66
+1.37
+0.69
+0.28
+0.23
+0.89
+1.20
+1.76
+2.73

r
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Plateau 07/04 
Alpha Volts: 705

VOLTS COUNTS %/100 Volts VOLTS COUNTS %/100 Volts

705
735
765
795
825
855
885
915
945
975

1005
1035
1065
1095
1125
1155
1185
1215
1245
1275

0
0
0
0
0
0
0
0
2

36
158
577

1316
2298
3318
4684
6422
8326

10922
13740

>100 
>100 
>100 
>100 
>100 
>100 
>100 
>100 
>100 
>100 
>100 
>100 
>100 
+93.30 
+85.47 
+77.15 
+71.11

1305
1335
1365
1395
1425
1455
1485
1515
1545
1575
1605
1635
1665
1695
1725
1755
1785
1815
1845
1875

16703
20386
23431
26285
28336
29277
29890
30279
30360
30933
30845
31188
30673
30948
31344
31181
31359
31414
31716
32233

+61.95
+52.74
+42.22
+29.61
+19.32
+11.04
+5.68
+4.18
+2.81
+2.50
+0.95
-0.15
+0.82
+0.70
+1.72
+1.01
+1.04
+2.60

f

Jirlri
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VOLTS COUNTS %/100 Volts

705 0
735 0
765 0
795 1

ooo+

825 0 >100
855 0 >100
885 0 >100
915 0 >100
945 1 >100
975 11 >100

1005 103 >100
1035 441 >100
1065 1179 >100
1095 . 2167 >100
1125 3422 >100
1155 4853 >100
1185 6672 +97.47
1215 9215 +89.47
1245 11739 +81.79
1275 15086 +73.77

VOLTS COUNTS %/100 Volts

1305 18839 +67.96
1335 22872 +57.68
1365 27407 +44.46
1395 30682 +31.38
1425 32591 +18.94
1455 34190 +11.24
1485 34722 +6.93
1515 35262 +3.37
1545 35641 +2.03
1575 35504 +0.26
1605 35679 +0.69
1635 35382 +1.78
1665 36072 +1.78
1695 36265 +1.74
1725 36194 +1.34
1755 .36262 +2.25
1785 36803 +4.27
1815 37192 +5.77
1845 38095
1875 38856
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T--- 1 I | I I I | 1 1 1 | '

825 945 1065

VOLTS COUNTS %/l00 volts

705 0
735 0
765 0
795 0 >100
825 0 >100
855 0 >100
885 0 >100
915 0 >100
945 9 >100
975 84 >100

1005 395 >100
1035 1117 >100
1065 2179 >100
1095 3536 >100
1125 5088 >100
1155 6883 +96.73
1185 9282 +89.24
1215 12161 +81.81
1245 15561 +74.40
1275 19236 +67.51

T--- 1--- 1 I I I | I I 1 | '

1185 1305 1425

VOLTS COUNTS

1305 23556
1335 28144
1365 32003
1395 35174
1425 37136
1455 37870
1485 38481
1515 39029
1545 38936
1575 39184
1605 38768
1635 39399
1665 39540
1695 39360
1725 39609
1755 39771
1785 39681
1815 39966
1845 40592
1875 40881

-i | i i i [—

1545 1665

%/100 Volts

+58.78
+48.66
+36.52
+24.06
+14.44
+8.04
+4.14
+2.66
+0.63
+0.49
+1.21
+0.95
+1.39
+0.69
+0.58
+1.08
+1.80
+2.60
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VERRAW

INSTRJD SAMPLEJD CNT_TIME A B TIME USER2 BATCHJD
Instrument 1 - A 1 5 505 36457 4/22/2005 12:26 1575 Ra2280422v
Instrument 1 - B 2 5 430 37720 4/22/2005 12:26 1575 Ra2280422v
Instrument 1 - C 3 5 500 37055 4/22/2005 12:26 1575 Ra2280422v
Instrument 1 - D 4 5 84 29327 4/22/2005 12:26 1575 Ra2280422v
Instrument 2 - A 5 5 1171 28748 4/22/2005 12:26 1575 Ra2280422v
Instrument 2 - B 6 5 302 36554 4/22/2005 12:26 1575 Ra2280422v
Instrument 2 - C 7 5 1759 36608 4/22/2005 12:27 1575 Ra2280422v
Instrument 2 - D 8 5 1600 34594 4/22/2005 12:27 1575 Ra2280422v
Instrument 3 - A 9 5 4839 33327 4/22/2005 12:27 1575 Ra2280422v
Instrument 3 - B 10 5 2355 30949 4/22/2005 12:27 1575 Ra2280422v
Instrument 3 - C 11 5 1449 30744 4/22/2005 12:27 1575 Ra2280422v
Instrument 3 - D 12 5 1195 33670 4/22/2005 12:27 1575 Ra2280422v
Instrument 4 - A 13 5 849 30684 4/22/2005 12:27 1575 Ra2280422v
Instrument 4 - B 14 5 154 36226 4/22/2005 12:27 1575 Ra2280422v
Instrument 4 - C 15 5 1434 35786 4/22/2005 12:27 1575 Ra2280422v
Instrument 4 - D 16 5 2976 36867 4/22/2005 12:28 1575 Ra2280422v
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General Engineering Laboratories 
Verification Source Preparation Sheet

Applicable SOP Number Isotope

Date Standards Prepared Cocktail Type Used

Standard ID QCgR Cg ~ A

Amount Used (g oi^j) 

Standard Activily (DPM/g o^m^J

Reference Date

Expiration Date

1-0_____________

Matrix of Vial/Planchett d? ■ PbUJP&OPK/J£io£ 
<Pilx€L. krvr*j>rtMec> r-s 

PuVAahSrrE

Type of Scintillation Vial kj ft

Pipette ID Used I -3% ^

Balance ID Used____ frjfr.____ ■______

Residue/Carrier Agent Quenching Agent

Separation Date / Time:
Initial Wt. Final Wt. Net Wt.Quenching Vol (uL)/ 

Residue Volume(mL)
Standard Number

Prepared By:

Reviewed By:

Revl RLM 9/10/97
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ANALYTICS
1380 Seaboard Industrial Blvd. 

Atlanta, Georgia 30318 • U.S.A.

Phone (404) 352-8677 
Fax (404)352-2837

Certificate of Caubration
Standard Radionuclide Source

69008-278

Ra-228 5 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared
gravimetrically from a calibrated master solution. The 
master solution was calibrated using a germanium gamma 
spectrometer system. .

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

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

ISOTOPE:

ACTIVITY (dps): 

HALF-LIFE: 

CALIBRATION DATE:

RELATIIVE EXPANDED 
UNCERTAINTY (k=2):

Ra-228 

3.882 E4 

5.75 years

August 19, 2004 12:00 EST 

3.3%

Impurities: y-impurities <0.1%

5.02035 grams 0.1M HC1 solution with 50 (ig/g Ba carrier. 

P O NUMBER 3244 RD, Item 1

SOURCE PREPARED BY:
' ■ M. Taskaeva, Radiochemist

Q A APPROVED: l/T?

(zc-s

*
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PROTOCOL : 23 Radium Std Ver.
DATE : 2005/04/27
TIME : 04:53
ID : P23AS011

Wallac 1414 WinSpectral v1.40 S/N 4140127
Counting mode 
Isotope(s)
H3
Protocol name 
Counting time 
Repeats 
Cycles 
Replicates 
2 sigma %
Minimum cpm 
Output to Display 

POS,CTIME,DATE,TIME,RACKPOS,CPMw1,CPM,SQPI,CPM1

: CPM 
:H3

5- 350,12.43 y
Radium Std Ver.
300 
1 
1 
1
0.01
0.00 Checking time: 10

Additions to Display 
Spectrum 
Window 1 
Window 2 
Window 3 
Window 4 
Window 5 
Window 6 
FNCT1 = FNCT1 
FNCT2 = FNCT2 
FNCT3 = FNCT3 
FNCT4 = FNCT4

Spectrum,Header,Listing 
Beta
20- 80/Beta 
1-1024/Beta 
1-1024/Beta 
1-1024/Beta 
1-1024/Beta 
1-1024/Beta

Total count rate:
5643.4 CPM

Ouj^qjzn /os
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POS CTIME DATE TIME RACKPOS

1 300 4/27/2005 4:53 AM

3'0t—rm-------- -------- --------- ---------
2.5---------------------------------------------

2.0-----nn r -I----------------- ----------------

1.5

2 300 4/27/2005 4:59 AM

1

Counts
Beta

2

Counts
Beta

CPMW1 CPM

CPM1

1.20 28.30

13.50

95.70 8043.60

1590.80

Counts
Beta

88.40 8032.80

1601.40

O^FHIt-Hos
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POS CTIME DATE TIME RACKPOS

4 300 AI2112005 5:10 AM

L

i

L

■

m0 20 40 60 80 100

4

Counts
Beta

CPMWl

CPM1

90.10

1615.60

©W(<r A

5 300 4/27/2005 5:15 AM

6 300 4/27/2005 5:21 AM

5 0.60

11.90

Counts
Beta

6 10.40

266.60

Counts
Beta

0653-£

CPM

8038.80

22.90

1711.00
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POS CTIME DATE TIME RACKPOS

7 300 4/27/2005 5:26 AM 7

Counts
Beta

CPMWl CPM

CPM1

18.10 1764.00

275.10

£^3-0

8 300 4/27/2005 5:32 AM 8 15.40 1715.80

268.60

tfS'SS-B
Counts
Beta

Our y/zn I os
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Alpha Spectroscopy Calibration Sources

The following is a summary of the procedure performed for preparing mixed alpha calibration standards:

A calibration stock solution was prepared by combining the following in a volumetric flask and diluting to 
50 ml (51.4561 grams). These individual standards were first verified by direct precipitation of small 
aliquots of each standard (as described in Attachment iJ.

Isotope_______________ Serial #_______________amount used (g)_______ dpm (note 1)
Gd-148 64445-278 0.2471 212.159287
Np-237 4341 1.8075 204.438594
Cm-244 4320A 7.2704 240.144737

Note 1: Dpm values are decay corrected to 2/7/2003.

Forty one weighted aliquots were then directly precipitated using Neodymium Flouride /HF system. The 
sources were then mounted on O.lPoly-proplyene filters and taped securely to 1 inch stainless steel 
planchettes for counting in an Alpha Spectroscopy system. The liquid fraction that passes through the filter 
is collected, traced with Am-241 and prepared for counting using the identical procedure. These samples 
are counted to ensure there is no more than 1% loss in the filtering processes. All sources pass this 
requirement. The DPM information for each source is listed in attachment II.

Certificate files were then created on the Alpha system used for acquisition and processing of data. Each 
source is assigned a name (AESS-001 through AESS-041). The information for the source activities is 
entered into the certificate files appropriate for the detector being used.
For example: If source AESS-001 is used for calibrating detector 25, the source data is entered into the 
certificate file name [env_alpha.cer]U025,cer.
The computer software uses these certificate files to calculate an energy calibration and determine the 
efficiency of the detector after counting the source.
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Certificate

Standard Reference Material 4320A 

Curium-244 Radioactivity Standard

This Standard Reference Material (SRM) consists of radioactive curium-244 nitrate and nitric add dissolved 
in 5 mL of distilled water. The solution is contained in a flame-sealed NIST borosilicate-glass ampoule. The 
SRM is intended for the calibration of alpha-particle counting instruments and for the monitoring of 
radiochemical procedures.

The SRM ampoule contains curium-244 with a total activity of approximately 200 Bq. Curium-244 decays by 
alpha-particle emission to plutonium-240, which also decays by alpha-particle emission. None of the alpha 
particles escape from the SRM ampoule. During the decay process X-rays and gamma rays with energies from 
40 keV to 1100 keV axe also emitted. Most of these photons escape from the SRM ampoule but their 
intensities are so small that they do not represent a radiation hazard. Approximate unshielded dose rates at 
several distances (as of the reference time) are given in note [a]*. The SRM should be used only by persons 
qualified to handle radioactive material.

The SRM ampoule contains nitric arid (HN03) with a concentration of 1 mole per liter of water. The solution 
is corrosive and represents a health hazard if it comes in contact with eyes or skin. If the ampoule is to be 
opened to transfer the solution, the recommended procedure is given on page 2. The ampoule should be 
opened only by persons qualified to handle both radioactive material and strong acid solution.

ampoule should remain stable and homogeneous until at least February 2S06.

The ampoule (or any subsequent container) should always be clearly marked as containing radioactive 
material. If the ampoule is transported it should be packed, marked, labeled, and shipped in accordance with 
the applicable national, international, and carrier regulations. The solution in the ampoule is a dangerous 
good (hazardous material) both because of the radioactivity and because of the strong acid.

This Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiation Division, 
Radioactivity Group, J.M.R. Hutchinson, Group Leader. The overall technical direction and physical 
measurements leading to certification were provided by L.L. Lucas of the Radioactivity Group.

The support aspects involved in the preparation, certification, and issuance of this SRM were coordinated 
through the Standard Reference Materials Program by N.M. Trahey.

Gaithersburg, Maryland 20899 Thomas E. Gills, Chief
February 1996 (Text only revised November 1997) Standard Reference Materials Program

6 *Notes and references are nn r,=n>— e —1 ^

Radiological Hazard

Chemical Hazard

Storage and Handling

The SRM should be stored and used at a temperature between 5 and 65 °C. The solution in an unopened

Preparation
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Recommended Procedure for Opening the SRM Ampoule

1) If the SRM solution is to be diluted, it is recommended that the diluting solution have a composition 
comparable to that of the SRM solution.

2) Wear eye protection, gloves, and protective clothing and work over a tray with absorbent paper in it. 
Work in a fume hood. In addition to the radioactive material, the solution contains strong add and 
is corrosive.

3) Shake the ampoule to wet all of the inside surface of the ampoule. Return the ampoule to the 
upright position.

4) Check that all of the liquid has drained out of the neck of the ampoule. If necessary, gently tap the 
neck to speed the process.

5) Holding the ampoule upright, score the narrowest part of the neck with a scribe or diamond pencil.

6) Lightly wet the scored line. This reduces the crack propagation velocity and makes for a cleaner 
break.

7) Hold the ampoule upright with a paper towel, a wiper, or a support jig. Position the scored line away 
from you. Using a paper towel or wiper to avoid contamination, snap off the top of the ampoule by 
pressing the narrowest part of the neck away from you while pulling the tip of the ampoule towards 
you.

8) Transfer the solution from the ampoule using a pycnometer or a pipet with dispenser handle, 
NEVER PIPETTE BY MOUTH

9) Seal any unused SRM solution in a flame-sealed glass ampoule, if possible, to minimize the 
evaporation loss.

See also reference [41*.

SRM 4320A, page 2 of 6 *Notes and references are on pages 5 and 6.
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PROPERTIES OF SRM 4320A 
(Certified values are shown in bold type) /

Source identification number NIST SRM 432QA

Physical Properties:

Source description Liquid in flame-sealed NIST borosilicate-glass ampoule

Ampoule specifications Body outside diameter (16.5 ± 0.5) mm
Wall Thickness (0.60 ± 0.04) mm
Barium content Less than 2.5%
Lead-oxide content Less than 0.02%
Other heavy elements Trace quantities

Solution density (1.030 ± 0.002) g*mL_1 at 22.8 PC [b]*

Solution mass Approximately 5.15 g

Chemical Properties: > :

Solution composition Chemical
Formula

Concentration
(mol*L-1)

Mass Fraction 
(g*g-1)

HzO
HNO,
Ha

244Cm+3

54
1.0

<0.001
5 x 10'n

0.94
0.06

<4 x 10'5
1 x 10’11

Radiological Properties: -..M-'}'- . . ' . ; ■

Radionuclide Curium-244 : :

Reference time 1200 EST, 1 Februaiy 1996 [c]

Massic activity of the solution [d] 37.05 Bq-g-1 W fvi ‘' '

Relative expanded uncertainty (fc=2) 0.68% [e] [f]

Alpha-particle-emitting daughters 
Alpha-partide-emitting impurities

Plutonium-240: (0.22 ± 0.11) Bq*g-1 [b] [c]
Curium-243: (0.005 ± 0.004) Bq*g-1 [b] [g]

Photon-emitting impurities None detected [h]

Half lives used in the decay 
corrections

Curium-244: (18.10 ± 0.02) a / [i]
Plutonium-240: (6563 ± 7) a [i]

Calibration method
■ 'vi ■

Two 47ra liquid-scintillation counting systems

1 a o K/

\o

SRM 4320A, page 3 of 6
Page 378 of 913
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[i] The stated uncertainty is the standard uncertainty. See reference [5],

[j] Relative standard uncertainty of the input quantity xi.

[k] The relative change in the output quantity y divided by the relative change in the input quantity . 
If ISy/S^I •(jq/y) = 1.0, then a 1% change in xi results in a 1% change iny. If | dy/dx^ | '(x^y) = 0.05, 
then a 1% change in jq results in a 0.05% change iny.

[m] Relative component of combined standard uncertainty of output quantityy, rounded to two significant
figures or less. The relative component of combined standard uncertainty of y is given by iq(y)/y = 
[Sy/Qq-I -ufo-yy = •(ri/y) • uQc^. The numerical values of | dy/dXj | ■ (x^), and u,(y)/y,
all dimensionless quantities, are listed in columns 3, 4, and 5, respectively. Thus, the value in column 
5 is equal to the value in column 4 multiplied by the value in column 3. The input quantities are 
independent, or very nearly so. Hence the covariances are zero or negligible.

[n] The relative standard uncertainty of X-f is determined by the relative standard uncertainty of X (i.e., 
of the half life). The relative standard uncertainty of t is negligible.

[p] |dy/ar,-|*(*fW = !M

[q] The live time is determined by counting the pulses from a gated oscillator.

[r] The standard uncertainty given is for the detected Cm-243 impurity. | dy/dx; | • (xfo) = {(response per 
Bq of impurity)/(response per Bq of Cm-244)}* {(Bq of impurity)/(Bq of Cm-244)}.

[s] The standard uncertainty for each undetected impurity that might reasonably be expected to be 
present is estimated to be equal to the estimated limit of detection for that impurity, i.e. u(xi)/xi = 
100%. 18y/dxi | ‘(Xj/y) - {(response per Bq of impurity)/(response per Bq of Cm-244)} *{(Bq of 
impurity)/(Bq of Cm-244)}. Thus ufy)!y is the relative change iny if the impurity were present with 
a massic activity equal to the estimated limit of detection.

REFERENCES

[1} International Organization for Standardization (ISO), ISO Standards Handbook - Quantities and Units,
1993. Available from the American National Standards Institute, 11 West 42nd Street, New York, 
NY 10036, U.S.A. 1-212-642-4900.

[2] International Organization for Standardization (ISO), Guide to the Expression of Uncertainty in 
Measurement, 1993. Available from the American National Standards Institute, 11 West 42nd Street, 
New York, NY 10036, U.SA, 1-212-642-4900. (Listed under ISO miscellaneous publications as "ISO 
Guide to the Expression 1993".)

[3] B. N. Taylor and C. E. Kuyatt, Guidelines for Evaluating and Expressing the Uncertainty of NIST 
Measurement Results, NIST Technical Note 1297, 1994. Available from the Superintendent of 
Documents, U.S. Government Printing Office, Washington, DC 20407, U.S.A.

[4] National Council on Radiation Protection and Measurements Report No. 58, A Handbook of 
Radioactivity Measurements Procedures, Second Edition, 1985. Available from the National Council 
on Radiation Protection and Measurements, 7910 Woodmont Avenue, Bethesda, MD 20814 U.S.A.

[5] Evaluated Nuclear Structure Data File (ENSDF), February 1996.

SRM 4320A, page 6 of 6 
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ANALYTICS
0502- 1380 Seaboard Industrial Blvd. 

Atlanta, Georgia 30318'U.S.A.

Certificate of Calibration

Standard Radionuclide Source

Phone (404) 352-8677 
Fa* (404) 352-2837

64445-278

Gd-148 5 mL Liquid in Flame Sealed Vial

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

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

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

ISOTOPE:

ACTIVITY (dps): 

HALF-LIFE: 

CALIBRATION DATE: 

TOTAL UNCERTAINTY*: 

SYSTEMATIC:

Gd-148 

3,7.53> E3 

^ 74.6 years )

' Sep timber^, 2002 12:00 EST

2.7%

1.9%

RANDOM: 0.8%

99% confidence level.

5.08493 grams 0.1M HC1 solution.

-i r

"SI i \7
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Certificate

Standard Reference Material 4341• ,c ■ ■« :• 1 ■: .

Radioactivity Standard

Radionuclide
\'S\

. • ' ■ ■ > i r'
Ncptum,m,23T,

Source identification SRM 4341

,.,y. . Source description Liquid in flame-sealed NIST 
borosilicate-glass ampoule (l)*

Solution mass 1 ' ' Approximately 5 grams

'Ji-hf;.'1 .

Solution composition mai.-L'1 fitric add

Reference time March 1992

Hi-:. v'"^7^Radioactivity concentration 

Overall uncertainty

97.0 Bq.g1

'’-""ies'tietciiiiw::":'-

Photon-emitting impurities None detected ^
.. iVi .'v > d .''jona ■'•vr-

Alpha-particle-eraitting impurities None detected (4)

i’’ i.':- Half life ' (^14 ±0.11) x lO6 years ^

^ ’Measuring instrument NIST "O.Bira defined-solid-angle counter
witii scintillation detector

. kV.1 f ' , ' : V ■•l/r,- ■ '

This standard reference material was prepared in the Physics Laboratory, Ionizing Radiation Division, 
Radioactivity Group, J.M. Robin Hutchinson, Acting Group Leader.

'1

Gaithersburg, MD 
January 1993

William P. Reed, Chief
Standard Reference Materials Program

*Notes on back
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NOTES

(1) Approximately five milliliters of solution. Ampoule specifications:

body diameter 16.5 ± 0^ mm
" Wall thickness 0.60 ± 0.04 mm 

barium content less than 2 J percent 
lead oxide content less than 0.02 percent 

other heavy elements trace quantities

(2) The overall uncertainty was formed by taking three times the quadratic combination of 
the standard deviations of the mean* or approximations thereof, for the following:

a) alpha-particle-emission-rate measurements 0.34 percent
b) background ; 0.01 percent
c) livefime , ^ 0.10 percent
d) detection efficiency 0.16 percent
e) countrrate-vs-energy extrapolation to zero energy 0.10 percent
0 half life" 0.00 percent

. g) gravimetric measurements 0.10 percent
..............h) alpha-emitting impurities 0.10 percent

(3) The protactinium-233 daughter of heptunium-237 is approximately in equilibrium.
The limit of detection for photon-emitting impurities is .

0.19 y-s'^g’1 for energies between 30 and 3Q7 keV and 
0.01 y-s'^g"1 for energies between 317 and 1750 keV,

, ■ , j. ' ' ii' ' ’ . ’ ■ .r ' .
provided that the impurity photons are separated in energy by 5 keV or more
from photons emitted in the decay of neptunium-237 and progeny.

(4) The limit of detection for alpha-particle-emitting impurities is

, 0.10 a-s’^g'1 for energies between 1.0 and 4.3 MeV and 
0.05 ofs’^g4 for energies between 4.9 and 10 MeV.

(5) Evaluated Nuclear Structure Data File (ENSDF), February 1990.

For further information please contact Dr. J.M. Robin Hutchinson at NIST. 
Telephone: (301) 975-5532 
FAX: (301) 926-7416

Page 382 of 913
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Subsection 1: Energy Calibration

The Energy Calibration energy=Cal_Zero+(e1*C)+(e2*CA2)

where: CaLZero = Energy Calibration Zero
el = Energy Calibration Slope 
e2 = Energy Calibration Quadratic 
C = Channel

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument : CHAMBER 001 
Detector : 33088

Calibration Date/Time : 3-APR-2006 16:30:52
Calibration Source Id : AESS-001 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.589

4341 2/28/06 4768.800 4768.498
4320A 2/28/06 5795.020 5794.859

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2394.447 
4.976289 

2.7050270E-04 
7774.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 003 
20659
3-APR-2006 16:32:34 

AESS-003
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.813

4341 2/28/06 4768.800 4768.688
4320A 2/28/06 5795.020 5795.021

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2371.253 
5.028544 

2.5955989E-04 
7793.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 004 
33077
3-APR-2006 16:32:51 

AESS-004
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3181.835

4341 2/28/06 4768.800 4768.419
4320A 2/28/06 5795.020 5794.571

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2409.653 
4.949907 

2.7518670E-04 
7767.000
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Instrument : CHAMBER 005 
Detector : 28642

Calibration Date/Time : 3-APR-2006 16:33:05
Calibration Source Id : AESS-005

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4768.800
4320A 2/28/06 5795.020 5794.893

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2356.725 
4.952652 
3.0983411E-04 
7753.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 007 
30416
3-APR-2006 16:35:21 

AESS-007
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4768.624
4320A 2/28/06 5795.020 5795.021

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2382.813 
4.944474 
3.1966669E-04 
7781.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 009 
13285
3-APR-2006 16:39:51 

AESS-009
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.700

4341 2/28/06 4768.800 4768.800
4320A 2/28/06 5795.020 5794.917

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2406.029 
4.889740 
3.3907106E-04 
7769.000
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Instrument : CHAMBER 010 
Detector : 33083

Calibration Date/Time : 3-APR-2006 16:40:04
Calibration Source Id : AESS-010 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.328

4341 2/28/06 4768.800 4768.118
4320A 2/28/06 5795.020 5795.011

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2382.230 
4.964393 

2.9206229E-04 
7772.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 011 
9537
3-APR-2006 16:40:58 

AESS-011
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.722

4341 2/28/06 4768.800 4768.758
4320A 2/28/06 5795.020 5794.941

Energy/Channel Equation : see above
Energy Calibration Zero : 2401.574

Energy Calibration Slope : 4.894418
Energy Calibration Quadratic : 3.3610439E-04

Energy Calibration Range : 7766.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 012 
33085
3-APR-2006 16:41:13 

AESS-012
Source Id Expiration Date Standard Energy Actual Energy
6445-278

4341
4320A

2/28/06
2/28/06
2/28/06

3183.000
4768.800
5795.020

3183.000
4768.403
5794.958

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2403.072 
4.959775 

2.8419620E-04 
7780.000
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Instrument : CHAMBER 013 
Detector : 21084

Calibration Date/Time : 3-APR-2006 16:41:26
Calibration Source Id : AESS-013 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.603

4341 2/28/06 4768.800 4769.678
4320A 2/28/06 5795.020 5795.297

Energy/Channel Equation : see above
Energy Calibration Zero : 2372.215

Energy Calibration Slope : 4.879492
Energy Calibration Quadratic : 3.3235765E-04

Energy Calibration Range : 7717.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 016 
21086
3-APR-2006 16:45:33 

AESS-016
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.993

4341 2/28/06 4768.800 4768.792
4320A 2/28/06 5795.020 5794.887

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2373.788 
4.866085 
3.4461656E-04 
7718.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 017 
33203
3-APR-2006 16:45:52 

AESS-017
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.753

4341 2/28/06 4768.800 4768.686
4320A 2/28/06 5795.020 5795.002

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2381.283 
4.983909 

2.9758285E-04 
7797.000
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Instrument : CHAMBER 018 
Detector : 21063

Calibration Date/Time : 3-APR-2006 16:46:43
Calibration Source Id : AESS-018 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.678

4341 2/28/06 4768.800 4768.731
4320A 2/28/06 5795.020 5795.019

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2340.789 
4.900531 
3.0987556E-04 
7684.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 019 
23882
3-APR-2006 16:46:59 

AESS-019
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.344

4341 2/28/06 4768.800 4769.286
4320A 2/28/06 5795.020 5795.346

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2328.678 
5.011906 

2.4903595E-04 
7722.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 020 
33093
3-APR-2006 16:47:46 

AESS-020
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4768.523
4320A 2/28/06 5795.020 5795.020

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2351.189 
4.985672 

2.7204608E-04 
7742.000

Page 387 of 913



Instrument : CHAMBER 021 
Detector : 33893

Calibration Date/Time : 3-APR-2006 16:48:06
Calibration Source Id : AESS-021

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.276

4341 2/28/06 4768.800 4768.355
4320A 2/28/06 5795.020 5794.907

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2374.427 
4.951159 
3.0070700E-04 
7760.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 023 
22873
3-APR-2006 16:49:38 

AESS-023
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3180.453

4341 2/28/06 4768.800 4764.511
4320A 2/28/06 5795.020 5793.157

Energy/Channel Equation : see above
Energy Calibration Zero : 2403.611

Energy Calibration Slope : 4.972397
Energy Calibration Quadratic : 2.1793865E-04

Energy Calibration Range : 7724.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 026 
34427
4-APR-2006 12:02:00 

AESS-002
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.743

4341 2/28/06 4768.800 4768.458
4320A 2/28/06 5795.020 5794.860

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2367.357 
4.926605 
3.3364003E-04 
7762.000
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Instrument : CHAMBER 027 
Detector : 31436

Calibration Date/Time : 4-APR-2006 12:02:17
Calibration Source Id : AESS-003

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.368

4341 2/28/06 4768.800 4769.435
4320A 2/28/06 5795.020 5795.142

Energy/Channel Equation : see above
Energy Calibration Zero : 2385.802

Energy Calibration Slope : 4.966618
Energy Calibration Quadratic : 2.6491811 E-04

Energy Calibration Range : 7749.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 028 
21056
4-APR-2006 12:02:41 

AESS-004
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4768.801
4320A 2/28/06 5795.020 5795.020

Energy/Channel Equation : see above
Energy Calibration Zero : 2320.544

Energy Calibration Slope : 4.935237
Energy Calibration Quadratic : 2.7769944E-04

Energy Calibration Range : 7665.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 029 
30419
4-APR-2006 12:02:56 
AESS-005

Source Id Expiration Date Standard Energy Actual Energy
6445-278

4341
4320A

2/28/06
2/28/06
2/28/06

3183.000
4768.800
5795.020

3183.690
4770.051
5795.380

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2360.631 
4.932264 
2.8612607E-04 
7711.000
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Instrument : CHAMBER 030 
Detector : 30420

Calibration Date/Time : 4-APR-200612:03:11
Calibration Source Id : AESS-006

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4768.638
4320A 2/28/06 5795.020 5794.905

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2379.492 
4.942307 
3.2948688E-04 
7786.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 032 
33207
4-APR-2006 12:04:09 

AESS-008
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.162

4341 2/28/06 4768.800 4769.075
4320A 2/28/06 5795.020 5795.066

Energy/Channel Equation : see above
Energy Calibration Zero : 2332.264

Energy Calibration Slope : 4.962142
Energy Calibration Quadratic : 2.9673061 E-04

Energy Calibration Range : 7725.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 033 
28647
4-APR-2006 12:04:20 

AESS-009
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4768.737
4320A 2/28/06 5795.020 5794.927

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2371.926 
4.915609 
3.0408576E-04 
7724.000
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Instrument : CHAMBER 034 
Detector : 32697

Calibration Date/Time : 4-APR-2006 12:04:32
Calibration Source Id : AESS-010 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.670

4341 2/28/06 4768.800 4768.840
4320A 2/28/06 5795.020 5795.021

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2340.410 
4.974835 
3.3510773E-04 
7786.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 035 
29271
4-APR-2006 12:04:44 

AESS-011
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4768.800
4320A 2/28/06 5795.020 5795.020

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2347.646 
4.986292 

2.8726328E-04 
7755.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 036 
29275
4-APR-2006 12:04:58 

AESS-012
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3181.797

4341 2/28/06 4768.800 4767.041
4320A 2/28/06 5795.020 5793.387

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2388.490 
5.017391 

3.2070087E-04 
7863.000
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Instrument : CHAMBER 037 
Detector : 32690

Calibration Date/Time : 4-APR-2006 12:05:37
Calibration Source Id : AESS-013 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4768.312
4320A 2/28/06 5795.020 5794.990

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2422.263 
4.994318 
2.9049869E-04 
7841.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 038 
19323
4-APR-2006 12:05:48 

AESS-014
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.338

4341 2/28/06 4768.800 4769.033
4320A 2/28/06 5795.020 5795.267

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2386.917 
4.961154 
3.4057652E-04 
7824.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 040 
30446
4-APR-2006 12:06:33 

AESS-016
Source Id Expiration Date Standard Energy Actual Energy
6445-278

4341
4320A

2/28/06
2/28/06
2/28/06

3183.000
4768.800
5795.020

3182.744
4768.729
5794.990

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2361.522 
4.912026 
3.2777814E-04 
7735.000
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Instrument : CHAMBER 041 
Detector : 22834

Calibration Date/Time : 4-APR-2006 12:06:46
Calibration Source Id : AESS-017

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4769.004
4320A 2/28/06 5795.020 5795.141

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2357.184 
4.881192 
3.4815943E-04 
7721.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 042 
32695
4-APR-2006 12:07:02 

AESS-018
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4769.104
4320A 2/28/06 5795.020 5795.107

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2418.706 
4.890110 
3.4867792E-04 
7792.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 043 
42470
4-APR-2006 12:07:20 

AESS-019
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4769.388
4320A 2/28/06 5795.020 5795.759

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2363.161 
5.010756 

2.3886505E-04 
7745.000
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Instrument : CHAMBER 044 
Detector * 34433

Calibration Date/Time : 4-APR-2006 12:07:31
Calibration Source Id : AESS-020 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4768.800
4320A 2/28/06 5795.020 5795.020

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2381.287 
4.986757 

2.9497029E-04 
7797.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 045 
34430
4-APR-2006 12:07:49 

AESS-021
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4768.799
4320A 2/28/06 5795.020 5795.021

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2396.370 
4.975925 

2.7766536E-04 
7783.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 046 
42471
4-APR-2006 12:08:03 

AESS-022
Source Id Expiration Date Standard Energy Actual Energy
6445-278

4341
4320A

2/28/06
2/28/06
2/28/06

3183.000
4768.800
5795.020

3181.981
4768.475
5794.831

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2370.690 
4.938850 
3.0132200E-04 
7744.000

Page 394 of 913



Instrument : CHAMBER 047 
Detector : 30449

Calibration Date/Time : 4-APR-2006 12:08:14
Calibration Source Id : AESS-023 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4768.801
4320A 2/28/06 5795.020 5795.020

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2367.885 
4.977801 
2.7243813E-04 
7751.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 048 
42483
4-APR-2006 12:08:24 
AESS-024

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4768.800
4320A 2/28/06 5795.020 5795.020

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2379.919 
5.011742 

2.4467456E-04 
7769.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 065 
21087
3-APR-2006 12:05:24 

AESS-001
Source Id Expiration Date Standard Energy Actual Energy
6445-278 2/28/06

4341 2/28/06
4320A 2/28/06

3183.000 3182.701
4768.800 4768.799
5795.020 5795.020

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2381.709 
4.966328 
3.2913609E-04 
7812.000
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Instrument : CHAMBER 066 
Detector : 38159

Calibration Date/Time : 3-APR-2006 12:05:41
Calibration Source Id : AESS-002 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.194

4341 2/28/06 4768.800 4769.460
4320A 2/28/06 5795.020 5795.202

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2361.937 
4.956664 
3.0704346E-04 
7760.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 068 
33204
3-APR-2006 12:06:11 

AESS-004
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.734

4341 2/28/06 4768.800 4768.288
4320A 2/28/06 5795.020 5794.885

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2340.602 
4.952214 

2.9989655E-04 
7726.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 069 
39172
3-APR-2006 12:06:22 

AESS-005
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.678

4341 2/28/06 4768.800 4768.439
4320A 2/28/06 5795.020 5794.953

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2383.433 
4.992626 
3.0025930E-04 
7811.000
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Instrument : CHAMBER 070 
Detector : 33207

Calibration Date/Time : 3-APR-2006 12:06:32
Calibration Source Id : AESS-006

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.583

4341 2/28/06 4768.800 4768.687
4320A 2/28/06 5795.020 5794.788

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2397.668 
4.915377 
3.6479929E-04 
7814.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 072 
33210
3-APR-2006 12:07:20 

AESS-008
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3185.797

4341 2/28/06 4768.800 4771.520
4320A 2/28/06 5795.020 5795.709

Energy/Channel Equation : see above 
Energy Calibration Zero : 2429.633

Energy Calibration Slope : 4.970463
Energy Calibration Quadratic : 2.6446831 E-04

Energy Calibration Range : 7797.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 073 
33211
3-APR-2006 12:07:31 

AESS-009
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.651

4341 2/28/06 4768.800 4768.479
4320A 2/28/06 5795.020 5794.623

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2374.705 
4.961344 
3.4754534E-04 
7820.000
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Instrument : CHAMBER 075 
Detector : 29976

Calibration Date/Time : 3-APR-2006 12:07:53
Calibration Source Id : AESS-011

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.693

4341 2/28/06 4768.800 4768.668
4320A 2/28/06 5795.020 5794.923

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2362.553 
4.960943 
3.2853242E-04 
7787.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 076 
33213
3-APR-2006 12:08:02 

AESS-012
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.644

4341 2/28/06 4768.800 4768.760
4320A 2/28/06 5795.020 5794.972

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2372.898 
4.983890 
3.3487112E-04 
7828.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

CHAMBER 077 
28239
3-APR-2006 12:08:16 

AESS-013
Standard Energy Actual Energy

3183.000 3183.346
4768.800 4769.262
5795.020 5795.317

see above 
2368.874 
4.931313 
3.2203639E-04
7756.000

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id 

Source Id Expiration Date 
6445-278 2/28/06

4341 2/28/06
4320A 2/28/06
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Instrument : CHAMBER 078 
Detector * 34425

Calibration Date/Time : 3-APR-2006 12:08:26
Calibration Source Id : AESS-014

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.993

4341 2/28/06 4768.800 4768.645
4320A 2/28/06 5795.020 5794.911

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2393.754 
4.904502 
3.5731806E-04 
7791.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 079 
28408
3-APR-2006 12:08:37 

AESS-015
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.266

4341 2/28/06 4768.800 4768.567
4320A 2/28/06 5795.020 5794.887

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2383.558 
4.929332 
3.0991141 E-04 
7756.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 080 
29269
3-APR-2006 12:08:46 

AESS-016
Source Id Expiration Date Standard Energy Actual Energy
6445-278

4341
4320A

2/28/06
2/28/06
2/28/06

3183.000
4768.800
5795.020

3182.363
4768.345
5794.711

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2360.141 
5.008783 

2.6339359E-04 
7765.000
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Instrument : CHAMBER 081 
Detector : 28243

Calibration Date/Time : 5-APR-2006 14:20:00
Calibration Source Id : AESS-017

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4769.124
4320A 2/28/06 5795.020 5795.316

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2423.205 
4.974538 

2.3569762E-04 
7764.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 083 
34436
3-APR-2006 12:09:35 

AESS-019
Source Id Expiration Date Standard Energy Actual Energy
6445-278 2/28/06

4341 2/28/06
4320A 2/28/06

3183.000 3183.000
4768.800 4768.144
5795.020 5794.581

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2370.701 
5.018431 

2.5893620E-04 
7781.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 084 
29953
3-APR-2006 12:09:48 

AESS-020
Source Id Expiration Date Standard Energy Actual Energy
6445-278

4341
4320A

2/28/06
2/28/06
2/28/06

3183.000
4768.800
5795.020

3182.067
4768.425
5794.511

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2368.562 
5.005028 

3.0593007E-04 
7815.000
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Instrument : CHAMBER 085 
Detector : 30451

Calibration Date/Time : 3-APR-2006 12:10:02
Calibration Source Id : AESS-021 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.503

4341 2/28/06 4768.800 4768.802
4320A 2/28/06 5795.020 5795.019

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2385.228 
4.990182 
3.0125739E-04 
7811.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 086 
29278
3-APR-2006 12:10:24 

AESS-022
Source Id Expiration Date Standard Energy Actual Energy
6445-278 2/28/06

4341 2/28/06
4320A 2/28/06

3183.000 3183.000
4768.800 4768.313
5795.020 5794.889

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2367.011 
5.001186 

2.4593988E-04 
7746.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 087 
34430
3-APR-2006 12:10:36 

AESS-023
Source Id Expiration Date Standard Energy Actual Energy
6445-278

4341
4320A

2/28/06
2/28/06
2/28/06

3183.000
4768.800
5795.020

3182.326
4768.556
5794.574

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2363.815 
5.009631 

2.4977388E-04 
7756.000
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Instrument : CHAMBER 088 
Detector : 30434

Calibration Date/Time : 3-APR-2006 12:10:54
Calibration Source Id : AESS-024 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.313

4341 2/28/06 4768.800 4767.746
4320A 2/28/06 5795.020 5794.659

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2334.709 
4.874549 
2.1355411E-04 
7550.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 089 
21087
3-APR-2006 23:05:32 

AESS-001
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.451

4341 2/28/06 4768.800 4768.626
4320A 2/28/06 5795.020 5794.917

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2349.260 
4.948930 
3.2322409E-04 
7756.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 090 
38159
3-APR-2006 23:06:16 

AESS-002
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4768.800
4320A 2/28/06 5795.020 5794.866

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2386.311 
4.986774 
3.3244080E-04 
7841.000
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Instrument : CHAMBER 091 
Detector : 33205

Calibration Date/Time : 4-APR-2006 21:06:36
Calibration Source Id : AESS-003 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.391

4341 2/28/06 4768.800 4769.357
4320A 2/28/06 5795.020 5795.305

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2363.386 
4.961743 

3.2066394E-04 
7780.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 092 
33204
3-APR-2006 23:08:02 

AESS-004
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4768.867
4320A 2/28/06 5795.020 5795.175

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2358.222 
4.950097 
3.0710385E-04 
7749.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 093 
33206
3-APR-2006 23:08:14 

AESS-005
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4769.063
4320A 2/28/06 5795.020 5795.298

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2375.739 
4.926612 
3.1170124E-04 
7747.000
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Instrument : CHAMBER 094 
Detector : 33207

Calibration Date/Time : 3-APR-2006 23:08:34
Calibration Source Id : AESS-006 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.993

4341 2/28/06 4768.800 4768.799
4320A 2/28/06 5795.020 5795.021

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2369.583 
4.936423 
3.2235958E-04 
7762.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 096 
30429
3-APR-2006 23:09:48 

AESS-008
Source Id Expiration Date
6445-278 2/28/06

4341 2/28/06
4320A 2/28/06

Standard Energy Actual Energy 
3183.000 3182.677
4768.800 4768.561
5795.020 5794.869

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2346.092 
4.863141 
3.1486651 E-04 
7656.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 098 
30431
3-APR-2006 23:10:26 

AESS-010
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.647

4341 2/28/06 4768.800 4768.514
4320A 2/28/06 5795.020 5794.903

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2380.759 
4.922705 
3.2662629E-04 
7764.000
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Instrument : CHAMBER 099 
Detector : 30432

Calibration Date/Time : 4-APR-2006 21:07:16
Calibration Source Id : AESS-011

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4769.171
4320A 2/28/06 5795.020 5795.241

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2411.170 
4.859684 
3.3678240E-04 
7741.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 101 
31696
3-APR-2006 23:11:17 

AESS-013
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3181.759

4341 2/28/06 4768.800 4767.478
4320A 2/28/06 5795.020 5793.923

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2397.165 
4.939373 

2.7448736E-04 
7743.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 102 
30438
3-APR-2006 23:11:38 

AESS-014
Source Id Expiration Date Standard Energy Actual Energy
6445-278

4341
4320A

2/28/06
2/28/06
2/28/06

3183.000
4768.800
5795.020

3183.000
4768.799
5795.021

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2390.065 
4.967123 
3.3759646E-04 
7830.000
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Instrument : CHAMBER 103 
Detector : 30437

Calibration Date/Time : 3-APR-2006 23:11:50
Calibration Source Id : AESS-015 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.632

4341 2/28/06 4768.800 4768.780
4320A 2/28/06 5795.020 5795.021

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2378.634 
4.949142 
3.4029011 E-04 
7803.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 104 
30436
3-APR-2006 23:12:05 

AESS-016
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.656

4341 2/28/06 4768.800 4768.710
4320A 2/28/06 5795.020 5794.893

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2402.033 
4.941638 
3.3733863E-04 
7816.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 106 
45382
3-APR-2006 23:13:35 

AESS-018
Source Id Expiration Date Standard Energy Actual Energy
6445-278

4341
4320A

2/28/06
2/28/06
2/28/06

3183.000
4768.800
5795.020

3183.390
4768.938
5795.081

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2377.948 
4.942991 
3.4093895E-04 
7797.000
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Instrument : CHAMBER 107 
Detector : 31697

Calibration Date/Time : 3-APR-2006 23:13:46
Calibration Source Id : AESS-019 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4768.800
4320A 2/28/06 5795.020 5795.020

Energy/Channel Equation : see above
Energy Calibration Zero : 2398.373

Energy Calibration Slope : 4.985534
Energy Calibration Quadratic : 2.7872290E-04

Energy Calibration Range : 7796.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 109 
31693
3-APR-2006 23:14:12 

AESS-021
Source Id Expiration Date Standard Energy Actual Energy
6445-278 2/28/06

4341 2/28/06
4320A 2/28/06

3183.000 3183.000
4768.800 4769.000
5795.020 5795.208

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2387.754 
4.924148 
3.0788378E-04 
7753.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 110 
30447
4-APR-2006 21:08:36 

AESS-022
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.635

4341 2/28/06 4768.800 4768.800
4320A 2/28/06 5795.020 5795.020

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2419.221 
4.999035 
2.2320703E-04 
7772.000
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Instrument : CHAMBER 111 
Detector : 30448

Calibration Date/Time : 3-APR-2006 23:15:36
Calibration Source Id : AESS-023 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3182.627

4341 2/28/06 4768.800 4768.799
4320A 2/28/06 5795.020 5795.021

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2388.052 
4.962283 
2.9634466E-04 
7780.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 112 
30449
3-APR-2006 23:15:47 

AESS-024
Source Id Expiration Date
6445-278 2/28/06

4341 2/28/06
4320A 2/28/06

Standard Energy Actual Energy 
3183.000 3183.000
4768.800 4768.664
5795.020 5795.019

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2375.519 
4.935473 

2.8306872E-04 
7726.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 113 
45-111B4
4-APR-2006 17:02:58 

AESS-001
Source Id Expiration Date Standard Energy Actual Energy
6445-278

4341
4320A

2/28/06
2/28/06
2/28/06

3183.000
4768.800
5795.020

3182.303
4767.615
5794.404

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2393.614 
4.990646 
3.0610454E-04 
7825.000
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Instrument : CHAMBER 114 
Detector : 45-111B5

Calibration Date/Time : 4-APR-2006 17:03:22
Calibration Source Id : AESS-007

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3181.771

4341 2/28/06 4768.800 4767.996
4320A 2/28/06 5795.020 5794.695

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2391.292 
4.957956 

3.2139214E-04 
7805.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 115 
45-132EE5 
4-APR-2006 17:03:37 

AESS-002
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3183.000

4341 2/28/06 4768.800 4768.468
4320A 2/28/06 5795.020 5794.664

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2372.417 
4.988519 

2.9488039E-04 
7790.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 116 
45-132FF2 
4-APR-2006 17:03:51 

AESS-008
Source Id Expiration Date Standard Energy Actual Energy
6445-278

4341
4320A

2/28/06
2/28/06
2/28/06

3183.000
4768.800
5795.020

3181.985
4767.986 
5794.612

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2377.594 
4.965635 
3.1974592E-04 
7798.000
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Instrument : CHAMBER 117 
Detector : 45-132FF3

Calibration Date/Time : 4-APR-2006 17:04:04
Calibration Source Id : AESS-003 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3181.825

4341 2/28/06 4768.800 4767.294
4320A 2/28/06 5795.020 5794.289

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2399.138 
4.995797 
2.8692893E-04 
7816.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 118 
45-132FF4 
4-APR-2006 17:04:21 

AESS-009
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3181.738

4341 2/28/06 4768.800 4767.705
4320A 2/28/06 5795.020 5794.733

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2382.726 
4.977871 
3.1087140E-04 
7806.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 119 
45-132FF5 
4-APR-2006 17:04:33 

AESS-004
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3181.725

4341 2/28/06 4768.800 4768.406
4320A 2/28/06 5795.020 5794.422

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2394.460 
4.945233 
3.2115451 E-04 
7795.000

Page 410 of 913



Instrument : CHAMBER 120 
Detector : 45-142F1

Calibration Date/Time : 4-APR-2006 17:05:08
Calibration Source Id : AESS-010 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3181.702

4341 2/28/06 4768.800 4767.716
4320A 2/28/06 5795.020 5794.385

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2370.954 
4.969444 
2.9560321 E-04 
7770.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 121 
45-142J4
4-APR-2006 17:05:19 

AESS-005
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3181.854

4341 2/28/06 4768.800 4767.926
4320A 2/28/06 5795.020 5794.359

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2388.517 
4.957601 
3.2604721 E-04 
7807.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 122 
45-142J5
4-APR-2006 17:05:33 
AESS-011

Source Id Expiration Date Standard Energy Actual Energy
6445-278

4341
4320A

2/28/06
2/28/06
2/28/06

3183.000
4768.800
5795.020

3181.708
4767.643
5794.644

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2379.562 
4.966173 
3.1077259E-04 
7791.000
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Instrument : CHAMBER 123 
Detector : 45-142V1

Calibration Date/Time : 4-APR-2006 17:05:57
Calibration Source Id : AESS-006 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3180.927

4341 2/28/06 4768.800 4767.132
4320A 2/28/06 5795.020 5794.117

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2393.486 
4.981727 

2.8783656E-04 
7797.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 124 
45-142V2
4-APR-2006 17:06:12 
AESS-012

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3181.329

4341 2/28/06 4768.800 4767.124
4320A 2/28/06 5795.020 5794.622

Energy/Channel Equation : see above
Energy Calibration Zero : 2394.312

Energy Calibration Slope : 4.963425
Energy Calibration Quadratic : 3.1662040E-04

Energy Calibration Range : 7809.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 125 
45-142V3
4-APR-2006 17:06:28 

AESS-013
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3181.749

4341 2/28/06 4768.800 4766.709
4320A 2/28/06 5795.020 5794.138

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2389.743 
4.991052 

2.6156937E-04 
7775.000
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Instrument : CHAMBER 126 
Detector : 45-142V5

Calibration Date/Time : 4-APR-2006 17:06:44
Calibration Source Id : AESS-019

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3181.536

4341 2/28/06 4768.800 4766.676
4320A 2/28/06 5795.020 5794.299

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2392.589 
5.019009 

2.5404955E-04 
7798.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument : CHAMBER 127 
Detector : 45-142W1

Calibration Date/Time : 4-APR-2006 17:07:12
Calibration Source Id : AESS-014 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3181.047

4341 2/28/06 4768.800 4767.379
4320A 2/28/06 5795.020 5794.462

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2390.982 
4.949072 
3.2237647E-04 
7797.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 128 
45-142W2
4-APR-2006 17:07:27 

AESS-020
Source Id Expiration Date Standard Energy Actual Energy
6445-278

4341
4320A

2/28/06
2/28/06
2/28/06

3183.000
4768.800
5795.020

3181.794
4767.351
5794.426

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2376.436 
4.990520 
2.8923506E-04 
7790.000
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Instrument : CHAMBER 129 
Detector : 45-142W3

Calibration Date/Time : 4-APR-2006 17:07:43
Calibration Source Id : AESS-015 

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3181.920

4341 2/28/06 4768.800 4767.431
4320A 2/28/06 5795.020 5794.286

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2397.947 
4.950837 
3.2286491 E-04 
7806.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 130 
45-142W5
4-APR-2006 17:07:58 

AESS-021
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3181.779

4341 2/28/06 4768.800 4767.779
4320A 2/28/06 5795.020 5794.289

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2390.948 
5.005381 

2.9957382E-04 
7831.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 131 
45-145K1
4-APR-2006 17:08:16 

AESS-016
Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3181.832

4341 2/28/06 4768.800 4767.927
4320A 2/28/06 5795.020 5794.474

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2383.200 
4.971618 
3.1435001 E-04 
7804.000
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Instrument : CHAMBER 132 
Detector : 45-145K2

Calibration Date/Time : 4-APR-2006 17:08:32
Calibration Source Id : AESS-022

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3181.897

4341 2/28/06 4768.800 4767.248
4320A 2/28/06 5795.020 5794.594

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2374.090 
5.015432 

2.7181130E-04 
7795.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 133 
45-145K3
4-APR-2006 17:09:47 

AESS-017
Source Id Expiration Date Standard Energy Actual Energy
6445-278 2/28/06

4341 2/28/06
4320A 2/28/06

3183.000 3181.967
4768.800 4767.767
5795.020 5794.419

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2364.883 
4.958282 

2.8459914E-04 
7741.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 134 
45-145K4
4-APR-2006 17:11:02 

AESS-023
Source Id Expiration Date Standard Energy Actual Energy
6445-278

4341
4320A

2/28/06
2/28/06
2/28/06

3183.000
4768.800
5795.020

3181.715
4767.525
5794.621

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2384.888 
4.989409 

2.7175582E-04 
7779.000
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Instrument : CHAMBER 135 
Detector : 45-145K5

Calibration Date/Time : 4-APR-2006 17:11:53
Calibration Source Id : AESS-018

Source Id Expiration Date Standard Energy Actual Energy 
6445-278 2/28/06 3183.000 3181.833

4341 2/28/06 4768.800 4768.171
4320A 2/28/06 5795.020 5794.435

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2394.605 
4.968740 

2.9795556E-04 
7795.000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument 
Detector 

Calibration Date/Time 
Calibration Source Id

CHAMBER 136 
45-145L1
4-APR-2006 17:12:12 

AESS-024
Source Id Expiration Date Standard Energy Actual Energy
6445-278

4341
4320A

2/28/06
2/28/06
2/28/06

3183.000
4768.800
5795.020

3181.493
4767.151
5794.044

Energy/Channel Equation 
Energy Calibration Zero 

Energy Calibration Slope 
Energy Calibration Quadratic 

Energy Calibration Range

see above 
2384.309 
5.003936 

2.5798104E-04 
7779.000
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Subsection 2: Background Calibration

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

Start Energy End Energy
2990.456 3298.943
4433.436 4903.018
5530.638 5887.374

: CHAMBER 001 
: 33088
: 2-APR-200611:38:32
: 60000.00 
Counts Counts
in 1000 min during Cal
2.000000 0.4799997
13.00000 3.119998
28.00000 6.719995

% Error 
70.71068 
27.73501 
18.89822

Confidence
95.00000
95.00000
95.00000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

Start Energy 
2988.599 
4434.674 
5535.248

End Energy 
3300.169 
4902.844 
5883.783

: CHAMBER 003 
: 20659
: 2-APR-200611:38:32
: 60000.00 
Counts Counts
in 1000 min during Cal
5.000000 1.199999
22.00000 5.279996
33.00000 7.919994

% Error 
44.72136 
21.32007 
17.40777

Confidence
95.00000
95.00000
95.00000

Instrument CHAMBER 004
Detector 33077

Background Analysis Date/Time 2-APR-2006 11:38:32
Background Count Time 60000.00

Counts Counts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2987.545 3299.456 0.0000000E+00 0.0000000E+00 0.0000000E+00 95.00000
N P-237 4433.646 4906.400 4.000000 0.9599993 50.00000 95.00000
CM-244 5531.494 5886.867 18.00000 4.319997 23.57022 95.00000

Instrument CHAMBER 005
Detector 28642

Background Analysis Date/Time 2-APR-2006 11:38:32
Background Count Time 60000.00

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2990.709 3298.775 3.000000 0.7199995 57.73503 95.00000
N P-237 4434.190 4905.248 19.00000 4.559997 22.94157 95.00000
CM-244 5530.463 5883.921 31.00000 7.439995 17.96053 95.00000
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Instrument : CHAMBER 007 
Detector : 30416

Background Analysis Date/Time : 2-APR-200611:38:33

Cal. Isotopes

Background Count Time

Start Energy End Energy

: 60000.00 
Counts 
in 1000 min

Counts 
during Cal % Error Confidence

GD-148 2990.797 3298.358 1.000000 0.2399998 100.0000 95.00000
N P-237 4432.556 4903.394 25.00000 5.999996 20.00000 95.00000
CM-244 5533.897 5887.491 49.00000 11.75999 14.28572 95.00000

Instrument CHAMBER 009
Detector 13285

Background Analysis Date/Time 2-APR-2006 11:38:33
Background Count Time 60000.00

Counts Counts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2987.740 3302.180 3.000000 0.7199995 57.73503 95.00000
N P-237 4436.826 4904.306 10.00000 2.399998 31.62278 95.00000
CM-244 5530.853 5882.488 30.00000 7.199995 18.25742 95.00000

Instrument CHAMBER 010
Detector 33083

Background Analysis Date/Time 2-APR-2006 11:38:33
Background Count Time 60000.00

Counts Counts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2992.233 3300.495 1.000000 0.2399998 100.0000 95.00000
N P-237 4435.514 4905.914 11.00000 2.639998 30.15113 95.00000
CM-244 5535.151 5882.345 27.00000 6.479995 19.24501 95.00000

Instrument CHAMBER 011
Detector 9537

Background Analysis Date/Time 2-APR-2006 11:38:33
Background Count Time 60000.00

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2988.769 3298.475 1.000000 0.2399998 100.0000 95.00000
N P-237 4433.776 4901.438 2.000000 0.4799997 70.71068 95.00000
CM-244 5533.457 5885.193 35.00000 8.399994 16.90309 95.00000
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Instrument CHAMBER 012
Detector 33085

Background Analysis Date/Time 2-APR-2006 11:38:33
Background Count Time 60000.00

Counts Counts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2992.283 3299.978 1.000000 0.2399998 100.0000 95.00000
N P-237 4432.454 4901.598 3.000000 0.7199995 57.73503 95.00000
CM-244 5534.285 5885.751 13.00000 3.119998 27.73501 95.00000

Instrument CHAMBER 013
Detector 21084

Background Analysis Date/Time 2-APR-2006 11:38:34
Background Count Time 60000.00

Counts Counts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2992.308 3301.307 1.000000 0.2399998 100.0000 95.00000
N P-237 4433.829 4905.476 4.000000 0.9599993 50.00000 95.00000
CM-244 5530.551 5886.625 27.00000 6.479995 19.24501 95.00000

Instrument CHAMBER 016
Detector 21086

Background Analysis Date/Time 2-APR-2006 11:38:34
Background Count Time 60000.00

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2992.386 3300.792 3.000000 0.7199995 57.73503 95.00000
N P-237 4437.111 4903.407 9.000000 2.159998 33.33334 95.00000
CM-244 5533.819 5884.776 38.00000 9.119993 16.22214 95.00000

Instrument CHAMBER 017
Detector 33203

Background Analysis Date/Time 2-APR-2006 11:38:34
Background Count Time 60000.00

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2988.693 3298.212 1.000000 0.2399998 100.0000 95.00000
N P-237 4432.905 4905.400 9.000000 2.159998 33.33334 95.00000
CM-244 5532.198 5886.394 44.00000 10.55999 15.07557 95.00000
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Instrument CHAMBER 018
Detector 21063

Background Analysis Date/Time 2-APR-2006 11:38:34
Background Count Time 60000.00

Counts Counts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2988.076 3298.134 1.000000 0.2399998 100.0000 95.00000
N P-237 4433.036 4905.011 4.000000 0.9599993 50.00000 95.00000
CM-244 5535.243 5885.674 34.00000 8.159994 17.14986 95.00000

Instrument CHAMBER 019
Detector 23882

Background Analysis Date/Time 2-APR-2006 11:38:35
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2989.511 3300.144 16916.00 4059.841 0.7688669 95.00000
N P-237 4435.855 4902.151 5184.000 1244.160 1.388889 95.00000
CM-244 5531.789 5884.041 1897.000 455.2801 2.295970 95.00000

Instrument CHAMBER 020
Detector 33093

Background Analysis Date/Time 2-APR-2006 11:38:35
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2988.758 3298.111 2.000000 0.4800001 70.71068 95.00000
N P-237 4435.838 4901.523 7.000000 1.680000 37.79645 95.00000
CM-244 5530.915 5883.311 45.00000 10.80000 14.90712 95.00000

Instrument CHAMBER 021
Detector 33893

Background Analysis Date/Time 2-APR-2006 11:38:35
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2987.969 3300.683 1.000000 0.2400001 100.0000 95.00000
N P-237 4434.165 4904.181 5.000000 1.200000 44.72136 95.00000
CM-244 5533.125 5885.623 21.00000 5.040001 21.82179 95.00000
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Cal. Isotopes 
GD-148 
N P-237 
CM-244

Start Energy 
2988.365 
4432.587 
5533.585

End Energy 
3300.653 
4902.786 
5885.616

: CHAMBER 023 
: 22873
: 2-APR-200611:38:35 
: 59999.99
Counts Counts
in 1000 min during Cal
2.000000 0.4800001
9.000000 2.160001
41.00000 9.840002

% Error 
70.71068 
33.33334 
15.61738

Confidence
95.00000
95.00000
95.00000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

Start Energy 
2988.396 
4432.951 
5534.085

End Energy 
3300.299 
4903.551 
5882.486

CHAMBER 026 
34427
2-APR-2006 11:38:36 
59999.99

Counts 
in 1000 min 
1.000000
14.00000
27.00000

Counts 
during Cal 

0.2400001 
3.360001 
6.480001

% Error 
100.0000 
26.72612 
19.24501

Confidence
95.00000
95.00000
95.00000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

: CHAMBER 027 
: 31436
: 2-APR-200611:38:36
: 59999.99
Counts Counts

Start Energy 
2990.641 
4435.554 
5535.178

End Energy in 1000 min during Cal % Error
3298.501 0.0000000E+00 0.0000000E+00 0.0000000E+00
4903.960 9.000000 2.160001 33.33334
5885.600 13.00000 3.120001 27.73501

Confidence
95.00000
95.00000
95.00000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

Start Energy End Energy
2991.862 3298.519
4437.162 4904.527
5534.678 5884.670

: CHAMBER 028 
: 21056
: 2-APR-200611:38:36
: 59999.99
Counts Counts
in 1000 min during Cal
1.000000 0.2400001
5.000000 1.200000
3.000000 0.7200001

% Error 
100.0000 
44.72136 
57.73503

Confidence
95.00000
95.00000
95.00000
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Instrument CHAMBER 029
Detector 30419

Background Analysis Date/Time 2-APR-2006 11:38:36
Background Count Time 59999.99

CountsCounts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2991.643 3298.009 4.000000 0.9600002 50.00000 95.00000
N P-237 4436.124 4903.513 4.000000 0.9600002 50.00000 95.00000
CM-244 5533.909 5884.139 20.00000 4.800001 22.36068 95.00000

Instrument CHAMBER 030
Detector 30420

Background Analysis Date/Time 2-APR-2006 11:38:36
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2992.381 3300.032 2.000000 0.4800001 70.71068 95.00000
N P-237 4435.171 4901.399 1.000000 0.2400001 100.0000 95.00000
CM-244 5532.938 5887.226 28.00000 6.720002 18.89822 95.00000

Instrument CHAMBER 032
Detector 33207

Background Analysis Date/Time 2-APR-2006 11:38:36
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2992.438 3301.011 4.000000 0.9599994 50.00000 95.00000
N P-237 4437.450 4903.298 8.000000 1.919999 35.35534 95.00000
CM-244 5533.518 5886.674 40.00000 9.599994 15.81139 95.00000

Instrument CHAMBER 033
Detector 28647

Background Analysis Date/Time 2-APR-2006 11:38:36
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2991.128 3301.778 10.00000 2.399998 31.62278 95.00000
N P-237 4433.277 4905.752 9.000000 2.159999 33.33334 95.00000
CM-244 5531.202 5887.135 39.00000 9.359994 16.01282 95.00000
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Cal. Isotopes 
GD-148 
N P-237 
CM-244

Start Energy End Energy
2987.740 3297.727
4436.424 4906.295
5532.067 5883.683

: CHAMBER 034 
: 32697
: 2-APR-2006 11:38:36
: 59999.99
Counts Counts
in 1000 min during Cal
18.00000 4.319997
31.00000 7.439995
33.00000 7.919995

% Error Confidence
23.57022 95.00000
17.96053 95.00000
17.40777 95.00000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

Start Energy End Energy
2990.597 3300.316
4435.093 4902.062
5533.546 5887.289

: CHAMBER 035 
: 29271
: 2-APR-200611:38:36
: 59999.99
Counts Counts
in 1000 min during Cal
1.000000 0.2399998
25.00000 5.999996
24.00000 5.759996

% Error 
100.0000 
20.00000 
20.41241

Confidence
95.00000
95.00000
95.00000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

: CHAMBER 036 
: 29275
: 2-APR-200611:38:36
: 59999.99
Counts Counts

Start Energy End Energy in 1000 min during Cal % Error
2990.101 3302.011 0.0000000E+00 0.0000000E+00 0.0000000E+00
4436.212 4902.690 21.00000 5.039997 21.82179
5530.586 5883.211 28.00000 6.719995 18.89822

Confidence
95.00000
95.00000
95.00000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

Start Energy End Energy 
2990.331 3300.070
4435.120 4902.289
5534.121 5882.713

: CHAMBER 037 
: 32690
: 2-APR-200611:38:37
: 59999.99
Counts Counts
in 1000 min during Cal
3.000000 0.7200001
15.00000 3.600001
34.00000 8.160002

% Error 
57.73503 
25.81989 
17.14986

Confidence
95.00000
95.00000
95.00000
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Cal. Isotopes Start Energy End Energy
Counts 
in 1000 min

Counts 
during Cal % Error Confidence

GD-148 2992.203 3301.129 4.000000 0.9600002 50.00000 95.00000
N P-237 4436.340 4904.950 11.00000 2.640001 30.15113 95.00000
CM-244 5534.574 5885.451 22.00000 5.280001 21.32007 95.00000

Instrument CHAMBER 040
Detector 30446

Background Analysis Date/Time 2-APR-2006 11:38:37
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2990.636 3301.603 3.000000 0.7200001 57.73503 95.00000
N P-237 4435.733 4904.719 11.00000 2.640001 30.15113 95.00000
CM-244 5532.976 5885.423 19.00000 4.560001 22.94157 95.00000

Instrument CHAMBER 041
Detector 22834

Background Analysis Date/Time 2-APR-2006 11:38:37
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2987.681 3302.193 2.000000 0.4800001 70.71068 95.00000
N P-237 4432.502 4905.743 8.000000 1.920000 35.35534 95.00000
CM-244 5533.298 5885.604 23.00000 5.520001 20.85144 95.00000

Instrument CHAMBER 042
Detector 32695

Background Analysis Date/Time 2-APR-2006 11:38:37
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2990.651 3300.194 4.000000 0.9600002 50.00000 95.00000
N P-237 4435.708 4903.810 19.00000 4.560001 22.94157 95.00000
CM-244 5531.417 5883.758 26.00000 6.240001 19.61161 95.00000
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Instrument : CHAMBER 043
Detector : 42470

Background Analysis Date/Time : 2-APR-200611:38:38
Background Count Time : 59999.99

CountsCounts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2988.168 3298.326 1.000000 0.2399998 100.0000 95.00000
N P-237 4436.901 4902.013 2.000000 0.4799997 70.71068 95.00000
CM-244 5535.121 5886.262 19.00000 4.559997 22.94157 95.00000

Instrument CHAMBER 044
Detector 34433

Background Analysis Date/Time 2-APR-2006 11:38:38
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2989.004 3298.648 28.00000 6.719995 18.89822 95.00000
N P-237 4433.632 4906.174 35.00000 8.399995 16.90309 95.00000
CM-244 5532.967 5887.129 38.00000 9.119994 16.22214 95.00000

Instrument CHAMBER 045
Detector 34430

Background Analysis Date/Time 2-APR-2006 11:38:38
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2992.438 3301.033 4.000000 0.9599994 50.00000 95.00000
N P-237 4436.365 4906.490 17.00000 4.079998 24.25356 95.00000
CM-244 5535.004 5886.982 17.00000 4.079998 24.25356 95.00000

Instrument CHAMBER 046
Detector 42471

Background Analysis Date/Time 2-APR-2006 11:38:38
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2987.741 3299.741 14.00000 3.359998 26.72612 95.00000
N P-237 4435.900 4904.967 49.00000 11.75999 14.28572 95.00000
CM-244 5532.671 5884.488 25.00000 5.999996 20.00000 95.00000
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Cal. Isotopes 
GD-148 
N P-237 
CM-244

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument : CHAMBER 047 
Detector : 30449

Background Analysis Date/Time : 2-APR-2006 11:38:38
Background Count Time : 59999.99

Counts Counts
Start Energy End Energy in 1000 min during Cal % Error Confidence
2989.322 3298.103 0.0000000E+00 0.0000000E+00 0.0000000E+00 95.00000
4433>80 4903.899 14.00000 3.359998 26.72612 95.00000
5532.276 5884.114 29.00000 6.959996 18.56953 95.00000

Instrument : CHAMBER 048
Detector : 42483

Background Analysis Date/Time : 2-APR-2006 11:38:38
Background Count Time : 59999.99

Counts Counts
Start Energy End Energy in 1000 min during Cal % Error Confidence
2989.922 3300.161 1.000000 0.2399998 100.0000 95.00000
4434.180 4904.923 20.00000 4.799997 22.36068 95.00000
5533.436 5885.010 24.00000 5.759996 20.41241 95.00000

Instrument : CHAMBER 065
Detector : 21087

Background Analysis Date/Time : 2-APR-200611:38:39
Background Count Time : 59999.99

Counts Counts
Start Energy End Energy in 1000 min during Cal % Error Confidence
2992.500 3301.569 5.000000 1.199999 44.72136 95.00000
4436.593 4904.814 10.00000 2.399998 31.62278 95.00000
5533.641 5883.942 18.00000 4.319997 23.57022 95.00000

Instrument : CHAMBER 066
Detector : 38159

Background Analysis Date/Time : 2-APR-200611:38:39
Background Count Time : 59999.99

Counts Counts
Start Energy End Energy in 1000 min during Cal % Error Confidence
2991.351 3299.570 1.000000 0.2399998 100.0000 95.00000
4435.367 4906.503 12.00000 2.879998 28.86751 95.00000
5531.751 5885.195 19.00000 4.559997 22.94157 95.00000
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Instrument CHAMBER 068
Detector 33204

Background Analysis Date/Time 2-APR-2006 11:38:39
Background Count Time 59999.99

CountsCounts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2989.458 3302.482 2.000000 0.4799997 70.71068 95.00000
N P-237 4437.019 4902.188 5.000000 1.199999 44.72136 95.00000
CM-244 5531.579 5884.315 15.00000 3.599998 25.81989 95.00000

Instrument CHAMBER 069
Detector 39172

Background Analysis Date/Time 2-APR-2006 11:38:39
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2991.937 3302.037 1.000000 0.2399998 100.0000 95.00000
N P-237 4433.758 4901.912 5.000000 1.199999 44.72136 95.00000
CM-244 5535.302 5884.863 13.00000 3.119998 27.73501 95.00000

Instrument CHAMBER 070
Detector 33207

Background Analysis Date/Time 2-APR-2006 11:38:39
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2987.764 3299.302 3.000000 0.7199996 57.73503 95.00000
N P-237 4432.603 4904.338 13.00000 3.119998 27.73501 95.00000
CM-244 5531.790 5887.167 12.00000 2.879998 28.86751 95.00000

Instrument CHAMBER 072
Detector 33210

Background Analysis Date/Time 2-APR-2006 11:38:40
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2989.642 3302.500 4.000000 0.9599994 50.00000 95.00000
N P-237 4434.229 4902.517 7.000000 1.679999 37.79645 95.00000
CM-244 5533.565 5883.889 14.00000 3.359998 26.72612 95.00000
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Instrument : CHAMBER 073 
Detector : 33211

Background Analysis Date/Time : 2-APR-2006 11:38:40
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error
GD-148 2990.209 3299.359 1.000000 0.2399998 100.0000
N P-237 4435.813 4905.119 6.000000 1.439999 40.82483
CM-244 5530.447 5887.394 15.00000 3.599998 25.81989

Instrument CHAMBER 075
Detector 29976

Background Analysis Date/Time 2-APR-2006 11:38:40
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2987.804 3301.738 1.000000 0.2399998 100.0000 95.00000
N P-237 4436.078 4904.005 18.00000 4.319997 23.57022 95.00000
CM-244 5532.428 5882.500 16.00000 3.839998 25.00000 95.00000

Instrument CHAMBER 076
Detector 33213

Background Analysis Date/Time 2-APR-2006 11:38:40
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2990.982 3301.271 1.000000 0.2399998 100.0000 95.00000
N P-237 4435.792 4906.032 9.000000 2.159999 33.33334 95.00000
CM-244 5532.284 5884.164 16.00000 3.839998 25.00000 95.00000

Instrument CHAMBER 077
Detector 28239

Background Analysis Date/Time 2-APR-2006 11:38:41
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2990.320 3302.291 3.000000 0.7200001 57.73503 95.00000
N P-237 4434.458 4904.534 18.00000 4.320001 23.57022 95.00000
CM-244 5534.090 5887.188 14.00000 3.360001 26.72612 95.00000
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Instrument CHAMBER 078
Detector 34425

Background Analysis Date/Time 2-APR-2006 11:38:41
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2992.430 3298.209 2.000000 0.4800001 70.71068 95.00000
N P-237 4433.493 4903.776 8.000000 1.920000 35.35534 95.00000
CM-244 5534.483 5883.260 14.00000 3.360001 26.72612 95.00000

Instrument CHAMBER 079
Detector 28408

Background Analysis Date/Time 2-APR-2006 11:38:41
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2989.549 3301.048 4.000000 0.9600002 50.00000 95.00000
N P-237 4435.951 4904.750 7.000000 1.680000 37.79645 95.00000
CM-244 5532.313 5884.158 23.00000 5.520001 20.85144 95.00000

Instrument CHAMBER 080
Detector 29269

Background Analysis Date/Time 2-APR-2006 11:38:41
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2990.355 3300.887 0.0000000E+00 0.0000000E+00 0.0000000E+00 95.00000
N P-237 4437.124 4904.027 11.00000 2.640001 30.15113 95.00000
CM-244 5534.833 5882.541 24.00000 5.760001 20.41241 95.00000

Instrument CHAMBER 081
Detector 28243

Background Analysis Date/Time 2-APR-2006 11:38:41
Background Count Time 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2988.337 3300.967 0.0000000E+00 0.0000000E+00 0.0000000E+00 95.00000
N P-237 4435.244 4901.705 5.000000 1.199999 44.72136 95.00000
CM-244 5534.853 5883.115 9.000000 2.159999 33.33334 95.00000
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Cal. Isotopes 
GD-148 
N P-237 
CM-244

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument : CHAMBER 083
Detector : 34436

Background Analysis Date/Time : 2-APR-200611:38:42
Background Count Time : 59999.99

Counts Counts
Start Energy End Energy in 1000 min during Cal % Error Confidence
2991.885 3297.745 2.000000 0.4799997 70.71068 95.00000
4435.182 4902.448 13.00000 3.119998 27.73501 95.00000
5533.629 5886.856 19.00000 4.559997 22.94157 95.00000

Instrument : CHAMBER 084
Detector : 29953

Background Analysis Date/Time : 2-APR-200611:38:42
Background Count Time : 59999.99

Counts Counts
Start Energy End Energy in 1000 min during Cal % Error Confidence
2988.809 3299.845 2.000000 0.4799997 70.71068 95.00000
4435.274 4905.090 36.00000 8.639995 16.66667 95.00000
5535.465 5886.345 11.00000 2.639998 30.15113 95.00000

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

: CHAMBER 085 
: 30451
: 2-APR-200611:38:42
: 59999.99
Counts Counts

Start Energy 
2988.388 
4434.734 
5530.623

End Energy in 1000 min during Cal % Error
3298.321 0.0000000E+00 0.0000000E+00 0.0000000E+00
4902.750 2.000000 0.4799997 70.71068
5885.465 16.00000 3.839998 25.00000

Confidence
95.00000
95.00000
95.00000

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

: CHAMBER 086 
: 29278
: 2-APR-200611:38:42
: 59999.99
Counts Counts

Start Energy 
2990.939 
4432.832 
5530.458

End Energy in 1000 min during Cal % Error
3300.647 0.0000000E+00 0.0000000E+00 O.OOOOOOOE+OO
4902.859 8.000000 1.919999 35.35534
5886.876 7.000000 1.679999 37.79645

Confidence
95.00000
95.00000
95.00000
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Instrument : CHAMBER 087
Detector : 34430

Background Analysis Date/Time : 2-APR-200611:38:42
Background Count Time : 59999.99

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error
GD-148 2988.850 3299.145 8.000000 1.919999 35.35534
NP-237 4433.685 4904.783 101.0000 24.23998 9.950372
CM-244 5533.892 5885.860 3.000000 0.7199996 57.73503

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

Start Energy End Energy 
2991.733 3298.324
4434.854 4901.741
5531.597 5882.583

: CHAMBER 088 
: 30434
: 2-APR-200611:38:42
: 59999.99
Counts Counts
in 1000 min during Cal
1.000000 0.2399998
3.000000 0.7199996
6.000000 1.439999

% Error 
100.0000 
57.73503 
40.82483

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument : CHAMBER 089 
Detector : 21087

Background Analysis Date/Time : 2-APR-2006 11:38:43
Background Count Time : 60000.00

Counts Counts
Start Energy End Energy in 1000 min during Cal % Error
2988.018 3301.225 0.0000000E+00 0.0000000E+00 0.0000000E+00
4432.655 4904.531 3.000000 0.7199995 57.73503
5531.146 5885.550 1.000000 0.2399998 100.0000

Cal. Isotopes 
GD-148 
N P-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

: CHAMBER 090 
: 38159
: 2-APR-200611:38:43
: 60000.00 
Counts Counts

Start Energy End Energy in 1000 min during Cal % Error 
2989.511 3299.809 0.0000000E+00 0.0000000E+00 0.0000000E+00
4434.211 4904.337 4.000000 0.9599993 50.00000
5530.381 5887.548 0.0000000E+00 0.0000000E+00 0.0000000E+00

Confidence
95.00000
95.00000
95.00000

Confidence
95.00000
95.00000
95.00000

Confidence
95.00000
95.00000
95.00000
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Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument : CHAMBER 091 
Detector : 33205

Background Analysis Date/Time : 2-APR-2006 11:38:43
Background Count Time : 60000.00

Counts Counts
Start Energy 
2988.614 
4435.933 
5530.786

End Energy 
3302.446 
4903.299 
5885.646

in 1000 min during Cal % Error
1.000000 0.2399998 100.0000
6.000000 1.439999 40.82483

0.0000000E+00 0.0000000E+00 0.0000000E+00

Confidence
95.00000
95.00000
95.00000

Cal. isotopes 
GD-148 
NP-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

: CHAMBER 092 
: 33204
: 2-APR-2006 11:38:43
: 60000.00 
Counts Counts

Start Energy 
2991.837 
4434.184 
5534.672

End Energy in 1000 min during Cal % Error
3299.694 0.0000000E+00 0.0000000E+00 0.0000000E+00
4904.789 3.000000 0.7199995 57.73503
5882.398 1.000000 0.2399998 100.0000

Confidence
95.00000
95.00000
95.00000

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

: CHAMBER 093 
: 33206
: 2-APR-2006 11:38:43
: 60000.00 
Counts Counts

Start Energy 
2991.432 
4432.503 
5534.120

End Energy 
3297.831 
4906.496 
5886.021

in 1000 min 
1.000000 
4.000000

during Cal 
0.2399998 
0.9599993

% Error 
100.0000 
50.00000

0.0000000E+00 0.0000000E+00 0.0000000E+00

Confidence
95.00000
95.00000
95.00000

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

Start Energy End Energy 
2991.673 3298.910
4437.305 4902.611
5532.741 5886.161

: CHAMBER 094 
: 33207
: 2-APR-200611:38:43
: 60000.00 
Counts Counts
in 1000 min during Cal
1.000000 0.2399998
3.000000 0.7199995
1.000000 0.2399998

% Error 
100.0000 
57.73503 
100.0000

Confidence
95.00000
95.00000
95.00000

Page 432 of 913



Cal. Isotopes 
GD-148 
NP-237 
CM-244

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument : CHAMBER 096
Detector : 30429

Background Analysis Date/Time : 2-APR-200611:38:44
Background Count Time : 60000.00

Counts Counts
Start Energy End Energy in 1000 min during Cal % Error Confidence
2988.567 3301.392 2.000000 0.4800001 70.71068 95.00000
4433.899 4903.007 4.000000 0.9600002 50.00000 95.00000
5534.841 5883.364 8.000000 1.920000 35.35534 95.00000

Instrument : CHAMBER 098
Detector : 30431

Background Analysis Date/Time : 2-APR-200611:38:44
Background Count Time : 60000.00

Counts Counts
Start Energy End Energy in 1000 min during Cal % Error Confidence
2991.193 3297.595 2.000000 0.4800001 70.71068 95.00000
4433.217 4902.776 10.00000 2.400000 31.62278 95.00000
5531.761 5884.598 1.000000 0.2400000 100.0000 95.00000

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

: CHAMBER 099 
: 30432
: 2-APR-200611:38:44
: 60000.00 
Counts Counts

Start Energy End Energy in 1000 min during Cal % Error 
2989.302 3301.806 0.0000000E+00 0.0000000E+00 0.0000000E+00
4434.583 4904.427 0.0000000E+00 0.0000000E+00 0.0000000E+00
5532.529 5887.439 1.000000 0.2399998 100.0000

Confidence
95.00000
95.00000
95.00000

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

Start Energy End Energy
2988.838 3300.184
4437.473 4904.200
5533.420 5882.862

: CHAMBER 101 
: 31696
: 2-APR-200611:38:45
: 60000.00 
Counts Counts
in 1000 min during Cal
2.000000 0.4800001
4.000000 0.9600002
1.000000 0.2400000

% Error 
70.71068
50.00000
100.0000

Confidence
95.00000
95.00000
95.00000
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Instrument : CHAMBER 102 
Detector : 30438

Background Analysis Date/Time : 2-APR-200611:38:45
Background Count Time : 60000.00

Counts Counts
Start Energy End Energy in 1000 min during Cal % Error Confidence
2990.981 3300.175 0.0000000E+00 0.0000000E+00 0.0000000E+00 95.00000
4436.167 4905.013 14.00000 3.360001 26.72612 95.00000
5534.874 5885.847 0.0000000E+00 O.OOOOOOOE+OO O.OOOOOOOE+OO 95.00000

Instrument : CHAMBER 103
Detector : 30437

Background Analysis Date/Time : 2-APR-200611:38:45
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2987.494 3300.797 2.000000 0.4800001 70.71068 95.00000
NP-237 4433.628 4906.553 4.000000 0.9600002 50.00000 95.00000
CM-244 5534.963 5885.168 3.000000 0.7200001 57.73503 95.00000

Instrument : CHAMBER 104
Detector : 30436

Background Analysis Date/Time : 2-APR-200611:38:45
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2989.844 3302.458 1.000000 0.2400000 100.0000 95.00000
NP-237 4432.663 4904.432 2.000000 0.4800001 70.71068 95.00000
CM-244 5531.252 5885.942 1.000000 0.2400000 100.0000 95.00000

Instrument : CHAMBER 106
Detector : 45382

Background Analysis Date/Time : 2-APR-200611:38:45
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2991.094 3299.001 2.000000 0.4800001 70.71068 95.00000
NP-237 4435.781 4902.986 7.000000 1.680000 37.79645 95.00000
CM-244 5530.755 5886.020 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO 95.00000
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Instrument CHAMBER 107
Detector 31697

Background Analysis Date/Time 2-APR-2006 11:38:46
Background Count Time 60000.00

CountsCounts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2990.547 3299.714 1.000000 0.2400000 100.0000 95.00000
NP-237 4437.183 4902.948 1.000000 0.2400000 100.0000 95.00000
CM-244 5532.612 5885.240 6.000000 1.440000 40.82483 95.00000

Instrument CHAMBER 109
Detector 31693

Background Analysis Date/Time 2-APR-2006 11:38:46
Background Count Time 60000.00

CountsCounts
Cal. Isotopes Start Energy End Energy n 1000 min during Cal % Error Confidence
GD-148 2988.084 3299.184 3.000000 0.7200001 57.73503 95.00000
NP-237 4432.535 4905.875 1.000000 0.2400000 100.0000 95.00000
CM-244 5532.554 5883.883 2.000000 0.4800001 70.71068 95.00000

Instrument CHAMBER 110
Detector 30447

Background Analysis Date/Time 2-APR-2006 11:38:46
Background Count Time 60000.00

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2992.012 3300.888 1.000000 0.2400000 100.0000 95.00000
NP-237 4433.842 4901.474 1.000000 0.2400000 100.0000 95.00000
CM-244 5530.607 5884.669 1.000000 0.2400000 100.0000 95.00000

Instrument CHAMBER 111
Detector 30448

Background Analysis Date/Time 2-APR-2006 11:38:46
Background Count Time 60000.00

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error Confidence
GD-148 2987.793 3301.004 3.000000 0.7200001 57.73503 95.00000
NP-237 4435.981 4906.484 6.000000 1.440000 40.82483 95.00000
CM-244 5530.639 5883.341 2.000000 0.4800001 70.71068 95.00000
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Instrument : CHAMBER 112 
Detector : 30449

Background Analysis Date/Time : 2-APR-2006 11:38:46
Background Count Time : 60000.00

Counts Counts
Start Energy End Energy in 1000 min during Cal % Error 
2991.870 3298.269 1.000000 0.2400000 100.0000
4436.313 4903.586 3.000000 0.7200001 57.73503
5533.752 5883.818 0.0000000E+00 O.OOOOOOOE+OO O.OOOOOOOE+OO

Instrument : CHAMBER 113
Detector : 45-111B4

Background Analysis Date/Time : 2-APR-200610:57:16
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error
GD-148 2991.835 3301.848 1.000000 0.2400000 100.0000
NP-237 4433.613 4901.946 2.000000 0.4800001 70.71068
CM-244 5530.358 5885.560 2.000000 0.4800001 70.71068

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

: CHAMBER 114 
: 45-111B5
: 2-APR-200610:57:20
: 60000.00 
Counts Counts

Start Energy End Energy in 1000 min during Cal % Error
2990.875 3299.211 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO
4436.329 4903.130 1.000000 0.2400000 100.0000
5535.235 5884.346 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

: CHAMBER 115 
: 45-132EE5 
: 2-APR-2006 10:57:23
: 60000.00 
Counts Counts

Start Energy 
2990.466 
4435.908 
5530.487

End Energy in 1000 min during Cal % Error 
3300.287 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO
4903.427 1.000000 0.2400000 100.0000
5884.796 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO

Confidence
95.00000
95.00000
95.00000

Confidence
95.00000
95.00000
95.00000

Confidence
95.00000
95.00000
95.00000

Page 436 of 913



Instrument : CHAMBER 116 
Detector : 45-132FF2

Background Analysis Date/Time : 2-APR-2006 10:57:26
Background Count Time : 60000.00

Counts Counts
Start Energy End Energy in 1000 min during Cal % Error 
2988.161 3302.097 1.000000 0.2400000 100.0000
4435.898 4903.366 0.0000000E+00 O.OOOOOOOE+OO O.OOOOOOOE+OO
5530.965 5885.878 1.000000 0.2400000 100.0000

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

Start Energy End Energy
2987.574 3297.481
4432.916 4905.417
5531.962 5885.886

: CHAMBER 117 
: 45-132FF3 
: 2-APR-200610:57:29
: 60000.00 
Counts Counts
in 1000 min during Cal
2.000000 0.4800001
3.000000 0.7200001
2.000000 0.4800001

% Error 
70.71068 
57.73503 
70.71068

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

: CHAMBER 118 
: 45-132FF4 
: 2-APR-200610:57:33
: 60000.00 
Counts Counts

Start Energy 
2989.600 
4434.069 
5534.903

End Energy in 1000 min during Cal % Error 
3298.996 1.000000 0.2400000 100.0000
4901.807 2.000000 0.4800001 70.71068
5884.430 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

: CHAMBER 119 
: 45-132FF5 
: 2-APR-2006 10:57:36
: 60000.00 
Counts Counts

Start Energy End Energy in 1000 min during Cal % Error 
2987.490 3300.068 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO
4434.344 4905.254 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO
5530.554 5884.197 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO

Confidence
95.00000
95.00000
95.00000

Confidence
95.00000
95.00000
95.00000

Confidence
95.00000
95.00000
95.00000
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Instrument : CHAMBER 120 
Detector : 45-142F1

Background Analysis Date/Time : 2-APR-2006 10:57:39
Background Count Time : 60000.00

Counts Counts
Start Energy End Energy in 1000 min during Cal % Error 
2991.710 3300.418 0.0000000E+00 0.0000000E+00 O.OOOOOOOE+OO
4437.274 4903.259 1.000000 0.2400000 100.0000
5533.634 5886.862 1.000000 0.2400000 100.0000

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

Start Energy End Energy
2988.124 3301.600
4434.163 4906.581
5533.976 5883.453

: CHAMBER 121 
: 45-142J4
: 2-APR-2006 10:57:42
: 60000.00 
Counts Counts
in 1000 min during Cal 
1.000000 0.2400000
1.000000 0.2400000
2.000000 0.4800001

% Error 
100.0000 
100.0000 
70.71068

Confidence
95.00000
95.00000
95.00000

Instrument : CHAMBER 122 
Detector : 45-142J5

Background Analysis Date/Time : 2-APR-2006 10:57:46
Background Count Time : 60000.00

Counts Counts
Cal. Isotopes Start Energy End Energy in 1000 min during Cal % Error
GD-148 2990.061 3298.780 1.000000 0.2400000 100.0000
NP-237 4436.620 4903.419 1.000000 0.2400000 100.0000
CM-244 5535.258 5884.098 1.000000 0.2400000 100.0000

Confidence
95.00000
95.00000
95.00000

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

Start Energy End Energy
2990.387 3299.522
4437.442 4903.641
5534.110 5887.297

: CHAMBER 123 
: 45-142V1
: 2-APR-200610:57:49
: 60000.00 
Counts Counts
in 1000 min during Cal
2.000000 0.4800001
1.000000 0.2400000
1.000000 0.2400000

% Error 
70.71068 
100.0000 
100.0000

Confidence
95.00000
95.00000
95.00000
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Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

Start Energy End Energy 
2989.443 3297.987
4435.559 4902.411
5534.467 5883.494

: CHAMBER 124 
: 45-142V2
: 2-APR-200610:57:52
: 60000.00 
Counts Counts
in 1000 min during Cal
2.000000 0.4800001
2.000000 0.4800001
1.000000 0.2400000

% Error Confidence
70.71068 95.00000
70.71068 95.00000
100.0000 95.00000

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

Start Energy End Energy
2992.436 3301.693
4433.216 4903.410
5531.615 5883.226

: CHAMBER 125 
: 45-142V3
: 2-APR-200610:57:55
: 60000.00 
Counts Counts
in 1000 min during Cal
1.000000 0.2400000
2.000000 0.4800001
2.000000 0.4800001

% Error 
100.0000 
70.71068 
70.71068

Confidence
95.00000
95.00000
95.00000

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument : CHAMBER 126 
Detector : 45-142V5

Background Analysis Date/Time : 2-APR-2006 10:57:59 
Background Count Time : 60000.00

Counts Counts
Start Energy End Energy in 1000 min during Cal % Error 
2988.369 3299.131 0.0000000E+00 0.0000000E+00 0.0000000E+00
4435.618 4902.366 1.000000 0.2400000 100.0000
5532.732 5885.449 3.000000 0.7200001 57.73503

Confidence
95.00000
95.00000
95.00000

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

: CHAMBER 127 
: 45-142W1 
: 2-APR-200610:58:02
: 60000.00 
Counts Counts

Start Energy 
2989.513 
4432.606 
5535.216

End Energy in 1000 min during Cal % Error 
3302.392 0.0000000E+00 O.OOOOOOOE+OO O.OOOOOOOE+OO
4903.961 1.000000 0.2400000 100.0000
5883.874 1.000000 0.2400000 100.0000

Confidence
95.00000
95.00000
95.00000
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Instrument : CHAMBER 128 
Detector : 45-142W2

Background Analysis Date/Time : 2-APR-2006 10:58:05 
Background Count Time : 60000.00

Counts Counts
Start Energy End Energy in 1000 min during Cal % Error 
2989.584 3299.388 0.0000000E+00 0.0000000E+00 O.OOOOOOOE+OO
4434.590 4901.786 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO
5533.622 5887.583 2.000000 0.4800001 70.71068

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

: CHAMBER 129 
: 45-142W3 
: 2-APR-200610:58:09
: 60000.00 
Counts Counts

Start Energy End Energy in 1000 min during Cal % Error 
2991.668 3299.558 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO
4435.149 4901.376 2.000000 0.4800001 70.71068
5532.751 5886.867 2.000000 0.4800001 70.71068

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

: CHAMBER 130 
: 45-142W5 
: 2-APR-200610:58:13
: 60000.00 
Counts Counts

Start Energy End Energy in 1000 min during Cal % Error 
2990.831 3301.623 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO
4435.787 4904.916 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO
5534.223 5884.439 1.000000 0.2400000 100.0000

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

: CHAMBER 131 
: 45-145K1
: 2-APR-2006 10:58:17
: 60000.00 
Counts Counts

Start Energy End Energy in 1000 min during Cal % Error 
2989.369 3298.448 1.000000 0.2400000 100.0000
4432.591 4905.330 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO
5532.857 5887.665 1.000000 0.2400000 100.0000

Confidence
95.00000
95.00000
95.00000

Confidence
95.00000
95.00000
95.00000

Confidence
95.00000
95.00000
95.00000
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Instrument : CHAMBER 132 
Detector : 45-145K2

Background Analysis Date/Time : 2-APR-2006 10:58:20 
Background Count Time : 60000.00

Counts Counts
Start Energy End Energy in 1000 min during Cal % Error 
2990.018 3301.016 0.0000000E+00 0.0000000E+00 0.0000000E+00
4434.219 4902.195 2.000000 0.4800001 70.71068
5534.644 5883.351 4.000000 0.9600002 50.00000

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

: CHAMBER 133 
: 45-145K3
: 2-APR-2006 10:58:23
: 60000.00 
Counts Counts

Start Energy End Energy in 1000 min during Cal % Error 
2989.115 3302.033 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO
4435.237 4904.688 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO
5532.486 5884.151 1.000000 0.2400000 100.0000

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument
Detector

Background Analysis Date/Time 
Background Count Time

: CHAMBER 134 
: 45-145K4
: 2-APR-200610:58:26
: 60000.00 
Counts Counts

Start Energy End Energy in 1000 min during Cal % Error 
2987.530 3301.962 1.000000 0.2400000 100.0000
4434.547 4905.459 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO
5534.869 5887.271 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO

Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument : CHAMBER 135 
Detector : 45-145K5

Background Analysis Date/Time : 2-APR-2006 10:58:30
Background Count Time : 60000.00

Counts Counts
Start Energy End Energy in 1000 min during Cal % Error 
2990.104 3298.632 1.000000 0.2400000 100.0000
4434.981 4906.088 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO
5531.074 5884.261 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO

Confidence
95.00000
95.00000
95.00000

Confidence
95.00000
95.00000
95.00000

Confidence
95.00000
95.00000
95.00000
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Cal. Isotopes 
GD-148 
NP-237 
CM-244

Instrument : CHAMBER 136 
Detector : 45-145L1

Background Analysis Date/Time : 2-APR-2006 10:58:33
Background Count Time : 60000.00

Counts Counts
Start Energy 
2988.496 
4437.582 
5532.704

End Energy in 1000 min during Cal % Error 
3298.473 0.0000000E+00 O.OOOOOOOE+OO O.OOOOOOOE+OO
4903.436 1.000000 0.2400000 100.0000
5884.860 O.OOOOOOOE+OO O.OOOOOOOE+OO O.OOOOOOOE+OO

Confidence
95.00000
95.00000
95.00000
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Subsection 3: Efficiency Calibration

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 001
33088
AESS-001
7-FEB-2003 00:00:00 
3-APR-2006 12:02:15 
239.9998
3-APR-2006 16:30:52 
0.2781914 
7.6626688E-03 
95.00000

Cal. Isfps DPM Exp. Date 
GD-148 219.8400 28-FEB-2006
NP-237 211.8600 28-FEB-2006
CM-244 248.8200 28-FEB-2006

Start Engy End Engy 
2990.456 3298.943
4433.436 4903.018
5530.638 5887.374

Counts EFF. EFF Err Resolution
14076.00 0.2746735 1.1824497E-02 65.35928
14340.00 0.2819934 1.4295015E-02 71.99430
14794.00 0.2795064 1.4163047E-02 64.69388

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 003
20659
AESS-003
7-FEB-2003 00:00:00 
3-APR-2006 12:02:15 
239.9998
3-APR-2006 16:32:34 
0.2880620 
7.9304650E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.3600 28-FEB-2006
NP-237 211.3800 28-FEB-2006
CM-244 248.2800 28-FEB-2006

Start Engy End Engy Counts 
2988.599 3300.169 14554.00
4434.674 4902.844 14694.00
5535.248 5883.783 15396.00

EFF. EFF Err Resolution
0.2846224 1.2245077E-02 49.78555
0.2895928 1.4675476E-02 61.61686
0.2915129 1.4763834E-02 53.23063

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency

CHAMBER 004
33077
AESS-004
7-FEB-2003 00:00:00 
3-APR-2006 12:02:15 
239.9998
3-APR-2006 16:32:51 
0.3098668 
8.5239913E-03

Confidence : 95.00000

Cal. Istps 
GD-148 
NP-237 
CM-244

DPM 
219.1800 
211.2000 
248.1000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy 
2987.545 
4433.646 
5531.494

End Engy 
3299.456 
4906.400 
5886.867

Counts
15401.00
15919.00
16816.00

EFF.
0.3014340
0.3140544
0.3186174

EFF Err 
1.2955099E-02 
1.5898786E-02 
1.6119311E-02

Resolution
59.94693
66.99142
64.44215

Page 443 of 913



Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 005
28642
AESS-005
7-FEB-2003 00:00:00 
3-APR-2006 12:02:15 
239.9998
3-APR-2006 16:33:05 
0.3158097 
8.6822659E-03 
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2990.709 3298.775
4434.190 4905.248
5530.463 5883.921

Counts EFF. EFF Err
16078.00 0.3139968 1.3485039E-02
16264.00 0.3200765 1.6199514E-02
16620.00 0.3142197 1.5898999E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 007
30416
AESS-007
7-FEB-2003 00:00:00 
3-APR-2006 12:02:16 
239.9998
3-APR-2006 16:35:21 
0.3047189 
8.3812820E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.5400 28-FEB-2006
NP-237 211.5600 28-FEB-2006
CM-244 248.5200 28-FEB-2006

Start Engy End Engy 
2990.797 3298.358
4432.556 4903.394
5533.897 5887.491

Counts EFF. EFF Err
15695.00 0.3066845 1.3176420E-02
15403.00 0.3033007 1.5360770E-02
16043.00 0.3034657 1.5361345E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 009
13285
AESS-009
7-FEB-2003 00:00:00 
3-APR-2006 12:02:16 
239.9998
3-APR-2006 16:39:51 
0.3341929 
9.1806399E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6000 28-FEB-2006
NP-237 211.6200 28-FEB-2006
CM-244 248.5800 28-FEB-2006

Start Engy End Engy 
2987.740 3302.180
4436.826 4904.306
5530.853 5882.488

Counts
16955.00
17080.00
17788.00

EFF. EFF Err
0.3312147 1.4212075E-02 
0.3362575 1.7008657E-02 
0.3363935 1.7007809E-02

Resolution
50.85197
59.57014
53.08852

Resolution
53.77267
68.28894
56.00669

Page 444 of 913



Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 010
33083
AESS-010
7-FEB-2003 00:00:00 
3-APR-2006 12:02:16 
239.9998
3-APR-2006 16:40:04 
0.3340436 
9.1786785E-03 
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2992.233 3300.495
4435.514 4905.914
5535.151 5882.345

Counts EFF. EFF Err
16676.00 0.3259426 1.3989601E-02
17301.00 0.3408116 1.7236479E-02
17946.00 0.3395274 1.7164614E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 011 
9537
AESS-011
7-FEB-2003 00:00:00 
3-APR-2006 12:02:16 
239.9998

3-APR-2006 16:40:58 
0.3105724 
8.5400529E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6600 28-FEB-2006
NP-237 211.6800 28-FEB-2006
CM-244 248.6400 28-FEB-2006

Start Engy End Engy 
2988.769 3298.475
4433.776 4901.438
5533.457 5885.193

Counts EFF. EFF Err
15819.00 0.3089387 1.3271471 E-02
15834.00 0.3116739 1.5779305E-02
16490.00 0.3117799 1.5776988E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 012
33085 
AESS-012
7-FEB-2003 00:00:00 
3-APR-2006 12:02:16 
239.9998

3-APR-2006 16:41:13 
0.2681623 
7.3903115E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.9600 28-FEB-2006
NP-237 211.9200 28-FEB-2006
CM-244 248.9400 28-FEB-2006

Start Engy End Engy 
2992.283 3299.978
4432.454 4901.598
5534.285 5885.751

Counts EFF. EFF Err
13668.00 0.2665664 1.1482058E-02
13787.00 0.2710549 1.3747970E-02
14169.00 0.2675734 1.3566247E-02

Resolution
48.37308
60.99158
49.82006
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 013 
21084 
AESS-013
7-FEB-2003 00:00:00 
3-APR-2006 12:02:17 
239.9998
3-APR-2006 16:41:26 
0.3412675 
9.3716113E-03 
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2992.308 3301.307
4433.829 4905.476
5530.551 5886.625

Counts EFF. EFF Err
17507.00 0.3405094 1.4603521 E-02
17346.00 0.3400816 1.7199026E-02
18245.00 0.3435482 1.7364752E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 016 
21086 
AESS-016
7-FEB-2003 00:00:00 
3-APR-2006 12:02:17 
239.9998
3-APR-2006 16:45:33 
0.3303408 
9.0769110E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6600 28-FEB-2006
NP-237 211.6800 28-FEB-2006
CM-244 248.6400 28-FEB-2006

Start Engy End Engy 
2992.386 3300.792
4437.111 4903.407
5533.819 5884.776

Counts EFF. EFF Err
16669.00 0.3255388 1.3972365E-02
16820.00 0.3310585 1.6748626E-02
17810.00 0.3367283 1.7024504E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 017 
33203 
AESS-017
7-FEB-2003 00:00:00 
3-APR-2006 12:02:17 
239.9998
3-APR-2006 16:45:52 
0.2902693 
7.9895537E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.7200 28-FEB-2006
NP-237 211.7400 28-FEB-2006
CM-244 248.7000 28-FEB-2006

Start Engy End Engy 
2988.693 3298.212
4432.905 4905.400
5532.198 5886.394

Counts
15015.00
14650.00
15257.00

EFF. EFF Err
0.2931568 1.2605052E-02 
0.2882629 1.4608623E-02 
0.2883977 1.4607739E-02

Resolution
50.42868
58.68690
54.94007

Resolution
49.49680
61.60561
50.89099
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 018 
21063 
AESS-018
7-FEB-2003 00:00:00 
3-APR-2006 12:02:17 
239.9998
3-APR-2006 16:46:43 
0.2559204 
7.0582652E-03 
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2988.076 3298.134
4433.036 4905.011
5535.243 5885.674

Counts
13144.00
12933.00
13576.00

EFF. EFF Err
0.2565568 1.1059588E-02 
0.2544221 1.2916340E-02 
0.2565605 1.3015677E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 019 
23882 
AESS-019
7-FEB-2003 00:00:00 
3-APR-2006 12:02:18
240.0000
3-APR-2006 16:46:59
0.2848921
7.8617986E-03
95.00000

Cal. Istps DPM 
GD-148 219.5400
NP-237 211.5600
CM-244 248.5200

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2989.511 3300.144
4435.855 4902.151
5531.789 5884.041

Counts
15017.00
15150.00
15932.00

EFF. EFF Err
0.2934360 1.2617028E-02 
0.2626681 1.3361575E-02 
0.3013749 1.5256786E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 020
33093
AESS-020
7-FEB-2003 00:00:00 
3-APR-2006 12:02:18
240.0000

3-APR-2006 16:47:46 
0.3374673 
9.2702135E-03
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.8400 28-FEB-2006
NP-237 211.8000 28-FEB-2006
CM-244 248.8200 28-FEB-2006

Start Engy End Engy 
2988.758 3298.111
4435.838 4901.523
5530.915 5883.311

Counts
16991.00
17420.00
18048.00

EFF. EFF Err
0.3315554 1.4226208E-02 
0.3426790 1.7329575E-02 
0.3409902 1.7237470E-02

Resolution
50.10976
58.60687
54.43167

Resolution 
46.50811 
61.07557 
50.77583

Resolution
58.22562
71.40521
64.18688
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 021
33893
AESS-021
7-FEB-2003 00:00:00 
3-APR-2006 12:02:18
240.0000
3-APR-2006 16:48:06
0.3097920
8.5189342E-03
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2987.969 3300.683
4434.165 4904.181
5533.125 5885.623

Counts EFF. EFF Err
16019.00 0.3130153 1.3443721 E-02
15665.00 0.3085031 1.5620876E-02
16217.00 0.3067660 1.5526365E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 023
22873
AESS-023
7-FEB-2003 00:00:00 
3-APR-2006 12:02:18
240.0000
3-APR-2006 16:49:38
0.2765626
7.6345578E-03
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6600 28-FEB-2006
NP-237 211.6800 28-FEB-2006
CM-244 248.6400 28-FEB-2006

Start Engy End Engy 
2988.365 3300.653
4432.587 4902.786
5533.585 5885.616

Counts EFF. EFF Err
13199.00 0.2577709 1.1110976E-02
15014.00 0.2955187 1.4971492E-02
15406.00 0.2912842 1.4752124E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 026
34427
AESS-002
7-FEB-2003 00:00:00 
4-APR-2006 07:45:51
240.0000

4-APR-2006 12:02:00
0.3111628
5.9400578E-03
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.4800 28-FEB-2006
NP-237 211.5000 28-FEB-2006
CM-244 248.4000 28-FEB-2006

Start Engy End Engy 
2988.396 3300.299
4432.951 4903.551
5534.085 5882.486

Counts EFF. EFF Err
15946.00 0.3116805 7.0337788E-03
15774.00 0.3107190 1.5731754E-02
16328.00 0.3090416 1.5640259E-02

Resolution
64.03100
68.68533
67.86546
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

31436
AESS-003
7-FEB-2003 00:00:00 
4-APR-2006 07:45:51
240.0000

4-APR-2006 12:02:17 
0.2851310 
5.4681562E-03
95.00000

Cal. Istps DPM 
GD-148 219.3600
NP-237 211.3800
CM-244 248.2800

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2990.641 3298.501
4435.554 4903.960
5535.178 5885.600

Counts EFF. EFF Err
14516.00 0.2838850 6.4452491 E-03
14590.00 0.2875520 1.4573419E-02
15268.00 0.2891185 1.4644115E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 028
21056
AESS-004
7-FEB-2003 00:00:00 
4-APR-2006 07:45:51
240.0000

4-APR-2006 12:02:41 
0.2688177 
5.1718531 E-03
95.00000

Cal. Istps DPM 
GD-148 219.1800
NP-237 211.2000
CM-244 248.1000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2991.862 3298.519
4437.162 4904.527
5534.678 5884.670

Counts EFF. EFF Err
13660.00 0.2673638 6.0955230E-03
13850.00 0.2732216 1.3856977E-02
14348.00 0.2718943 1.3782959E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 029
30419
AESS-005
7-FEB-2003 00:00:00 
4-APR-2006 07:45:51
240.0000
4-APR-2006 12:02:56
0.2803768
5.3804033E-03
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6600 28-FEB-2006
NP-237 211.6800 28-FEB-2006
CM-244 248.6400 28-FEB-2006

Start Engy End Engy 
2991.643 3298.009
4436.124 4903.513
5533.909 5884.139

Counts EFF. EFF Err
14347.00 0.2801967 6.3665169E-03
14180.00 0.2791024 1.4150602E-02
14945.00 0.2825924 1.4317507E-02

Resolution
62.80336
61.53238
66.27240

Resolution
60.48663
78.59827
69.00627
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

30420
AESS-006
7-FEB-2003 00:00:00 
4-APR-2006 07:45:51
240.0000

4-APR-2006 12:03:11
0.3032622
5.7966388E-03
95.00000

Cal. Istps DPM 
GD-148 219.1800
N P-237 211.2000
CM-244 248.1000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2992.381 3300.032
4435.171 4901.399
5532.938 5887.226

Counts EFF. EFF Err
15532.00 0.3040040 6.8717906E-03
15235.00 0.3005646 1.5224237E-02
15953.00 0.3023090 1.5303830E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 032
33207
AESS-008
7-FEB-2003 00:00:00 
4-APR-2006 07:45:53 
239.9998
4-APR-2006 12:04:09 
0.3210600 
9.3805837E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.8400 28-FEB-2006
N P-237 211.8600 28-FEB-2006
CM-244 248.8800 28-FEB-2006

Start Engy End Engy 
2992.438 3301.011
4437.450 4903.298
5533.518 5886.674

Counts EFF. EFF Err
16394.00 0.3199127 1.6193897E-02
16174.00 0.3180676 1.6098870E-02
17224.00 0.3253718 1.6456470E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 033
28647
AESS-009
7-FEB-2003 00:00:00 
4-APR-2006 07:45:53 
239.9998

4-APR-2006 12:04:20 
0.3189350 
9.3192765E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6000 28-FEB-2006
N P-237 211.6200 28-FEB-2006
CM-244 248.5800 28-FEB-2006

Start Engy End Engy 
2991.128 3301.778
4433.277 4905.752
5531.202 5887.135

Counts
16210.00
16119.00
17074.00

EFF. EFF Err
0.3166678 1.6031807E-02 
0.3173501 1.606321 IE-02 
0.3229274 1.6334468E-02

Resolution
53.70943
63.92149
56.83110

Resolution
48.92264
62.34297
58.56594

Resolution
50.20483
65.81153
56.14278
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

32697
AESS-010
7-FEB-2003 00:00:00 
4-APR-2006 07:45:53 
239.9998

4-APR-2006 12:04:32 
0.3285644 
9.5973080E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.4800 28-FEB-2006
N P-237 211.5000 28-FEB-2006
CM-244 248.4600 28-FEB-2006

Start Engy End Engy 
2987.740 3297.727
4436.424 4906.295
5532.067 5883.683

Counts EFF. EFF Err
16717.00 0.3267508 1.6536236E-02
16590.00 0.3267619 1.6533978E-02
17561.00 0.3322987 1.6803153E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 035 
29271 
AESS-011
7-FEB-2003 00:00:00 
4-APR-2006 07:45:53 
239.9998
4-APR-2006 12:04:44 
0.3070081 
8.9746779E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6600 28-FEB-2006
N P-237 211.6800 28-FEB-2006
CM-244 248.6400 28-FEB-2006

Start Engy End Engy 
2990.597 3300.316
4435.093 4902.062
5533.546 5887.289

Counts
15823.00
15491.00
16248.00

EFF. EFF Err
0.3090232 1.5649391E-02 
0.3048278 1.5437050E-02 
0.3072308 1.5549533E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 036 
29275 
AESS-012
7-FEB-2003 00:00:00 
4-APR-2006 07:45:53 
239.9998

4-APR-2006 12:04:58 
0.3204660 
9.3638916E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.9600 28-FEB-2006
NP-237 211.9200 28-FEB-2006
CM-244 248.9400 28-FEB-2006

Start Engy End Engy 
2990.101 3302.011
4436.212 4902.690
5530.586 5883.211

Counts EFF. EFF Err
16111.00 0.3142187 1.5908994E-02
16497.00 0.3243046 1.6410707E-02
17117.00 0.3232544 1.6350558E-02

Resolution
58.07399
77.73704
61.23973

Resolution
70.87608
86.38094
83.27386
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 037 
32690 
AESS-013
7-FEB-2003 00:00:00 
4-APR-2006 07:45:55
240.0000

4-APR-2006 12:05:37 
0.3298278 
6.285271 IE-03
95.00000

Cal. Istps DPM Exp. Date 
GD-148 220.5600 28-FEB-2006
NP-237 212.5200 28-FEB-2006
CM-244 249.6600 28-FEB-2006

Start Engy End Engy 
2990.331 3300.070
4435.120 4902.289
5534.121 5882.713

Counts
16648.00
17586.00
18584.00

EFF. EFF Err
0.3238085 7.2884769E-03 
0.3447773 1.7433835E-02 
0.3498755 1.7681209E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 038 
19323 
AESS-014
7-FEB-2003 00:00:00 
4-APR-2006 07:45:55
240.0000

4-APR-2006 12:05:48
0.3550652
6.7386958E-03
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.9600 28-FEB-2006
NP-237 211.9800 28-FEB-2006
CM-244 249.0000 28-FEB-2006

Start Engy End Engy 
2992.203 3301.129
4436.340 4904.950
5534.574 5885.451

Counts
18140.00
18294.00
18924.00

EFF. EFF Err
0.3537907 7.9244133E-03 
0.3595673 1.8173877E-02 
0.3572362 1.8049749E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 040 
30446 
AESS-016
7-FEB-2003 00:00:00 
4-APR-2006 07:45:55
240.0000

4-APR-2006 12:06:33
0.3232525
6.1597549E-03
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6600 28-FEB-2006
NP-237 211.6800 28-FEB-2006
CM-244 248.6400 28-FEB-2006

Start Engy End Engy 
2990.636 3301.603
4435.733 4904.719
5532.976 5885.423

Counts EFF. EFF Err
16579.00 0.3237876 7.2898054E-03
16163.00 0.3181213 1.6101720E-02
17235.00 0.3258936 1.6482741 E-02

Resolution
44.64486
68.25054
49.98671

Resolution
47.52289
60.46703
51.53939
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 041 
22834 
AESS-017
7-FEB-2003 00:00:00 
4-APR-2006 07:45:55
240.0000
4-APR-2006 12:06:46
0.3322699
6.3254358E-03
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2987.681 3302.193
4432.502 4905.743
5533.298 5885.604

Counts EFF. EFF Err
16913.00 0.3302204 7.4258945E-03
17206.00 0.3385508 1.7123217E-02
17818.00 0.3368361 1.7029859E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 042 
32695 
AESS-018
7-FEB-2003 00:00:00 
4-APR-2006 07:45:55
240.0000
4-APR-2006 12:07:02 
0.3361240 
6.3955071 E-03
95.00000

Cal. Istps DPM 
GD-148 219.7800
NP-237 211.8000
CM-244 248.7600

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2990.651 3300.194
4435.708 4903.810
5531.417 5883.758

Counts EFF. EFF Err
17115.00 0.3340732 7.5073489E-03
17181.00 0.3379442 1.7092843E-02
18276.00 0.3453112 1.7453661 E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 043 
42470 
AESS-019
7-FEB-2003 00:00:00 
4-APR-2006 07:45:57 
239.9998

4-APR-2006 12:07:20 
0.3229622 
6.1558355E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.5400 28-FEB-2006
NP-237 211.5600 28-FEB-2006
CM-244 248.5200 28-FEB-2006

Start Engy End Engy 
2988.168 3298.326
4436.901 4902.013
5535.121 5886.262

Counts
16460.00
16611.00 
17214.00

EFF. EFF Err
0.3216395 7.2445576E-03 
0.3271490 1.6553231 E-02 
0.3256539 1.6470846E-02

Resolution
62.01425
71.83335
58.83952

Resolution
53.07267
63.02407
50.82504
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 044
34433
AESS-020
7-FEB-2003 00:00:00 
4-APR-2006 07:45:57 
239.9998
4-APR-2006 12:07:31 
0.3240791 
6.1765807E-03 
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2989.004 3298.648
4433.632 4906.174
5532.967 5887.129

Counts EFF. EFF Err
16495.00 0.3218836 7.2491337E-03
16705.00 0.3285425 1.6622754E-02
17532.00 0.3312699 1.6751442E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 045
34430
AESS-021
7-FEB-2003 00:00:00 
4-APR-2006 07:45:57 
239.9998
4-APR-2006 12:07:49 
0.2941546 
5.6320531 E-03 
95.00000

Cal. Istps DPM 
GD-148 219.5400
NP-237 211.5600
CM-244 248.5200

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2992.438 3301.033
4436.365 4906.490
5535.004 5886.982

Counts EFF. EFF Err
14988.00 0.2928756 6.6353632E-03
15086.00 0.2970952 1.5050440E-02
15743.00 0.2978074 1.5078431 E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 046
42471
AESS-022
7-FEB-2003 00:00:00 
4-APR-2006 07:45:57 
239.9998
4-APR-2006 12:08:03 
0.3344716 
6.3659614E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6600 28-FEB-2006
NP-237 211.6800 28-FEB-2006
CM-244 248.6400 28-FEB-2006

Start Engy End Engy 
2987.741 3299.741
4435.900 4904.967
5532.671 5884.488

Counts
16999.00
17273.00
18104.00

EFF. EFF Err
0.3319905 7.4634906E-03 
0.3399139 1.7191468E-02 
0.3422939 1.7302830E-02

Resolution
49.71279
64.58119
59.00225

Resolution
48.96851
65.78371
53.33138
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

30449
AESS-023
7-FEB-2003 00:00:00 
4-APR-2006 07:45:57 
239.9998
4-APR-2006 12:08:14 
0.2966904 
5.6765815E-03 
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2989.322 3298.103
4433.780 4903.899
5532.276 5884.114

Counts EFF. EFF Err Resolution
15222.00 0.2972857 6.7285444E-03 49.84683
15016.00 0.2955441 1.4972775E-02 59.65280
15597.00 0.2948985 1.4932883E-02 51.68388

Instrument : CHAMBER 048 
Detector : 42483 

Standard ID : AESS-024 
Standard Reference Date : 7-FEB-2003 00:00:00

Calibration Analysis Date/Time : 4-APR-2006 07:45:57
Calibration Count Time : 239.9998

Efficiency Calibration Date/Time : 4-APR-2006 12:08:24
Average Efficiency : 0.3119769

Average Efficiency Error : 5.9553082E-03
Confidence : 95.00000

Cal. Istps DPM 
GD-148 219.4200
NP-237 211.4400
CM-244 248.4000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2989.922 3300.161
4434.180 4904.923
5533.436 5885.010

Counts EFF. EFF Err Resolution
15954.00 0.3119224 7.0390208E-03 55.83012
15787.00 0.3110589 1.5748808E-02 72.44879
16547.00 0.3131823 1.5847316E-02 61.06746

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 065
21087
AESS-001
7-FEB-2003 00:00:00 
3-APR-2006 06:54:10 
239.9998

3-APR-2006 12:05:24 
0.3027465 
5.7869283E-03 
95.00000

Cal. Istps DPM Exp. Date Start Engy End Engy Counts EFF. EFF Err Resolution
GD-148 219.8400 28-FEB-2006 2992.500 3301.569 15511.00 0.3026739 6.8422910E-03 49.27271
NP-237 211.8600 28-FEB-2006 4436.593 4904.814 15341.00 0.3016613 1.5278513E-02 63.47648
CM-244 248.8200 28-FEB-2006 5533.641 5883.942 16102.00 0.3042169 1.5398668E-02 52.45229
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 066
38159
AESS-002
7-FEB-2003 00:00:00 
3-APR-2006 06:54:10 
239.9998
3-APR-2006 12:05:41 
0.2898386 
5.5523221 E-03 
95.00000

Cal. Istps DPM 
GD-148 219.4800
NP-237 211.5000
CM-244 248.4000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2991.351 3299.570
4435.367 4906.503
5531.751 5885.195

Counts EFF. EFF Err
14848.00 0.2902116 6.5790205E-03
14731.00 0.2901337 1.4702437E-02
15203.00 0.2877176 1.4573953E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 068
33204
AESS-004
7-FEB-2003 00:00:00 
3-APR-2006 06:54:10 
239.9998
3-APR-2006 12:06:11 
0.2982503 
5.7051168E-03 
95.00000

Cal. Istps DPM 
GD-148 219.1800
NP-237 211.2000
CM-244 248.1000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2989.458 3302.482
4437.019 4902.188
5531.579 5884.315

Counts EFF. EFF Err
15312.00 0.2996904 6.7803976E-03
15036.00 0.2966104 1.5026535E-02
15461.00 0.2929541 1.4836024E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 069
39172
AESS-005
7-FEB-2003 00:00:00 
3-APR-2006 06:54:10 
239.9998
3-APR-2006 12:06:22 
0.2872442 
5.5063334E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6600 28-FEB-2006
NP-237 211.6800 28-FEB-2006
CM-244 248.6400 28-FEB-2006

Start Engy End Engy 
2991.937 3302.037
4433.758 4901.912
5535.302 5884.863

Counts
14638.00
14877.00
15275.00

EFF. EFF Err
0.2858726 6.4867456E-03 
0.2928176 1.4836427E-02 
0.2888012 1.4627955E-02

Resolution
54.22055
64.20898
57.41096

Resolution
66.72219
82.73407
72.39137

Resolution
52.69576
60.78927
53.21272
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 070
33207
AESS-006
7-FEB-2003 00:00:00 
3-APR-2006 06:54:10 
239.9998

3-APR-2006 12:06:32 
0.3410026 
6.4845588E-03 
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2987.764 3299.302
4432.603 4904.338
5531.790 5887.167

Counts EFF. EFF Err
17333.00 0.3392459 7.6180245E-03
17596.00 0.3470635 1.7549409E-02
18166.00 0.3442082 1.7398918E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 072
33210
AESS-008
7-FEB-2003 00:00:00 
3-APR-2006 06:54:11 
239.9998
3-APR-2006 12:07:20 
0.2718624 
5.2260533E-03 
95.00000

Cal. Istps DPM 
GD-148 219.8400
NP-237 211.8600
CM-244 248.8800

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2989.642 3302.500
4434.229 4902.517
5533.565 5883.889

Counts EFF. EFF Err
13882.00 0.2708864 6.1688591 E-03
13764.00 0.2706604 1.3728318E-02
14730.00 0.2782284 1.4099089E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 073
33211
AESS-009
7-FEB-2003 00:00:00 
3-APR-2006 06:54:11 
239.9998
3-APR-2006 12:07:31 
0.3248378 
6.1892127E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6000 28-FEB-2006
NP-237 211.6200 28-FEB-2006
CM-244 248.5800 28-FEB-2006

Start Engy End Engy 
2990.209 3299.359
4435.813 4905.119
5530.447 5887.394

Counts
16628.00
16178.00
17545.00

EFF. EFF Err
0.3248250 7.3118629E-03 
0.3184740 1.6119437E-02 
0.3317996 1.6778087E-02

Resolution
78.20691
68.85778
58.98390

Resolution
52.98417
62.15504
56.17911
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 075 
29976 
AESS-011
7-FEB-2003 00:00:00 
3-APR-2006 06:54:11 
239.9998
3-APR-2006 12:07:53 
0.3238373 
6.1713755E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6600 28-FEB-2006
NP-237 211.6800 28-FEB-2006
CM-244 248.6400 28-FEB-2006

Start Engy End Engy 
2987.804 3301.738
4436.078 4904.005
5532.428 5882.500

Counts EFF. EFF Err
16526.00 0.3227443 7.2676861 E-03
16602.00 0.3267108 1.6531264E-02
17275.00 0.3266147 1.6518781 E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 076 
33213 
AESS-012
7-FEB-2003 00:00:00 
3-APR-2006 06:54:11 
239.9998
3-APR-2006 12:08:02 
0.3136021 
5.9847333E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.9600 28-FEB-2006
NP-237 211.9200 28-FEB-2006
CM-244 248.9400 28-FEB-2006

Start Engy End Engy 
2990.982 3301.271
4435.792 4906.032
5532.284 5884.164

Counts EFF. EFF Err
16036.00 0.3127477 7.0554069E-03
16070.00 0.3159233 1.5991600E-02
16716.00 0.3156649 1.5971025E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 077 
28239 
AESS-013
7-FEB-2003 00:00:00 
3-APR-2006 06:54:12
240.0000

3-APR-2006 12:08:16
0.3282876
6.2494567E-03
95.00000

Cal. Istps DPM Exp. Date 
GD-148 220.5600 28-FEB-2006
NP-237 212.5200 28-FEB-2006
CM-244 249.6600 28-FEB-2006

Start Engy End Engy 
2990.320 3302.291
4434.458 4904.534
5534.090 5887.188

Counts EFF. EFF Err
16964.00 0.3299461 7.4184034E-03
16485.00 0.3231252 1.6351206E-02
17279.00 0.3253554 1.6455045E-02

Resolution
52.31974
63.89199
56.41280

Resolution
49.98071
66.72607
48.65668

Page 458 of 913



Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 078 
34425 
AESS-014
7-FEB-2003 00:00:00 
3-APR-2006 06:54:12
240.0000
3-APR-2006 12:08:26
0.3266231
6.2230360E-03
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2992.430 3298.209
4433.493 4903.776
5534.483 5883.260

Counts
16615.00
16900.00
17741.00

EFF. EFF Err
0.3240396 7.2945217E-03 
0.3321434 1.6802609E-02 
0.3349401 1.6934805E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 079 
28408 
AESS-015
7-FEB-2003 00:00:00 
3-APR-2006 06:54:12
240.0000
3-APR-2006 12:08:37
0.3381511
6.4334050E-03
95.00000

Cal. Istps DPM 
GD-148 219.8400
NP-237 211.8600
CM-244 248.8800

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2989.549 3301.048
4435.951 4904.750
5532.313 5884.158

Counts
17162.00
17588.00
18433.00

EFF. EFF Err
0.3348904 7.5245029E-03 
0.3458672 1.7488951 E-02 
0.3481725 1.7596556E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 080 
29269 
AESS-016
7-FEB-2003 00:00:00 
3-APR-2006 06:54:12
240.0000
3-APR-2006 12:08:46 
0.3413618 
6.4887921 E-03
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6600 28-FEB-2006
NP-237 211.6800 28-FEB-2006
CM-244 248.6400 28-FEB-2006

Start Engy End Engy 
2990.355 3300.887
4437.124 4904.027
5534.833 5882.541

Counts EFF. EFF Err
17518.00 0.3421173 7.6778606E-03
17076.00 0.3360595 1.6998719E-02
18143.00 0.3430255 1.7339373E-02

Resolution
58.89482
69.24126
62.07035

Resolution
54.84035
70.53491
59.19316
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 081 
28243 
AESS-017
7-FEB-2003 00:00:00 
5-APR-2006 09:52:15 
239.9998
5-APR-2006 14:20:00 
0.2709154 
5.2182535E-03 
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2988.337 3300.967
4435.244 4901.705
5534.853 5883.115

Counts EFF. EFF Err
13526.00 0.2640979 6.0252789E-03
14659.00 0.2884400 1.4617478E-02
15575.00 0.2944268 1.4909291 E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 083 
34436 
AESS-019
7-FEB-2003 00:00:00 
3-APR-2006 06:54:13 
239.9998
3-APR-2006 12:09:35 
0.3063384 
5.8566006E-03 
95.00000

Cal. Istps DPM 
GD-148 219.5400
NP-237 211.5600
CM-244 248.5200

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2991.885 3297.745
4435.182 4902.448
5533.629 5886.856

Counts EFF. EFF Err
15476.00 0.3024036 6.8371557E-03
16168.00 0.3183721 1.6114395E-02
16706.00 0.3160093 1.5988560E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 084
29953
AESS-020
7-FEB-2003 00:00:00 
3-APR-2006 06:54:13 
239.9998
3-APR-2006 12:09:48 
0.3377420 
6.4240936E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.8400 28-FEB-2006
NP-237 211.8000 28-FEB-2006
CM-244 248.8200 28-FEB-2006

Start Engy End Engy 
2988.809 3299.845
4435.274 4905.090
5535.465 5886.345

Counts
17241.00
17241.00
18173.00

EFF. EFF Err
0.3364322 7.5571463E-03 
0.3390163 1.7146526E-02 
0.3433445 1.7355187E-02

Resolution
53.97715
65.19810
59.26429

Resolution
45.28139
64.38337
52.99788
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 085
30451
AESS-021
7-FEB-2003 00:00:00 
3-APR-2006 06:54:13 
239.9998

3-APR-2006 12:10:02 
0.2997026 
5.7319975E-03 
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2988.388 3298.321
4434.734 4902.750
5530.623 5885.465

Counts EFF. EFF Err
15330.00 0.2995507 6.7767296E-03
15266.00 0.3006592 1.5228639E-02
15834.00 0.2995146 1.5163762E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 086
29278
AESS-022
7-FEB-2003 00:00:00 
3-APR-2006 06:54:13 
239.9998
3-APR-2006 12:10:24 
0.2629639 
5.0652758E-03 
95.00000

Cal. Istps DPM 
GD-148 219.6600
NP-237 211.6800
CM-244 248.6400

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2990.939 3300.647
4432.832 4902.859
5530.458 5886.876

Counts EFF. EFF Err
13365.00 0.2610116 5.9599294E-03
13621.00 0.2680805 1.3599468E-02
14175.00 0.2680037 1.3587984E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 087
34430
AESS-023
7-FEB-2003 00:00:00 
3-APR-2006 06:54:13 
239.9998
3-APR-2006 12:10:36 
0.2783446 
5.3436500E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6600 28-FEB-2006
NP-237 211.6800 28-FEB-2006
CM-244 248.6400 28-FEB-2006

Start Engy End Engy 
2988.850 3299.145
4433.685 4904.783
5533.892 5885.860

Counts
14228.00
14271.00
14737.00

EFF. EFF Err
0.2778656 6.3170986E-03 
0.2804829 1.4219985E-02 
0.2786293 1.4119316E-02

Resolution 
51.29673 
59.09101 
51.32809

Resolution
45.75569
56.29552
52.11374
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 088
30434
AESS-024
7-FEB-2003 00:00:00 
3-APR-2006 06:54:13 
239.9998
3-APR-2006 12:10:54 
0.2708718 
5.2093272E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.4200 28-FEB-2006
NP-237 211.4400 28-FEB-2006
CM-244 248.4000 28-FEB-2006

Start Engy End Engy 
2991.733 3298.324
4434.854 4901.741
5531.597 5882.583

Counts EFF. EFF Err
13762.00 0.2690588 6.1309491 E-03
13876.00 0.2734241 1.3866881 E-02
14679.00 0.2778009 1.4078071 E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 089
21087
AESS-001
7-FEB-2003 00:00:00 
3-APR-2006 18:48:42 
239.9998
3-APR-2006 23:05:32 
0.2906057 
8.5010817E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.8400 28-FEB-2006
NP-237 211.8600 28-FEB-2006
CM-244 248.8200 28-FEB-2006

Start Engy End Engy 
2988.018 3301.225
4432.655 4904.531
5531.146 5885.550

Counts EFF. EFF Err
14810.00 0.2889985 1.4647639E-02
14711.00 0.2893088 1.4660804E-02
15539.00 0.2935953 1.4867556E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 090
38159
AESS-002
7-FEB-2003 00:00:00 
3-APR-2006 18:48:42 
239.9998
3-APR-2006 23:06:16 
0.3262078 
9.5290253E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.4800 28-FEB-2006
NP-237 211.5000 28-FEB-2006
CM-244 248.4000 28-FEB-2006

Start Engy End Engy 
2989.511 3299.809
4434.211 4904.337
5530.381 5887.548

Counts EFF. EFF Err
16611.00 0.3246745 1.6432377E-02
16570.00 0.3264199 1.6516838E-02
17307.00 0.3275529 1.6565884E-02

Resolution
48.13472
59.05686
51.89399

Resolution
43.47319
66.74939
47.20604
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 091
33205
AESS-003
7-FEB-2003 00:00:00 
4-APR-2006 16:38:39 
239.9998

4-APR-2006 21:06:36 
0.3295136 
9.6244970E-03 
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2988.614 3302.446
4435.933 4903.299
5530.786 5885.646

Counts EFF. EFF Err
16877.00 0.3300617 1.6701948E-02
16753.00 0.3302219 1.6707057E-02
17335.00 0.3282727 1.6601983E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 092
33204
AESS-004
7-FEB-2003 00:00:00 
3-APR-2006 18:48:42 
239.9998
3-APR-2006 23:08:02 
0.3230760 
9.4387615E-03 
95.00000

Cal. Istps DPM 
GD-148 219.1800
NP-237 211.2000
CM-244 248.1000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2991.837 3299.694
4434.184 4904.789
5534.672 5882.398

Counts EFF. EFF Err
16466.00 0.3222808 1.6312918E-02
16328.00 0.3221140 1.6301801 E-02
17144.00 0.3248603 1.6431469E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 093
33206
AESS-005
7-FEB-2003 00:00:00 
3-APR-2006 18:48:42 
239.9998
3-APR-2006 23:08:14 
0.3278230 
9.5757600E-03 
95.00000

Cal. Istps DPM 
GD-148 219.6600
NP-237 211.6800
CM-244 248.6400

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2991.432 3297.831
4432.503 4906.496
5534.120 5886.021

Counts
16618.00
16789.00
17378.00

EFF. EFF Err
0.3245451 1.6425749E-02 
0.3304530 1.6718345E-02 
0.3285792 1.6617021 E-02

Resolution
54.19599
61.31636
53.39663

Resolution 
53.44844 
71.37048 
55.20338
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 094
33207
AESS-006
7-FEB-2003 00:00:00 
3-APR-2006 18:48:42 
239.9998

3-APR-2006 23:08:34 
0.3064194 
8.9583928E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.1800 28-FEB-2006
NP-237 211.2000 28-FEB-2006
CM-244 248.1000 28-FEB-2006

Start Engy End Engy 
2991.673 3298.910
4437.305 4902.611
5532.741 5886.161

Counts EFF. EFF Err
15769.00 0.3086388 1.5630580E-02
15693.00 0.3095863 1.5675372E-02
15901.00 0.3013068 1.5253706E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 096
30429
AESS-008
7-FEB-2003 00:00:00 
3-APR-2006 18:48:43
240.0000
3-APR-2006 23:09:48 
0.3211957 
9.3840715E-03
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.8400 28-FEB-2006
NP-237 211.8600 28-FEB-2006
CM-244 248.8800 28-FEB-2006

Start Engy End Engy 
2988.567 3301.392
4433.899 4903.007
5534.841 5883.364

Counts EFF. EFF Err
16420.00 0.3204154 1.6219035E-02
16366.00 0.3218482 1.6287910E-02
17011.00 0.3213297 1.6254338E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 098
30431
AESS-010
7-FEB-2003 00:00:00 
3-APR-2006 18:48:43
240.0000
3-APR-2006 23:10:26
0.3423861
9.9960957E-03
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.4800 28-FEB-2006
NP-237 211.5000 28-FEB-2006
CM-244 248.4600 28-FEB-2006

Start Engy End Engy 
2991.193 3297.595
4433.217 4902.776
5531.761 5884.598

Counts
17461.00
17377.00
18159.00

EFF. EFF Err
0.3412881 1.7263338E-02 
0.3422896 1.7310398E-02 
0.3435947 1.7367978E-02

Resolution
48.33763
62.84891
53.34020

Resolution
48.27054
71.89059
56.75472
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 099 
30432 
AESS-011
7-FEB-2003 00:00:00 
4-APR-2006 16:38:43 
239.9998
4-APR-2006 21:07:16 
0.3424250 
9.9976454E-03 
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6600 28-FEB-2006
NP-237 211.6800 28-FEB-2006
CM-244 248.6400 28-FEB-2006

Start Engy End Engy 
2989.302 3301.806
4434.583 4904.427
5532.529 5887.439

Counts EFF. EFF Err
17277.00 0.3374230 1.7069872E-02
17554.00 0.3455301 1.7472234E-02
18221.00 0.3445468 1.7415471 E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 101 
31696 
AESS-013
7-FEB-2003 00:00:00 
3-APR-2006 18:48:44
240.0000
3-APR-2006 23:11:17 
0.3289411 
6.2637404E-03
95.00000

Cal. Istps DPM 
GD-148 220.5600
NP-237 212.5200
CM-244 249.6600

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2988.838 3300.184
4437.473 4904.200
5533.420 5882.862

Counts EFF. EFF Err
16815.00 0.3270522 7.3571443E-03
16905.00 0.3314256 1.6766205E-02
17869.00 0.3364823 1.7011438E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 102 
30438 
AESS-014
7-FEB-2003 00:00:00 
3-APR-2006 18:48:44
240.0000
3-APR-2006 23:11:38
0.3398052
6.4618774E-03
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.9600 28-FEB-2006
NP-237 211.9800 28-FEB-2006
CM-244 249.0000 28-FEB-2006

Start Engy End Engy 
2990.981 3300.175
4436.167 4905.013
5534.874 5885.847

Counts
17329.00
17442.00
18355.00

EFF. EFF Err
0.3379689 7.5894571 E-03 
0.3427780 1.7334390E-02 
0.3465500 1.7515350E-02

Resolution
74.97670
82.64299
82.36337

Resolution
50.78636
60.55743
55.09371
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 103 
30437 
AESS-015
7-FEB-2003 00:00:00 
3-APR-2006 18:48:44
240.0000
3-APR-2006 23:11:50
0.3428698
6.5169050E-03
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2987.494 3300.797
4433.628 4906.553
5534.963 5885.168

Counts EFF. EFF Err
17526.00 0.3419976 7.6749846E-03
17575.00 0.3456304 1.7477097E-02
18244.00 0.3446204 1.7418953E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 104 
30436 
AESS-016
7-FEB-2003 00:00:00 
3-APR-2006 18:48:44
240.0000
3-APR-2006 23:12:05
0.3178734
6.0614208E-03
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6600 28-FEB-2006
NP-237 211.6800 28-FEB-2006
CM-244 248.6400 28-FEB-2006

Start Engy End Engy 
2989.844 3302.458
4432.663 4904.432
5531.252 5885.942

Counts EFF. EFF Err
16342.00 0.3191546 7.1916869E-03
16000.00 0.3149317 1.5942214E-02
16635.00 0.3145305 1.5914533E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 106 
45382 
AESS-018
7-FEB-2003 00:00:00 
3-APR-2006 18:48:44
240.0000
3-APR-2006 23:13:35
0.3366815
6.4043794E-03
95.00000

Cai. Istps DPM Exp. Date 
GD-148 219.7800 28-FEB-2006
NP-237 211.8000 28-FEB-2006
CM-244 248.7600 28-FEB-2006

Start Engy End Engy 
2991.094 3299.001
4435.781 4902.986
5530.755 5886.020

Counts EFF. EFF Err
17214.00 0.3360010 7.5481492E-03
17151.00 0.3373776 1.7064495E-02
17964.00 0.3394951 1.7162759E-02

Resolution
48.79966
61.83171
54.39241
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 107 
31697 
AESS-019
7-FEB-2003 00:00:00 
3-APR-2006 18:48:45
240.0000
3-APR-2006 23:13:46
0.3279476
6.2480466E-03
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2990.547 3299.714
4437.183 4902.948
5532.612 5885.240

Counts EFF. EFF Err
16632.00 0.3249958 7.3156110E-03
17025.00 0.3353024 1.6960930E-02
17789.00 0.3365124 1.7013798E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 109
31693
AESS-021
7-FEB-2003 00:00:00 
3-APR-2006 18:48:45
240.0000
3-APR-2006 23:14:12 
0.3172656 
6.0536368E-03
95.00000

Cal. Istps DPM 
GD-148 219.5400
NP-237 211.5600
CM-244 248.5200

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2988.084 3299.184
4432.535 4905.875
5532.554 5883.883

Counts EFF. EFF Err
16099.00 0.3145808 7.0950659E-03
16551.00 0.3259623 1.6493894E-02
17073.00 0.3229679 1.6336529E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 110
30447
AESS-022
7-FEB-2003 00:00:00 
4-APR-2006 16:38:46
240.0000
4-APR-2006 21:08:36 
0.2903691 
5.5707125E-03
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6600 28-FEB-2006
NP-237 211.6800 28-FEB-2006
CM-244 248.6400 28-FEB-2006

Start Engy End Engy 
2992.012 3300.888
4433.842 4901.474
5530.607 5884.669

Counts EFF. EFF Err
14540.00 0.2839686 6.4464426E-03
15514.00 0.3053748 1.5464325E-02
16569.00 0.3133079 1.5853422E-02

Resolution
55.32108
66.04156
53.16661
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 111
30448
AESS-023
7-FEB-2003 00:00:00 
3-APR-2006 18:48:45
240.0000
3-APR-2006 23:15:36 
0.3388006 
6.4431382E-03
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2987.793 3301.004
4435.981 4906.484
5530.639 5883.341

Counts EFF. EFF Err
17314.00 0.3381375 7.5936201 E-03
17500.00 0.3444386 1.7417673E-02
17810.00 0.3367471 1.7025441 E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 112
30449
AESS-024
7-FEB-2003 00:00:00 
3-APR-2006 18:48:45
240.0000
3-APR-2006 23:15:47 
0.3139323 
5.9938701 E-03
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.4200 28-FEB-2006
NP-237 211.4400 28-FEB-2006
CM-244 248.4000 28-FEB-2006

Start Engy End Engy 
2991.870 3298.269
4436.313 4903.586
5533.752 5883.818

Counts EFF. EFF Err
15891.00 0.3106862 7.0128250E-03
16308.00 0.3213587 1.6263809E-02
17126.00 0.3241271 1.6394578E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 113 
45-111B4 
AESS-001
7-FEB-2003 00:00:00 
4-APR-2006 12:00:36
240.0000

4-APR-2006 17:02:58
0.3703099
1.0161426E-02
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.8400 28-FEB-2006
NP-237 211.8600 28-FEB-2006
CM-244 248.8200 28-FEB-2006

Start Engy End Engy 
2991.835 3301.848
4433.613 4901.946
5530.358 5885.560

Counts EFF. EFF Err
18597.00 0.3629034 1.5549773E-02
18886.00 0.3714283 1.8767057E-02
20134.00 0.3804419 1.9210188E-02

Resolution
50.73674
62.04948
52.78824
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 114 
45-111B5 
AESS-007
7-FEB-2003 00:00:00 
4-APR-2006 12:00:40
240.0000

4-APR-2006 17:03:22 
0.3901447 
1.0698882E-02
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2990.875 3299.211
4436.329 4903.130
5535.235 5884.346

Counts EFF. EFF Err
19570.00 0.3824124 1.6373768E-02
20139.00 0.3966328 2.0027624E-02
20889.00 0.3951845 1.9947579E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 115
45-132EE5
AESS-002
7-FEB-2003 00:00:00 
4-APR-2006 12:00:44
240.0000
4-APR-2006 17:03:37
0.3799683
1.0422695E-02
95.00000

Cal. I^tps DPM 
GD-1 ^8 219.4800
NP-237 211.5000
CM-244 248.4000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2990.466 3300.287
4435.908 4903.427
5530.487 5884.796

Counts
19152.00
19268.00
20541.00

EFF. EFF Err
0.3743467 1.6033292E-02 
0.3795908 1.9175535E-02 
0.3887886 1.9627862E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 116 
45-132FF2 
AESS-008
7-FEB-2003 00:00:00 
4-APR-2006 12:00:47
240.0000

4-APR-2006 17:03:51
0.3906634
1.0711731 E-02
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.8400 28-FEB-2006
NP-237 211.8600 28-FEB-2006
CM-244 248.8800 28-FEB-2006

Start Engy End Engy 
2988.161 3302.097
4435.898 4903.366
5530.965 5885.878

Counts
19763.00
20060.00 
20861.00

EFF. EFF Err
0.3856568 1.6510434E-02 
0.3945222 1.9921809E-02 
0.3940839 1.9892277E-02

Resolution
67.16986
85.64700
69.09605

Resolution 
61.93254 
83.61416 
67.87167
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 117 
45-132FF3 
AESS-003
7-FEB-2003 00:00:00 
4-APR-2006 12:00:52
240.0000
4-APR-2006 17:04:04
0.3838457
1.0529065E-02
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.3600 28-FEB-2006
NP-237 211.3800 28-FEB-2006
CM-244 248.2800 28-FEB-2006

Start Engy End Engy 
2987.574 3297.481
4432.916 4905.417
5531.962 5885.886

Counts
19157.00
19746.00
20722.00

EFF. EFF Err
0.3746493 1.6046192E-02 
0.3892191 1.9657088E-02 
0.3924041 1.9808734E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 118
45-132FF4
AESS-009
7-FEB-2003 00:00:00 
4-APR-2006 12:00:56
240.0000

4-APR-2006 17:04:21
0.3946549
1.0820382E-02
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6000 28-FEB-2006
NP-237 211.6200 28-FEB-2006
CM-244 248.5800 28-FEB-2006

Start Engy End Engy 
2989.600 3298.996
4434.069 4901.807
5534.903 5884.430

Counts EFF. EFF Err
19935.00 0.3894384 1.6670343E-02
20060.00 0.3949601 1.9943934E-02
21258.00 0.4020683 2.0291740E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 119
45-132FF5
AESS-004
7-FEB-2003 00:00:00 
4-APR-2006 12:00:59
240.0000
4-APR-2006 17:04:33 
0.3958072 
1.0851006E-02
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.1800 28-FEB-2006
NP-237 211.2000 28-FEB-2006
CM-244 248.1000 28-FEB-2006

Start Engy End Engy 
2987.490 3300.068
4434.344 4905.254
5530.554 5884.197

Counts
20085.00
20104.00
21046.00

EFF. EFF Err
0.3931205 1.6826242E-02 
0.3966229 2.0027457E-02 
0.3988287 2.0130115E-02

Resolution
63.05709
82.03598
65.29355

Resolution
64.97130
79.50690
68.84389
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 120 
45-142F1 
AESS-010
7-FEB-2003 00:00:00 
4-APR-2006 12:01:03
240.0000

4-APR-2006 17:05:08
0.3892356
1.0674394E-02
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2991.710 3300.418
4437.274 4903.259
5533.634 5886.862

Counts
19511.00
19969.00
20972.00

EFF. EFF Err
0.3813637 1.6329555E-02 
0.3933960 1.9865829E-02 
0.3968505 2.0030931 E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 121 
45-142J4 
AESS-005
7-FEB-2003 00:00:00 
4-APR-2006 12:01:07
240.0000

4-APR-2006 17:05:19
0.3879517
1.0639026E-02
95.00000

Cal. Istps DPM 
GD-148 219.6600
NP-237 211.6800
CM-244 248.6400

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2988.124 3301.600
4434.163 4906.581
5533.976 5883.453

Counts
19515.00
19891.00
20862.00

EFF. EFF Err
0.3811294 1.6319472E-02 
0.3915263 1.9772179E-02 
0.3944832 1.9912424E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 122 
45-142J5 
AESS-011
7-FEB-2003 00:00:00 
4-APR-2006 12:01:10
240.0000

4-APR-2006 17:05:33
0.3964319
1.0868002E-02
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6600 28-FEB-2006
NP-237 211.6800 28-FEB-2006
CM-244 248.6400 28-FEB-2006

Start Engy End Engy 
2990.061 3298.780
4436.620 4903.419
5535.258 5884.098

Counts
20106.00
20147.00
21247.00

EFF. EFF Err
0.3926716 1.6806791 E-02 
0.3965701 2.0024376E-02 
0.4017632 2.0276442E-02

Resolution
66.81467
83.76527
67.69315

Resolution
65.77823
83.48605
70.88770
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 123 
45-142V1 
AESS-006
7-FEB-2003 00:00:00 
4-APR-2006 12:01:15
240.0000

4-APR-2006 17:05:57
0.3805304
1.0439763E-02
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.1800 28-FEB-2006
NP-237 211.2000 28-FEB-2006
CM-244 248.1000 28-FEB-2006

Start Engy End Engy 
2990.387 3299.522
4437.442 4903.641
5534.110 5887.297

Counts
18959.00
19446.00
20682.00

EFF. EFF Err
0.3710815 1.5895747E-02 
0.3836367 1.9378122E-02 
0.3919307 1.9785201 E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 124 
45-142V2 
AESS-012
7-FEB-2003 00:00:00 
4-APR-2006 12:01:18
240.0000
4-APR-2006 17:06:12 
0.3873872 
1.0623961 E-02
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.9600 28-FEB-2006
NP-237 211.9200 28-FEB-2006
CM-244 248.9400 28-FEB-2006

Start Engy End Engy 
2989.443 3297.987
4435.559 4902.411
5534.467 5883.494

Counts
19472.00
19887.00
20923.00

EFF. EFF Err
0.3797709 1.6261807E-02 
0.3909993 1.9745609E-02 
0.3951599 1.9946033E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 125 
45-142V3 
AESS-013
7-FEB-2003 00:00:00 
4-APR-2006 12:01:21
240.0000
4-APR-2006 17:06:28 
0.3867655 
1.0609177E-02
95.00000

Cal. Istps DPM Exp. Date 
GD-148 220.5600 28-FEB-2006
NP-2d7 212.5200 28-FEB-2006
CM-244 249.6600 28-FEB-2006

Start Engy End Engy 
2992.436 3301.693
4433.216 4903.410
5531.615 5883.226

Counts EFF. EFF Err
19282.00 0.3750422 1.6061539E-02
20074.00 0.3935665 1.9873424E-02
21143.00 0.3981633 2.0095672E-02

Resolution
64.41782
86.15575
70.30408

Resolution
55.83823
88.64875
68.92764
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 126 
45-142V5 
AESS-019
7-FEB-2003 00:00:00 
4-APR-2006 12:01:25
240.0000
4-APR-2006 17:06:44 
0.3776715 
1.0360188E-02
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2988.369 3299.131
4435.618 4902.366
5532.732 5885.449

Counts
19021.00
19293.00
20309.00

EFF. EFF Err
0.3716846 1.5920833E-02 
0.3799706 1.9194474E-02 
0.3842119 1.9398922E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 127 
45-142W1 
AESS-014
7-FEB-2003 00:00:00 
4-APR-2006 12:01:29
240.0000

4-APR-2006 17:07:12
0.3934290
1.0787830E-02
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.9600 28-FEB-2006
NP-237 211.9800 28-FEB-2006
CM-244 249.0000 28-FEB-2006

Start Engy End Engy 
2989.513 3302.392
4432.606 4903.961
5535.216 5883.874

Counts EFF. EFF Err
19757.00 0.3853294 1.6496489E-02
20292.00 0.3988588 2.0138543E-02
21190.00 0.4001061 2.0193312E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 128 
45-142W2 
AESS-020
7-FEB-2003 00:00:00 
4-APR-2006 12:01:34
240.0000
4-APR-2006 17:07:27
0.3859246
1.0586893E-02
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.8400 28-FEB-2006
NP-237 211.8000 28-FEB-2006
CM-244 248.8200 28-FEB-2006

Start Engy End Engy 
2989.584 3299.388
4434.590 4901.786
5533.622 5887.583

Counts
19162.00
20058.00
20951.00

EFF. EFF Err
0.3739288 1.6015276E-02 
0.3945944 1.9925477E-02 
0.3958796 1.9982109E-02

Resolution
64.47871
84.68309
70.60645

Resolution
59.93734
79.19832
66.89229
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 129 
45-142W3 
AESS-015
7-FEB-2003 00:00:00 
4-APR-2006 12:01:38
240.0000

4-APR-2006 17:07:43
0.3895081
1.0681822E-02
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2991.668 3299.558
4435.149 4901.376
5532.751 5886.867

Counts EFF. EFF Err
19525.00 0.3810124 1.6314350E-02
20156.00 0.3964100 2.0016206E-02
20929.00 0.3953595 1.9956063E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 130 
45-142W5 
AESS-021
7-FEB-2003 00:00:00 
4-APR-2006 12:01:42
240.0000
4-APR-2006 17:07:58
0.3877107
1.0633443E-02
95.00000

Cal. Istps DPM 
GD-148 219.5400
NP-237 211.5600
CM-244 248.5200

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2990.831 3301.623
4435.787 4904.916
5534.223 5884.439

Counts EFF. EFF Err
19394.00 0.3789733 1.6228566E-02
20099.00 0.3958496 1.9988457E-02
20760.00 0.3927440 1.9825550E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 131 
45-145K1 
AESS-016
7-FEB-2003 00:00:00 
4-APR-2006 12:01:46
240.0000

4-APR-2006 17:08:16 
0.3897060 
1.0686211 E-02
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6600 28-FEB-2006
NP-237 211.6800 28-FEB-2006
CM-244 248.6400 28-FEB-2006

Start Engy End Engy 
2989.369 3298.448
4432.591 4905.330
5532.857 5887.665

Counts EFF. EFF Err
19647.00 0.3837073 1.6428316E-02
20018.00 0.3940307 1.9897401 E-02
20846.00 0.3941807 1.9897297E-02

Resolution
61.42154
82.39708
67.39270

Resolution
64.42750
82.42314
71.83934
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Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 132 
45-145K2 
AESS-022
7-FEB-2003 00:00:00 
4-APR-2006 12:01:49
240.0000

4-APR-2006 17:08:32
0.3905833
1.0710652E-02
95.00000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2990.018 3301.016
4434.219 4902.195
5534.644 5883.351

Counts EFF. EFF Err
19613.00 0.3830433 1.6400279E-02
20056.00 0.3947787 1.9934803E-02
21028.00 0.3976221 2.0069377E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 133 
45-145K3 
AESS-017
7-FEB-2003 00:00:00 
4-APR-2006 12:01:52
240.0000

4-APR-2006 17:09:47
0.3868218
1.0608377E-02
95.00000

Cal. Iktps DPM 
GD-148 219.7200
N P-237 211.7400
CM-244 248.7000

Exp. Date 
28-FEB-2006 
28-FEB-2006 
28-FEB-2006

Start Engy End Engy 
2989.115 3302.033
4435.237 4904.688
5532.486 5884.151

Counts EFF. EFF Err
19459.00 0.3799319 1.6268853E-02
19979.00 0.3931513 1.9853372E-02
20667.00 0.3907017 1.9723292E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 134 
45-145K4 
AESS-023
7-FEB-2003 00:00:00 
4-APR-2006 12:01:56
240.0000

4-APR-2006 17:11:02
0.3909511
1.0721575E-02
95.00000

Cal. Istps DPM Exp. Date 
GD-148 219.6600 28-FEB-2006
NP-237 211.6800 28-FEB-2006
CM-244 248.6400 28-FEB-2006

Start Engy End Engy 
2987.530 3301.962
4434.547 4905.459
5534.869 5887.271

Counts EFF. EFF Err
19533.00 0.3814809 1.6334314E-02
20169.00 0.3970030 2.0046022E-02
21114.00 0.3992483 2.0150691E-02

Resolution
67.58065
78.76342
68.61700

Resolution
58.87649
84.02620
67.90365
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Cal. Istps 
GD-148 
N P-287 
CM-244

Cal. stps 
GD-148 
N P-287 
CM-2&4

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 135 
45-145K5 
AESS-018
7-FEB-2003 00:00:00 
4-APR-2006 12:01:59
240.0000

4-APR-2006 17:11:53 
0.3932157 
1.0781703E-02
95.00000

DPM Exp. Date 
219.7800 28-FEB-2006
211.8000 28-FEB-2006
248.7600 28-FEB-2006

Start Engy End Engy 
2990.104 3298.632
4434.981 4906.088
5531.074 5884.261

Counts
19831.00
20001.00 
21277.00

EFF. EFF Err
0.3870894 1.6570982E-02 
0.3934731 1.9869408E-02 
0.4021365 2.0295015E-02

Instrument 
Detector 

Standard ID 
Standard Reference Date 

Calibration Analysis Date/Time 
Calibration Count Time 

Efficiency Calibration Date/Time 
Average Efficiency 

Average Efficiency Error 
Confidence

CHAMBER 136 
45-145L1 
AESS-024
7-FEB-2003 00:00:00 
4-APR-2006 12:02:04
240.0000

4-APR-2006 17:12:12
0.3798372
1.0422947E-02
95.00000

DPM Exp. Date Start Engy End Engy 
219.4200 28-FEB-2006 2988.496 3298.473
211.4400 28-FEB-2006 4437.582 4903.436
248.4000 28-FEB-2006 5532.704 5884.860

Counts
18764.00
19751.00
20649.00

EFF. EFF Err
0.3668631 1.5717393E-02 
0.3892161 1.9656880E-02 
0.3908328 1.9730078E-02

Resolution
66.57359
92.58358
73.11333

Resolution
63.35145
93.25786
69.15901
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General Engineering Laboratories, LLC
2040 Savage Road, Charleston, SC 29414 
(803)556-8171

Gamma Spectrometer Geometry Calibration Package

Detector: U>_________ Geometry: 1L- ________

1) Is all calibration standard information enclosed for:
the primary standard certificate? 
the secondard standard(s) documentation? 
the nuclide library used? 
the VMS certificate file?

2) Is the detector efficiency curve printout included?

3) Is the efficiency calibration report included and reviewed?

4) Is the raw count data included for:
the calibration peak report? 
the calibration verification PEAK report? 
the calibration verification NID report? 
the last instrument background?

5) Are the calibration verification calculations included?

6) Are the instrument settings included:
amp, HVPS, ADC settings?

YES NO Comments

Prepared By: I **&&*--*

Reviewed By: 

Effective Date: f 2)z4losr________________

Date:

Date:
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General Engineering Laboratories, LLC
2040 Savage Road, Charleston, SC 29414
(803)556-8171 .

Gamma Spectrometer Front End Electronics Setup 
Detector: U

Date Performed: fzJjz.'7|e><r_______ Performed By: jLEtfe—■

High Voltage Power Supply

Model No. n
High Voltage ^OOO V

Spectroscopy Amplifier

Model No. -2~oz.ic
Course Gain \oo

Fine Gain o.sni

ADC

Model No. S'? O f

Time Constant
Input polarity

BSLR rate m/a.
BSLR mode

Gain Threshold
7 .....

AIM Module

Model No. H'PTS-fe,
Address MtM tdc. \
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GAMMA2LMB05

Instrument:

Geometry:

Gamma Spectroscopy Calibration Verification 

Gamma 6 Calibration Date:

2L MB Standard Id:

12/29/2005

70528-278

Isotope CALIBRATED MEASURED DIFFERENCE
ACTIVITY (PCI) ACTIVITY (PCI) %

Pb-210 8.2015E+05 8.572E+05 4.52
Am-241 6.2561 E+04 6.197E+04 -0.94
Cd-109 8.2579E+05 7.723E+05 -6.48
Co-57 1.9081 E+04 1.907E+04 -0.06
Ce-139 2.8981 E+04 3.023E+04 4.31
Sn-113 4.8349E+04 4.902E+04 1.39
Cs-137 2.4325E+04 2.423E+04 -0.39

Y-88 1836.06 8.6210E+04 8.618E+04 -0.03
Co-60 1332.5 3.8845E+04 3.974E+04 2.30

Prepared By: -vyj _______

Reviewed By: [ ^~~

Verified:

Date:

Date: > W z^jWo^sr

Page 1
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QA filename DKA300: [CANBERRA.GAMMA]QC_BKG GAMMA6.QAF;2

Sample ID : 
Sample date : 
Elapsed live time:

BKG_GAMMA6 Sample quantity
24-DEC-2005 00:00:00 Acquisition date 
0 16:40:00.00 Elapsed real time

1.80 LITER
24-DEC-2005 19:01:51 
0 16:40:04.45

Out-of-range Test: BOUNDARY

Parameter Description 
BACKGROUND (GROSS COUNTS) 
BACKGROUND (CPS)

Lower 
1.07E+05
1.79

Upper
1.24E+05
2.07

Value 
1.10E+05 
1.84

Flags: "*" means the out-of-range test is parameter-dependent

Flag

Approved by: 5AA Approval Date: Z2- / 2-S /
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********************************************************************************
* GENERAL ENG. LABS, LLC. *
* 2040 Savage Road *
* Charleston, SC 29414 *
********************************************************************************
Configuration 
Sample date 
Sample ID 
Detector name 
Elapsed live time 
Energy tolerance 
Abundance limit 
Batch ID

DKA300:[CANBERRA.GAMMA.ARCHIVE.GAMMA]VER GAMMA6 2LMB.CNF;1
1-APR-2005 12:00:00 
VER_GAMMA6_2 LMB 
GAMMA6
0 02:00:00.00
2.00000 KEV
75.00000

Acquisition date 
Sample quantity 
Detector geometry 
Elapsed real time 
Analyst Initials 
Sensitivity 
Detector SN#

29-DEC-2005 05:34:59 
1.00000E+00 LITER 
2L_MB
0 02:00:53.92 0.7%
MJH1
3.00000 
1922827

Matrix Spike DPM LCS DPM
********************************************************************************

Pk It Energy Area Bkgnd FWHM

1 0 46.40* 17259 33023 1.02
2 4 57.32 1924 15819 1.37
3 4 59.51 42854 20590 0.95
4 0 66.73* 615 25393 2.01
5 0 70.50 587 22915 1.80
6 0 88.01 99704 37187 0.99
7 0 122.04 51226 25234 1.01
8 0 136.48 6598 15797 1.05
9 0 165.87* 36739 19666 1.11

10 0 255.32 970 8225 1.14
11 0 279.23 3904 7800 1.18
12 0 341.00 156 5215 1.37
13 0 366.83 210 4201 1.61
14 0 391.77 22191 6497 1.26
15 0 446.46* 218 4180 1.84
16 0 465.52 216 4353 1.62
17 0 510.83* 157 4145 1.59
18 0 603.30 34 2613 0.56
19 0 661.72* 50415 5892 1.48
20 0 777.51 163 1908 1.25
21 0 814.25 382 2683 1.44
22 0 821.51 131 2062 1.46
23 0 898.08* 26605 5337 1.59
24 0 1086.05 76 1740 1.35
25 0 1173.20 54911 2988 1.82
26 0 1183.47 61 693 1.06
27 0 1325.19* 145 858 2.81
28 0 1332.41 50394 1355 1.91
29 0 1445.89 23 376 1.40
30 0 1594.55 79 466 2.05
31 0 1598.22 32 421 0.87
32 0 1617.97* 45 204 1.42
33 0 1727.18* 41 113 1.95
34 0 1836.18 16739 376 2.21
35 0 1877.53 39 61 2.42
36 0 1973.63 47 79 4.75
37 0 2000.75 22 21 1.37
38 1 2024.69 64 67 2.19

Channel Left Pw Cts/Sec %Err Fit

94.07 89 9 2.40E+00 2.0
115.86 114 11 2.67E-01 9.2 2.72E+01
120.23 114 11 5.95E+00 0.7
134.64 132 7 8.55E-02 43.0
142.16 140 6 8.15E-02 41.0
177.10 172 11 1.38E+01 0.5
245.03 239 12 7.11E+00 0.8
273.83 270 9 9.16E-01 3.7
332.49 325 13 5.10E+00 0.9
511.02 508 8 1.35E-01 16.5
558.75 555 9 5.42E-01 4.4
682.03 679 8 2.16E-02 80.8
733.60 731 7 2.92E-02 51.5
783.38 778 11 3.08E+00 1.0
892.55 889 8 3.03E-02 51.7
930.60 928 8 3.00E-02 53.3

1021.05 1017 9 2.19E-02 74.7
1205.65 1203 7 4.72E-03249.9
1322.28 1314 16 7.00E+00 0.6
1553.48 1551 7 2.2 7E-02 45.0
1626.84 1622 9 5.3 IE-02 25.0
1641.34 1639 7 1.82E-02 58.3
1794.24 1786 16 3.70E+00 0.9
2169.62 2167 7 1.06E-02 91.8
2343.69 2334 19 7.63E+00 0.5
2364.20 2362 6 8.46E-03 69.8
2647.28 2645 8 2.02E-02 36.6
2661.72 2652 18 7.00E+00 0.5
2888.40 2884 7 3.19E-03141.6
3185.42 3182 7 1.10E-02 46.8
3192.75 3188 6 4.45E-03102.7
3232.21 3230 5 6.30E-03 49.8
3450.44 3447 7 5.72E-03 45.6
3668.26 3657 22 2.32E+00 0.8
3750.88 3747 10 5.47E-03 40.2
3942.95 3935 16 6.59E-03 44.5
3997.15 3995 5 3.05E-03 38.0
4045.00 4039 26 8.94E-03 25.1 4.79E+00
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Peak Search Report (continued) 
Sample ID : VER_GAMMA6_2LMB

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err

39 1 2027.19* 30 73 2.19 4050.00 4039 26 4.16E-03 63.0

Flag: "*" = Peak area was modified by background subtraction

Fit
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*******************************************************************************
* General Eng. Labs, LLC. *
* 2040 Savage Road *
* Charleston, SC 29414 *
********************************************************************************
*
*
*
* Configuration
* Acquisition date :
* Detector ID :
* Geometry :
* Elapsed live time:
* Elapsed real time:

GAMMA6 
2L_MB

0 02:00:00.00 
0 02:00:53.92

******************************************************************************* 
* * 
* SAMPLE DATA *

DATA
*
*
*

MMA.ARCHIVE.GAMMA]VER GAMMAS 2 *
Detector SN# : 1922827 *
Sensitivity : 3.000 *
Energy tolerance: 2.000 *
Abundance limit : 75.000 *
Half life ratio : 8.000 *

Sample date 
Sample ID 
Batch Number 
Recovery

1-APR-2005 12:00 
VER_GAMMA6_2 LMB

1.00000
*
*
★★★★★★•fr************************************************************************

Nuclide Library 
Analyst initials 
Sample Quantity 
Carrier Weight :

FERMC
MJH1
1.0000E+00 LITER 

0.00000

*
*
*
*
*
*
*
****★****★****★**★******★**,*****★***■*■***★****★★*★**★*************★,*■*★*★*★★*****

Standard Weight 
CALIB. DATE/TIME 
MSD DPM 
LCS DPM 
LCSD DPM

QC DATA
0.00000

29-DEC-2005 05:08:19 MS Isotope
MSD Isotope********

0.000
0.000

LCS Isotope 
LCSD Isotope

*
*
*
*
*
*
*

Combined Activity-MDA Report

-------  Identified Nuclides -------

Activity Act error MDA
Nuclide (pCi/LITER ) (pCi/LITER )

CO-57 1.907E+04 2.909E+02 1.820E+02 0.000E+00
CO-60 3.974E+04 3.790E+02 1.098E+02 0.000E+00
Y-88 8.618E+04 1.426E+03 3.030E+02 0.000E+00
CD-109 7.723E+05 7.634E+03 4.738E+03 0.000E+00
SN-113 4.902E+04 9.538E+02 6.617E+02 0.000E+00
CS-137 2.423E+04 2.716E+02 1.211E+02 0.000E+00
CE-139 3.023E+04 5.702E+02 3.514E+02 0.000E+00
HG-203 6.460E+04 5.665E+03 5.695E+03 0.000E+00
PB-210 8.572E+05 3.512E+04 2.870E+04 0.000E+00
AM-241 6.197E+04 8.989E+02 8.638E+02 0.000E+00

------- Non- Identified Nuclides -------

Key-Line
Activity K.L. Act error MDA

Nuclide (pCi/LITER ) Ided (pCi/LITER )
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★★★★★rt^*************************************************************************
* GENERAL ENG LABS, LLC. *
* 2040 Savage Road *
* Charleston, SC 29414 *
********************************************************************************
Configuration DKA30 0: [CANBERRA.GAMMA.ARCHIVE.GAMMA]VER GAMMA6_2LMB.CNF;1
Sample date l-APR-2005 12:00:00. Acquisition date : 29-DEC-2005 05:34:59
Sample ID VER GAMMAS 2LMB Sample quantity : 1. OOOOOE + OO LITER
Detector name GAMMAS Detector geometry: 2L MB
Elapsed live time 0 02:00:00.00 Elapsed real time: 0 02:00:53.92 0.7%
Energy tolerance 2.00000 KEV Analyst Initials : MJH1
Abundance limit 75.00000 Sensitivity : 3.00000
Batch ID Detector SN# : 1922827
Matrix Spike DPM LCS DPM :
********************************************************************************

Nuclide Line Activity Report

Nuclide Type:

Nuclide Energy Area %Abn %Ef f
Uncorrected

pCi/LITER
Decay Corr 

pCi/LITER
2-Sigma 

%Error
CO-57 122.06 51226 85.51* 2.359E+00 9.534E+03 1.907E+04 1.53

136.47 6598 10.47 2.355E+00 1.005E+04 2.009E+04 7.30
CO - 6 0 1173.24 54911 99.90 5.826E-01 3.541E+04 3.906E+04 0.98

1332.50 50394 99.98* 5.251E-01 3.603E+04 3.974E+04 0.95
Y-88 898.04 26605 93.40 7.308E-01 1.463E+04 8.561E+04 1.74

1836.06 16739 99.38* 4.293E-01 1.473E+04 8.618E+04 1.65
CD-109 88.03 99704 3.79* 1.923E+00 5.134E+05 7.723E+05 0.99
SN-113 391.70 22191 64.90* 1.345E+00 9.539E+03 4.902E+04 1.95
CS-137 661.66 50415 85.12* 9.336E-01 2.381E+04 2.423E+04 1.12
CE-139 165.85 36739 80.35* 2.231E+00 7.693E+03 3.023E+04 1.89
HG-203 70.83 587 4.75 1.263E+00 3.674E+03 2.093E+05 82.05

72.87 8.00 1.371E+00 ------------ Line Not Found
82.60 3.55 1.756E+00 ------------ Line Not Found

279.20 3904 77.30* 1.672E+00 1.134E+03 6.460E+04 8.77
PB-210 46.50 17259 4.05* 1.910E-01 8.37 6E+05 8.572E+05 4.10
AM-241 59.54 42854 35.90* 7.239E-01 6.190E+04 6.197E+04 1.45

Flag: "*" = Keyline
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Summary of Nuclide Activity 
Sample ID : VER_GAMMA6_2LMB

Total number of lines in spectrum 39
Number of unidentified lines 25
Number of lines tentatively identified by NID 14 35.90%

Nuclide Type :

Nuclide Hlife Decay
CO-57 271.74D 2.00
CO- 60 5.27Y 1.10
Y-88 106.63D 5.85
CD-109 461.40D 1.50
SN-113 115.09D 5.14
CS-137 30.00Y 1.02
CE-139 137.64D 3.93
HG-203 46.SOD 57.0
PB-210 22.26Y 1.02
AM-241 432.20Y 1.00

Total Activity :

Grand Total Activity :

Uncorrected
pCi/LITER
9.534E+03

Decay Corr 
pCi/LITER 
1.907E+04

3.603E+04 3.974E+04
1.473E+04 8.618E+04
5.134E+05 7.723E+05
9.539E+03 4.902E+04
2.381E+04 2.423E+04
7.693E+03 3.023E+04
1.134E+03 6.460E+04
8.376E+05 8.572E+05
6.190E+04 6.197E+04

1.515E+06 2.005E+06

1.515E+06 2.005E+06

Decay Corr 2-Sigma
2-Sigma Error %Error Flags 

0.029E+04 1.53
0.038E+04 0.95
0.143E+04 1.65
0.076E+05 0.99
0.095E+04 1.95
0.027E+04 1.12
0.057E+04 1.89
0.567E+04 8.77
0.351E+05 4.10
0.090E+04 1.45

Flags: "K" = Keyline not found 
"E" = Manually edited

"M" = Manually accepted
"A" = Nuclide specific abn. limit
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Unidentified Energy Lines 
Sample ID : VER_GAMMA6_2LMB

It Energy Area Bkgnd

4 57.32 1924 15819
0 66.73 615 25393
0 255.32 970 8225
0 341.00 156 5215
0 366.83 210 4201
0 446.46 218 4180
0 465.52 216 4353
0 510.83 157 4145
0 603.30 34 2613
0 777.51 163 1908
0 814.25 382 2683
0 821.51 131 2062
0 1086.05 76 1740
0 1183.47 61 693
0 1325.19 145 858
0 1445.89 23 376
0 1594.55 79 466
0 1598.22 32 421
0 1617.97 45 204
0 1727.18 41 113
0 1877.53 39 61
0 1973.63 47 79
0 2000.75 22 21
1 2024.69 64 67
1 2027.19 30 73

Acquisition date :

FWHM Channel Left Pw Cts/Sec

1.37 115.86 114 11 2.67E-01
2.01 134.64 132 7 8.55E-02
1.14 511.02 508 8 1.35E-01
1.37 682.03 679 8 2.16E-02
1.61 733.60 731 7 2.92E-02
1.84 892.55 889 8 3.03E-02
1.62 930.60 928 8 3.00E-02
1.59 1021.05 1017 9 2.19E-02
0.56 1205.65 1203 7 4.72E-03
1.25 1553.48 1551 7 2.2 7E-02
1.44 1626.84 1622 9 5.3 IE-02
1.46 1641.34 1639 7 1.82E-02
1.35 2169.62 2167 7 1.06E-02
1.06 2364.20 2362 6 8.46E-03
2.81 2647.28 2645 8 2.02E-02
1.40 2888.40 2884 7 3.19E-03
2.05 3185.42 3182 7 1.10E-02
0.87 3192.75 3188 6 4.45E-03
1.42 3232.21 3230 5 6.30E-03
1.95 3450.44 3447 7 5.72E-03
2.42 3750.88 3747 10 5.47E-03
4.75 3942.95 3935 16 6.59E-03
1.37 3997.15 3995 5 3.05E-03
2.19 4045.00 4039 26 8.94E-03
2.19 4050.00 4039 26 4.16E-03

Flags: "T" = Tentatively associated

%Err %Eff Flags

18.5 6.19E-01
86.0 1.08E+00
33.0 1.77E+00
**** 1.47E+00
**** 1.40E+00
**** 1.23E+00
**** 1.20E+00
**** 1.13E+00
**** 1.00E+00
90.0 8.23E-01
50.0 7.93E-01
**** 7.87E-01
**** 6.22E-01
**** 5.78E-01
73.3 5.27E-01
**** 4.93E-01
93.5 4.62E-01
**** 4.61E-01
99.6 4.58E-01
91.2 4.41E-01
80.4 4.26E-01
89.1 4.20E-01
75.9 4.18E-01
50.3 4.17E-01
**** 4.17E-01
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********************************************************************************
* GENERAL ENG. LABS, LLC. *
* 2040 Savage Road *
* Charleston, SC 29414 *
********************************************************************************

*
*
* Configuration

DETECTOR DATA

DKA3 0 0: [CANBERRA.GAMMA.ARCHIVE.GAMMA]VER GAMMA6_2LMB

*
*

CNF;1*
* Acquisition date 29-DEC-2005 05:34:59 Detector SN# 1922827 *
* Detector ID GAMMA6 Sensitivity 3.00000 *
* Geometry 2L MB Energy tolerance 2.00000 *
* Elapsed live time 0 02:00:00.00 Abundance limit 75.00000 *
* Elapsed real time 0 02:00:53.92 Half life ratio 8.00000 *
********************************************************************************

*
SAMPLE DATA

Sample date 
Sample ID 
Batch Number

l-APR-2005 12:00:00 
VER GAMMA6 2LMB

*
*

CAL *
MJH1 *
1.00000E+00 LITER *

Nuclide Library 
Analyst initials 
Sample Quantity

******************************************************************************** 
* *
* QC DATA *
* *

CALIB. DATE/TIME 
MSD DPM 
LCS DPM

29-DEC-2005 05:08 19.2MS Isotope 
MSD Isotope 
LCS Isotope

*
*

★^t******************************************************************************

Combined Activity-MDA Report

-------  Identified Nuclides -------

Nuclide
Activity

(pCi/LITER)
Act error MDA

(pCi/LITER)
MDA error Act/MDA

CO-57 1.907E+04 2.909E+02 1.820E+02 0.000E+00 104.758
CO - 6 0 3.974E+04 3.790E+02 1.098E+02 0.000E+00 361.821
Y-88 8.618E+04 1.426E+03 3.030E+02 0.000E+00 284.472
CD-109 7.723E+05 7.634E+03 4.738E+03 0.000E+00 163.003
SN-113 4.902E+04 9.538E+02 6.617E+02 0.000E+00 74.080
CS-137 2.423E+04 2.716E+02 1.211E+02 0.000E+00 200.130
CE-139 3.023E+04 5.702E+02 3.514E+02 0.000E+00 86.044
HG-203 6.460E+04 5.665E+03 5.695E+03 0.000E+00 11.342
PB-210 8.572E+05 3.512E+04 2.870E+04 0.000E+00 29.864
AM-241 6.197E+04 8.989E+02 8.638E+02 0.000E+00 71.739
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********************************************************************************
* GENERAL ENG. LABS, LLC. *
* 2040 Savage Road *
* Charleston, SC 29414 *
********************************************************************************
Configuration 
Sample date 
Sample ID 
Detector name 
Elapsed live time 
Energy tolerance 
Abundance limit 
Batch ID
Matrix Spike DPM

DKA3 0 0: [CANBERRA.GAMMA.ARCHIVE.GAMMA]CAL_GAMMA6_2L_MB.CNF;3
l-APR-2005 12:00:00 
CAL_GAMMA6_2L_MB 
GAMMAS
0 08:00:00.00
2.00000 KEV
75.00000

Acquisition date 
Sample quantity 
Detector geometry 
Elapsed real time 
Analyst Initials 
Sensitivity 
Detector SN#
LCS DPM

28-DEC-2005 16:02:00 
1.00000E+00 LITER 
2L_MB
0 08:03:35.88 0.7%
MJH1 
3.00000 
1922827

LX-L.K. DpXJS.C LJCl’l i .
******************************************************************************

Pk It Energy Area Bkgnd FWHM

1 0 46.38* 65073 152559 1.04
2 2 55.89* 6858 78352 0.93
3 2 59.53 183650 73569 1.07
4 10 68.68* 6559 156832 2.48
5 10 72.49 2085 147084 1.71
6 10 81.50 11427 211154 2.54
7 10 84.38* 28152 161612 1.92
8 10 88.07 411454 68944 1.04
9 7 120.52* 4535 74408 2.04

10 7 122.12 197963 51209 1.00
11 0 136.51 26079 63217 1.02
12 0 165.92* 145537 72180 1.11
13 0 187.98* 484 31182 1.96
14 0 255.15 4015 32963 1.16
15 0 279.27 16778 34760 1.18
16 0 310.76 444 17697 1.49
17 0 391.76 88976 30447 1.26
18 0 398.67* 150 17944 1.23
19 0 443.59 299 17663 1.93
20 0 491.34 113 12841 0.83
21 0 510.92* 1995 21126 1.97
22 5 657.01 1426 13443 2.48
23 5 661.66* 200294 13106 1.46
24 0 743.72 257 8163 1.19
25 0 764.62* 135 6916 0.90
26 0 813.98 1335 10911 1.36
27 0 822.79 308 9724 0.70
28 0 875.78 178 6299 0.82
29 0 897.95* 105971 24434 1.61
30 0 1173.02 220671 11794 1.86
31 0 1204.15 82 3135 0.60
32 0 1230.90* 60 2565 0.70
33 4 1324.88* 2057 4244 2.78
34 4 1332.21 200753 3198 1.97
35 0 1391.50 154 1759 2.44
36 0 1608.53 110 2313 0.59
37 0 1645.52 96 1410 1.20
38 0 1650.94* 79 1444 1.32

Channel Left Pw Cts/Sec %Err Fit

94.03 88 10 2.2 6E+0 0 1.2
113.00 99 26 2.3 8E-01 6.7 4.54E+02
120.28 99 26 6.38E+00 0.3
138.53 133 19 2.28E-01 11.9 1.51E+01
146.13 133 19 7.24E-02 34.4
164.12 156 27 3.97E-01 8.5 3.3 0E+02
169.87 156 27 9.78E-01 2.9
177.22 156 27 1.43E+01 0.2
241.98 238 13 1.57E-01 13.0 2.50E+00
245.17 238 13 6.87E+00 0.3
273.90 270 9 9.06E-01 1.8
332.59 327 12 5.05E+00 0.5
376.62 374 6 1.68E-02 58.1
510.69 507 8 1.39E-01 8.0
558.81 554 10 5.83E-01 2.2
621.68 619 6 1.54E-02 47.6
783.36 777 13 3.09E+00 0.5
797.16 794 8 5.20E-03155.5
886.82 885 8 1.04E-02 77.1
982.13 979 7 3.92E-03167.0

1021.22 1016 12 6.93E-02 14.9
1312.87 1308 21 4.95E-02 14.7 2.06E+01
1322.17 1308 21 6.95E+00 0.2
1486.02 1484 7 8.93E-03 58.6
1527.73 1525 6 4.70E-03 97.8
1626.30 1622 9 4.64E-02 14.4
1643.89 1641 8 1.07E-02 56.0
1749.69 1748 5 6.20E-03 67.1
1793.98 1785 18 3.68E+00 0.5
2343.34 2334 19 7.66E+00 0.2
2405.50 2402 8 2.85E-03118.8
2458.94 2457 8 2.08E-03147.3
2646.67 2639 31 7.14E-02 7.2 3.30E+01
2661.31 2639 31 6.97E+00 0.2
2779.76 2776 9 5.34E-03 49.7
3213.36 3211 9 3.83E-03 79.4
3287.26 3284 9 3.33E-03 71.3
3298.09 3295 9 2.76E-03 87.1
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Peak Search Report (continued) Page : 2
Sample ID : CAL_GAMMA6_2L_MB Acquisition date : 28-DEC-2005 16:02:00

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

39 0 1742.50 51 430 0.98 3481.04 3478 6 1.78E-03 65.4
40 2 1789.53 88 473 1.77 3575.03 3571 15 3.06E-03 45.6 1.25E+00
41 2 1792.94 87 409 1.70 3581.85 3571 15 3.03E-03 41.3
42 0 1835.87 66461 1581 2.27 3667.64 3657 22 2.31E+00 0.4
43 0 1921.94 33 275 1.72 3839.65 3835 9 1.15E-03 92.3

Flag: "*" = Peak area was modified by background subtraction
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Configuration MCAO:[GAMMA]GAMMAS$1
Analyses by : CALIBRATE VI.7,PEAK V16.4
Detector Name : GAMMA6 Energy Calib Time: 28-DEC-2005 15:47:34
Efficiency type : Empirical Effncy Calib Time: 29-DEC-2005 05:08:19
Detector Geometry: GAMMA 6 Shelf :

Energy Calibration Report

Energy = - 0.7387 + 0.5011*Channel + -9.9579E-08*(Channel**2)

Centroid True Computed
Nbr Channel Energy Energy Difference

1 94.29 46.50 46.51 -0.012
2 120.03 59.54 59.41 0.126
3 177.11 88.03 88.01 0.019
4 245.08 122.06 122.07 -0.009
5 332.57 165.85 165.91 -0.056
6 783.42 391.70 391.79 -0.089
7 1322.31 661.66 661.73 -0.070
8 1794.17 898.04 898.05 -0.007
9 2343.66 1173.24 1173.18 0.056

10 2661.69 1332.50 1332.40 0.103
11 3668.14 1836.06 1836.12 -0.062

FWHM Calibration Report

FWHM = 0 6805 + 3. 3519E-02*(Energy**1/2)

True Computed
Nbr Energy FWHM FWHM Difference

1 46.50 0.93 0.91 0.023
2 59.54 1.04 0.94 0.096
3 88.03 1.00 0.99 0.008
4 122.06 1.02 1.05 -0.031
5 165.85 1.12 1.11 0.006
6 391.70 1.28 1.34 -0.064
7 661.66 1.44 1.54 -0.104
8 898.04 1.65 1.68 -0.037
9 1173.24 1.81 1.83 -0.020

10 1332.50 1.94 1.90 0.035
11 1836.06 2.20 2.12 0.087

Efficiency Calibration Report

Eff = exp(a2 + a3*x + a4*x**2 + a5*x**3 + a6*x**4 + a7*x**5), x=ln(al/energy)

al a2 a3 a. a5 a6 a7
941.3 -4.958 0.8460 -6.6067E- 02 -0.1874 0.1945 -5.7096E-02

Average Deviation 2.69 % Reduced Chi-Square 2.29

Nbr
Energy Measured 

(KEV) Efficiency
Efficiency

Error
Computed Diff/

Efficiency /Error % Diff
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46.50 1.88E-03 6.07E-05 1.94E-03 ■0.90 -2.89
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Efficiency Calibration Report (continued) Page : 2
Sample ID : CAL_GAMMA6_2L_MB Acquisition date : 28-DEC-2005 16:02:00

Nbr
Energy

(KEV)
Measured

Efficiency
Efficiency

Error
Computed

Efficiency
Diff/

/Error % Diff

2 59.54 7.68E-03 2.32E-04 7.25E-03 1.85 5.60
3 88.03 1.85E-02 6.12E-04 1.92E-02 -1.16 -3.85
4 122.06 2.27E-02 6.86E-04 2.36E-02 -1.23 -3.70
5 165.85 2.30E-02 6.53E-04 2.23E-02 1.08 3.06
6 391.70 1.36E-02 3.62E-04 1.35E-02 0.50 1.32
7 661.66 9.23E-03 2.78E-04 9.34E-03 -0.36 -1.10
8 898.04 7.08E-03 1.87E-04 7.3IE-03 -1.23 -3.25

9 1173.24 5.94E-03 1.61E-04 5.83E-03 0.72 1.94

10 1332.50 5.35E-03 1.40E-04 5.25E-03 0.70 1.83
11 1836.06 4.25E-03 1.12E-04 4.2 9E-03 -0.38 -1.01

Approved by: Approval Date: (2- /
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Library Title :
Library file name : DKA300:[CANBERRA.GAMMA]CAL.NLB;1 
Date printed : 6-DEC-2004 10:31:17.67
Number of nuclides : 10
Number of lines : 17

Nuclide Nuclide Key
Name Half-Life Type Line Energy Abundance

CO-57 271.74D * 122.06 keV 85.51 %
136.47 keV 10.47 %

CO-60 5.27Y 1173.24 keV 99.90 %
* 1332.50 keV 99.98 %

Y-88 106.63D 898.04 keV 93.40 %
* 1836.06 keV 99.38 %

CD-109 461.40D * 88.03 keV 3.79 %
SN-113 115.09D * 391.70 keV 64.90 %
CS-137 30.00Y * 661.66 keV 85.12 %
CE-139 137.64D * 165.85 keV 80.35 %
HG-203 46.60D 70.83 keV 4.75 %

72.87 keV 8.00 %
82.60 keV 3.55 %

* 279.20 keV 77.30 %
PB-210 22.26Y * 46.50 keV 4.05 %
AM-241 432.20Y * 59.54 keV 35.90 %
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Print Time : 14-JUN-2005 17:33:53.22
Certificate file name : DKA300:[CANBERRA.GAMMA]70528-278.CER;1 
Certificate title : 2L_MB
Certificate date : l-APR-2005 12:00:00.00
Certificate quantity : 1.00000E+00

Red Nuclide Halflife
CAL/
INIT

1 AM-241 432.20Y Yes
2 CD-109 462.60D No
3 Co-57 271.79D No
4 CE-139 137.60D No
5 SN-113 115.10D No
6 CS-137 30.07Y Yes
7 Y-88 106.60D No
8 Y-88 106.60D Yes
9 CO-60 5.27Y Yes

10 CO-60 5.27Y No
11 PB-210 22.30Y No

Energy Rate %Abun
59.54 8.3100E+02 35.90
88.03 1.1580E+03 3.79

122.06 6.0370E+02 85.51
165.85 8.6160E+02 80.35
391.70 1.1610E+03 64.90
661.66 7.6610E+02 85.12
898.04 3.0350E+03 93.40

1836.06 3.1700E+03 99.38
1173.24 1.4220E+03 99.90
1332.50 1.4370E+03 99.98

46.50 1.2290E+03 4.05

Activity
(uCi)

6.2561E-02 
8.2579E-01 
1.9081E-02 
2.8981E-02 
4.8349E-02 
2.4325E-02 
8.7823E-02 
8.6210E-02 
3.8471E-02 
3.8845E-02 
8.2015E-01
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Tf'iQ 1380 Seaboard Industrial Blvd.
IV-fO Atlanta, Georgia 30318 • U.S.A.

Phone (404) 352-8677 
Fax (404)352-2837

Certificate of Calibration
Standard Radionuclide Source

70528-278

2.0 Liter Solid in 230G GA-MA Beaker

This standard radionuclide source was prepared using aliquots 
measured gravimetrically from master radionuclide solution 
sources. The Am-241 and Pb-210 were calibrated by 4 pi alpha 
liquid scintillation counting. All other radionuclides were 
calibrated using a germanium gamma spectrometer system. 
Calibration and purity were checked using a germanium gamma 
spectrometer system. At the time of calibration no interfering 
gamma-ray emitting impurities were detected. The gamma ray 
emission rates for the most intense gamma-ray lines are given. 
Analytics maintains traceability to the National Institute of 
Standards and Technology through a Measurements Assurance Program 
as described in US NRC Regulatory Guide 4.15, Revision 1, 
February 1979.

US Patent 4,430,258; UK Patent GB2,149,194B; CA Patent 1,196,776. 
Density of solid matrix 1.15 g/cc.

ISOTOPE

Calibration

GAMMA
ENERGY

Date: April

HALF-LIFE

1, 2005 12:

GAMMA-RAYS 
PER SECOND

:00 EST

TOTAL
UNCERTAINTY

%

Pb-210 46.5 22.3 Y 1229 3.0
Am-241 59.5 432.2 Y 831.0 3.0
Cd-109 88 462.6 d 1158 3.3
CO-57 122 271.79 d 603.7 3.0
Ce-139 166 137.6 d 861.6 2.8
Hg-203 279 46.61 d 1864 2.7
Sn-113 392 115.1 d 1161 2.6
CS-137 662 30.07 Y 766.1 3.0
Y-88 898 106.6 d 3035 2.6
Co-60 1173 5.271 Y 1422 2.7
Co-60 1332 5.271 Y 1437 2.6
Y-88 1836 106.6 d 3170 2.6

P 0 NUMBER 2832RD, Item 1

SOURCE PREPARED BY: flL '~Y\AAN<>Q~/g/"
M. Dimitrova, Radiochemist

Q A APPROVED: /ff],

This standard will expire one year after the calibration date.
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General Engineering Laboratories, LLC
2040 Savage Road, Charleston, SC 29414 
(843)556-8171

Gamma Spectrometer Geometry Calibration Package

Detector: Geometry: ________

1) Is all calibration standard information enclosed for:
the primary standard certificate? 
the secondard standard(s) documentation? 
the nuclide library used? 
the VMS certificate file?

2) Is the detector efficiency curve printout included?

3) Is the efficiency calibration report included and reviewed?

4) Is the raw count data included for:
the calibration peak report? 
the calibration verification PEAK report? 
the calibration verification NID report? 
the last instrument background?

5) Are the calibration verification calculations included?

6) Are the instrument settings included:
amp, HVPS, ADC settings?

YES NO Comments

Prepared By:

Reviewed By: —•

Effective Date: z/'g^es.ofo__________

Date: 

Date:
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ANALYTICS
1380 Seaboard Industrial Blvd. 

Atlanta, Georgia 30318 • U.S.A.

Phone (404) 352-8677 
Fax (404) 352-2837

Certificate of Calibration
Standard Radionuclide Source

70528-278

2.0 Liter Solid in 230G GA-MA Beaker

This standard radionuclide source was prepared using aliquots 
measured gravimetrically from master radionuclide solution 
sources. The Am-241 and Pb-210 were calibrated by 4 pi alpha 
liquid scintillation counting. All other radionuclides were 
calibrated using a germanium gamma spectrometer system. 
Calibration and purity were checked using a germanium gamma 
spectrometer system. At the time of calibration no interfering 
gamma-ray emitting impurities were detected. The gamma ray 
emission rates for the most intense gamma-ray lines are given. 
Analytics maintains traceability to the National Institute of 
Standards and Technology through a Measurements Assurance Program 
as described in US NRC Regulatory Guide 4.15, Revision 1, 
February 1979.

US Patent 4,430,258; UK Patent GB2,149,194B; CA Patent 1,196,776. 
Density of solid matrix 1.15 g/cc.

Calibration Date: April 1, 2005 12:00 EST

TOTAL
GAMMA GAMMA-RAYS UNCERTAINTY

ISOTOPE ENERGY HALF-LIFE PER SECOND %

Pb-210 46.5 22.3 Y 1229 3.0
Am-241 59.5 432.2 Y 831.0 3.0
Cd-109 88 462.6 d 1158 3.3
Co-57 122 271.79 d 603.7 3.0
Ce-139 166 137.6 d 861.6 2.8
Hg-203 279 46.61 d 1864 2.7
Sn-113 392 115.1 d 1161 2.6
CS-137 662 30.07 Y 766.1 3.0
Y-88 898 106.6 d 3035 2.6
Co-60 1173 5.271 Y 1422 2.7
Co-60 1332 5.271 Y 1437 2.6
Y-88 1836 106.6 d 3170 2.6

P 0 NUMBER 2832RD, Item 1

SOURCE PREPARED BY: 'YV\AN'CG~’/€/~
M. Dimitrova, Radiochemist

Q A APPROVED t nn.

This standard will expire one year after the calibration date.
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Title: Mixed Gamma + Am-241 & Pb-210

Nuclide
Name

Nuclide
Type

Half
Life

Key
Line?

No Energy
Wtmean? (keV) %Abn

CO-57 271.74D * 122.06 85.51
136.47 10.47

CO-60 5.27Y 1173.24 99.90
* 1332.50 99.98

Y-88 106.63D 898.04 93.40
* 1836.06 99.38

CD-109 461.40D * 88.03 3.79
SN-113 115.09D * 391.70 64.90
CS-137 30.00Y * 661.66 85.12
CE-139 137.64D ★ 165.85 80.35
HG-203 46.60D 70.83 4.75

72.87 8.00
82.60 3.55

* 279.20 77.30
PB-210 22.26Y * 46.50 4.05
AM-241 432.20Y * 59.54 35.90

0.00 0.00
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Title: 2L_MB
Quantity: 1.00

Nuclide
Name

Half
Life

Energy
(keV)

AM-241 432.20Y 59.5
CD-109 462.60D 88.0
Co-57 271.79D 122.1
CE-139 137.60D 165.9
SN-113 115.10D 391.7
CS-137 30.07Y 661.7
Y-88 106.60D 898.0
Y-88 106.60D 1836.1
CO-60 5.27Y 1173.2
CO-60 5.27Y 1332.5
PB-210 22.30Y 46.5

Assay date: l-APR-2005 12:00:00.0

Rate % Err % Abn CAL/INIT

831 3.00 35.9 Yes
1158 3.30 3.8 No

604 3.00 85.5 No
862 2.80 80.3 No

1161 2.60 64.9 No
766 3.00 85.1 Yes

3035 2.60 93.4 No
3170 2.60 99.4 Yes
1422 2.70 99.9 Yes
1437 2.60 100.0 No
1229 3.00 4.1 No
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□ Measured Calculated

Energy

Datasource: DKAO: [CANBERRA.GAMMA.SCUSR.ARCHIVE]CAL_GAM19_2LMB_3 6.CNF;1 
In(Eff) = -4.739e+00 + 8.129e-01X + -5.933e-02X^2 + -1.5126-01X^3 

+ 1.5296-01X^4 + -4.5656-02X^5 
where: X = In(9.413e+02/E [keV]); [CHISQ = 1.288e+00]
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Sample ID : 70528-278 Acquisition date :: 17-FEB-2006

Energy = 0.1048 + 0.5006*Channel + -9.3161E-08*(Channel**2)

Centroid True Computed
Nbr Channel Energy Energy Difference

1 92.90 46.50 46.61 -0.112
2 118.77 59.54 59.56 -0.026
3 175.71 88.03 88.07 -0.032
4 243.60 122.06 122.05 0.011
5 331.05 165.85 165.82 0.029
6 781.92 391.70 391.48 0.217
7 1321.69 661.66 661.60 0.065
8 1794.43 898.04 898.12 -0.077
9 2344.55 1173.24 1173.30 -0.063

10 2663.01 1332.50 1332.58 -0.078
11 3669.79 1836.06 1836.00 0.067

FWHM Calibration Report

FWHM = 1.116 + 2.5220E-02*(Energy* *1/2)

True Computed
Nbr Energy FWHM FWHM Difference

1 46.50 1.30 1.29 0.007
2 59.54 1.38 1.31 0.071
3 88.03 1.38 1.35 0.027
4 122.06 1.37 1.40 -0.023
5 165.85 1.43 1.44 -0.008
6 391.70 1.55 1.62 -0.066
7 661.66 1.70 1.77 -0.066
8 898.04 1.85 1.87 -0.025
9 1173.24 1.98 1.98 0.000

10 1332.50 2.09 2.04 0.048
11 1836.06 2.23 2.20 0.035
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Efficiency Calibration Report 
Sample ID : 70528-278

Page : 4
Acquisition date : 17-FEB-2006 14:03:15

Eff = exp(a2 + a3*x + a4*x**2 + a5*x**3 + a6*x**4 + a7*x**5)f x=ln(al/energy)

al a2 a3 a a5 a6 a7
941..3 -4.'739 0.8129 -5.9331E-02 -0.1512 0.1529 -4..5650E-

Average Deviation = 1,.98 % Reduced Chi -Square = 1.29

Energy Measured Efficiency Computed Diff/
Nbr (keV) Efficiency Error Efficiency /Error % Diff

1 46.50 3.37E-03 1.14E-04 3.44E-03 -0.68 -2.29
2 59.54 1.08E-02 3.37E-04 1.04E-02 1.42 4.40
3 88.03 2.28E-02 7.60E-04 2.36E-02 -1.06 -3.54
4 122.06 2.74E-02 8.58E-04 2.80E-02 -0.63 -1.98
5 165.85 2.71E-02 8.13E-04 2.65E-02 0.73 2.20
6 391.70 1.66E-02 4.72E-04 1.65E-02 0.26 0.74
7 661.66 1.15E-02 3.50E-04 1.15E-02 0.00 -0.01
8 898.04 8.82E-03 2.46E-04 9.09E-03 -1.10 -3.07
9 1173.24 7.42E-03 2.03E-04 7.31E-03 0.55 1.52

10 1332.50 6.69E-03 1.76E-04 6.61E-03 0.49 1.29
11 1836.06 5.33E-03 1.46E-04 5.37E-03 -0.28 -0.76
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: DKAO:[CANBERRA.GAMMA.SCUSR.ARCHIVE]CAL_GAM19_2LMB_36.CNF;1

Information ------

Configuration

Sample Title 
Sample ID 
Sample Type 
Sample Number 
Sample Collector

------  Sample
2L_MB Calibration
70528-278
2L_MB
-3

Sample Quantity 
Sample Geometry 
Spctrm Collector 
Sample Analyst

1.00000E+00 EACH

GAMMA
GAMMA

------  Sample Deposition Information ■
Dep. Correction? : No Dep. Duration
Deposition Start : Deposition End l-APR-2005 12:00:00.

------  Sample Decay/Count Information -----
Sample Date : l-APR-2005 12:00:00. Acquisition date : 
Decay time : 322 02:03:15.27 % dead time : 
Elapsed live time: 0 02:00:00.00 Elapsed real time:

17-FEB-2006 14:03:15 
0.8%
0 02:00:59.10

Energy cal. time 
Detector name 
Effic. cal. time

------  Detector Parameters ------
16- FEB-2006 08:01:15 Energy cal. oper.
GAMMA19 Counting geometry
17- FEB-2006 16:09:06 Effic. cal. oper.

GAMMA
2LMB
GAMMA

Start channel
------  Processing Parameters ------

End channel 4096
Sensitivity 3.00000 Gaussian Sens 10.00000
Critical level? No Propagate Errors? No
Efficiency Type EMPIRICA Library-based eff No
Energy tolerance 2.00000 Half life ratio 8.00000
Abundance limit 75.00000 WTM error limit 3.00000
MDA Width (FWHM) 3.00000 MDA Confid Level 5.00000 %

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err

1 0 8.59 8365 43193 2.26 16.95 14 8 1.16E+00 4.4
2 0 19.92 555 25436 1.49 39.58 37 6 7.71E-02 45.7
3 0 46.47 28976 45324 1.40 92.62 86 12 4.02E+00 1.6
4 0 59.52 64794 47535 1.43 118.69 111 13 9.00E+00 0.8
5 0 66.67 880 29545 1.66 132.96 130 8 1.22E-01 33.9
6 0 88.07 117061 50871 1.43 175.71 168 15 1.63E+01 0.5
7 0 122.05 52420 32805 1.43 243.60 236 16 7.28E+00 0.9
8 0 136.52 6709 18787 1.41 272.50 268 11 9.32E-01 4.1
9 0 165.85 33231 20252 1.47 331.11 324 14 4.62E+00 1.1

10 0 245.75 235 8771 1.52 490.73 488 8 3.27E-02 69.3
11 0 255.09 1071 10274 1.78 509.40 505 10 1.49E-01 18.0
12 0 271.30 268 5342 1.81 541.78 539 6 3.72E-02 43.6
13 0 279.10 2407 8726 1.49 557.36 553 10 3.34E-01 7.5
14 0 391.50 19916 7830 1.61 781.94 776 13 .77E+00 1.2
15 0 458.00 796 7253 2.64 914.83 909 12 1.11E-01 21.7
16 0 510.99 621 5391 2.67 1020.72 1015 12 8.63E-02 24.0
17 0 587.28 121 2130 1.28 1173.16 1171 6 1.69E-02 60.7
18 0 647.71 110 2514 1.40 1293.93 1291 7 1.52E-02 76.5
19 0 661.62 62216 6261 1.74 1321.73 1314 17 8.64E+00 0.5
20 0 814.54 400 3365 1.44 1627.37 1622 11 C .56E-02 28.5
21 0 888.42 204 3112 1.97 1775.05 1771 9 .83E-02 49.9
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Sample ID : 70528 -278 Acquisition date : 17-FEB--2006 14:03:15

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

22 0 898.17 23719 6219 1.89 1794.52 1785 18 3.29E+00 1.0
23 0 968.03 100 2653 1.68 1934.18 1932 8 1.38E-02 90.4
24 d 1173.37 67643 3195 2.03 2344.68 2335 20 9.39E+00 0.4
25 4 1325.44 447 1208 2.98 2648.73 2640 37 6.21E-02 17.6 5.22E+00
26 4 1332.65 61653 682 2.10 2663.15 2640 37 8.56E+00 0.4
27 0 1390.45 31 471 1.53 2778.72 2771 11 4.33E-03136.3
28 0 1836.16 14975 326 2.28 3670.13 3660 22 2.08E+00 0.9
29 0 1930.34 30 91 1.38 3858.52 3852 12 4.14E-03 67.0
30 0 2032.34 41 82 4.00 4062.58 4056 13 5.73E-03 47.7
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Configuration DKAO:[CANBERRA.GAMMA.SCUSR.ARCHIVE]SMP_7 052827 8_GAMl9_2 LMB_38.CNF;1

Sample Title 
Sample ID 
Sample Type 
Sample Number 
Sample Collector

------  Sample Information ------
2L_MB Calibration Verification
70528-278 Sample Quantity : 1.00000E+00 ea
2L Marinelli Sample Geometry :
38 Spctrm Collector : GAMMA

Sample Analyst : GAMMA

Dep. Correction? 
Deposition Start

------  Sample Deposition Information ------
No Dep. Duration :

Deposition End : l-APR-2005 12:00:00.

Sample Date 
Decay time 
Elapsed live time

------  Sample Decay/Count Information ------
l-APR-2005 12:00:00. Acquisition date : 20-FEB-2006 08:57:46 

324 20:57:46.89 % dead time : 0.8%
0 02:00:00.00 Elapsed real time: 0 02:00:58.65

Energy cal. time 
Detector name 
Effic. cal. time

------  Detector Parameters ------
16- FEB-2006 08:01:15 Energy cal. oper.: GAMMA
GAMMA19 Counting geometry: 2LMB
17- FEB-2006 16:09:06 Effic. cal. oper.: GAMMA

Start channel 
Sensitivity 
Critical level? 
Efficiency Type 
Energy tolerance 
Abundance limit 
MDA Width (FWHM)

------  Processing
1
3.00000 
No
EMPIRICA
2.00000
75.00000
3.00000

Parameters ------
End channel 
Gaussian Sens. 
Propagate Errors? 
Library-based eff 
Half life ratio 
WTM error limit 
MDA Confid Level

4080
10.00000
Yes
No
8.00000
3.00000
5.00000 %

Post-NID Peak Search Report

It Energy Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclides

10 7.16 18866 11319 2.26 14.09 9 20 3.6 1.44E+01
10 8.88* 21801 31843 2.58 17.54 9 20 4.5
10 11.05* 11969 48966 2.57 21.87 9 20 8.4

0 46.46* 28986 44652 1.31 92.61 86 12 3.1 BI-210
PB-210

0 59.52 64043 49915 1.35 118.68 111 14 1.7 AM-241
0 67.03* 658 26288 1.85 133.69 131 7 81.8
0 75.68* 442 29971 1.24 150.97 148 8136.2
0 88.09 116197 50595 1.34 175.77 168 15 1.0 NP-237

SN-126
SN-126
CD-109

0 122.09 51997 27386 1.35 243.68 236 13 1.6 PM-147
CO-57

0 136.54 6349 17159 1.32 272.55 268 10 8.1 CO-57
0 165.88 32978 19831 1.37 331.16 324 14 2.1 CE-139
0 228.55 206 7558 0.58 456.38 454 6134.3
0 255.01 769 9311 1.32 509.23 505 9 45.8
0 279.07 2171 8742 1.41 557.30 553 10 16.7 HG-203
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Post-NID Peak Search Report (continued) Page : 2
Sample ID : 70528-278 Acquisition date : 20-FEB-2006 08:57:46

It Energy Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclides

0 379.35 299 4827 2.15 757.66 755 8 81.3
0 391.58 19691 9597 1.53 782.10 773 16 2.6 SN-113
0 457.58 1089 10170 2.50 913.99 904 18 43.8
0 480.70 144 3896 1.71 960.18 958 8151.4
0 511.03* 420 4832 3.33 1020.79 1015 11 65.2 ANH-511
0 515.55 118 3360 1.45 1029.82 1026 8171.0 KR-85

SR-85
0 577.37 66 2996 0.96 1153.37 1150 8288.9
0 661.80 61954 5716 1.65 1322.11 1313 16 1.0 BA-137M

CS-137
0 667.58 126 2381 0.75 1333.64 1331 7129.6
0 814.27 294 2746 2.19 1626.84 1623 9 65.2
0 898.45 23525 6545 1.76 1795.09 1786 19 2.1 Y-88
0 1017.49 130 2288 0.65 2033.05 2030 8128.2
0 1036.09 87 2227 1.18 2070.24 2068 8189.6
0 1052.41 95 1899 2.31 2102.87 2102 7153.5
0 1102.27 137 2179 1.22 2202.53 2200 8118.8
0 1109.89 173 2424 3.31 2217.76 2214 9104.0
0 1173.73 67361 2879 1.96 2345.40 2336 18 0.9 CO-60
4 1325.67 458 1131 2.98 2649.18 2641 33 32.2 4.16E+00
4 1333.06 61340 713 2.03 2663.98 2641 33 0.8 CO-60
0 1510.27 16 751 3.39 3018.32 3011 14736.2
0 1535.13 46 595 3.76 3068.04 3062 12212.3
0 1614.39 8 498 0.90 3226.55 3220 10*****
0 1675.18* 16 467 3.55 3348.13 3338 14584.8
0 1742.02 21 222 3.85 3481.81 3476 15305.1
0 1836.69 14792 232 2.31 3671.19 3659 21 1.7 Y-88
0 1946.10 66 124 4.73 3890.04 3880 19 85.0
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Summary of Nuclide Activity 
Sample ID : 70528-278

Page : 3
Acquisition date : 20-FEB-2006 08:57:46

Total number of lines in spectrum 40
Number of unidentified lines 16
Number of lines tentatively identified by NID 24 60.00%

Nuclide Type :
Wtd Mean Wtd Mean

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/ea pCi/ea 2-Sigma Error %Error Flags
CO-57 270.90D 2.30 8.162E+03 1.874E+04 0.204E+04 10.91
CO-60 5.27Y 1.12 3.477E+04 3.909E+04 0.171E+04 4.38
KR-85 10.72Y 1.06 7.443E+03 7.884E+03 13.49E+03 171.09
SR-85 64.84D 32.2 3.254E+01 1.049E+03 1.795E+03 171.09
Y-88 106.60D 8.27 1.041E+04 8.608E+04 0.416E+04 4.84
CD-109 464.00D 1.62 4.882E+05 7.932E+05 0.749E+05 9.44
SN-113 115.10D 7.08 6.920E+03 4.896E+04 0.339E+04 6.92
SN-126 1.00E+05Y 1.00 5.001E+04 5.001E+04 0.678E+04 13.56
BA-137M 30.17Y 1.02 2.245E+04 2.292E+04 0.141E+04 6.16
CS-137 30.17Y 1.02 2.374E+04 2.423E+04 0.150E+04 6.18
CE-139 137.66D 5.13 5.804E+03 2.980E+04 0.235E+04 7.90
PM-147 2.62Y 1.27 6.792E+05 8.595E+05 ************333796.75
HG-203 46.61D 125. 5.195E+02 6.517E+04 1.197E+04 18.37
BI-210 22.26Y 1.03 7.838E+05 8.059E+05 0.778E+05 9.65
PB-210 22.26Y 1.03 7.838E+05 8.059E+05 0.778E+05 9.65
NP-237 2.14E+06Y 1.00 1.469E+05 1.469E+05 0.333E+05 22.69
AM-241 432.20Y 1.00 6.467E+04 6.476E+04 0.769E+04 11.87
ANH-511 1.00E+09Y 1.00 1.142E+02 1.142E+02 0.748E+02 65.50

Total Activity : 3.117E+06 3.870E+06

Grand Total Activity : 3.117E+06 3.870E+06

Flags: "K" = Keyline not found 
"E" = Manually edited

"M" = Manually accepted
"A" = Nuclide specific abn. limit
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Configuration : DKAO:[CANBERRA.GAMMA.SCUSR.ARCHIVE]BKG_BKG_GAM19__37.CNF;1

Information ------
Sample Title 
Sample ID 
Sample Type 
Sample Number 
Sample Collector

Dep. Correction? 
Deposition Start

------  Sample
Weekly Background
Bkg
bkg
37

Sample Quantity 
Sample Geometry 
Spctrm Collector 
Sample Analyst

1.00000E+00 ea

GAMMA
GAMMA

------  Sample Deposition Information ------
: No Dep. Duration :
: Deposition End : 17-FEB-2006 00:00:00

Sample Date 
Decay time 
Elapsed live time

------  Sample Decay/Count Information -----
17-FEB-2006 00:00:00 Acquisition date : 

0 16:13:26.29 % dead time :
0 16:40:00.00 Elapsed real time:

17-FEB-2006 16:13:26 
0.0%
0 16:40:05.25

------  Detector Parameters ------
Energy cal. time : 16-FEB-2006 08:01:15 Energy cal. oper.: GAMMA
Detector name : GAMMA19 Counting geometry:
Effic. cal. time : 17-FEB-2006 16:09:06 Effic. cal. oper.: GAMMA

------  Processing Parameters ------
Start channel 1 End channel : 4096
Sensitivity 3.00000 Gaussian Sens : 10.00000
Critical level? No Propagate Errors?: No
Efficiency Type SPLINE Library-based ef J:: No
Energy tolerance 2.00000 Half life ratio : 8.00000
Abundance limit 75.00000 WTM error limit : 3.00000
MDA Width (FWHM) 3.00000 MDA Confid Level : 5.00000 %

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1 0 4.87 22944 5059 1.20 9.52 6 10 3.82E-01 0.9
2 0 10.77 503 3192 1.83 21.31 19 7 8.38E-03 19.5
3 0 46.07 162 828 0.70 91.82 88 11 2.70E-03 35.3
4 3 63.47 279 609 1.34 126.58 121 16 4.66E-03 16.4 4.64E-01
5 3 66.08 96 630 1.44 131.78 121 16 1.61E-03 50.8
6 0 77.22 78 489 1.08 154.05 152 6 1.29E-03 46.6
7 0 92.66 684 846 1.38 184.88 179 12 1.14E-02 9.3
8 0 109.37 110 541 1.85 218.26 214 9 1.84E-03 39.2
9 0 124.25 98 415 2.48 248.00 245 8 1.63E-03 37.5

10 0 140.18 31 504 0.89 279.82 277 7 5.19E-04121.0
11 0 143.61 56 491 1.14 286.68 284 7 9.25E-04 67.6
12 0 185.75 432 670 1.60 370.85 365 11 7.21E-03 12.6
13 0 197.66 116 582 2.08 394.66 390 10 1.94E-03 39.8
14 0 203.91 94 497 1.62 407.14 404 9 1.56E-03 44.0
15 0 238.82 292 600 1.73 476.88 472 11 4.87E-03 17.3
16 0 343.60 45 261 1.07 686.23 683 7 7.56E-04 61.4
17 0 351.92 103 307 1.89 702.86 699 9 1.71E-03 32.3
18 0 361.10 91 271 2.46 721.20 717 9 1.52E-03 34.1
19 0 511.03 1376 426 2.54 1020.79 1012 19 2.29E-02 4.5
20 0 567.19 56 191 1.18 1133.01 1129 8 9.41E-04 44.6
21 0 583.57 99 224 1.51 1165.76 1161 10 1.65E-03 30.2
22 0 608.13 63 323 3.71 1214.84 1209 13 1.05E-03 59.9
23 0 626.63 45 174 2.11 1251.81 1248 10 7.58E-04 56.4
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24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

698.96 55 131 1.54 1396.36 1393 7 9.16E-04 37.2
771.13 26 73 1.38 1540.60 1539 6 4.31E-04 55.3
803.34 33 132 1.19 1604.98 1602 8 5.45E-04 63.6
822.83 25 156 3.42 1643.93 1638 13 4.10E-04106.7
948.27 18 102 1.73 1894.68 1891 9 2.92E-04106.4
970.17 36 139 3.54 1938.46 1930 14 6.02E-04 71.4

1001.96 48 98 1.56 2002.00 1997 10 7.96E-04 42.0
1042.67 40 112 1.68 2083.39 2074 14 6.70E-04 58.7
1048.72 76 125 6.87 2095.48 2087 19 1.27E-03 36.8
1176.74 22 68 3.74 2351.42 2345 10 3.63E-04 75.6
1193.55 26 60 1.92 2385.03 2379 9 4.36E-04 57.1
1258.51 26 68 0.64 2514.91 2507 12 4.29E-04 67.5
1376.00 38 65 2.57 2749.83 2745 13 6.41E-04 45.3
1387.60 85 50 7.25 2773.02 2763 22 1.42E-03 23.8
1661.33 25 54 0.63 3320.44 3310 18 4.17E-04 71.8
1673.84 34 61 2.90 3345.45 3335 17 5.70E-04 56.0
1757.47 12 39 1.37 3512.72 3506 11 1.99E-04105.1
1765.51 35 52 2.17 3528.81 3523 14 5.83E-04 47.0
1810.02 14 50 0.98 3617.83 3610 11 2.25E-04106.5
1915.09 24 33 3.17 3828.01 3823 13 3.93E-04 54.1
1956.19 20 24 0.83 3910.24 3903 11 3.36E-04 46.8
1966.94 7 23 1.26 3931.74 3927 9 1.18E-04122.7
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GAMMA2LMB05

Instrument:

Geometry:

Gamma Spectroscopy Calibration Verification 

Gamma 19 Calibration Date:

2L MB Standard Id:

2/20/2005

70528-278

Isotope CALIBRATED MEASURED DIFFERENCE
ACTIVITY (PCI) ACTIVITY (PCI) %

Pb-210 8.2015E+05 8.059E+05 -1.74
Am-241 6.2561 E+04 6.476E+04 3.51
Cd-109 8.2579E+05 7.932E+05 -3.95
Co-57 1.9081 E+04 1.874E+04 -1.79

Ce-139 2.8981 E+04 2.980E+04 2.83
Sn-113 4.8349E+04 4.896E+04 1.26
Cs-137 2.4325E+04 2.423E+04 -0.39

Y-88 1836.06 8.6210E+04 8.608E+04 -0.15
Co-60 1332.5 3.8845E+04 3.909E+04 0.63

Prepared By: ddL Date: -zi^fsu

Reviewed By: "vv) — Date:?

/ (

5/is/©fc

Page 1
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Preset Time and Totals Parameters

Preset Times
Live: 0 00:05:00.00
Real:
Maximum Live Time:

Preset Totals 
Total: 0
Start Channel: 1
End Channel: 4096

Front-End Setup Summary

HVPS Address: 
HVPS Voltage:

NI82E1:1
3000.000

HVPS ID: 0

Amp Address:
Amp Gain: 4.05204

Amp Id: 0

ADC Address:
ADC Conv. Gain: 8192

ADC Id: 0
ADC Range: 8192

DSP Address: NI82E1:1 DSP ID: 0

Sample Changer Addr:
Negative Sample Changer polarity No

ICB Nim Error: NO Bad Calibration: No

High Voltage Power Supply Module

Address: NI82E1: 1 Type: DSA-2000 ID: 0

Limit:
Voltage:
Status:

4000.000
3000.000
On

Overload latch enable No 
Inhibit latch enable No 
Negative Output polarity No

5V/12V inhibit: 5V

DSA-2000 HYPS Range: 5000.0

Rely on module for ramp No

ADC Module

Address: Type: DSA-2000 ID: 0

Conv. Gam: 8192
Range:
offset: 
LLD:
ULD: 
Zero:

8192
0
0.10
100.00
0.00

Acg. Mode: PHA
Coinc. Mode: Early 
Peak Detect: Auto 
Anti-coincidence No 
Non-overlap tranfser No
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Amplifier Module

Address: Type: DSA-2000 ID: 0

Coarse gain: 5.0 BLR Mode: Auto
Fine gain: 0.80 LTC Mode: On
S-fine gain: 0.01 Input Mode: Normal
Shape Mode: Input Polarity: Positive
Pole Zero: 3255 Inh. Polarity: Positive
Time Const: 0.0 psec Pileup Reject: Off

DSP Module

Address: NI82E1:1 Type: DSA-2000 ID: 0

Coarse gain: 5.0 Gain Centroid: 7680
Fine gain: 0.7967 Gain Window: 8
S-fine gain: 0.013729 Gain Spacing: 64
Pole Zero: 3255 Gain Ratio: 1.000
Coinc. mode: Anti. Zero Centroid: 512
Offset: 0 Zero Window: 8
LLD: 0.10 Zero Spacing: 64
Zero: 0.000 Zero Ratio: 1.000
Conv. Gain: 8192 Gain Rate div: 1
ADC Range: 8192 Zero Rate div: 1
FDisc Mode: Auto Gain Corr. rng: G©
Fast Disc.: 1.000 Zero Corr. rng: Ge
Inp. Polarity: Positive Zero Mode: Off
Inh. Polarity: Positive Gain Mode: Off
Rise Time: 18.400 Preamp Type: RC
Flat Top: 1.200 PUR Mode: On
BLR Mode: Auto PUR Guard: 1.1
Live Time Trim: 250 TRP Inhibit: Reset
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General Engineering Laboratories, LLC
2040 Savage Road, Charleston, SC 29414 
(803)556-8171

Gamma Spectrometer Geometry Calibration Package

Detector: Weuc_____________ Geometry: 2.1— _________

1) Is all calibration standard information enclosed for:
the primary standard certificate? 
the secondard standard(s) documentation? 
the nuclide library used? 
the VMS certificate file?

2) Is the detector efficiency curve printout included?

3) Is the efficiency calibration report included and reviewed?

4) Is the raw count data included for:
the calibration peak report? 
the calibration verification PEAK report? 
the calibration verification NID report? 
the last instrument background?

5) Are the calibration verification calculations included?

6) Are the instrument settings included:
amp, HVPS, ADC settings?

YES NO Comments

Prepared By: 

Reviewed By: 

Effective Date:

Date:

Date:
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General Engineering Laboratories, LLC
2040 Savage Road, Charleston, SC 29414 
(803)556-8171

Gamma Spectrometer Front End Electronics Setup 
Detector:

Date Performed: __________ Performed By: ^

High Voltage Power Supply

Model No. ^ (Ob T>
High Voltage Z/£ kV

Spectroscopy Amplifier

Model No. Zozb
Course Gain 20

Fine Gain 0,^-2.

ADC

Model No. %16>)
Gain

Time Constant 4 u -sec,
Input polarity

BSLR rate a/a
BSLR mode ►Vi.

Threshold

AIM Module

Model No. *5 *5
Address HX E Cfc H: 2.
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GAMMA2LMB05

Instrument:

Geometry:

Gamma Spectroscopy Calibration Verification

Well______  Calibration Date:

2L MB Standard Id:

12/13/2005

70528-278

Isotope CALIBRATED MEASURED DIFFERENCE
ACTIVITY (PCI) ACTIVITY (PCI) %

Pb-210 8.2015E+05 7.874E+05 -3.99
Am-241 6.2561 E+04 6.587E+04 5.29
Cd-109 8.2579E+05 8.252E+05 -0.07
Co-57 1.9081E+04 1.870E+04 -2.00

Ce-139 2.8981 E+04 2.896E+04 -0.07
Sn-113 4.8349E+04 4.870E+04 0.73
Cs-137 2.4325E+04 2.518E+04 3.51

Y-88 1836.06 8.6210E+04 8.641 E+04 0.23
Co-60 1332.5 3.8845E+04 3.874E+04 -0.27

Prepared By: /EcgEfeca.

pt C ucXTReviewed By:

Date:

Date: (

Verified:

Page 1
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QA filename : DKA30 0: [CANBERRA.GAMMA]QC BKG WELL.QAF;2

Sample ID : 
Sample date : 
Elapsed live time:

BKG_WELL
10-DEC-2005 00:00:00 
0 16:40:00.00

Sample quantity : 
Acquisition date : 
Elapsed real time:

1.80 LITER 
10-DEC-2005 19:27:01 
0 16:40:12.72

Out-of-range Test: BOUNDARY

Parameter Description 
BACKGROUND (GROSS COUNTS) 
BACKGROUND (CPS)

Lower
8.07E+04
1.34

Upper
1.24E+05
2.06

Value
1.01E+05
1.68

Flags: means the out-of-range test is parameter-dependent

Flag

Approved by 'VH Approval Date: (_^l / _[{_ / 0 ^
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********************************************************************************
* GENERAL ENG. LABS, LLC. *
* 2040 Savage Road *
* Charleston, SC 29414 *
********************************************************************************
Configuration 
Sample date 
Sample ID 
Detector name 
Elapsed live time 
Energy tolerance 
Abundance limit 
Batch ID

DKA300:[CANBERRA.GAMMA.ARCHIVE.GAMMA]VER WELL 2LMB.CNF;2
l-APR-2005 12:00:00 
VER_WELL_2 LMB 
WELL
0 02:30:00.00
2.00000 KEV
75.00000

Acquisition date 
Sample quantity 
Detector geometry 
Elapsed real time 
Analyst Initials 
Sensitivity 
Detector SN#

13-DEC-2005 11:29:45 
1.00000E+00 LITER 
2L_MB
0 02:31:43.86 1.1%
MJH1 
3.00000 
3941466

Matrix Spike DPM : LCS DPM
********************************************************************************

Pk It Energy Area Bkgnd FWHM

1 0 33.09 1432 52446 1.30
2 1 38.18* 1164 31197 1.37
3 1 40.69* 4583 61276 1.37
4 1 46.50* 52806 57740 1.39
5 0 50.00 934 50839 1.88
6 0 59.39 81406 92583 1.34
7 10 67.14 2659 27609 2.19
8 10 70.36 3216 100881 3.40
9 0 88.03* 137668 71721 1.33

10 0 122.11 63509 37512 1.37
11 0 136.53 7730 21196 1.33
12 0 165.91* 46765 29021 1.40
13 0 222.40 203 12987 1.28
14 0 254.88 1317 12753 1.71
15 0 279.30* 5604 11863 1.49
16 0 297.77* 75 6443 1.41
17 0 343.13* 75 5547 0.98
18 0 348.63 205 3815 1.43
19 0 391.73* 26457 9321 1.57
20 0 415.30 148 3973 1.43
21 0 432.51 223 5208 0.71
22 0 466.83* 289 5167 1.56
23 0 487.16 341 4927 1.64
24 0 510.88* 598 5898 2.43
25 0 661.65* 52330 7856 1.75
26 0 707.69 257 3271 1.59
27 0 770.29* 112 2701 0.85
28 0 774.63 183 2373 1.51
29 0 799.95* 68 2408 1.38
30 0 813.73* 624 3838 1.30
31 0 819.82* 79 2143 1.39
32 0 897.98* 29940 7548 1.92
33 0 924.35 149 2774 1.91
34 0 959.15 92 3358 0.67
35 0 1070.18 153 2302 1.40
36 0 1144.88* 21 1819 0.53
37 0 1173.19* 56593 3919 2.12
38 4 1325.83 897 1524 3.22

Channel Left Pw Cts/Sec %Err Fit

65.14 63 7 1.59E-01 26.6
75.25 73 24 1.29E-01 21.4 2.24E+02
80.25 73 24 5.09E-01 9.5
91.79 73 24 5.87E+00 0.9
98.74 97 7 1.04E-01 40.1

117.40 110 15 9.05E+00 0.9
132.80 130 18 2.95E-01 9.6 3.07E+00
139.18 130 18 3.57E-01 23.3
174.29 167 15 1.53E+01 0.5
242.00 236 13 7.06E+00 0.7
270.65 266 9 8.59E-01 3.6
329.03 321 15 5.2 0E+0 0 0.9
441.27 438 8 2.25E-02 97.8
505.82 502 10 1.46E-01 16.3
554.34 549 11 6.23E-01 4.0
591.04 590 7 8.28E-03179.3
681.17 679 7 8.35E-03165.1
692.11 690 5 2.2 7E-02 45.9
777.76 772 13 2.94E+00 1.0
824.61 823 6 1.65E-02 67.6
858.80 856 8 2.4 7E-02 56.5
927.02 924 8 3.2IE-02 43.5
967.42 964 9 3.79E-02 37.5

1014.56 1009 11 6.65E-02 25.3
1314.25 1306 17 5.81E+00 0.6
1405.77 1402 9 2.86E-02 40.5
1530.22 1527 8 1.24E-02 81.0
1538.86 1536 7 2.03E-02 44.8
1589.19 1588 7 7.60E-03119.7
1616.58 1611 11 6.93E-02 19.7
1628.69 1627 6 8.78E-03 93.2
1784.10 1774 19 3.33E+00 0.9
1836.53 1834 7 1.66E-02 59.0
1905.73 1904 8 1.02E-02109.5
2126.51 2123 8 1.70E-02 54.8
2275.07 2274 9 2.28E-03375.5
2331.38 2320 23 6.29E+00 0.5
2634.98 2623 36 9.97E-02 11.5 2.33E+01
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Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err

39 4 1332.46* 50796 1062 2.32 2648.17 2623 36 5.64E+00 0.5
40 0 1686.14 76 324 2.38 3351.82 3349 9 8.41E-03 44.5
41 0 1690.00 42 158 1.23 3359.49 3357 5 4.65E-03 47.7
42 0 1744.42 28 148 1.19 3467.77 3464 9 3.16E-03 79.7
43 0 1813.79 15 257 3.86 3605.82 3601 13 1.61E-03229.0
44 0 1836.05* 18059 625 2.51 3650.13 3638 24 2.01E+00 0.8
45 0 1954.67 16 37 1.33 3886.21 3884 5 1.78E-03 62.5

Flag: = Peak area was modified by background subtraction

11:29:45

Fit
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*******************************************************************************
* General Eng. Labs, LLC. *
* 2040 Savage Road *
* Charleston, SC 29414 *
*******************************************************************************

Configuration

DETECTOR DATA

DKA300:[CANBERRA.GAMMA.ARCHIVE.GAMMA]VER WELL 2LM
* Acquisition date 13-DEC-2005 11:29: 45 Detector SN# : 3941466 ★
* Detector ID WELL Sensitivity : 3.000 *
* Geometry 2L MB Energy tolerance: 2.000 *
* Elapsed live time 0 02:30:00.00 Abundance limit : 75.000 *
* Elapsed real time 0 02:31:43.86 Half life ratio : 8.000 *
*******************************************************************************
... a.7v
*
"k

SAMPLE DATA *
k

* Sample date l-APR-2005 12:00: 00 Nuclide Library : FERMC k
* Sample ID VER_WELL_2 LMB Analyst initials: MJH1 k
* Batch Number Sample Quantity : 1.0000E+00 LITER k
* Recovery 1.00000 Carrier Weight : 0.00000 k
******************************************************************************* 
* *

**
* Standard Weight 

CALIB. DATE/TIME 
MSD DPM 
LCS DPM 
LCSD DPM

QC DATA
0.00000

13-DEC-2005 09:34:01 MS Isotope
MSD Isotopeic-kit'k'k'k'k-k

0.000 
0.000

LCS Isotope 
LCSD Isotope

Combined Activity-MDA Report

------- Identified Nuclides -------

Activity Act error MDA
Nuclide (pCi/LITER ) (pCi/LITER )

CO-57 1.870E+04 2.791E+02 1.953E+02 0.000E+00
CO- 6 0 3.874E+04 3.608E+02 1.054E+02 0.000E+00
Y-88 8.641E+04 1.434E+03 3.479E+02 0.000E+00
CD-109 8.252E+05 8.358E+03 5.046E+03 0.000E+00
SN-113 4.870E+04 9.472E+02 6.806E+02 0.000E+00
CS-137 2.518E+04 2.947E+02 1.497E+02 0.000E+00
CE-139 2.896E+04 5.322E+02 3.423E+02 0.000E+00
HG-203 6.242E+04 4.989E+03 4.823E+03 0.000E+00
PB-210 7.874E+05 1.451E+04 1.518E+04 0.000E+00
AM-241 6.587E+04 1.177E+03 7.545E+02 0.000E+00

------- Non- Identified Nuclides —

Key-Line
Activity K.L.. Act error MDA

Nuclide (pCi/LITER ) Ided (pCi/LITER )
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******************************************************'**************************
*
*
*

GENERAL ENG. LABS, LLC. 
2040 Savage Road 

Charleston, SC 29414
********************************************************************************
Configuration 
Sample date 
Sample ID 
Detector name 
Elapsed live time 
Energy tolerance 
Abundance limit 
Batch ID

DKA300:[CANBERRA.GAMMA.ARCHIVE.GAMMA]VER WELL 2LMB.CNF;2
l-APR-2005 12:00: 
VER_WELL_2 LMB 
WELL
0 02:30:00.00
2.00000 KEV
75.00000

. Acquisition date 
Sample quantity 
Detector geometry 
Elapsed real time 
Analyst Initials 
Sensitivity 
Detector SN#

13-DEC-2005 11:29:45 
1.00000E+00 LITER 
2L_MB
0 02:31:43.86 1.1%
MJH1
3.00000 
3941466

Matrix Spike DPM LCS DPM
********************************************************************************

Nuclide Line Activity Report

Nuclide Type:

Nuclide Energy Area %Abn
CO-57 122.06 63509 85.51*

136.47 7730 10.47
CO - 6 0 1173.24 56593 99.90

1332.50 50796 99.98*
Y-88 898.04 29940 93.40

1836.06 18059 99.38*
CD-109 88.03 137668 3.79*
SN-113 391.70 26457 64.90*
CS-137 661.66 52330 85.12*
CE-139 165.85 46765 80.35*
HG-203 70.83 3216 4.75

72.87 8.00
82.60 3.55

279.20 5604 77.30*
PB-210 46.50 52806 4.05*
AM-241 59.54 81406 35.90*

Uncorrected Decay Corr 2-
%Ef f

2.292E+00 
2.297E+00 
4.757E-01 
4.318E-01 
5.833E-01 
3.336E-01 
1.942E + 00 
1.175E + 00 
7.452E-01 
2.191E+00 
1.453E+00 
1.538E+00 
1.818E+00 
1.572E+00 
5.082E-01 
1.035E+00

pCi/LITER pCi/LITER %Error
9.731E+03 1.870E+04 1.49
9.654E + 03 1.855E+04 7.17
3.576E+04 3.922E+04 1.02
3.533E+04 3.874E+04 0.93
1.650E+04 8.717E+04 1.81
1.636E+04 8.641E+04 1.66
5.617E+05 8.252E+05 1.01
1.042E+04 4.870E+04 1.95
2.478E+04 2.518E+04 1.17
7.976E+03 2.896E+04 1.84
1.399E+04 6.305E+05 46.57
------------ Line Not Found
------------ Line Not Found
1.385E+03 6.242E+04
7.704E+05 
6.579E+04

7.874E+05 
6.587E+04

7.99 
1.84 
1.79

Flag: "*" = Keyline
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Summary of Nuclide Activity 
Sample ID : VER_WELL_2LMB

Total number of lines in spectrum 45
Number of unidentified lines 31
Number of lines tentatively identified by NID 14 31.11%

Nuclide Type :

Nuclide Hlife Decay
Uncorrected
pCi/LITER

CO-57 271.74D 1.92 9.731E+03
CO-60 5.27Y 1.10 3.533E+04
Y-88 106.63D 5.28 1.636E+04
CD-109 461.40D 1.47 5.617E+05
SN-113 115.09D 4.67 1.042E+04
CS-137 30.00Y 1.02 2.478E+04
CE-139 137.64D 3.63 7.976E+03
HG-203 46.6 0D 45.1 1.385E+03
PB-210 22.26Y 1.02 7.704E+05
AM-241 432.20Y 1.00 6.579E+04

Total Activity : 1.504E+06

Grand Total Activity : 1.504E+06

Decay Corr Decay Corr 2-Sigma
pCi/LITER 2-Sigma Error %Error
1.870E+04 0.028E+04 1.49
3.874E+04 0.036E+04 0.93
8.641E+04 0.143E+04 1.66
8.252E+05 0.084E+05 1.01
4.870E+04 0.095E+04 1.95
2.518E+04 0.029E+04 1.17
2.896E+04 0.053E+04 1.84
6.242E+04 0.499E+04 7.99
7.874E+05 0.145E+05 1.84
6.587E+04 0.118E+04 1.79

1.988E+06

1.988E+06

Flags

Flags: "K" 
"E"

Keyline not found 
Manually edited

"M" = Manually accepted
"A" = Nuclide specific abn. limit

Page 521 of 913



Unidentified Energy Lines 
Sample ID : VER_WELL_2LMB

It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err %Ef f

0 33.09 1432 52446 1.30 65.14 63 7 1.59E-01 53.3 1. HE- 01
1 38.18 1164 31197 1.37 75.25 73 24 1.29E-01 42.7 2.29E-01
1 40.69 4583 61276 1.37 80.25 73 24 5.09E-01 19.0 3.03E-01
0 50.00 934 50839 1.88 98.74 97 7 1.04E-01 80.2 6.47E-01

10 67.14 2659 27609 2.19 132.80 130 18 2.95E-01 19.1 1.34E+00
0 222.40 203 12987 1.28 441.27 438 8 2.25E-02 * * * * 1.87E+00
0 254.88 1317 12753 1.71 505.82 502 10 1.46E-01 32.6 1.69E+00
0 297.77 75 6443 1.41 591.04 590 7 8.28E-03 * * * ★ 1.49E+00
0 343.13 75 5547 0.98 681.17 679 7 8.35E-03 * * * * 1.32E+00
0 348.63 205 3815 1.43 692.11 690 5 2.2 7E-02 91.8 1.30E+00
0 415.30 148 3973 1.43 824.61 823 6 1.65E-02 * * * ★ 1.12E+00
0 432.51 223 5208 0.71 858.80 856 8 2.47E-02 ★ *■*■■*■ 1.08E+00
0 466.83 289 5167 1.56 927.02 924 8 3.2 IE-02 87.1 1.01E+00
0 487.16 341 4927 1.64 967.42 964 9 3.79E-02 75.0 9.69E-01
0 510.88 598 5898 2.43 1014.56 1009 11 6.65E-02 50.7 9.29E-01
0 707.69 257 3271 1.59 1405.77 1402 9 2.86E-02 81.0 7.05E-01
0 770.29 112 2701 0.85 1530.22 1527 8 1.24E-02 * * * * 6.58E-01
0 774.63 183 2373 1.51 1538.86 1536 7 2.03E-02 89.7 6.55E-01
0 799.95 68 2408 1.38 1589.19 1588 7 7.60E-03 ★ * ★ * 6.39E-01
0 813.73 624 3838 1.30 1616.58 1611 11 6.93E-02 39.3 6.30E-01
0 819.82 79 2143 1.39 1628.69 1627 6 8.78E-03 * * * * 6.26E-01
0 924.35 149 2774 1.91 1836.53 1834 7 1.66E-02 * * * * 5.70E-01
0 959.15 92 3358 0.67 1905.73 1904 8 1.02E-02 ★ ★ ★ * 5.54E-01
0 1070.18 153 2302 1.40 2126.51 2123 8 1.70E-02 * * * * 5.10E-01
0 1144.88 21 1819 0.53 2275.07 2274 9 2.2 8E-03 4.85E-01
4 1325.83 897 1524 3.22 2634.98 2623 36 9.97E-02 23.0 4.33E-01
0 1686.14 76 324 2.38 3351.82 3349 9 8.41E-03 89.0 3.58E-01
0 1690.00 42 158 1.23 3359.49 3357 5 4.65E-03 95.3 3.58E-01
0 1744.42 28 148 1.19 3467.77 3464 9 3.16E-03 * * * * 3.48E-01
0 1813.79 15 257 3.86 3605.82 3601 13 1.61E-03 * * * * 3.37E-01
0 1954.67 16 37 1.33 3886.21 3884 5 1.78E-03 * * * * 3.16E-01

Flags

Flags: "T" = Tentatively associated
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********************************************************************************
* GENERAL ENG. LABS, LLC. *
* 2040 Savage Road *
* Charleston, SC 29414 *
********************************************************************************
*
*
*

DETECTOR DATA
*
*
*

* Configuration DKA3 00: [CANBERRA. GAMMA.ARCHIVE.GAMMA]VER WELL 2LMB.CNF;2 *
* Acquisition date 13-DEC-2005 11:29 :45 Detector SN# : 3941466 *
* Detector ID WELL Sensitivity : 3.00000 *
* Geometry 2L MB Energy tolerance: 2.00000 *
* Elapsed live time 0 02:30:00.00 Abundance limit : 75.00000 *
* Elapsed real time 0 02:31:43.86 Half life ratio : 8.00000 *
********************************************************************************
*
*
*
*
*
*

SAMPLE DATA

Sample date 
Sample ID 
Batch Number

l-APR-2005 12:00:00. 
VER WELL 2LMB

Nuclide Library 
Analyst initials 
Sample Quantity

*
*
*

CAL *
MJH1 *
1.00000E+00 LITER *

******************************************************************************** 
* *
* QC DATA *
* *
* CALIB. DATE/TIME : 13-DEC-2005 09:34:01.IMS Isotope : *
* MSD DPM : MSD Isotope : *
* LCS DPM : LCS Isotope : *
********************************************************************************

Combined Activity-MDA Report

-------  Identified Nuclides -------

Nuclide
Activity

(pCi/LITER)
Act error MDA

(pCi/LITER)
MDA error Act/MDA

CO-57 1.870E+04 2.791E+02 1.953E + 02 0.000E+00 95.764
CO - 60 3.874E+04 3.608E+02 1.054E+02 0.000E+00 367.458
Y-88 8.641E+04 1.434E+03 3.4 79E + 02 0.000E+00 248.354
CD-109 8.252E+05 8.358E+03 5.046E + 03 0.000E+00 163.524
SN-113 4.870E+04 9.472E+02 6.806E+02 0.000E+00 71.551
CS-137 2.518E+04 2.947E+02 1.497E+02 0.000E+00 168.230
CE-139 2.896E+04 5.322E+02 3.423E+02 0.000E+00 84.587
HG-203 6.242E+04 4.989E+03 4.823E+03 0.000E+00 12.942
PB-210 7.874E+05 1.451E+04 1.518E+04 0.000E+00 51.866
AM-241 6.587E+04 1.177E+03 7.545E+02 0.000E+00 87.303
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********************************************************************************
* GENERAL ENG. LABS, LLC. *
* 2040 Savage Road *
* Charleston, SC 29414 *
********************************************************************************
Configuration 
Sample date 
Sample ID 
Detector name 
Elapsed live time 
Energy tolerance 
Abundance limit 
Batch ID
Matrix Spike DPM

MCAO: [GAMMA]WELL$1 
l-APR-2005 12:00:00. 
CAL_WELL_2 LMB 
WELL
0 02:00:00.00
2.00000 KEV
75.00000

Acquisition date 
Sample quantity 
Detector geometry 
Elapsed real time 
Analyst Initials 
Sensitivity 
Detector SN#
LCS DPM

12-DEC-2005 13:33:22 
1.00000E+00 LITER 
WELL
0 02:01:23.60 1.1%
MJH1
3.00000 
3941466

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

Pk It Energy Area Bkgnd FWHM

1 0 32.59 1042 48353 1.44
2 1 39.69 1232 26337 1.37
3 1 46.49 42811 48105 1.39
4 0 59.42 65118 69944 1.33
5 10 68.76 3875 53665 3.39
6 10 72.74 1216 49822 1.84
7 0 88.04 108976 58670 1.33
8 0 122.09 52212 36478 1.37
9 0 136.53 6296 19037 1.33

10 0 165.93 37138 20508 1.39
11 0 184.11 120 10693 0.55
12 0 207.62 181 6366 1.28
13 0 255.23 1017 8126 1.42
14 0 279.22 4771 9449 1.41
15 0 310.35 183 3477 1.40
16 0 321.38 135 5518 0.91
17 0 391.76 21207 8213 1.53
18 0 419.40 180 3614 1.60
19 0 510.70 794 4500 1.82
20 0 532.76 51 2635 1.22
21 0 584.01 135 2080 1.29
22 0 639.97 247 2426 1.83
23 0 652.34 155 2536 0.91
24 0 661.67 41764 6504 1.76
25 0 813.96 451 2793 1.98
26 0 848.57 111 2636 0.92
27 0 854.51 160 2194 1.59
28 0 876.44 147 2353 1.97
29 0 898.03 23855 4660 1.92
30 0 981.35 217 2537 1.52
31 0 1082.73 96 1364 0.97
32 0 1128.22 173 1847 1.56
33 0 1173.19 44711 3264 2.09
34 0 1258.60 29 443 1.04
35 1 1325.06 439 1159 2.42
36 1 1332.49 40523 955 2.33
37 0 1489.27 31 301 0.53
38 1 1645.30 102 290 2.56

Channel Left Pw Cts/Sec %Err Fit

64.15 63 8 1.45E-01 36.7
78.25 76 21 1.71E-01 18.5 1.32E+02
91.77 76 21 5.95E+00 1.0

117.44 110 14 9.04E+00 1.0
136.01 130 20 5.38E-01 12.1 2.72E+00
143.92 130 20 1.69E-01 35.7
174.31 167 15 1.51E+01 0.6
241.97 234 16 7.25E+00 0.9
270.66 266 10 8.74E-01 4.3
329.06 322 13 5.16E+00 0.9
365.18 362 8 1.67E-02149.3
411.90 410 5 2.51E-02 66.7
506.51 503 8 1.41E-01 15.7
554.17 549 11 6.63E-01 4.2
616.04 614 5 2.54E-02 48.9
637.96 636 8 1.87E-02 95.8
777.81 771 14 2.95E+00 1.1
832.74 829 7 2.50E-02 55.8

1014.21 1009 11 1.10E-01 16.7
1058.06 1055 7 7.04E-03168.5
1159.92 1157 6 1.88E-02 54.1
1271.16 1268 7 3.43E-02 33.6
1295.74 1293 7 2.15E-02 54.5
1314.30 1305 17 5.80E+00 0.7
1617.04 1613 10 6.26E-02 22.5
1685.85 1683 9 1.54E-02 83.9
1697.67 1694 8 2.22E-02 51.3
1741.27 1737 8 2.04E-02 57.7
1784.19 1777 14 3.31E+00 0.9
1949.86 1946 10 3.01E-02 44.0
2151.46 2150 6 1.33E-02 61.9
2241.95 2237 11 2.41E-02 48.6
2331.38 2320 21 6.21E+00 0.6
2501.25 2496 7 4.04E-03122.0
2633.44 2624 35 6.09E-02 16.2 1.61E+01
2648.23 2624 35 5.63E+00 0.5
2960.11 2958 6 4.2 8E-03 90.6
3270.54 3266 19 1.41E-02 31.0 3.60E+00
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Peak Search Report (continued) 
Sample ID : CAL_WELL_2LMB

Pk It Energy Area Bkgnd FWHM

39 1 1648.31 129 439 2.56
40 1 1651.29 117 132 2.57
41 0 1775.32 21 103 1.47
42 0 1836.09 14647 430 2.53
43 0 1933.32 17 91 1.46
44 0 1958.91 14 19 0.95
45 0 2008.67 27 23 0.68

Page :
Acquisition date : 12-DEC--2005 13:33:

Channel Left Pw Cts/Sec %Err Fit

3276.54 3266 19 1.79E-02 37.8
3282.46 3266 19 1.63E-02 17.1
3529.28 3526 9 2.93E-03 90.0
3650.20 3639 25 2.03E+00 0.9
3843.72 3843 13 2.3 5E-03117.4
3894.64 3892 6 1.98E-03 56.3
3993.69 3990 8 3.68E-03 37.3

2
22
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Configuration 
Analyses by 
Detector Name 
Efficiency type 
Detector Geometry

MCAO:[GAMMA]WELL$1 
CALIBRATE VI.7,PEA 
WELL
Empirical
WELL

V16.4
Energy Calib Time 
Effncy Calib Time 
Shelf

13-DEC-2005 09:34:01 
13-DEC-2005 09:34:01 
0

Energy Calibration Report

Energy = 0.2987 + 0.5034*Channel + -1.2315E-07*(Channel**2)

Nbr
Centroid
Channel

True
Energy

Computed
Energy Difference

1 91.73 46.50 46.47 0.026
2 117.44 59.54 59.42 0.121
3 174.31 88.03 88.04 -0.006
4 242.00 122.06 122.11 -0.050
5 329.06 165.85 165.93 -0.073
6 777.81 391.70 391.76 -0.055
7 1314.30 661.66 661.67 -0.014
8 1784.19 898.04 898.03 0.016
9 2331.37 1173.24 1173.19 0.051

10 2648.23 1332.50 1332.49 0.008
11 3650.20 1836.06 1836.09 -0.024

FWHM Calibration Report

FWHM = 1.. 046 + 3.1639E-02*(Energy** 1/2)

Nbr Energy
True
FWHM

Computed
FWHM Difference

1 46.50 1.48 1.26 0.215
2 59.54 1.33 1.29 0.036
3 88.03 1.33 1.34 -0.010
4 122.06 1.37 1.40 -0.028
5 165.85 1.39 1.45 -0.064
6 391.70 1.52 1.67 -0.148
7 661.66 1.76 1.86 -0.102
8 898.04 1.92 1.99 -0.075
9 1173.24 2.09 2.13 -0.043

10 1332.50 2.30 2.20 0.094
11 1836.06 2.53 2.40 0.124

Efficiency Calibration Report

Eff = exp(a2 + a3*x + a4*x**2 + a5*x**3 + a6*x**4 + a7*x**5), x=ln(al/energy)

al a2 a3 a4 a5 a6 a7
941.3 -5.181 0.7697 6.0649E-02 7.6903E-02 -6.1801E-02 0.0000E+00

Average Deviation = 1.73 % Reduced Chi-Square = 0.889

Energy Measured Efficiency Computed Diff/
Nbr (KEV) Efficiency Error Efficiency /Error % Diff

Page 526 of 913Page 526 of 913



46.50 4.95E-03 1.58E-04 5.08E-03 •0.83 -2.65
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Efficiency Calibration Report (continued) Page : 2
Sample ID : CAL_WELL_2LMB Acquisition date : 12-DEC-2005 13:33:22

Nbr
Energy

(KEV)
Measured

Efficiency
Efficiency

Error
Computed

Efficiency
Diff/

/Error % Diff

2 59.54 1.09E-02 3.43E-04 1.04E-02 1.42 4.47

3 88.03 1.92E-02 6.42E-04 1.94E-02 -0.41 -1.39
4 122.06 2.28E-02 7.15E-04 2.29E-02 -0.15 -0.46
5 165.85 2.16E-02 6.40E-04 2.19E-02 -0.43 -1.27
6 391.70 1.18E-02 3.35E-04 1.18E-02 0.12 0.33
7 661.66 7.69E-03 2.3 6E-04 7.45E-03 1.03 3.16
8 898.04 5.73E-03 1.58E-04 5.83E-03 -0.62 -1.72
9 1173.24 4.79E-03 1.32E-04 4.76E-03 0.22 0.61

10 1332.50 4.24E-03 1.12E-04 4.32E-03 -0.72 -1.90
11 1836.06 3.37E-03 9.29E-05 3.34E-03 0.38 1.04

Approved by: _________ n

IjJF

Approval Date : _JZ- / H / Cysr

(u\\hI^
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Print Time : 14-JUN-2005 17:33:53.22
Certificate file name : DKA300:[CANBERRA.GAMMA]70528-278.CER;1 
Certificate title : 2L_MB
Certificate date : l-APR-2005 12:00:00.00
Certificate quantity : 1.00000E+00

Red Nuclide Halflife
CAL/
INIT

1 AM-241 432.20Y Yes
2 CD-109 462.60D No
3 Co-57 271.79D No
4 CE-139 137.60D No
5 SN-113 115.10D No
6 CS-137 30.07Y Yes
7 Y- 88 106.60D No
8 Y-88 106.60D Yes
9 CO-6 0 5.27Y Yes

10 CO-60 5.27Y No
11 PB-210 22.30Y No

Energy Rate %Abun
59.54 8.3100E+02 35.90
88.03 1.1580E+03 3.79

122.06 6.03 7 0E+02 85.51
165.85 8.6160E+02 80.35
391.70 1.1610E+03 64.90
661.66 7.6610E+02 85.12
898.04 3.0350E+03 93.40

1836.06 3.1700E+03 99.38
1173.24 1.4220E+03 99.90
1332.50 1.4370E+03 99.98

46.50 1.2290E+03 4.05

Activity
(uCi)

6.2561E-02 
8.2579E-01 
1.9081E-02 
2.8981E-02 
4.8349E-02 
2.4325E-02 
8.7823E-02 
8.6210E-02 
3.8471E-02 
3.8845E-02 
8.2015E-01
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Library Title :
Library file name : DKA300:[CANBERRA.GAMMA]CAL.NLB;1 
Date printed : 6-DEC-2004 10:31:17.67
Number of nuclides : 10
Number of lines : 17

Nuclide Nuclide Key
Name Half-Life Type Line Energy Abundance

CO-57 271.74D * 122.06 keV 85.51 %
136.47 keV 10.47 %

CO-60 5.27Y 1173.24 keV 99.90 %
* 1332.50 keV 99.98 %

Y-88 106.63D 898.04 keV 93.40 %
* 1836.06 keV 99.38 %

CD-109 461.40D * 88.03 keV 3.79 %
SN-113 115.09D * 391.70 keV 64.90 %
CS-137 30.00Y * 661.66 keV 85.12 %
CE-139 137.64D * 165.85 keV 80.35 %
HG-203 46.60D 70.83 keV 4.75 %

72.87 keV 8.00 %
82.60 keV 3.55 %

* 279.20 keV 77.30 %
PB-210 22.26Y * 46.50 keV 4.05 %
AM-241 432.20Y * 59.54 keV 35.90 %
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ANALYTICS
1380 Seaboard Industrial Blvd. 

Atlanta, Georgia 30318 • U.S.A.

Phone (404) 352-8677 
Fax (404) 352-2837

Certificate of Calibration
Standard Radionuclide Source

70528-278

2.0 Liter Solid in 230G GA-MA Beaker

This standard radionuclide source was prepared using aliquots 
measured gravimetrically from master radionuclide solution 
sources. The Am-241 and Pb-210 were calibrated by 4 pi alpha 
liquid scintillation counting. All other radionuclides were 
calibrated using a germanium gamma spectrometer system. 
Calibration and purity were checked using a germanium gamma 
spectrometer system. At the time of calibration no interfering 
gamma-ray emitting impurities were detected. The gamma ray 
emission rates for the most intense gamma-ray lines are given. 
Analytics maintains traceability to the National Institute of 
Standards and Technology through a Measurements Assurance Program 
as described in US NEC Regulatory Guide 4.15, Revision 1, 
February 1979.

US Patent 4,430,258; UK Patent GB2,149,194B; CA Patent 1,196,776. 
Density of solid matrix 1.15 g/cc.

Calibration Date: April 1, 2005 12:00 EST

TOTAL
GAMMA GAMMA-RAYS UNCERTAINTY

ISOTOPE ENERGY HALF-LIFE PER SECOND %

Pb-210 46.5 22.3 Y 1229 3.0
Am-241 59.5 432.2 Y 831. 0 3.0
Cd-109 88 462.6 d 1158 3.3
CO-57 122 271.79 d 603.7 3.0
Ce-139 166 137.6 d 861.6 2.8
Hg-203 279 46.61 d 1864 2.7
Sn-113 392 115.1 d 1161 2.6
Cs-137 662 30.07 Y 766.1 3.0
Y-88 898 106.6 d 3035 2.6
CO-60 1173 5.271 Y 1422 2.7
Co-60 1332 5.271 Y 1437 2.6
Y-88 1836 106.6 d 3170 2.6

P 0 NUMBER 2832RD, Item 1

SOURCE PREPARED BY:
M. Dimitrova, Radiochemist

Q A APPROVED: /rf).

This standard will expire one year after the calibration date.
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r

General Engineering Laboratories
2040 Savage Road, Charleston, SC 29414 
(843)556-8171

Lucas Cell Calibration Package 

)Ol - A'-2"

1) Is all calibration standard information enclosed for:
the primary standard certificate? 
the secondard standard(s) documentation? 
standard preparation information? 
standard < 1 Year old or verified?

2) Is the efficiency calibration report included ?

3) Is the raw count data included for:
Cell constant determination?
Plateau generation?

4) Are the calibration verifications included?

5) Are the instrument settings included:
HVPS settings?

6) Has the CELLEFF.xls file been updated ?

7) Have the calibration dates been updated in ALPHALIMS ?

YES NO Comments

Prepared By: 

Reviewed By:

(\cL^ Date:

Date: £>\2~1 \ ^

Effective Date: \ QL>

Page 532 of 913



Page 533 o f  913

R
a-

22
6 

C
el

l 
C

o
n

st
an

ts

sta
nd

ard
 ID

: 
02

99
-G

Vo
lum

e a
dd

ed
 fm

U:
 

0.1
Sta

nd
ard

 Re
fer

en
ce

 Ac
tiv

ity
 (D

PM
/m

L)
: 

24
46

.35

Lu
ca

s
ce

tlt
Ce

ll
co

nst
an

t
St

an
da

rd
So

ur
ce

Da
te/

TI
me

of
 co

un
t

Da
te/

tim
e

flu
sh

ed
to 

ce
ll

Da
te/

tim
e

en
d o

f
de

ga
s

Bk
g

Co
un

ts
bk

g
cp

m
tot

al
co

un
ts

co
un

t
tim

e
mi

n
cp

m

Kn
ow

n
ac

tiv
ity

dp
m

tl 
(da

ys
) 

en
d-d

eg
as

to 
flu

sh

t2 
(da

ys)
 

en
d-f

lus
h

to 
co

un
t

101
1.8

35
Av

era
ge

1.8
60

4
3/1

8/2
00

6 1
0:1

5
3/1

8/2
00

6 7
:05

3/1
5/2

00
6 1

0:2
0

6
0.2

00
53

09
30

17
6.9

7
24

4.8
3

2.8
64

58
0.1

31
94

101
2.0

17
Std

ev
0.1

47
1

2/8
/20

06
 12

:50
2/8

/20
06

 9:
40

2/5
/20

06
11

:00
8

0.2
67

59
62

30
19

8.7
3

24
4.6

3
2.9

44
44

0.1
31

94
101

1.7
27

1
2/1

3/2
00

61
2:3

0
2/1

3/2
00

6 8
:35

2/1
0/2

00
6 7

:30
6

0.2
00

52
05

30
17

3.5
0

24
4.6

3
3.0

45
14

0.1
63

19
10

2
1.7

12
Av

era
ge

1.8
73

2
2/3

/20
06

11
:45

2/3
/20

06
 8:

40
1/3

1/2
00

6 1
3:1

0
6

0.2
00

48
88

30
16

2.9
3

24
4.6

3
2.8

12
50

0.1
28

47
10

2
2.0

03
Std

ev
0.1

48
6

3/1
8/2

00
6 1

0:4
5

3/1
8/2

00
6 7

:35
3/1

5/2
00

6 1
0:2

0
5

0.1
67

58
25

30
19

4.1
7

24
4.6

3
2.8

85
42

0.1
31

94
10

2
1.9

06
2

2/1
3/2

00
6 1

3:0
5

2/1
3/2

00
6 9

:20
2/1

0/2
00

6 7
:30

7
0.2

33
57

94
30

19
3.1

3
24

4.6
3

3.0
76

39
0.1

56
25

10
3

1.8
64

Av
era

ge
1.8

06
3

23
/20

06
 17

:10
2/3

/20
06

 9:
15

1/3
1/2

00
6 1

3:1
0

5
0.1

67
51

64
30

17
2.1

3
24

4.6
3

2.8
36

81
0.3

29
86

10
3

1.7
73

Std
ev

0.0
50

7
3/1

8/2
00

6 1
4:3

4
3/1

8/2
00

6 7
:50

3/1
5/2

00
6 1

0:2
0

7
0.2

33
50

37
30

16
7.9

0
24

4.6
3

2.8
95

83
0.2

80
56

10
3

1.7
82

3
2/1

3/2
00

6 1
3:4

0
2/1

3/2
00

6 1
0:0

0
2/1

0/2
00

6 7
:30

5
0.1

67
54

57
30

18
1.9

0
24

4.6
3

3.1
04

17
0.1

52
78

10
4

1.9
69

Av
era

ge
1.9

57
4

2/3
/20

06
 17

:52
2/3

/20
06

 9:
40

1/3
1/2

00
6 1

3:1
0

2
0.0

67
54

66
30

18
2.2

0
24

4.6
3

2.8
54

17
0.3

41
67

10
4

1.9
97

Std
ev

0.0
48

4
2/8

/20
06

 14
:50

2/8
/20

06
11

:50
2/5

/20
06

 11
:00

2
0.0

67
60

40
30

20
1.3

3
24

4.6
3

3.0
34

72
0.1

25
00

10
4

1.9
03

4
2/1

3/2
00

6 1
4:1

5
2/1

3/2
00

6 1
0:3

5
2/1

0/2
00

6 7
:30

5
0.1

67
58

62
30

19
5.4

0
24

4.6
3

3.1
28

47
0.1

52
78

10
5

1.4
86

Av
era

ge
1.5

51
5

2/3
/20

06
 18

:37
2/3

/20
06

 10
:20

1/3
1/2

00
6 1

3:1
0

1
0.0

33
41

51
30

13
8.3

7
24

4.6
3

2.8
81

94
0.3

45
14

10
5

1.5
81

Std
ev

0.0
57

5
2/8

/20
06

 15
:30

2/6
/20

06
 12

:30
2/5

/20
06

 11
:00

1
0.0

33
48

14
30

16
0.4

7
24

4.6
3

3.0
62

50
0.1

25
00

10
5

1.5
87

2
2/2

3/2
00

6 8
:50

2/2
3/2

00
6 5

:45
2/2

0/2
00

6 8
:40

4
0.1

33
46

11
30

15
3.7

0
24

4.6
3

2.8
78

47
0.1

28
47

10
6

1.6
38

Av
era

ge
1.7

18
6

3/1
8/2

00
61

5:1
7

3/1
8/2

00
6 8

:15
3/1

5/2
00

6 1
0:2

0
1

0.0
33

46
58

30
15

5.2
7

24
4.6

3
2.9

13
19

0.2
93

06
10

6
1.6

50
Std

ev
0.1

15
6

2/8
/20

06
 16

:20
2/8

/20
06

 13
:15

2/5
/20

06
 11

:00
6

0.2
00

56
76

30
18

9.2
0

24
4.6

3
3.0

93
75

0.1
28

47
10

6
1.6

67
6

2/1
3/2

00
6 1

5:5
5

2/1
3/2

00
6 1

2:2
0

2/1
0/2

00
6 7

:30
5

0.1
67

52
25

30
17

4.1
7

24
4.6

3
3.2

01
39

0.1
49

31
10

7
1.6

58
Av

era
ge

1.7
12

7
2/3

/20
06

 19
:45

2/3
/20

06
11

:15
1/3

1/2
00

6 1
3:1

0
4

0.1
33

46
76

30
15

5.8
7

24
4.6

3
2.9

20
14

0.3
54

17
10

7
1.7

33
Std

ev
0.0

47
7

2/8
/20

06
 17

:00
2/8

/20
06

 14
:00

2/5
/20

06
11

:00
4

0.1
33

53
58

30
17

8.6
0

24
4.6

3
3.1

25
00

0.1
25

00
10

7
1.7

45
7

2/1
3/2

00
6 1

6:3
7

2/1
3/2

00
6 1

3:1
5

2/1
0/2

00
6 7

:30
6

0.2
00

55
27

30
18

4.2
3

24
4.6

3
3.2

39
58

0.1
40

28
10

8
2.0

11
Av

era
ge

1.9
10

8
3/1

8/2
00

6 1
6:1

4
3/1

8/2
00

6 8
:45

3/1
5/2

00
6 1

0:2
0

1
0.0

33
57

30
30

19
1.0

0
24

4.6
3

2.9
34

03
0.3

11
81

10
8

1.7
94

Std
ev

0.1
09

8
2/9

/20
06

 10
:05

2/9
/20

06
 6:

55
2/5

/20
06

 11
:00

6
0.2

00
64

14
30

21
3.8

0
24

4.6
3

3.8
29

86
0.1

31
94

10
8

1.9
26

8
2/1

3/2
00

6  1
7:1

0
2/1

3/2
00

6 1
 3:5

5
2/1

0/2
00

6 7
:30

8
0.2

67
61

47
30

20
4.9

0
24

4.6
3

3.2
67

36
0.1

35
42

10
9

1.7
84

Av
era

ge
1.7

33
9

2/4
/20

06
 9:

05
2/3

/20
06

11
:55

1/3
1/2

00
6 1

3:1
0

6
0.2

00
46

07
30

15
3.5

7
24

4.6
3

2.9
47

92
0.8

81
94

10
9

1.6
51

Std
ev

0.0
72

9
2/9

/20
06

10
:45

2/9
/20

06
 7:

45
2/5

/20
06

 11
:00

6
0.2

00
59

48
30

19
8.2

7
24

4.6
3

3.8
64

58
0.1

25
00

10
9

1.7
64

9
2/1

3/2
00

6 1
7:4

0
2/1

3/2
00

61
4:2

0
2/1

0/2
00

6 7
:30

5
0.1

67
56

45
30

18
8.1

7
24

4.6
3

3.2
84

72
0.1

38
89

11
0

1.7
00

Av
era

ge
1.6

47
10

2/4
/20

06
 13

:17
2/3

/20
06

 12
:15

1/3
1/2

00
6 1

3:1
0

6
0.2

00
42

78
30

14
2.6

0
24

4.6
3

2.9
61

81
1.0

43
06

11
0

1.5
93

Std
ev

0.0
53

9
2/2

0/2
00

6 1
0:2

0
2/2

0/2
00

6 7
:25

2/1
4/2

00
6 7

:00
7

0.2
33

75
71

30
25

2.3
7

24
4.6

3
6.0

17
36

0.1
21

53
11

0
1.6

49
3

2/2
3/2

00
6 9

:30
2/2

3/2
00

6 6
:20

2/2
0/2

00
6 8

:40
8

0.2
67

48
23

30
16

0.7
7

24
4.6

3
2.9

02
78

0.1
31

94
111

1.5
37

Av
era

ge
1.5

90
11

2/4
/20

06
 14

:06
2/3

/20
06

 12
:30

1/3
1/2

00
6 1

3:1
0

4
0.1

33
38

62
30

12
8.7

3
24

4.6
3

2.9
72

22
1.0

66
67

111
1.5

83
Std

ev
0.0

56
11

2/1
7/2

00
6 1

5:1
0

2/1
7/2

00
6 1

0:5
5

2/1
4/2

00
6 7

:00
7

0.2
33

48
96

30
16

3.2
0

24
4.6

3
3.1

63
19

0.1
77

08
111

1.6
49

4
2/2

3/2
00

6 1
0:0

5
2/2

3/2
00

6 6
:55

2/2
0/2

00
6 8

:40
1

0.0
33

48
45

30
16

1.5
0

24
4.6

3
2.9

27
08

0.1
31

94
11

2
1.6

39
Av

era
ge

1.6
39

5
2/2

3/2
00

6 1
0:4

5
2/2

3/2
00

6 7
:30

2/2
0/2

00
6 6

:40
6

0.2
00

48
49

30
16

1.6
3

24
4.6

3
2.9

51
39

0.1
35

42
11

2
1.7

74
Std

ev
0.1

36
12

2/1
7/2

00
6 1

5:4
5

2/1
7/2

00
61

1:5
0

2/1
4/2

00
6 7

:00
8

0.2
67

55
51

30
18

5.0
3

24
4.6

3
3.2

01
39

0.1
63

19
11

2
1.5

03
12

2/1
3/2

00
6 2

0:4
0

2/1
3/2

00
6 1

5:3
0

2/1
0/2

00
6 7

:30
6

0.2
00

47
98

30
15

9.9
3

24
4.6

3
3.3

33
33

0.2
15

28

t3 
(da

ys
) 

St
d R

ef 
Da

te 
to 

co
un

t
22

85
22

48
22

53
22

42
22

85
 

22
53

22
43

22
86

 
22

53
 

22
43

 
22

48
 

22
53

 
22

43
 

22
48

 
22

62
 

22
86

 
22

48
 

22
53

 
22

43
 

22
48

 
22

53
 

22
86

 
22

48
 

22
53

22
43

 
22

48
 

22
53

22
44

 
22

59
 

22
62

 
22

44
 

22
57

 
22

62
 

22
62

 
22

57
 

22
53

De
ca

y f
rom

 
St

d R
ef 

Da
te 

to 
co

un
t

0.9
97

3
0.9

97
3

0.9
97

3
0.9

97
3

0.9
97

3
0.9

97
3

0.9
97

3
0.9

97
3

0.9
97

3
0.9

97
3

0.9
97

3
0.9

97
3

0.9
97

3
0.9

97
3

0.9
97

3
0.9

97
3

0.9
97

3
0.9

97
3

0.9
97

3
0.9

97
3

0.9
97

3
0.9

97
3

0.9
97

3
0.9

97
3

0.9
97

3
0.9

97
3

0.9
97

3
0.9

97
3

0.9
97

3
0.9

97
3

0.9
97

3
0.9

97
3

0.9
97

3
0.9

97
3

0.9
97

3
0.9

97
3

/
(
J
i 

z
M

*

31
^3

 to
 ^

Page 533 of 913



R
a-

2
2
6
 V

e
ri

fi
ca

ti
o

n
 S

h
ee

t

B
k
g
 C

P
M

T
o
ta

l
C

o
u
n
ts

S
ta

rt
 C

o
u
n

t 
D

a
te

/T
im

e
S

am
p
le

ID
E

n
d

 D
e-

em
 

D
a
te

/T
im

e
E

n
d
 D

eg
as

 
D

at
e/

T
im

e

Page 534 of 913



■f
$\

Page 535 of 913



R
a-

22
6 

V
er

if
ic

at
io

n 
S

he
et

S
am

pl
e

ID
V

ol
um

e
E

n
d

 D
eg

as
' 

•••'>
 

• 
- 

• ,
D

at
e/

T
im

e
C

el
l

B
ac

kg
ro

un
d

C
P

M
T

o
ta

l
C

ou
nt

s
E

n
d

 D
e-

em
 

D
at

e/
T

im
e

S
ta

rt
 C

ou
nt

 
D

at
e/

T
im

e

Page 536 of 913



R
a-

22
6 

V
er

if
ic

at
io

n 
S

he
et

S
am

pl
e

ID
V

ol
um

e
(m

L
)

B
ac

k
g
ro

u
n
d

C
P

M
E

n
d

 D
eg

as
 

D
al

e/
T

im
e

T
ot

al
C

ou
nt

s
S

ta
rt

 C
ou

nt
 

D
at

e/
T

im
e

E
nd

 D
e-

em
 

D
at

e/
T

im
e

\^
\o

<P
 

)l
oo

Page 537 of 913



R
a-

22
6 

V
er

if
ic

at
io

n 
S

he
et

S
am

pl
e

ID
V

ol
um

e
(m

L
)

E
n

d
 D

eg
as

 
D

at
e/

T
im

e
B

ac
k
g
ro

u
n
d

C
P

M
T

ot
al

C
ou

nt
s

S
ta

rt
 C

o
u
n
t 

D
at

e/
T

im
e

E
n
d

 D
e-

em
 

D
at

e/
T

im
e

■
M

l 
•

Page 538 of 913



R
a-

22
6 

V
er

if
ic

at
io

n 
S

he
et

•__
'•_

_
.__

__
__

__
__

__
__

__
__

__
__

__
 

, . 
• 

.
S

am
pl

e
ID

 
i:-'

V
ol

um
e 

(m
L

) 
?

E
n

d
 D

eg
as

 
D

al
e/

T
im

e
E

n
d

 D
e-

em
 

D
at

e/
T

im
e

S
ta

rt
 C

ou
nt

 
D

at
e/

T
im

e
C

el
l

#
D

et #
B

ac
k
g
ro

u
n
d

C
P

M
T

ot
al

C
ou

nt
s

4S
7s

-L
fH

\ f
 f

kr
l/

t\
: 

' 
■

n 
c\

u 
r>

f/i
 <n

i/
li

i
Ir l

fi-
im

 
‘

’ (
y/

l 
.

J 
b 

^ 
"

u
p

/ 
t/

O
/t

f
/

 
t/o

» 
D

^O
tJ

U
p 

1 u
w

 v
—

rc
rr

--
--

--
-

—
--

--
--

--
--

--
--

--
--

--
-

lf
&

rf

<T
0O

/

?~
2
0
r1

&
s%

g
fo

>l
-V

?r
Q

<0
 

©
S

V
^

2'
15

'<
%

o 
&

&
lo

C
/

f
%

tl

■ \ .. •

■■ SV

51
?o

'Z
.'T

cT
G

* 'M
n
 

■
a
r
o

Z
-Z

Z
-O

J*
 

O
Q

SD
n
o

^
€
2
3

 
*■

U
^
0

tt
v

c
K

z
 
m

a
Z

-%
3r

4t
>
 

6
5
?

ff
x

K
//

/
1

/ 
:

f
r
i'

 <
'2

-''
2O

~0
b

Z
-2

%
49

£,
 

07
&

O
'l
/t

y
ty

 
{p

ip
}

/
&

P
B

(p

V
k
r

. 
' 

' 
>, 

•
■  

• 
>?»

.. •

.- 
■ 

- 
' 

■ . 
■

" 
V
 ^

 

O
fa

. 
A

.-;
 . 

•■
'■

.. 
. 

.

. 
. •■
 

.
4 

■
.■

.■
■

^
/
/
 
:
\

■ .

(
3

^
/^
 
\

^
 

il
lH

|o
C

,

•• :

' 
.. .
 

’
i 

:

■•■ 
' 

■.
...

■ ■ 
.. :

■ ■ 
.. 

" 
■ 

■. •;

' ■ 
■ 

' 
■

■-

. 
■■

fo
l 

3
/ih

/£
> 

(»

%

\o
u

v
>

r
V

Page 539 of 913



v;- ' V- '

. general Engineering Laboratories

- Vgrifiootien-Source Preparation Sheet
:: G^XvbvTX^OO :V: '■

Applicable SOP Number ~ A - Q> <^

Date Standards Prepared ^ ^ ^

; V . Standard ID ; Q (r'

i; ■ - .: / ; _. ■ - ^ •;

Cocktail Type Used l^ /lA

Matrix of Vlal/Planchett tM / ^

Amount Used(g oirtnt) 

Standard AcUvity (DPM/g or __ 

, : Reference Date __

o. \ NJ ; >A

. I Type of Scintillation Vial ^ I ^

. Expiration Date ^ | | o(a

Resldue/CarrierAgent G>, -> ^ ^ C-rU

Pipette ID Used

Balance ID Used ^

Quenching Agent |M

Standard Number Quenching Vol (uL)/ 
Residue Volume(mL)

Initial Wt.
la)

RnalWt.
(B)

NetWt
(mg)

1 ■5; (AL l v - ■■ .. -y X
■ ■ ■. - z ; : C A-L 'Z- .. ■ . ' •; : y- " /

S> ■. f AU ^ X
4 C/k- H '■

■■ ■: ^ r / . ' . '

\o ■ c/k
•. • ■; / V

- " '/n ■ ' - ' -4 Me s • - /O' "•

LAi- <1 : ' :V' : 3ilHlofc
■ - / ■ ■ ■■ ■:/ ■ :■

■. . to ■ - - CAu \o . . ; ■. ' ■: ■ ■*'

11 <l4i_ M ' ■:'f v ' / -- -r ■’: ' ■' ■

"■■■ . t Crii- i b ■■ - ■ '-y--- . - • ■ ■ ■' -- ■■■ _ . . , V"- ;

t3 - C4l <3 • y. •

H: v CAL W ■ / ■ . ./ ■ - : -

i^ ■■■■ C.Al 1^ / V' . -• ■■ •• ■■'■■■■

, ■

Prepared By.

Reviewed By;

Da'

Date g>rt~7 lOW

Rev 1 RLM 9/10/97 .
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i Z^Zl-'OO
. Nycomed Amersham pic 

Amersham Laboratories

‘ X J S (} ' 1

-V f ‘

CALIBRATION 
No. 0146

v/\ • v- ’ •

Nycomed Amersham pic 
Radiation & Radioactivity 
Calibration Laboratory 
Amersham Laboratories '■ 
White Lion Road 
Amersham V . 
Ruclcinghamshire 
HP7 9LL v

ISSUED
FOR:

AEA Technology pic 
Isotrak ' .
Amersham Laboratories 
White lion Road. ; i
Amersham .
Buckinghamshire' ' 
HP7 9LL

ion Principal radionuclide: Radium-226 Product code: RAY44
Solution number: R4/131/89

ment Reference time: 1200 GMT on 15 December 1999

data Nuclear data quoted on this certificate are taken from the Joint European File, Version 2.2.

ion of The reported expanded uncertainly is based on. a standard uncertainty multiplied by a coverage factor k — ZOO, which 
inties for a t-distribution -with veff - °o effective degrees of freedom corresponds to a coverage probability of approximately 

95%. The uncertainty evaluation has been earned out in accordance 'with UKAS requirements.

Xiv- . Unless indicated, all other uncertainties are expressed at the confidence level associated with one standard .
'• uncertainty. ' " ' ■ ' ■ : . ■ ■■ ’ .. ■ . .. '

The format used for the uncertainties in the values of radionudidic purity is illustrated in the following examples;

6.5(21)
6.54(21)
6.543(21)

'Ved
:ory

6.5 ±2.1 ,
6.54 ± 0.21 
6.543 ± 0.021

Date of 
issue

Nycomect

Amershani
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(9Z99

ent Reference time for solution number R4/131/89: 

Radioactive concentration of radium-226: 

which is equivalent to: :

•Mass of solution: -

Total activity of radium-226: 

which is equivalent to:
Recommended half life:

1200 GMT on 15 December 1999 

43.75 kilobecquerels per gram of solution 

1.183 microcuries per gram of solution 

5.0368 grams :

220.4 kilobecquerels 

5.956 microcuries 

1600 years

icy
I

I
f
Sr

Method of measurement:
The activity of the solution was measured using a high pressure re-entrant ionisation chamber calibrated with a large 
number of absolutely standardised solutions.

Calibration date: 15 December 1999
The calibration date is provided for added information only, and must hot be confused with the reference date on 
pages 1 and 2 of the certificate. It is the reference date that must be used in all calculations relating to the values of 
activity. '' ’ : ' ■

Expanded uncertainty in the radioactive concentration quoted above: ± 2.5 %

Combined Type A uncertainty: ±0.2% ^
Combined Type B uncertainty: ±1.3%

nuclidic The estimated activities of any radioactive impurities found by high-resolution gamma ray spectrometry, or in any 
other examination of the solution, are listed below expressed as percentages of the activity of the principal 
radionuclide at the reference time. :fe:'

it :te-. ■
nical
position
k

Irks

Carrier free in 0.5MHCL . ; . :

This product meets the quality assurance requirements for achieving traceability to NIST as defined in 
ANSI N42.22-1995. . . - ' ' '

1 year = 365.25 days .

At the reference date radium-226 was shown to be in radioactive equilibrium with its daughter nuclides down the 
decay chain to polonium-214 and thallium-210, the precursors of lead-210. The ionisation chamber was calibrated 
using a standard supplied by the National Institute of Standards and Technology, Washington DC, USA

Page 543 of 913



Standard Traceability Log Rad http://prodsvr01a.gel.com:7778/pls/lims/...terial.rad_second_rpt?refmat_id_v=29500(

& Standard Traceability Log Rad

A Solution Material Info

Source Material Info i i Isotope: Radium-226

Parent Code: 0299 [ Prepared By: Angela Johnson

Prepared By: Angela Johnson Prep Date: 09/15/2000

Carrier Cone: 0.5 M HCL j Verification Date: 12/15/2005

Reference Date: 12/15/1999 Expiration Date: 12/15/2006 1

Ampoule Mass (g): 5.0368 g 1 Primary Code: 0299-A

Uncertainty: +/- 2.5 % Dilution(mL): 100 mL

LogBook No: RC S 027 128 | Mass of Parent(g): 4.6634 g

Density(g/mL): i 1.0012 |

Calculations Converting parent activity to dpm/mL|dpni/g

(Mass of parent(g)) * (Farm Activity (kBq/g)) * (conversion dpm to kBq) / (Dilution Vol) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Farm Activity (kBq/g)) * (conversion dpm to kBq) / Density (g/mL)/ (Dilution Vol) = Parent
Activity (dpm/g)

(4.6634 g) * (43.75 kBq/g) * (60000 dpm/kBq) / (100 mL) = 122414.2500 dpm/mL 

””(4.6634 g) * (43.75 kBq/g) * (60000 dpm/kBq) / (1.0012 g/mL) / (100 mL) = 122273.3377 dpm/g

Secondary Standards

Prep Date Preparer
Mass

Primary
Dilution

(mL)
Code

Cone
dpm/mL

Verification
Date

Expiration | 
Date ]

09/26/2000 Angela
Johnson

2.1096 100 0299-C
2579.62
dpm/mL

10/10/2002 10/10/2003

09/15/2000
Angela
Johnson

.2004 100 0299-B
245.05

dpm/mL
09/15/2000 09/15/2001 |

08/23/2002 Angela
Johnson 2.0443 100 0299-D 2499.77

dpm/mL 08/23/2002 08/23/2003 |

08/26/2003
Angela

Johnson
1.9909 100 0299-E

2434.34
dpm/mL

11/04/2004 11/04/2005

08/26/2003 Angela
Johnson

1.9872 100 0299-F 2429.82
dpm/mL 08/26/2004 08/26/2005

04/05/2005
Amanda 

Fehr | 5.0018 250 0299-G
2446.3471
dpm/mL 04/06/2005 04/06/2006

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000

1 of 1 3/27/2006 3:00 PM
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PROTOCOL
DATE
TIME
ID

23 Radium Std Ver. 
2005/04/06 
17:42 
P23AS008

Wallac 1414 WinSpectral vl.40 S/N 4140127
Counting mode 
Isotope(s)
H3
Protocol name 
Counting time 
Repeats 
Cycles 
Replicates 
2 sigma %
Minimum cpm 
Output to Display 

POS,CTIME,DATE,TIME,RACKPOS.CPMwl,CPM,SQPI,CPM1

: CPM 
: H3

5-350,12.43 y
Radium Std Ver.
300 
1 
1 
1
0.01
0.00 Checking time: 10

Additions to Display 
Spectrum 
Window 1 
Window 2 
Window 3 
Window 4 
Window 5 
Windows 
FNCT1 s FNCT1 
FNCT2 = FNCT2 
FNCT3 = FNCT3 
FNCT4 a FNCT4

Spectrum,Header,Listing 
Beta

1-1024/Beta 
1-1024/Beta 
1-1024/Beta 
1-1024/Beta 
1-1024/Beta 
1-1024/Beta

Total count rate:
284.2 CPM

O&M- ‘M'11°5

____________________ ____________________ #1 <4/1/QS
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POS CTIME DATE TIME RACKPOS

1 300 4/6/2005 5:42 PM

2 300 4/6/2005 5:48 PM

3 300 4/6/2005 5:53 PM

1

Counts
Beta

2

Counts
Beta

3

Counts
Beta

CPMW1

CPM1

31.00

15.60

515.60

90.00

531.00

92.50

CPM

31.00

515.60

531.00
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POS CTIME DATE TIME RACKPOS

4 300 4/6/2005 5:59 PM 4

Counts
Beta

CPMWl

CPM1

534.10

86.20

CPM

534.10

Ou.Fifhios
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V0LTAGE.DET1

Voltage Curve Ludlum # 1

Volts (K.V.) Counts Date Time Detector
0.20 0 2/1/2006 7:45 1
0.25 0 2/1/2006 7:45 1
0.30 0 2/1/2006 7:45 1
0.35 0 2/1/2006 7:45 1
0.40 0 2/1/2006 7:45 1
0.45 45 2/1/2006 7:45 1
0.50 2701 2/1/2006 7:46 1
0.55 6850 2/1/2006 7:46 1
0.60 10154 2/1/2006 7:46 1
0.65 12384 2/1/2006 7:46 1
0.70 13645 2/1/2006 7:46 1
0.75 14504 2/1/2006 7:46 1
0.80 15361 2/1/2006 7:46 1
0.85 16335 2/1/2006 7:47 1
0.90 16652 2/1/2006 7:47 1
0.95 16751 2/1/2006 7:47 1
1.00 17566 2/1/2006 7:47 1
1.05 20727 2/1/2006 7:47 1

1.10 27536 2/1/2006 7:47 1

1.15 44772 2/1/2006 7:47 1

1.20 74675 2/1/2006 7:47 1
1.25 121633 2/1/2006 7:48 1

1.30 182981 2/1/2006 7:48 1

1.35 243485 2/1/2006 7:48 1
1.40 307154 2/1/2006 7:48 1
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General Engineering Laboratories 
Verification Source Preparation Sheet

Applicable SOP Number Isotope

Date Standards Prepared l/tTf^k Cocktail Type Used_

i^ci- no 

i*tA

Standard ID_ 

Amount Used (g orggl) _ 

Standard Activity (DPM/g or

Reference Date _ 

" . Expiration Date _

Residue/Carrier Agent_

O. \

v

ijhj.

O, Uc.v

Matrix of Vial/Planchett
Nlfr 
Ml A

Type of Scintillation Vial_ uiA

Pipette ID Used

SLo^ci ztbBalance ID Used 

Quenching Agent A> /4

; 'v :>"f Standard Number Quenching Vol (uL)/ 
Residue Volume(mL)

Initial Wt.
(0)

Final Wt.
(0)

NetWt
(mg)

■ ■ OG^ R \ ■' ■ v '■ •• •: .. ’ X
z r : OER ^

■ ■ ■ 3 3 ; ' .■ : ' '. ■' /
A M

• • _ ■
/

VJ ER r rWi X
b MER W ■■ / ■ ■

n \1E-R ^ . .. . . - ■ ' ■ V-a

9 OER <? X ' . ■■ . .. :

■■■■ :' - f ^ . ' ■ ; • ■ : , :■

\o 'JER 10 ■ ■

' U 0 ER if ■■■ X - ■■ ■ =■■
" ■■■ •:

■ • .. . •* :: ' ' ■ '■ ■
f-b\ ^ . f ■

■ •' ■ . ' . ■■. ■:.. ; ■■ v

Prepared By:

Reviewed By:

_Data

Date 5)^7 ) Ofc>

Rev 1 RLIVI9/10/97
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Standard Traceability Log Rad http://prodsvr01a.gel.com:7778/pls/lims/...terial.rad_second_rpt?refmat_id_v=48897j

Standard Traceability Log Rad

A Solution Material Info

Source Material Info i Isotope: Radium-226

Parent Code: 0638 Prepared By: Amanda Fehr

Prepared By: Amanda Fehr Prep Date: 01/16/2006

Carrier Cone: 0.1MHC1 j Verification Date: 01/16/2006

Reference Date: 01/23/2004 Expiration Date: 01/16/2007

Ampoule Mass (g): 5.01065 g Primary Code: 0638-A |

Uncertainty: +/- 3.3 % | i Dilution(mL): 100 mL

LogBook No: RC-S-037-037 Mass of Parent(g): 4.8398 g

Density(g/mL): | 1.0266 j

Calculations Converting parent activity to dpm/mLjdpm/g

(Mass of parent(g)) * (Farm Activity (dps)) * (conversion dpm to dps) / (Ampoule Mass(g) * (Dilution Vol)) = Parent
Activity (dpin/mL)

(Mass of parent(g)) * (Farm Activity (dps)) * (conversion dpm to dps) / Density / (Ampoule Mass (g) * (Dilution Vol)) =
Parent Activity (dpm/g)

(4.8398 g) * (23530 dps) * (59.9 dpm/dps) / (5.01065 g * 100 mL) = 13613.8856 dpm/mL 

(4.8398 g) * (23530 dps) * (59.9 dpm/dps) / (1.0266 g/mL)/ (5.01065 g * 100 mL) = 13260.8293 dpm/g

Secondary Standards

Prep Date j Preparer
Mass

Primary
Dilution

(mL)
Code

Cone
dpm/mL

=--------------------- «
Verification

Date
Expiration

Date

01/17/2006
Amanda 

Fehr j 2.1041 100 0638-B
279.0211
dpm/mL 01/17/2006 01/17/2007

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000
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General Engineering Laboratories
2040 Savage Road, Charleston, SC 29414 
(843)556-8171

Lucas Cell Calibration Package

1) Is all calibration standard information enclosed for:
the primary standard certificate? 
the secondard standard(s) documentation? 
standard preparation information? 
standard < 1 Year old or verified?

2) Is the efficiency calibration report included ?

3) Is the raw count data included for:
Cell constant determination?
Plateau generation?

4) Are the calibration verifications included?

5) Are the instrument settings included:
HVPS settings?

6) Has the CELLEFF.xls file been updated ?

7) Have the calibration dates been updated in ALPHALIMS ?

YES NO Comments

Prepared By: Date: £/6/05"

Reviewed By:Qu/v-SL^g ^ Date:

Effective Date:
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. Nycomed Amersham pic 

Amershara Laboratories f w

f:
CALIBRATION 

No. 0146

Nycomed Amersham pic ISSUED AEA Technology pic
Radiation & Radioactivity FOR: Isotrak
Calibration Laboratory Amersham Laboratories
Amersham Laboratories White Lion Road
White Lion Road Amersham
Amersham Buckinghamshire
Buckinghamshire
HP7 9LL

HP79LL

ion Principal radionuclide: Radium-226 Product code: RAY44
^ Solution number: R4/131/89

ment Reference time: 1200 GMT on 15 December 1999

data Nuclear data quoted on this certificate are taken from the Joint European File, Version 2.2.

ion of The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k - 200, which 
inties for a £-distribution with veff - oo effective degrees of freedom corresponds to a coverage probability of approximately 
j 95%. The uncertainty evaluation has been carried out in accordance with UKAS requirements.

Unless indicated, all other uncertainties are expressed at the confidence level associated with one standard 
uncertainty.

The format used for the uncertainties in the values of radionuclidic purity is illustrated in the following examples;

6.5(21) = 6.5 ± 2.1
6.54(21) = 6.54 ± 0.21 ' ■ '

v ; : 6.543(21) = 6.543 ± 0.021 "

Date of 
issue

rk

7
Nycomed
Amersham
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(5299

UKAS ACCREDITED CALIBRATION LABORATORY No. 0146

jment Reference time for solution number R4/131/89: 
Radioactive concentration of radium-226: 

which is equivalent to:

Mass of solution:

1200 GMT on 15 December 1999 

43.75 kilobecquerels per gram of solution 

1.183 microcuries per gram of solution 

5.0368 grams 

220.4 kilobecquerels 

5.956

1600 years

microcuries

'

Total activity of radium-226: 
which is equivalent to:

Recommended half life:
Method of measurement:
The activity of the solution was measured using a high pressure re-entrant ionisation chamber calibrated with a large 
number of absolutely standardised solutions.

Calibration date: 15 December 1999
The calibration date is provided for added information only, and must not be confused with the reference date on 
pages 1 and 2 of the certificate. It is the reference date that must be used in all calculations relating to the values of 
activity. ’

Expanded uncertainty in the radioactive concentration quoted above: + 2.5 %

Combined Type A uncertainty: ± 0-2 %
Combined Type B uncertainty: ± 1.3 %

nuclidic The estimated activities of any radioactive impurities found by high-resolution gamma ray spectrometry, or in any 
other examination of the solution, are listed below expressed as percentages of the activity of the principal 

; radionuclide at the reference time.

I ■ - 1 '
pical Carrier free in 0.5M HQ.
Position
I '
I . . '■
arks This product meets the quality assurance requirements for achieving traceability to NIST as defined in 

ANSI N42.22-1995.

1 year = 365.25 days

At the reference date radium-226 was shown to be in radioactive equilibrium with its daughter nuclides down the 
decay chain to polonium-214 and thallium-210, the precursors of lead-210. The ionisation chamber was calibrated 
using a standard supplied by the National Institute of Standards and Technology, Washington DC, USA

ll:
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Standard Traceability Log Rad http://aIphalims02.gel.com:80/lims/dr_ret_matenai.rad_secona_rptvTeimat_ia_v=/jij‘*

H Standard Traceauility Log Rad

Calculations Converting parent activity to dpm/mL|dpm/g

Ampoule Mass (g):

Reference Date:

LogBook No:

Carrier Cone:

Uncertainty:

Prepared By:

Parent Code:

Source Material Info

RC S 027 128

Angela Albee

0.5MHCL

12/15/1999

+/- 2.5 %

5.0368 g

Mass of Parent(g):

Verification Date:

Expiration Date:

Density(g/mL):

Primary Code:

Dilution(mL):

Prepared By:

A Solution Material Info

Prep Date:

Isotope:

Angela Albee

Radium-226

08/26/2004

09/15/2000

08/26/2005

4.6634 g

0299-A

100 mL

1.0012

(Mass of parent(g)) * (Farm Activity (kBq/g)) * (conversion dpm to kBq) / Density (g/mL)/ (Dilution Vol) - Parent Activity (dpm/g)

(Mass of parent(g)) * (Farm Activity (kBq/g)) * (conversion dpm to kBq) / (Dilution Vol) = Parent Activity (dpm/mL)

(4.6634 g) * (43.75 kBq/g) * (60000 dpm/kBq) / (1.0012 g/mL) / (100 mL) = 122273.3377 dpm/g

(4.6634 g) * (43.75 kBq/g) * (60000 dpm/kBq) / (100 mL) = 122414.2500 dpm/mL

Secondary Standards

Prep Date Preparer
Mass

Primary
Dilution

(mL)
Code Cone dpm/mL Verification Date Expiration Date

09/26/2000 Angela Albee 2.1096 100 0299-C
2579.62
dpm/mL

10/10/2002 10/10/2003

09/15/2000 Angela Albee .2004 100 0299-B
245.05

dpm/mL
09/15/2000 09/15/2001

08/23/2002 Angela Albee 2.0443 100 0299-D]
2499.77
dpm/mL

08/23/2002 08/23/2003

08/26/2003 Angela Albee 1.9909 100 0299-E
2434.34
dpm/mL

08/26/2004 08/26/2005

08/26/2003 Angela Albee 1.9872 100 0299-F |
2429.82
dpm/mL

08/26/2004 08/26/2005

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000

lofl 9/22/2004 9:35 AN
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VoltageCurve 4-05

Voltag e Curve Ludlum # 2

Volts (K.V.) Counts Date Time Detector
0.20 0 4/22/2005 10:00 2
0.25 0 4/22/2005 10:00 2
0.30 0 4/22/2005 10:00 2
0.35 0 4/22/2005 10:00 2
0.40 0 4/22/2005 10:00 2
0.45 36 4/22/2005 10:00 2
0.50 1860 4/22/2005 10:00 2
0.55 5751 4/22/2005 10:00 2
0.60 9916 4/22/2005 10:00 2
0.65 11761 4/22/2005 10:00 2
0.70 13431 4/22/2005 10:00 2
0.75 14254 4/22/2005 10:00 2
0.80 14984 4/22/2005 10:00 2
0.85 15598 4/22/2005 10:00 2
0.90 16129 4/22/2005 10:00 2
0.95 16562 4/22/2005 10:00 2
1.00 16711 4/22/2005 10:00 2
1.05 17428 4/22/2005 10:00 2
1.10 20558 4/22/2005 10:00 2
1.15 30722 4/22/2005 10:00 2
1.20 49527 4/22/2005 10:00 2
1.25 71509 4/22/2005 10:00 2
1.30 115018 4/22/2005 10:00 2

j _

Page 1
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General Engineering Laboratories 
Verification Source Preparation Sheet

Applicable SOP Number G~l_- R A ^ ) \Zc<o . ?

Date Standards Prepared /■lifo.H

Standard IP 

Amount Used (g or(fi|>

Standard Activity (DPM/g orfnQ 

Reference Date 

Expiration Date 

Residue/Carrier Agent

0 - (r

Q. V

I ^ M l

MID jo^

1 H (^c{

Isotope R, ^

Cocktail Type Used__

Matrix of Vial/Planchett
A* IA

Type of Scintillation Vial

Pipette ID Used

Balance ID Used 5L'0'-\OZ ' k 

Quenching Agent_ A! A

7;-; ' Standard Number Quenching Vol (uL)/
Residue Volume(mL)

Initial Wt.
(g)

Final Wt.
(g)

NetWt
(mg) ■ - ' • V .

\ vt&e 1 - ■ .. X
■■ Z : \}£Q. Z- ■ "■ . / ■■ V. ■ 7.' 7

, 3 v- ' \)£\l l ' y
H wpiV-H . • ' ;.7.. •: .

■ : S 7 \jG-R. £> / . . .
f ■'.r 7 t. MEd t X . ' '7. . •

. 77 ■: ■ vjCd *7 7 7/7 -7

t \)&7Z? 7 7 : v 7 7;-:>
A ' ■ '. "7 . ^ys\k[ ■ ' ' 7V ■ , '■:; V;7:/ "7

: 7 Vo7: to \)&\l\o . ■■ " ^ ■ ... / •.77' . ■ 77:777.7

■' V ■ ' ■ ‘ ■' " ' \JZ<Z\\ ^'7.7, 7 ■ ■ 7 ■ ■' ■' ' 7
"■ • .f; " ' -7 \jen s~z^ v / : ■ • . . ' V, 7 .. - 7 ■'. 7'

. . - '7' •' ' ’ . , ■ , ., .:X7V'V k ! . . . ' ■ ■ 7 ' ' 7. 7 ■' ..
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. ' .7. ■ ■■. ■ ■ / ' . ' . ■ .• ; ‘ 7, ■77;. 777’7
: ' 77; ' -7-':\ . : : /f t Ov ' 77, ... :. .■■■77 ;:7. ,; •. ■

;7 .;.7 7 7f-7 Prepared By; Vid jL s P) V ■ .'■ V:':77;-. Date sumr 7; 7; ■ 7 ■;

Reviewed By. : (£>4vvJL<rV7 Date shlo'r

Rev 1 RLM 9/10/97
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General Engineering Laboratories
2040 Savage Road, Charleston, SC 29414 
(843)556-8171

Lucas Cell Calibration Package

1) Is all calibration standard information enclosed for:
the primary standard certificate? 
the secondard standard(s) documentation? 
standard preparation information? 
standard < 1 Year old or verified?

2) Is the efficiency calibration report included ?

3) Is the raw count data included for:
Cell constant determination?
Plateau generation?

4) Are the calibration verifications included?

5) Are the instrument settings included:
HVPS settings?

6) Has the CELLEFF.xls file been updated ?

7) Have the calibration dates been updated in ALPHALIMS ?

YES NO Comments

Prepared By: 

Reviewed By:
V

Da.te:_jj_|_zs[ds' 

Date: hi Vi/(XT

Effective Date: nlT-a»|oC"
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Applicable SOP Number ~

Date Standards Prepared_____ ^ La j 0 3a_______

Standard ID —"C--

Amount Used (g o^m)) O > \

Standard Activity (DPM/g or(m^)____ - 5^4

Reference Date 17^|l ^ 1 °l ^

Expiration Date H Q

Residue/Carrier Agent 0-S V4~0 I

Isotope

Cocktail Type Used____Nl _______

Matrix of Vial/Planchett____ ^_________
_______
______

Type of Scintillation Vial____ |\j l\_______

Pipette ID Used I1-! 9-^i3>C).3 

Balance ID Used

Quenching Agent____ ^ ^_______

Standard Number Quenching Vol (uL)/ Initial Wt. Final Wt. Net Wt.
Residue Volume(mL) (g) (g) (mg)

1 CAl\ \
2. \
Z ChL5 \
4 \
S \
L1 C-Acif \
1 cal'! \

CAu'S \
(Al-I

>
\

C^U O \
n DAL(| \

CKL-\2^ \

\
H 6AL 04 \
\<Z 6Act_j^ \ ow9-"M

Prepared By: 

Reviewed By: V[ yfyl ^ </

Date

Date rcWtlo/

Rev 1 RLM 9/10/97
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Applicable SOP Number 

Date Standards Prepared

Standard ID 

Amount Used (g or|0) 

Standard Activity (DPM/g or^^ 

Reference Date

Expiration Date 

Residue/Carrier Agent

'X\LU\o2>___________

O -1___________________

alls'! ^ 

ul H-lou

Q. 4a 4- C j______

Isotope -ZSZ

Cocktail Type Used M ^

Matrix of Vial/Planchett ^
Mft
(0^_______

Type of Scintillation Vial |V\ ft;

Pipette ID Used 4 ^ 0^

Balance ID Used ’3-%' 4 % 

Quenching Agent______

Standard Number Quenching Vol (uL)/ Initial Wt. Final Wt. NetWt.
Residue Volume(mL) (g) (g) (mg)

!v^ \
\n \7 \
H \
n (J\ (_ \°l

cA I-ZO

CAc 7-| X
VL tZ. N
ISb CA<_-Z,=b

7^4 rAt- z4 \O'M'Q u|^2>|q£>

Prepared By: 

Reviewed By:

Date

Date l( lu (j /

Rev 1 RLM 9/10/97
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Nycomed Amersham pic 
Radiation & Radioactivity 
Calibration Laboratory 
Amersham Laboratories 
White Lion Road ^ 
Amersham. 
Buckinghamshire 
HP7 9LL

' v W': ■ ' :

ISSUED
FOR:

AEA Technology pic 
Isotrak ^
Amersham Laboratories 
White Lion Road ' "
Amersham . ; .:
Buckinghamshire' ’ 
KP79LL

ion Principal radionuclide: Radium-226 Product code: RAY44
Solution number: R4/131/89

• ' ■

ment Reference time: 1200 GMT on 15 December 1999

data Nuclear data quoted on this certificate are taken from the joint European File, Version 2.2. ,

ion of The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k - ZOO, which 
inties for a t-distribution with Veff - oo effective degrees of freedom corresponds to a coverage probability of approximately 
,. i 95%. The uncertainly evaluation has been carried out in accordance with UKAS requirements.

Unless indicated, all other uncertainties are expressed at the confidence level associated with one standard

■ ■ t !
* uncertainty.

. The format used for the uncertainties in the values of radionuclidic purity is illustrated in the following examples;

: : V 6.5(21) ' . 6.5 ± 2.1 . : Y
> 6.54(21) - 6.54 ± 0.21

6.543(21) YWV.V- 6.543 ± 0.021

iyed
:oty

Date of 
issue

If

Nycorhed
Amersham
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(92<?9

Iment Reference time for solution number R4/131/89: 
Radioactive concentration of radium-226: 

which is equivalent to: .

Mass of solution: -■V

1200 GMT on 15 December 1999 

43.75 kilobecquerels per gram of solution

1.183 microcuries per gram of solution

5.0368 grams '

220.4 kilobecquerels

5.956 microcuries

1600 years

Total activity of radium-226: 
which is equivalent to:

Recommended half life: ^........................
Method of measurement:
The activity of the solution was measured using a high pressure re-entrant ionisation chamber calibrated with a large 
number of absolutely standardised solutions.

Calibration date: 15 December 1999 \ .
The calibration date is provided for added information only, and must not be confused with the reference date on 
pages 1 and 2 of the certificate. It is the reference date that must be used in all calculations relating to the values of 
activity. . ■ .

Expanded uncertainty in the radioactive concentration quoted above: ± 2.5 %

Combined Type A uncertainty: ±0.2%
Combined Type B uncertainty: ±1.3%

QUclidic The estimated activities of any radioactive impurities found by high-resolution gamma ray spectrometry, or in any 
"**” i other examination of the solution, are listed below expressed as percentages of the activity of the principal 

radionuclide at the reference time. :

Carrier free in 0.5M HQ.
osition

r
r

This product meets the quality assurance requirements for achieving traceability to NIST as defined in 
ANSI N42.22-1995.

1 year “ 365.25 days ^ ^ ^ ^ ^ ^ ^ ^• • .. ' . • • ' / . . ' ' . ' .... • . ' ' . ■

At the reference date radium-226 was shownto be in radioactive equilibrium with its daughter nuclides down the 
decay chain to polonium-214 and thallium-210, the precursors of lead-210. The ionisation chamber was calibrated 
using a standard supplied by the National Institute of Standards and Technology, Washington DC, USA
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PROTOCOL
DATE
TIME
ID

8 Ra-226 ver 
2005/11/04 
11:47 
P08AS001

Ra226

Wallac 1414 WinSpectral vl.40 S/N 4140127 
Counting mode : CPM
Isotope(s) : Ra226
Ra226 = 400-900,Alpha,1602.12 y
Protocol name : Ra-226 ver
Counting time : 300
Repeats : 1
Cycles : 1
Replicates : 1
2 sigma % : 0.01 ..........
Minimum cpm : 0.00 Checking time: 10
Advanced modes : Half life,PSA,Chemilum
Halflife zerotime : Start of assay
PSA level : low
Output to Display :

POS.DATE.CTIME,RACK,RACKPOS,ETIME,SQPE,CPM1,CPM 
Additions to Display : Spectrum,Header,Listing
Header : Ra226
Spectrum : Rnd.Cos,Alpha
Window 1 : 1-1024/Alpha
Window 2 : 1-1024/Beta
Windows : 1-1024/Beta
Window 4 : 1-1024/Beta
Windows : 1-1024/Beta
Window 6 : 1-1024/Beta
FNCT1 = FNCT1 :
FNCT2 = FNCT2 :
FNCT3 = FNCT3 :
FNCT4 = FNCT4 :

Total count rate:
Ra226 10537.9 CPM

| ii.|4loS

Wallac 1400 DSA, P08AS001.DAT, 11/4/2005, page 1

JkQ
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POSCTME SQPI CPM CPM1

1 300 23.50 1.90

/ Counts 
Chem

/ Counts 
Alpha

2 300 4697.50 2217.70

/ Counts 
Chem

/ Counts 
Alpha

3 300 4542.00 2191.80

032-1'A

/ Counts 
Chem

/ Counts 
Alpha

Wallac 1400 DSA, P08AS001.DAT, 11/4/2005, page 2
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POS CTIME SQPI

4 300

CPM

5 300 19.50

CPM1

4376.00 2174.30

/ Counts 
Chem

/ Counts 
Alpha

0.60

0.8-

0.0 0 20 4t) 60 80 100

6 300 1930.20

/ Counts 
Chem

/ Counts 
Alpha

1340.30

/■' Counts 
Chem

/. Counts 
Alpha

Wallac 1400 DSA, P08AS001.DAT, 11/4/2005, page 3
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POS CTIME SQPI CPM CPM1

7 300 1906.90 1313.20

/ Counts 
Chem

/ Counts 
Alpha

8 300 1835.40 1298.10

/ Counts 
Chem

/ Counts 
Alpha

Wallac 1400 DSA, P08AS001.DAT, 11/4/2005, page 4
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Standard Traceability Log Rad http://prodsvr01a.gel.com:80/lirns/dr_ref_material.rad_second_rpt?refinat_id_v=T55849

J| Standard TraceaUlity Log Rad

A Solution Material Info (

Source Material Info ) Isotope: Radium-226 |

Parent Code: 0299 Prepared By: Angela Albee

Prepared By: Angela Albee Prep Date: 09/15/2000

Carrier Cone: 0.5 M HCL V erification Date: 08/26/2004

Reference Date: 12/15/1999 Expiration Date: 08/26/2005

Ampoule Mass (g): 5.0368 g Primary Code: 0299-A

Uncertainty: +/- 2.5 % Dilution(mL): 100 mL

LogBookNo: RC S 027 128 Mass of Parent(g): 4.6634 g

Density(g/mL): j 1.0012

Calculations Converting parent activity to dpm/mL|dpm/g

(Mass of parent(g)) * (Farm Activity (kBq/g)) * (conversion dpm to kBq) / (Dilution Vol) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Farm Activity (kBq/g)) * (conversion dpm to kBq) / Density (g/mL)/ (Dilution Vol) = Parent Activity (dpm/g) 

(4.6634 g) * (43.75 kBq/g) * (60000 dpm/kBq) / (100 mL) = 122414.2500 dpm/mL 

(4.6634 g) * (43.75 kBq/g) * (60000 dpm/kBq) / (1.0012 g/mL) / (100 mL) = 122273.3377 dpm/g

Secondary Standards

Prep Date Preparer
Mass

Primary
Dilution

(mL)
Code Cone dpm/mL Verification Date

Expiration ) 
Date |

09/26/2000 Angela Albee 2.1096 100 0299-C
2579.62
dpm/mL 10/10/2002 10/10/2003 j

09/15/2000 Angela Albee .2004 100 0299-B 245.05 dpm/mL 09/15/2000 09/15/2001

08/23/2002 Angela Albee 2.0443 100 0299-D
2499.77
dpm/mL

08/23/2002
i

08/23/2003 |

08/26/2003 Angela Albee 1.9909 100 0299-E
2434.34
dpm/mL

11/04/2004 11/04/2005 |

08/26/2003
.................. ....

Angela Albee
l

1.9872 100 0299-F
2429.82
dpm/mL

08/26/2004 08/26/2005 j

04/05/2005 Amanda Fehr 5.0018 250 0299-G
2446.3471 j 
dpm/mL

04/06/2005 04/06/2006 [

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000
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VOLTAGE CURVE DET 10-03

Voltage Curve Ludlum # 3

Volts (K.V.) Counts Date Time Detector
0.20 0 11/14/2005 14:00 3
0.25 0 11/14/2005 14:01 3
0.30 0 11/14/2005 14:02 3
0.35 0 11/14/2005 14:03 3
0.40 0 11/14/2005 14:04 3
0.45 5 11/14/2005 14:05 3
0.50 235 11/14/2005 14:06 3
0.55 329 11/14/2005 14:07 3
0.60 412 11/14/2005 14:08 3
0.65 452 11/14/2005 14:09 3
0.70 463 11/14/2005 14:10 3
0.75 448 11/14/2005 14:11 3
0.80 483 11/14/2005 14:12 3
0.85 511 11/14/2005 14:13 3
0.90 465 11/14/2005 14:14 3
0.95 491 11/14/2005 14:15 3
1.00 495 11/14/2005 14:16 3
1.05 506 11/14/2005 14:17 3
1.10 733 11/14/2005 14:18 3
1.15 1398 11/14/2005 14:19 3
1.20 2869 11/14/2005 14:20 3

uyzslos

Page 1
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General Engineering Laboratories 
Verification Source Preparation Sheet

Applicable SOP Number 

Date Standards Prepared

Standard ID 

Amount Used (g or^mj) 

Standard Activity (DPM/g or</nL) 

Reference Date

Expiration Date 

Residue/Carrier Agent

ev/,-^VD-A-OQ^

s\

oA___________________

s j^olo ^

I ^ V4rCL\

Isotope ^

Cocktail Type Used fvl

Matrix of Vial/Planchett j\J A.

K\^

Type of Scintillation Vial H ^

Pipette ID Used 1 Vi S-9^03 

Balance ID Used ^

Quenching Agent________^

Standard Number Quenching Vol (uL)/ Initial Wt. Final Wt. Net Wt.
Residue Volume(mL) (9) (g) (mg)

1 \
MML-Z. \

3 ^tZ3 \
H \
9 N&CL^ \
O’ \
n \J&L 1 \

\
V
\

[O Kj&fiL 1 o \
u \
IZ' \}exm- \

\
\
\

Je(y o^A^Laii-z-s)

Prepared By: Qx^^J^V Date

Reviewed By: 1, t—- lA—'_y^_________________Date \ A t/\ of

Rev 1 RLM 9/10/97
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General Engineering Laboratories
2040 Savage Road, Charleston, SC 2S414 
(843)556-8171

Lucas Cell Calibration Package

ZyD I '

1) Is all calibration standard information enclosed for:
the primary standard certificate? 
the secondard standard(s) documentation? 
standard preparation information? 
standard < 1 Year old or verified?

2) Is the efficiency calibration report included ?

3) Is the raw count data included for:
Cell constant determination?
Plateau generation?

4) Are the calibration verifications included?

5) Are the instrument settings included:
HVPS settings?

6) Has the CELLEFRxIs file been updated ?

7) Have the calibration dates been updated in ALPHALIMS ?

Prepared By:

Comments

Date:

Reviewed Date:

Effective Date: )7-| °1. j O hT
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Applicable SOP Number 

Date Standards Prepared

Standard ID 

Amount Used (g or(mT) 

Standard Activity (DPM/g or^mt;)

Reference Date

Expiration Date 

Residue/Carrier Agent

giL~R&t>-A-eo*g 

Rulers_________

QA_________________

17^1 H C1

U1410 C(>_______

KM\_______________

Isotope 

Cocktail Type Used

Matrix of Vial/Planchett

Type of Scintillation Vial __

Pipette ID Used ^b>

Balance ID Used '

Quenching Agent

Standard Number Quenching Vol (uL)/
Residue Volume(mL)

Initial Wt.
(g)

Final Wt.
(g)

Net Wt.
(mg)

\ CKz\ V /
'Z- fAuz \ /

cAl-3 \ /
cAzS- \ /

Z'

s \ /
fAu (p \ /

\ ,
/

CJkzQ X
A Ckz ^ / k \
\0 Cki~ | o / \
w c/Vl u / \
\Z- CAu i£_ /

\ s
13 CAu \3 / \
\4 cAliH- / \

/ \

Prepared By: 

Reviewed By:

Date

Date

Rev 1 RLM 9/10/97

0'S

^
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Applicable SOP Number L ^

Date Standards Prepared______O__________________

Standard ID

Amount Used (g or^njl 

Standard Activity (DPM/g or^ri^ 

Reference Date

Expiration Date 

Residue/Carrier Agent

17^11C 1 ^ °1 

l\ \M-1 Q v

Isotope 

Cocktail Type Used

Matrix of Vial/Planchett

"2^- {-p

M A

________
M l\

Type of Scintillation Vial 

Pipette ID Used

Balance ID Used

Quenching Agent

fdA________

\4'3-<^3o^>

|0 Ar

Standard Number Quenching Vol (uL)/
Residue Volume(mL)

Initial Wt.
(g)

Final Wt.
(g)

Net Wt.
(mg)

1 CAu \ {p V /
cA v- W \ s'

1^ \
h cAui°i \
70 CM- \

'x'.M
cAl--zz s' \

2-3 cAi-'i-b s' \
6A<_'Z-4 s' \

\ s' \
\ s' \k

\ V
\
\

s' \ \

Prepared By: 

Reviewed By:

4eLi^tl>-__________________ Date

Date

Rev 1 RLM 9/10/97
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I %~Z-t'Op
. Nycomed Amersham pic 

Amersham Laboratories

Nycomed Amersham pic 
Radiation & Radioactivity 
Calibration Laboratory 
Amersham Laboratories 
■White lion Road 
Amersham . . / 
Buckinghamshire 
HP7 9LL

mtm

nBHUH

n mimim

•• *’.•••• ; '•'O.- .= ; ■ ' -y; ' ■' ■ v
; . • ■ • • - : . ■ ■ ' . • V. 'V'--

v-- .: ; ■■■ c
.... . '•

'' : 5 .. . • . . . ;■ ’ ‘ • • • ... ’ ■ . '• .*. ‘ 1 '
ISSUED AEA Technology pic 
FOR: Isotrak

^ ^ ^ ^ ^ ^ ^ Amersham Laboratories
White Lion Road 
Amersham
Buckinghamshire '

" HP79LL

ion Principal radionuclide: Radium-226 Product code: RAY44
Solution number: R4/131/89

ment Reference time: 1200 GMT on 15 December 1999

data Nuclear data quoted on this certificate are taken from the Joint European File, Version 2.2.
i.-.
ion of The reported expanded uncertainty is based on a standard uncertainty muMpUed by a coverage factor k - 2.00, which 
inties for a t-distribudon with veff - oo effective degrees of freedom corresponds to a coverage probability of approximately 

95%. The uncertainty evaluation has been earned out in accordance 'with UKAS requirements.
•. .... \ . • ' - .• .. .... . ... . ... . _ .

. Unless indicated, all other uncertainties are expressed at the confidence level associated with one standard
} uncertainty. ^ ; •

The format used for the txncertainties in the values of radionuclidic purity is illustrated in the following examples;

6.5(21) - ' 6.5 ± 2.1 . . ■ ’ v. :
6.54(21) - 6.54 ± 0.21 . . ; ' ^ , : : :
6.543(21) ’ ^ V 6.543 ±0.021 ; : \ ;

Date of 
issue

A

Nycomed
Amersham
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(5299

anent Reference time for solution number R4/131/89: 

^ ■ Radioactive concentration of radium-226;

which is equivalent to: 

Mass of solution: - ...

1200 GMT on 15 December 1999

43.75 kilobecquerels per gram of solution

1.183 microcuries per gram of solution

5.0368 grams '■■■-.■ ;

220.4 kilobecquerels

5.956 microcuries
1600 years ■ :

-

1:-

r
icy

m

Total activity of radium-226: 
which is equivalent to:

Recommended half life: ^ ...................
Method of measurement: . '
The activity of the solution was measured using a high pressure re-entrant ionisation chamber calibrated with a large 
number of absolutely standardised solutions.

Calibration date: 15 December 1999
The calibration date is provided for added information only, and must not be confused with the reference date on 
pages 1 and 2 of the certificate. It is the reference date that must be used in all calculations relating to the values of 
activity. _ .

Expanded uncertainty in the radioactive concentration quoted above: ± 2.5 %

Combined Type A uncertainty: ±0.2%
Combined Type B uncertainty: ±1.3 %

m

nuclidic The estimated activities of any radioactive impurities found by high-resolution gamma ray spectrometry, or in any 
other examination of the solution, are listed below expressed as percentages of the activity of the principal 

6*; radionudide at the reference time. :
llilv •' ' ' • • ' • • ' ■ ‘ • ‘!|P: . V ■ . ■ ' : ■ . ' ' • • . • • ■ ' ' . . . . .■ " • '

|cal 
position
Hi: '

Carrier free in 0.5M HCL

■
arks

'

This product meets the quality assurance requirements for achieving traceability to NIST as defined in 
ANSI N42.22-1995.

1 year = 365.25 days

At the reference date radium-226 was shown to be in radioactive equilibrium with its daughter nuclides down the 
decay chain to polonium-214 and thallium-210, the precursors of lead-210. The ionisation chamber was calibrated 
using a standard supplied by the National Institute of Standards and Technology, Washington DC, USA
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PROTOCOL
DATE
TIME
ID

8 Ra-226 ver 
2005/11/04 
11:47 
P08AS001

Ra226 :

Wallac 1414 WinSpectral vl.40 S/N 4140127 j
Counting mode : CPM j
Isotope(s) : Ra226
Ra226 = 400-900,Alpha,1602.12 y
Protocol name : Ra-226 ver ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^
Countingtime : 300
Repeats : 1
Cycles : 1
Replicates : 1
2 sigma % : 0.01...............
Minimum cpm : 0.00 Checking time: 10
Advanced modes : Halflife,PSA,Chemilum
Halflife zerotime : Start of assay
PSA level : low
Output to Display :

POS,DATE,CTIME,RACK,RACKPOS,ETIME,SQPE,CPM1,CPM 
Additions to Display : Spectrum,Header,Listing
Header : Ra226
Spectrum : Rnd.Cos,Alpha
Window 1 : 1-1024/Alpha
Window 2 : 1-1024/Beta
Windows : 1-1024/Beta
Window 4 : 1-1024/Beta
Windows : 1-1024/Beta
Windows : 1-1024/Beta
FNCT1 = FNCT1 :
FNCT2 = FNCT2 :
FNCT3 = FNCT3 :
FNCT4 =: FNCT4 :

Total count rate:
Ra226 10537.9 CPM

p u |i-/(o5

Wallac 1400 DSA, P08AS001.DAT, 11/4/2005, page 1
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s

POS CTIME SQPI CPM CPM1

1 300 23.50 1.90

/ Counts 
Chem

/ Counts 
Alpha

'BltA

2 300 4697.50 2217.70

/ Counts 
Chem

/. Counts 
Alpha

032-1'A

3 300 4542.00 2191.80

/ Counts 
Chem

/ Counts 
Alpha

fU^nluios

'vs*. I-Page 616 of 913



P08AS001.DAT 1

POS CTIME SQPI CPM CPM1

4 300 4376.00 2174.30 f
' ' . '■ ' 1

Counts
Chem

Counts
Alpha

0.32-1-A

5 300 19.50 0.60

/ Counts 
Chem

/ Counts 
Alpha

6 300 1930.20 1340.30

o

Counts
Chem

/ Counts 
Alpha

OiPftrB

Cbontlq-iof,

3>HQ
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POS CTIME SQPI

7 300

10a

CPM CPM1

1906.90 1313.20

1

fA
'0 20 40 60 80 100

8 300 1835.40

/ Counts 
Chem

/ Counts 
Alpha

1298.10

.02°^'£

/ Counts 
Giem

/. Counts 
Alpha

Wallac 1400 DSA, P08AS001.DAT, 11/4/2005, page 4
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Standard Traceability Log Rad http://prodsvr01a.gel.com:80/lirns/dr_ref_material.rad_second_rpt?refmat_id_v=155849

I Standard Traceauility Log Rad

A Solution Material Info

Source Material Info j Isotope: Radium-226

Parent Code: 0299 Prepared By: Angela Albee

Prepared By: Angela Albee Prep Date: 09/15/2000

Carrier Cone: 0.5 M HCL Verification Date: 08/26/2004

Reference Date: 12/15/1999 Expiration Date: 08/26/2005

Ampoule Mass (g): 5.0368 g Primary Code: 0299-A

Uncertainty: +/- 2.5 % Dilution(mL): 100 mL

LogBook No: RC S 027 128 Mass of Parent(g): 4.6634 g

Density(g/mL): 1.0012

Calculations Converting parent activity to dpm/mL|dpm/g

(Mass of parent(g)) * (Parin Activity (kBq/g)) * (conversion dpm to kBq) / (Dilution Vol) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (kBq/g)) * (conversion dpm to kBq) / Density (g/mL)/ (Dilution Vol) = Parent Activity (dpm/g) 

(4.6634 g) * (43.75 kBq/g) * (60000 dpm/kBq) / (100 mL) = 122414.2500 dpm/mL 

(4.6634g) * (43.75 kBq/g) * (60000dpm/kBq)/(1.0012g/mL)/(100mL)^l22273.3377dpm/g

Secondary Standards

Prep Date Preparer
Mass

Primary
Dilution i 

(mL) j
Code Cone dpm/mL Verification Date

Expiration
Date

09/26/2000 Angela Albee 2.1096 ioo !
:
0299-C

2579.62
dpm/mL

10/10/2002 10/10/2003 j
...  _ , __ i

09/15/2000 Angela Albee .2004 100 1_ ... __ .. .—J 0299-B 245.05 dpm/mL 09/15/2000 09/15/2001 I

08/23/2002 Angela Albee 2.0443 100 0299-D
2499.77
dpm/mL

08/23/2002 08/23/2003 |
__ .J

08/26/2003 Angela Albee 1.9909 100 0299-E
2434.34
dpm/mL

11/04/2004 11/04/2005 |

08/26/2003 Angela Albee 1.9872 100 0299-F
2429.82
dpm/mL

08/26/2004 08/26/2005 |

04/05/2005 Amanda Fehr 5.0018

1
250 0299-G

2446.3471
dpm/mL

04/06/2005 04/06/2006 |

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000

^4/0

Page 619 of 913



voltage#5

Voltage Curve Ludlum # 5

Volts (K.V.) Counts Date Time Detector
0.20 0 11/4/2005 10:01 5
0.25 0 11/4/2005 10:02 5
0.30 0 11/4/2005 10:03 5
0.35 0 11/4/2005 10:04 5
0.40 0 11/4/2005 10:05 5
0.45 188 11/4/2005 10:06 5
0.50 2505 11/4/2005 10:07 5
0.55 6400 11/4/2005 10:08 5
0.60 10095 11/4/2005 10:09 5
0.65 11888 11/4/2005 10:10 5
0.70 13799 11/4/2005 10:11 5
0.75 14773 11/4/2005 10:12 5
0.80 15200 11/4/2005 10:13 5
0.85 16084 11/4/2005 10:14 5
0.90 16485 11/4/2005 10:15 5
0.95 16792 11/4/2005 10:16 5
1.00 17342 11/4/2005 10:17 5
1.05 18321 11/4/2005 10:18 5
1.10 24605 11/4/2005 10:19 5
1.15 41208 11/4/2005 10:20 5
1.20 79240 11/4/2005 10:21 5

Page 1
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General Engineering Laboratories 
Verification Source Preparation Sheet

Applicable SOP Number 

Date Standards Prepared

Standard ID 

Amount Used (g or(m^| 

Standard Activity (DPM/g or(jgU^ 

Reference Date

Expiration Date 

Residue/Carrier Agent

L-ic-JVP - OO^

O >\_________________

°v H i

________ s Ylo |o<^>

______________

Isotope 

Cocktail Type Used 

Matrix of Vial/Planchett

NlV

KllV
JOA

Type of Scintillation Vial 

Pipette ID Used

Balance ID Used

Quenching Agent

iJA

Standard Number Quenching Vol (uL)/
Residue Volume(mL)

Initial Wt.

(D)

Final Wt.
(g)

Net Wt.
(mg)

) \l^\ /
z VZPZ- \ /
z \JSjZ3 \ /

\ /
/

c \ /
ViPif \ /

n \w(^n \ , /

% X* \z

/ s \
\o / \
w / \

V4IM2- / \

/ \
/ \

'JU 'X / \

Prepared By: 

Reviewed By: -‘V

Date

Date

Rev I RLM 9/10/97
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General Engineering Laboratories
2040 Savage Road, Charleston, SC 29414 
(843)556-8171

Lucas Cell Calibration Package

(fiOl- (jBtZ-

1) Is all calibration standard information enclosed for:
the primary standard certificate? 
the secondard standard(s) documentation? 
standard preparation information? 
standard < 1 Year old or verified?

2) Is the efficiency calibration report included ?

3) Is the raw count data included for:
Cell constant determination?
Plateau generation?

4) Are the calibration verifications included?

5) Are the instrument settings included:
HVPS settings?

6) Has the CELLEFF.xls file been updated ?

7) Have the calibration dates been updated in ALPHALIMS ?

Comments

Date:Prepared By: ____________

Reviewed By: / Date:

Effective Date:
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General Engineering Laboratories 
Verification Source Preparation Sheet

Applicable SOP Number ( T L A" A ' ^ %' 

Date Standards Prepared

. .. ; ' Isotope

Cocktail Type Used_

fcl-22C.

Standard ID S- Matrix of Vial/Planchett f^lfi

Amount Used (g oi^rgj^ 

Standard Activity (DPM/g or^)

JM1#

'zyiH.yi Type of Scintillation Vial A3 ^ A'

Reference Date j ^/ ^

Expiration Date ^ ^ 1 ^ ^

Residue/Carrier Agent _ 0^!3 rO N c \

Pipette ID Used ) H 3>

Balance ID Used J?4>6 H I ^

Quenching Agent

;v V : Standard Number Quenching Voi (uL)/
Residue Volume(mL)

Initial Wt.
(P)

Final Wt.
(g)

NetWt
(mg)

■' i.' v:-;:: LAi- l ; •'■.■v-- ■■ - • . . v ' X
Z : CA\. Z_

.. ' -. •: . ■ ■■ ' /
S ■ -

4 ^ L. X
3 S' X . ' • .'

L C 4 L C> y '■ . ■ •••.
Ml *? z'

■ £ this • • • ■ :

^ ■ 4 : . • ' ; • ; ; • ; ■' - ■;/ - ,

V o . ^ v£> . V. - . . / 1 • \ • . ■_ - ‘ •

•: \t C/l-L n ■■ . ; .r .

■■■■•■ i2 ^ •:: C/?L 1^ V. / ■ ■ ■ .. ...'v-..

\% . i ' /•. • .

oH C (4- L ' H x ■■■■■- . f - X -

3 i s' X ■ ■■

Prepared By:

Reviewed By: ^ —1

_ Date

Date iZlz\/Q'y

Revl RLM 9/10/97
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General Engineering Laboratories 

Verification Source Preparation Sheet

Applicable SOR Number (s~ L, ~ ^ ~ (A- ~ ^

tl2Lt'>3Date Standards Prepared

Standard ID

v .VAmount Used (g or^ ';

: '':v /; 7H?>H 3>1'/Standard Activity (DPM/g orS^ ''

' Expiration Date H jpC

Residue/Carrier Agent pn V4c l

Isotopeope ^ 22 k , ' ' >:;:

Cocldail Type Used Q

Matrix of Vial/Planchett t>in

ME

, Typeof Scintillation Vial _ rojfi

pipette ID Used ) 4/2<13^3

; Balance ID Used (=>

......................Quenching Agent

Standard Number Quenching Vol (uL)/
Residue Volume(mL)

Initial Wt.
(a)

RnalWt
(a)

NetWt
(mg)

) 6> : ib - ' '■ ' • ’• ... .. ."r;.'

■■ 1^7 ■ C/4 f / >
■ 1^, ^ (AL l*?

LAi ■ ' • ' ... v ■

io ' CAL Zo

: U\l ^ \ : '''

■ ; 2^ CAl z2- ■ ' ■■
v. 2> . - tM ■ ''' ■■■:: ■

2H .. • ;• • - :. ;■ -v ■ r
■. .. ■: iimh*r ■. V* \

I ' ■ ‘ ■. ' ‘ ■' ■
• ■■■• .. ■■■. '.7.;

■v: ■ ■ . ; : ■■ f'.'-’V.lr i '• . •.'
..... . - . . ■ /

■ . ' . '• ••'r-;.

Prepared By:

Reviewed By;r. Date ^

Rev 1 RLM 9/10/97

Page 637 of 913



i %-Zt'0O
. Nycomed Amersham pic 

Amersham Laboratories

5 t* r ■ >1 ! i >i

-r.' ' - 1 .

Nycomed Amersham pic ISSUED AEA Technology pic
Radiation & Radioactivity FOR: IsotraH _ . !
Calibration Laboratory Amersham Uboratones ;
Amersham Laboratories White Lion Road ^ ;
White Lion Road ^ u u-
Amersham ; ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ Buckinghamshire
Buckinghamshire HP79
HP7 9LL ■■■: ■■■'■ v . ■ ■ '• "

ion Principal radionuclide: Radium-226 ; Prpduct code: RAY44
^ Solution number: R4/131/89

ment Reference time: 1200 GMT on 15 December 1999

data Nuclear data quoted on this certificate are taken from the Joint European File, Version 2.2.

ion of The reported expanded uncertainty is based on a standard uncertainly multiplied by a coverage factor k — ZOO, which 
inties for a f-distribution ’with Veff - °o effective degrees of freedom corresponds to a coverage probability of approximate^
„j 95%. The uncertainty evaluation has been carried out in accordance ■with UKAS requirements.

Unless indicated, all other uncertainties are expressed at the confidence level associated with one standard 
A . uncertainty. ■■■.'■ ' \ ; . ■ ' . ' ’ ' ;■ . •

The format used for the uncertainties in the values of radionudidic purity is illustrated in the following examples;

6.5(21)
6.54(21)
6.543(21)

6.5 ± 2.1
6.54 ± 0.21 
6.543 ± 0.021

Date of 
issue 7 Nycomed

Amersham
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<92<?9

UKAS ACCREDITED CALIBRATION LABORATORY No. 0146

fement Reference time for solution number R4/131/89:
k- Radioactive concentration of radium-226: 

which is equivalent to:

Mass of solution: -

1200 GMT on 15 December 1999 
43.75 kilobecquerels per gram of solution 

1.183 microcuries per gram of solution 

5.0368 grams /■

220.4 kilobecquerels 

5.956 

1600

microcunes

Sw
ft

:

I

years

¥
L

Total activity of radium-226: 
which is equivalent to:

Recommended half life:
Method of measurement:
The activity of the solution was measured using a high pressure re-entrant ionisation chamber calibrated with a large 
number of absolutely standardised solutions.

Calibration date: 15 December 1999
The calibration date is provided for added information only, and must not be confused with the reference date on 
pages 1 and 2 of the certificate. It is the reference date that must be used in all calculations relating to the values of 
activity. ''

Expanded uncertainty in the radioactive concentration quoted above: ± 2.5 %

Combined Type A uncertainty: ± 0.2 %
Combined Type B uncertainty: ± 1.3 %

nuclidic The estimated activities of any radioactive impurities found by high-resolution gamma ray spectrometry, or in any 
other examination of the solution, are listed below expressed as percentages of the activity of the principal 

4 radionuclide at the reference time.
It ■ . ' "' ■' ■ . . ' ... , ; .

meal
position

arks

Carrier free in 0.5M HC1.

This product meets the quality assurance requirements for achieving traceability to NIST as defined in 
ANSI N42.22-1995.

1 year = 365.25 days

At the reference date radium-226 was shown to be in radioactive equilibrium with its daughter nuclides down the 
decay chain to polonium-214 and thallium-210, the precursors of lead-210. The ionisation chamber was calibrated
using a standard supplied by the National Institute of Standards and Technology, ^^ashington DC, USA

&
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Standard Traceability Log Rad http://alphalims02.gel.com:80/lims/dr_ret_matenal.rad_secona_iprrrermai_ia_v=/jij‘i

Standard Traceaoility Log Rad ....

A Solution Material Info

| Source Material Info j Isotope: Radium-226

| Parent Code: 0299 Prepared By: Angela Albeej

| Prepared By: Angela Albeej Prep Date: 09/15/2000 j

| Carrier Cone: 0.5MHCL | Verification Date: 08/26/2004 j

| Reference Date: 12/15/1999 | Expiration Date: 08/26/2005 j

(Ampoule Mass (g): 5.0368 g Primary Code: 0299-A j

| Uncertainty: +/- 2.5 % | Dilution(mL): 100 mL j

| LogBookNo: RC S 027 1281 Mass of Parent(g):

Density(g/mL): 1.0012 |

Calculations Converting parent activity to dpm/mL|dpm/g

(Mass of parent(g)) * (Farm Activity (kBq/g)) * (conversion dpm to kBq) / (Dilution Vol) = Parent Activity (dpm/mL)

(M888 °f parent(g)) * (Farm Activity (kBq/g)) * (conversion dpm. to kBq) / Density (g/mL)/ (Dilution Vol) - Parent Activity (dpm/g)

" ~ (4^6634 g) * (43.75 kBq/g) * (60000 dpm^Bq) / (100 mL) = 122414.2500 dpm/mL

(4,6634g) * (43 75kBq/g) * (60000 dpm/kBq)/(1.0012g/mL)/(100mL) = 122273,3377dpm/g .............

Secondary Standards

Prep Date Preparer
Mass

Primary
Dilution

(mL)
Code Cone dpm/mL Verification DatejjExpiration Dat<

09/26/2000 Angela Albee 2.1096 100 0299-cj
2579.62
dpm/mL

10/10/2002 J 10/10/2003 ;

09/15/2000 Angela Albee .2004 100 0299-B
245.05

dpm/mL
09/15/2000 j 09/15/2001

08/23/2002 Angela Albee 2.0443 100 0299-D!
2499.77
dpm/mL

08/23/2002 J 08/23/2003

08/26/2003 Angela Albee 1.9909 100 0299-E
2434.34
dpm/mL 08/26/2004 | 08/26/2005

08/26/2003 Angela Albee 1.9872 100 0299-F j
2429.82
dpm/mL

08/26/2004 | 08/26/2005

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000

lofl 9/22/2004 9:35 v
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V0LTAGE.DET6

Voltage Curve Ludlum # 6

Volts (K.V.) Counts Date Time Detector
0.20 0 8/22/2005 9:15 6
0.25 0 8/22/2005 9:16 6
0.30 0 8/22/2005 9:17 6
0.35 0 8/22/2005 9:18 6
0.40 0 8/22/2005 9:19 6
0.45 0 8/22/2005 9:20 6
0.50 0 8/22/2005 9:21 6
0.55 76 8/22/2005 9:22 6
0.60 1407 8/22/2005 9:23 6
0.65 5153 8/22/2005 9:24 6
0.70 8502 8/22/2005 9:25 6
0.75 11150 8/22/2005 9:26 6
0.80 12291 8/22/2005 9:27 6
0.85 13641 8/22/2005 9:28 6
0.90 14585 8/22/2005 9:29 6
0.95 15162 8/22/2005 9:30 6
1.00 15489 8/22/2005 9:31 6
1.05 16151 8/22/2005 9:32 6
1.10 16340 8/22/2005 9:33 6
1.15 16607 8/22/2005 9:34 6
1.20 16845 8/22/2005 9:35 6
1.25 18048 8/22/2005 9:36 6
1.30 21465 8/22/2005 9:37 6
1.35 31258 8/22/2005 9:38 6

Page 1
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J| Gas Flow Proportional Counter Checks for 20-APR-2006

Short Name Parmname Run Time Count
Time Counts CPM Stdev Status

LB4100A1 ALPHA BKG 09:39 60 1.00 0.02 -1.2 GOOD
BETA BKG 09:39 60 62.0 1.03 0.7 GOOD
ALPHA EEF 10:13 30 22766 759 -1.1 GOOD
BETAEFF 10:13 30 1.80E+05 5980 1.04 GOOD

LB4100A2 ALPHA BKG 09:39 60 2.00 0.03 -0.95 GOOD
BETA BKG 09:39 60 47.0 0.78 -0.47 GOOD
ALPHA EFF 10:13 30 15698 523 -0.72 GOOD
BETAEFF 10:13 30 1.31E+05 4370 0.96 GOOD

LB4100A3 ALPHA BKG 09:39 60 4.00 0.07 -0.27 GOOD
BETA BKG 09:39 60 61.0 1.02 0.34 GOOD
ALPHA EFF 10:13 30 21452 715 -1.1 GOOD
BETAEFF 10:13 30 1.57E+05 5250 0.29 GOOD

ijuinnAA ALPHA BKG 09:39 60 5.00 0.08 0.58 GOOD
BETA BKG 09:39 60 246 4.1 DETL
ALPHA EFF 10:13 30 18563 619 DETL
BETAEFF 10:13 30 1.71E+05 5700 1.12 GOOD

LB4100B1 ALPHA BKG 09:40 60 3.00 0.05 0.38 GOOD
BETA BKG 09:40 60 41.0 0.68 -1.3 GOOD
ALPHA EEF 10:13 30 20904 697 -0.81 GOOD
BETAEFF 10:13 30 1.88E+05 6260 0.31 GOOD

LB4100B2 ALPHA BKG 09:40 60 2.00 0.03 -0.25 GOOD
BETA BKG 09:40 60 42.0 0.7 -0.38 GOOD
ALPHA EFF 10:13 30 20383 679 -0.9 GOOD
BETAEFF 10:13 30 1.65E+05 5500 0.3 GOOD

LB4100B3 ALPHA BKG 09:40 60 4.00 0.07 0.46 GOOD
BETA BKG 09:40 60 84.0 1.4 1.36 GOOD
ALPHA EFF 10:13 30 15711 524 -0.3 GOOD
BETAEFF 10:13 30 1.24E+05 4120 1.07 GOOD

LB4100B4 ALPHA BKG 09:40 60 0 0 -1.3 GOOD
BETA BKG 09:40 60 236 3.93 DETL
ALPHA EFF 10:13 30 18516 617 -0.53 GOOD
BETAEFF 10:13 30 1.58E405 5250 1.63 GOOD

LB4100C1 ALPHA BKG 09:40 60 14.0 0.23 -0.15 GOOD
BETA BKG 09:40 60 67.0 1.12 -0.56 GOOD
ALPHA EFF 10:13 30 20871 696 -0.2 GOOD
BETAEFF 10:13 30 1.36E+05 4550 0.74 GOOD

LB4100C2 ALPHA BKG 09:40 60 5.00 0.08 0.21 GOOD
BETA BKG 09:40 60 50.0 0.83 -0.54 GOOD
ALPHA EFF 10:13 30 21538 718 0.29 GOOD
BETAEFF 10:13 30 1.94E405 6470 0.98 GOOD

LB4100C3 ALPHA BKG 09:40 60 1.00 0.02 -1.1 GOOD
BETA BKG 09:40 60 50.0 0.83 -0.38 GOOD

Comments

Outside 2 sigma for >= 2 days 
Outside 2 sigma for >= 2 days

Outside 2 sigma for >= 2 days
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* ALPHA EFF 10:13 30 16509 550 -0.07 GOOD
BETAEFF 10:13 30 1.37E+05 4570 1.01 GOOD

LB4100C4 ALPHA BKG 09:40 60 6.00 0.1 1.53 GOOD
BETA BKG 09:40 60 59.0 0.98 0.93 GOOD
ALPHA EFF 10:13 30 24178 806 0.52 GOOD
BETAEFF 10:13 30 2.22E405 7410 0.99 GOOD

LB4100D1 ALPHA BKG 09:40 60 18.0 0.3 DETL
BETA BKG 09:40 60 64.0 1.07 1.66 GOOD
ALPHA EFF 10:13 30 25768 859 -1.3 GOOD
BETA EFF 10:13 30 2.40E+05 8000 0.47 GOOD

LB4100D2 ALPHA BKG 09:40 60 8.00 0.13 -0.23 GOOD
BETA BKG 09:40 60 49.0 0.82 -1.2 GOOD
ALPHA EFF 10:13 30 19178 639 -0.5 GOOD
BETAEFF 10:13 30 1.50E+05 5010 0.28 GOOD

LB4100D3 ALPHA BKG 09:40 60 1.00 0.02 -0.76 GOOD
BETA BKG 09:40 60 54.0 0.9 1.07 GOOD
ALPHA EFF 10:13 30 17908 597 -1.4 GOOD
BETAEFF 10:13 30 1.51E-+05 5040 1.57 GOOD

LB4100D4 ALPHA BKG 09:40 60 3.00 0.05 -0.57 GOOD
BETA BKG 09:40 60 47.0 0.78 -0.73 GOOD
ALPHA EFF 10:13 30 20641 688 -1.1 DETL
BETAEFF 10:13 30 1.84E+05 6130 1.09 GOOD

LB4100E1 ALPHA BKG 09:44 60 14.0 0.23 0.89 GOOD
BETA BKG 09:44 60 77.0 1.28 -0.02 GOOD
ALPHA EFF 10:18 30 32139 1070 -1.8 GOOD
BETAEFF 10:18 30 2.15E+05 7170 1.07 GOOD

LB4100E2 ALPHA BKG 09:44 60 8.00 0.13 0.13 GOOD
BETA BKG 09:44 60 86.0 1.43 -0.65 GOOD
ALPHA EFF 10:18 30 33843 1130 -1.2 GOOD
BETAEFF 10:18 30 2.94E405 9800 1.21 GOOD

LB4100E3 ALPHA BKG 09:44 60 2.00 0.03 -1.1 GOOD
BETA BKG 09:44 60 80.0 1.33 2.01 GOOD
ALPHA EFF 10:18 30 34496 1150 -1.2 GOOD
BETAEFF 10:18 30 2.30E+05 7680 -0.29 GOOD

LB4100E4 ALPHA BKG 09:44 60 5.00 0.08 -0.83 GOOD
BETA BKG 09:44 60 115 1.92 0.26 GOOD
ALPHA EFF 10:18 30 29738 991 -0.98 GOOD
BETAEFF 10:18 30 2.29E+05 7620 0.82 GOOD

LB4100F1 ALPHA BKG 09:44 60 7.00 0.12 1.09 GOOD
BETA BKG 09:44 60 64.0 1.07 0.99 DETL
ALPHA EFF 10:18 30 28559 952 0 GOOD
BETAEFF 10:18 30 2.08E405 6920 1.16 GOOD

LB4100F2 ALPHA BKG 09:44 60 7.00 0.12 0 GOOD
BETA BKG 09:44 60 70.0 1.17 0.54 DETL
ALPHA EFF 10:18 30 27755 925 <23£> DETL
BETAEFF 10:18 30 2.20E+05 7325 -0.17 GOOD

LB4100F3 ALPHA BKG 09:44 60 6.00 0.1 -1.1 GOOD

Outside 2 sigma for >= 2 days

Outside^sjgCm for > 2 days
/~J ilzof0

Outside 2 sigma^= 2 days lAj^l « (ccL* (

Outsiderd^si^mfor >= 2days {> ICC/iSz*/"£
C? *» *1Outside 2 sigma for >= 2 days

/W
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BETA BKG 09:44 60 83.0 1.38 0.1 GOOD
ALPHA EFF 10:18 30 27842 928 0.78 GOOD
BETAEFF 10:18 30 2.60E+05 8680 1.18 GOOD

LB4100F4 ALPHA BKG 09:44 60 1.00 0.02 -0.69 GOOD
BETA BKG 09:44 60 49.0 0.82 -0.26 GOOD
ALPHA EFF 10:18 30 24795 827 -1.7 GOOD
BETAEFF 10:18 30 2.02E4O5 6740 1.38 GOOD

LB4100G1 ALPHA BKG 09:44 60 3.00 0.05 -2 GOOD
BETA BKG 09:44 60 112 1.87 DETL Outside 2 sigma for >= 2 days
ALPHA EFF 10:18 30 32748 1090 1.76 GOOD
BETAEFF 10:18 30 2.27E+05 7570 1.86 GOOD

LB4100G2 ALPHA BKG 09:44 60 2.00 0.03 -0.79 GOOD /
BETA BKG 09:44 60 55.0 0.92 1.21 DETL Outside 2 sigma for >= 2 days
ALPHA EFF 10:18 30 30657 1020 -1.3 GOOD /
BETAEFF 10:18 30 2.84E+05 9470 -0.03 GOOD

LB4100G3 ALPHA BKG 09:44 60 6.00 0.1 -1.6 GOOD
BETA BKG 09:44 60 56.0 0.93 -0.48 GOOD
ALPHA EFF 10:18 30 22312 744 -0.55 GOOD
BETAEFF 10:18 30 2.44E+05 8140 -1.1 GOOD

LB4100G4 ALPHA BKG 09:44 60 1.00 0.02 -0.85 GOOD
BETA BKG 09:44 60 43.0 0.72 -1.4 GOOD
ALPHA EFF 10:18 30 15225 508 0.18 GOOD
BETA EFF 10:18 30 1.53E+05 5080 1.35 GOOD

LB4100H1 ALPHA BKG 09:44 60 9.00 0.15 1.42 GOOD
BETA BKG 09:44 60 53.0 0.88 1.77 GOOD
ALPHA EFF 10:18 30 28584 953 -1.3 GOOD
BETAEFF 10:18 30 1.45E+05 4840 0.51 GOOD

LB4100H2 ALPHA BKG 09:44 60 2.00 0.03 -0.77 GOOD
BETA BKG 09:44 60 48.0 0.8 -0.72 GOOD
ALPHA EFF 10:18 30 17545 585 -1.1 GOOD
BETAEFF 10:18 30 1.51E+05 5020 0.94 GOOD

LB4100H3 ALPHA BKG 09:44 60 6.00 0.1 -0.34 GOOD
BETA BKG 09:44 60 58.0 0.97 1.21 GOOD
ALPHA EFF 10:18 30 17996 600 -1.4 GOOD
BETA EFF 10:18 30 1.54E+05 5150 0.55 GOOD

LB4100H4 ALPHA BKG 09:44 60 4.00 0.07 -0.2 GOOD
BETA BKG 09:44 60 24.0 0.4 RERUN
ALPHA EFF 10:18 30 17112 570 -1.7 GOOD
BETAEFF 10:18 30 1.26E+05 4190 0.95 GOOD

PIC1A ALPHA BKG 09:34 60 6.00 0.1 -0.77 GOOD
BETA BKG 09:34 60 25.0 0.42 -0.73 GOOD
ALPHA EFF 10:09 30 9218 307 -2.7 GOOD
BETAEFF 10:09 30 1.96E+05 6530 -0.22 GOOD

PIC1B ALPHA BKG 09:35 60 6.00 0.1 -00 GOOD
BETA BKG 09:35 60 19.0 0.32 -0.5 GOOD
ALPHA EFF 10:09 30 10729 358 -2.4 GOOD
BETAEFF 10:09 30 2.13E+05 7100 -1.3 GOOD

Kt j- ci LcLcv\-» v I * r
>
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PIC1C ALPHA BKG 09:35 60 6.00 0.1
BETA BKG 09:35 60 12.0 0.2
ALPHA EFF 10:10 30 15451 515
BETAEFF 10:10 30 2.45E+05 8170

PIC1D ALPHA BKG 09:35 60 7.00 0.12
BETA BKG 09:35 60 23.0 0.38
ALPHA EFF 10:10 30 15495 517
BETAEFF 10:10 30 1.89E+05 6310

PIC2A ALPHA BKG 09:35 60 1.00 0.02
BETA BKG 09:35 60 21.0 0.35
ALPHA EFF 10:10 30 14996 500
BETAEFF 10:10 30 2.32E+05 7720

PIC2B ALPHA BKG 09:35 60 2.00 0.03
v' BETA BKG 09:35 60 18.0 0.3

ALPHA EFF 10:10 30 13427 448
BETAEFF 10:10 30 2.30E+05 7650

PIC2C ALPHA BKG 09:35 60 10.0 0.17
BETA BKG 09:35 60 20.0 0.33
ALPHA EFF 10:10 30 18520 617
BETAEFF 10:10 30 1.94E+05 6470

PIC2D ALPHA BKG 09:35 60 5.00 0.08
BETA BKG 09:35 60 33.0 0.55
ALPHA EFF 10:10 30 16385 546
BETAEFF 10:10 30 2.25E+05 7500

P1C3A ALPHA BKG 09:35 60 5.00 0.08
BETA BKG 09:35 60 33.0 0.55
ALPHA EFF 10:10 30 20593 686
BETAEFF 10:10 30 1.79E405 5960

PIC3B ALPHA BKG 09:35 60 4.00 0.07
BETA BKG 09:35 60 21.0 0.35
ALPHA EFF 10:11 30 19841 661
BETAEFF 10:11 30 1.97E+05 6560

PIC3C ALPHA BKG 09:35 60 3.00 0.05
BETA BKG 09:35 60 21.0 0.35
ALPHA EFF 10:11 30 16661 555
BETAEFF 10:11 30 2.12E+05 7070

PIC3D ALPHA BKG 09:36 60 8.00 0.13
BETA BKG 09:36 60 26.0 0.43
ALPHA EFF 10:11 30 24320 811
BETAEFF 10:11 30 2.14E+05 7130

PIC4A ALPHA BKG 09:36 60 0 0
BETA BKG 09:36 60 11.0 0.18
ALPHA EFF 10:11 30 12555 419
BETAEFF 10:11 30 1.75E+05 5830

PIC4B ALPHA BKG 09:36 60 6.00 0.1
BETA BKG 09:36 60 28.0 0.47
ALPHA EFF 10:11 30 17795 593

-0.01 GOOD 
-U GOOD 
-0.99 GOOD 
-0.05 GOOD 
-0.53 GOOD 
-0.44 GOOD 
-1.8 GOOD 
0.55 GOOD 
-1.5 GOOD 
-0.55 GOOD 
-2.1 GOOD 

-0.01 GOOD 
-1.1 GOOD 

-0.43 GOOD
(24^5 DETL Outside 2 sigma for >= 2 days 
0.67 GOOD 
0.79 GOOD 
-0.28 GOOD 
-1.3 GOOD 
1.11 GOOD 

-0.57 GOOD 
0.95 GOOD 
-2 GOOD 

1.66 GOOD 
-0.87 GOOD 
0.54 GOOD 
-2.6 GOOD 
1.47 GOOD 
-1.2 GOOD 
-0.62 GOOD 
-1.7 GOOD 
0.95 GOOD 
-1.2 GOOD 
-0.47 GOOD 

-2 GOOD 
0.47 GOOD 
0.5 GOOD 
-00 GOOD 
-2 GOOD 

-0.45 GOOD 
-2 GOOD 

-1.8 GOOD 
-1.6 GOOD 
-0.08 GOOD 
0.18 GOOD 
0.09 GOOD 
-1.8 GOOD
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BETAEFF 10:11 30 2.23E+05 7430 -0.51 GOOD
PIC4C ALPHA BKG 09:36 60 1.00 0.02 -2 GOOD

BETA BKG 09:36 60 23.0 0.38 -0.38 GOOD
ALPHA EFF 10:11 30 19704 657 -2.2 GOOD
BETAEFF 10:11 30 2.03E+05 6770 1.8 GOOD

PIC4D ALPHA BKG 09:36 60 13.0 0.22 1.16 GOOD
BETA BKG 09:36 60 31.0 0.52 0.48 GOOD
ALPHA EFF 10:11 30 19424 647 -2.2 GOOD
BETAEFF 10:11 30 2.12E+05 7070 1.18 GOOD

PIC5A ALPHA BKG 09:36 60 4.00 0.07 -0.25 GOOD
BETA BKG 09:36 60 26.0 0.43 0 GOOD
ALPHA EEF 10:12 30 10748 358 -1.6 GOOD
BETAEFF 10:12 30 3.98E+05 13300 -1.7 DETL

PIC5B ALPHA BKG 09:36 60 2.00 0.03 -0.99 GOOD
* 1 BETA BKG 09:36 60 131 0.59 RERUN

ALPHA EFF 10:12 30 9851 328 -0.39 GOOD
BETAEFF 10:12 30 3.50E+05 11700 0.1 GOOD

PIC5C ALPHA BKG 09:37 60 0 0 -1.4 GOOD
BETA BKG 09:37 60 13.0 0.22 -1.7 GOOD
ALPHA EFF 10:12 30 9803 327 -1.4 GOOD
BETAEFF 10:12 30 3.86E+05 12900 -2.6 DETL

PIC5D ALPHA BKG 09:37 60 2.00 0.03 -0.36 GOOD

-------- - BETA BKG 09:37 60 35.0 0.58 CIsoT^detl
ALPHA EFF 10:12 30 8615 287 -1.2 GOOD
BETAEFF 10:12 30 3.09E+05 10300 -1.7 DETL

PIC6A ALPHA BKG 09:37 60 6.00 0.1 0.67 GOOD
BETA BKG 09:37 60 18.0 0.3 -0.6 GOOD
ALPHA EFF 10:12 30 7771 259 -0.97 GOOD
BETAEFF 10:12 30 2.80E+05 9330 -1.8 GOOD

PIC6B ALPHA BKG 09:37 60 5.00 0.08 1.44 GOOD
BETA BKG 09:37 60 15.0 0.25 -0.31 GOOD
ALPHA EFF 10:12 30 9813 327 -1.3 GOOD
BETAEFF 10:12 30 2.88E405 9580 & DETL

PIC6C ALPHA BKG 09:37 60 3.00 0.05 0.08 GOOD
BETA BKG 09:37 60 16.0 0.27 -0.25 GOOD
ALPHA EFF 10:13 30 13857 462 -1.2 GOOD
BETAEFF 10:13 30 3.51E+05 11700 -0.87 DETL

PIC6D ALPHA BKG 09:37 60 11.0 0.18 2.83 GOOD
BETA BKG 09:37 60 29.0 0.48 0.85 GOOD
ALPHA EFF 10:13 30 10673 356 -1.4 GOOD
BETAEFF 10:13 30 3.59E+05 12000 -1.5 GOOD

PIC7A ALPHA BKG 09:37 60 1.00 0.02 -1.1 GOOD
BETA BKG 09:37 60 31.0 0.52 -0.42 GOOD
ALPHA EFF 10:13 30 9430 314 -0.92 GOOD
BETA EFF 10:13 30 3.77E+05 12600 -1.4 DETL

PIC7B ALPHA BKG 09:38 60 19.0 -0.27 RERUN
BETA BKG 09:38 60 30.0 0.5 -0.53 GOOD

Outside^j^ma for >= 2 days sAjd C{ /caO L.<Sxsl~ Cxv-^Jt L'c

Outside 2«^igma ftw >= 2 days /© ^lavJl~Coi- ah h c^—i
/ A'' 'HZo[o{a

Outside 2 sigma for >= 2 days

Outside^igma for >= 2 days

Outside 2 sigma for >= 2 days

Outsider! sigma for >= 2 days lot UJ- Cov

/W ^2-0^4
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, m ALPHA EFF 10:13 30 9584 319 -1.4 GOOD
BETAEFF 10:13 30 3.18E+05 10600 -0.57 GOOD

PIC7C ALPHA BKG 09:38 60 5.00 0.08 -0.7 GOOD
BETA BKG 09:38 60 18.0 0.3 -0.94 GOOD
ALPHA EFF 10:13 30 10776 359 -1.2 GOOD
BETAEFF 10:13 30 3.82E+05 12700 -0.45 GOOD

PIC7D ALPHA BKG 09:38 60 7.00 0.12 -0.68 GOOD
BETA BKG 09:38 60 23.0 0.38 -0.57 GOOD
ALPHA EFF 10:13 30 7780 259 -1.3 GOOD
BETAEFF 10:13 30 2.82E+05 9390 -0.38 GOOD

PIC8A ALPHA BKG 09:38 60 6.00 0.1 -0.52 GOOD
BETA BKG 09:38 60 34.0 0.57 -0.7 GOOD
ALPHA EFF 10:13 30 12620 421 -0.48 GOOD
BETAEFF 10:13 30 3.73E+05 12400 -0.9 GOOD

PIC8B ALPHA BKG 09:38 60 3.00 0.05 -0.54 GOOD
BETA BKG 09:38 60 62.0 1.03 -0.22 GOOD
ALPHA EFF 10:13 30 9260 309 -1.2 GOOD
BETAEFF 10:13 30 3.70E+05 12300 -0.49 GOOD

PIC8C ALPHA BKG 09:38 60 12.0 0.2 -0.74 GOOD
BETA BKG 09:38 60 13.0 0.22 -0.96 GOOD
ALPHA EFF 10:14 30 13962 465 -1 GOOD
BETAEFF 10:14 30 4.27E+05 14200 -0.54 GOOD

PIC8D ALPHA BKG 09:38 60 16.0 0.27 -0.11 GOOD
BETA BKG 09:38 60 75.0 1.25 -0.38 GOOD
ALPHA EFF 10:14 30 10607 354 0.89 DETL
BETAEFF ^7H):W / 30 3.72E+05 12400 0.15 GOOD

Reviewed by,

Date

General Engineering Laboratories, LLC

m /■ cs, Codlfi i

A/xJ^jiofoc
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H Gas Flow Proportional Counter Checks for 21-APR-2006

Short Name Parmname Run Time Count
Time Counts CPM Stdev Status

LB4100A1 ALPHA BKG 08:25 60 3.00 0.05 -0.22 GOOD
BETA BKG 08:25 60 56.0 0.93 -0.04 GOOD
ALPHA EFF 09:10 30 22701 757 -1.1 GOOD
BETA EFF 09:10 30 1.80E+05 5990 1.08 GOOD

LB4100A2 ALPHA BKG 08:25 60 10.0 0.17 2.57 GOOD

BETA BKG 08:25 60 49.0 0.82 -0.25 GOOD
ALPHA EFF 09:10 30 15482 516 -1 GOOD
BETAEFF 09:10 30 1.32E+05 4420 1.46 GOOD

LB4100A3 ALPHA BKG 08:25 60 4.00 0.07 -0.27 GOOD
BETA BKG 08:25 60 51.0 0.85 -0.51 GOOD
ALPHA EFF 09:10 30 21690 723 -0.84 GOOD

BETA EFF 09:10 30 1.58E+05 5280 0.52 GOOD

LB4100A4 ALPHA BKG 08:25 60 3.00 0.05 -0.08 GOOD

BETA BKG 08:25 60 68.0 1.13 0.56 DETL
ALPHA EFF 09:10 30 18161 605 c^rr^pETL

BETA EFF 09:10 30 1.72E+05 5740 1.63 GOOD
LB4100B1 ALPHA BKG 08:25 60 3.00 0.05 0.38 GOOD

BETA BKG 08:25 60 59.0 0.98 0.55 GOOD
ALPHA EFF 09:10 30 21045 702 -0.47 GOOD

BETA EFF 09:10 30 1.89E+05 6310 0.68 GOOD

LB4100B2 ALPHA BKG 08:25 60 2.00 0.03 -0.25 GOOD
BETA BKG 08:25 60 41.0 0.68 -0.4 GOOD
ALPHA EFF 09:10 30 20398 680 -0.88 GOOD
BETAEFF 09:10 30 1.66E+05 5540 0.42 GOOD

LB4100B3 ALPHA BKG 08:25 60 2.00 0.03 -0.42 GOOD

BETA BKG 08:25 60 68.0 1.13 -0.52 GOOD

ALPHA EFF 09:10 30 15798 527 -0.11 GOOD
BETAEFF 09:10 30 1.25E+05 4160 1.58 GOOD

LB4100B4 ALPHA BKG 08:25 60 4.00 0.07 0.86

CEa>

GOOD

“ BETA BKG 08:25 60 318 5.3 DETL
ALPHA EFF 09:10 30 18117 604 -1.3 GOOD
BETA EFF 09:10 30 1.58E+05 5260 1.71 GOOD

LB4100C1 ALPHA BKG 08:25 60 15.0 0.25 0.12 GOOD

BETA BKG 08:25 60 68.0 1.13 -0.5 GOOD
ALPHA EFF 09:10 30 20740 691 -0.33 GOOD
BETAEFF 09:10 30 1.38E+05 4590 1.14 GOOD

LB4100C2 ALPHA BKG 08:25 60 1.00 0.02 -1.2 GOOD
BETA BKG 08:25 60 60.0 1 0.7 GOOD
ALPHA EFF 09:10 30 21531 718 0.28 GOOD
BETAEFF 09:10 30 1.95E+05 6480 1.13 GOOD

Comments

Outside 2^igma for >= 2 days 
Outside 2 sigma for >= 2 days CjOn&too* 

AsS V/z-f/oC.

Outside 2 sigma for >= 2 days
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LB4100C3 ALPHA BKG 08:25 60 5.00 0.08 0.64 GOOD
BETA BKG 08:25 60 49.0 0.82 -0.52 GOOD
ALPHA EFF 09:10 30 16464 549 -0.13 GOOD
BETA EFF 09:10 30 1.37E+05 4570 1.12 GOOD

LB4100C4 ALPHA BKG 08:25 60 0 0 -1.8 GOOD
BETA BKG 08:25 60 59.0 0.98 0.93 GOOD
ALPHA EFF 09:10 30 24967 832 0.86 GOOD
BETA EFF 09:10 30 2.21E+05 7370 0.88 GOOD

LB4100D1 ALPHA BKG 08:25 60 20.0 0.33 (fuJjlETL
BETA BKG 08:25 60 63.0 1.05 1.55 GOOD
ALPHA EFF 09:10 30 26443 881 -0.53 GOOD
BETAEFF 09:10 30 2.40E+05 8010 0.51 GOOD

LB4100D2 ALPHA BKG 08:25 60 13.0 0.22 1.01 GOOD
BETA BKG 08:25 60 57.0 0.95 -0.31 GOOD
ALPHA EFF 09:10 30 18683 623 -1.5 GOOD
BETA EFF 09:10 30 1.50E+05 5000 0.19 GOOD

LB4100D3 ALPHA BKG 08:25 60 3.00 0.05 -0.05 GOOD
BETA BKG 08:25 60 51.0 0.85 0.66 GOOD

ALPHA EFF 09:10 30 17841 595 -1.5 GOOD

BETA EFF 09:10 30 1.51E+05 5020 1.35 GOOD

LB4100D4 ALPHA BKG 08:25 60 2.00 0.03 -0.94 GOOD
BETA BKG 08:25 60 42.0 0.7 -1.2 GOOD
ALPHA EFF 09:10 30 20730 691 -1 DETL

BETA EFF 09:10 30 1.85E+05 6160 1.31 GOOD

LB4100E1 ALPHA BKG 08:29 60 16.0 0.27 1.48 GOOD

BETA BKG 08:29 60 58.0 0.97 -2.4 GOOD

ALPHA EFF 09:15 30 32231 1070 -1.7 GOOD

BETAEFF 09:15 30 2.15E+05 7180 1.16 GOOD

LB4100E2 ALPHA BKG 08:29 60 4.00 0.07 -1.2 GOOD

BETA BKG 08:29 60 106 1.77 0.37 GOOD

ALPHA EFF 09:15 30 33579 1120 -1.4 GOOD

BETA EFF 09:15 30 2.94E+05 9800 1.23 GOOD

LB4100E3 ALPHA BKG 08:29 60 1.00 0.02 -1.5 GOOD

BETA BKG 08:29 60 52.0 0.87 -1.5 GOOD

ALPHA EFF 09:15 30 34405 1150 -1.3 GOOD
BETA EFF 09:15 30 2.30E+05 7670 -0.35 GOOD

LB4100E4 ALPHA BKG 08:29 60 3.00 0.05 -1.5 GOOD
BETA BKG 08:29 60 95.0 1.58 -1.3 GOOD
ALPHA EFF 09:15 30 29583 986 -1.2 GOOD
BETAEFF 09:15 30 2.28E+05 7590 0.53 GOOD

LB4100F1 ALPHA BKG 08:29 60 4.00 0.07 -0.23 GOOD
BETA BKG 08:29 60 67.0 1.12 1.44 DETL
ALPHA EFF 09:15 30 28890 963 0.44 GOOD

BETA EFF 09:15 30 2.07E+05 6900 1.06 GOOD

Outside 2 sigma for >= 2 days

Outside 3 for > 2 days
/ocU^f-

(jO * » t) t fl'o *5

2 sigma for >= 2 days CLo e»l * /"✓ o *i

/UjLlM//oc
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LB4100F2 ALPHA BKG 08:29 60 2.00 0.03 -1.6 GOOD
BETA BKG 08:29 60 72.0 1.2 0.8 DETL Outside 2 sigmanor >= 2 days Cj£> •t i~7 Q
ALPHA EFF 09:15 30 27630 921 (2X)l_^bETL SOutside 2 sigma for >= 2 days y/isfa c
BETA EFF 09:15 30 2.19E+05 7300 -0.27 GOOD

LB4100F3 ALPHA BKG 08:29 60 6.00 0.1 -1.1 GOOD
BETA BKG 08:29 60 90.0 1.5 0.8 GOOD
ALPHA EFF 09:15 30 27659 922 0.52 GOOD
BETAEFF 09:15 30 2.60E+05 8670 1.13 GOOD

LB4100F4 ALPHA BKG 08:29 60 1.00 0.02 -0.69 GOOD
BETA BKG 08:29 60 42.0 0.7 -0.62 GOOD
ALPHA EFF 09:15 30 24570 819 -1.9 GOOD
BETAEFF 09:15 30 2.02E+05 6730 1.32 GOOD

LB4100G1 ALPHA BKG 08:29 60 2.00 0.03 -2.3 GOOD
BETA BKG 08:29 60 115 1.92 (TTS^DETL Outside 2 sigma for >= 2 days
ALPHA EFF 09:15 30 31000 1030 -0.62 GOOD
BETAEFF 09:15 30 2.24E+05 7470 0.79 GOOD

LB4100G2 ALPHA BKG 08:29 60 2.00 0.03 -0.79 GOOD
/

CiD*xo>/hc^BETA BKG 08:29 60 57.0 0.95 1.51 DETL Outside Xsigma for >= 2 days
ALPHA EFF 09:15 30 30791 1030 -1.1 GOOD /

^ih/oQ
BETA EFF 09:15 30 2.84E+05 9480 0.01 GOOD

LB4100G3 ALPHA BKG 08:29 60 11.0 0.18 -0.35 GOOD

BETA BKG 08:29 60 59.0 0.98 -0.11 GOOD

ALPHA EFF 09:15 30 22398 747 -0.2 GOOD
BETAEFF 09:15 30 2.46E+05 8210 0.13 GOOD

LB4100G4 ALPHA BKG 08:29 60 4.00 0.07 0.31 GOOD

BETA BKG 08:29 60 37.0 0.62 -2 GOOD

ALPHA EFF 09:15 30 15293 510 0.63 GOOD

BETA EFF 09:15 30 1.52E+05 5070 1.04 GOOD

LB4100H1 ALPHA BKG 08:29 60 3.00 0.05 -01 GOOD

BETA BKG 08:29 60 54.0 0.9 1.95 GOOD

ALPHA EFF 09:15 30 28255 942 -1.5 GOOD

BETA EFF 09:15 30 1.45E+05 4850 0.56 GOOD

LB4100H2 ALPHA BKG 08:29 60 1.00 0.02 -1.1 GOOD

BETA BKG 08:29 60 49.0 0.82 -0.6 GOOD

ALPHA EFF 09:15 30 17035 568 -1.6 GOOD

BETA EFF 09:15 30 1.51E+05 5040 1.1 GOOD

LB4100H3 ALPHA BKG 08:29 60 3.00 0.05 -1.3 GOOD
BETA BKG 08:29 60 47.0 0.78 -0.23 GOOD
ALPHA EFF 09:15 30 17782 593 -1.6 GOOD

BETA EFF 09:15 30 1.55E+05 5160 0.68 GOOD

LB4100H4 ALPHA BKG 08:29 60 6.00 0.1 0.69 GOOD

BETA BKG 08:29 60 42.0 0.7 -0.73 PEND

ALPHA EFF 09:15 30 17032 568 -1.7 GOOD

BETA EFF 09:15 30 1.27E+05 4230 1.36 GOOD
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PIC1A ALPHA BKG 08:19 60 4.00 0.07 -1.4 GOOD
BETA BKG 08:19 60 15.0 0.25 -1.7 GOOD
ALPHA EFF 09:05 30 9212 307 <25 DETL Outside 2 sigma for >= 2 days
BETAEFF 09:05 30 1.95E+05 6510 -i.i GOOD

PIC1B ALPHA BKG 08:19 60 2.00 0.03 -1.4 GOOD
BETA BKG 08:19 60 12.0 0.2 -1.6 GOOD
ALPHA EFF 09:06 30 10727 358 DETL Outside 2 sigma for >= 2 days
BETA EFF 09:06 30 2.14E+05 7130 -0.28 GOOD

PIC1C ALPHA BKG 08:19 60 3.00 0.05 -0.89 GOOD
BETA BKG 08:19 60 15.0 0.25 -0.83 GOOD
ALPHA EFF 09:06 30 15483 516 -0.93 GOOD
BETA EFF 09:06 30 2.45E+05 8170 -0.11 GOOD

PIC1D ALPHA BKG 08:19 60 4.00 0.07 -1.2 GOOD
BETA BKG 08:19 60 22.0 0.37 -0.55 GOOD
ALPHA EFF 09:06 30 15477 516 -1.8 GOOD
BETAEFF 09:06 30 1.89E+05 6310 0.52 GOOD

PIC2A ALPHA BKG 08:19 60 2.00 0.03 -1.2 GOOD

BETA BKG 08:19 60 16.0 0.27 -0.82 GOOD
ALPHA EFF 09:06 30 14796 493 DETL Outside 2 sigma for >= 2 days
BETA EFF 09:06 30 2.32E+05 7750 0.72 GOOD

PIC2B ALPHA BKG 08:19 60 2.00 0.03 -1.1 GOOD

BETA BKG 08:19 60 18.0 0.3 -0.43 GOOD

ALPHA EFF 09:07 30 13088 436 DETL Outside 2 sigma for >= 2 days

BETA EFF 09:07 30 2.30E+05 7650 0.74 GOOD

PIC2C ALPHA BKG 08:20 60 3.00 0.05 -1.3 GOOD

BETA BKG 08:20 60 31.0 0.52 0.84 GOOD
ALPHA EFF 09:07 30 18127 604 -1.9 GOOD
BETAEFF 09:07 30 1.94E+05 6450 0.4 GOOD

PIC2D ALPHA BKG 08:20 60 7.00 0.12 0.11 GOOD

BETA BKG 08:20 60 27.0 0.45 0.28 GOOD

ALPHA EFF 09:07 30 16187 540 DETL Outside 2 sigma for >= 2 days

BETA EFF 09:07 30 2.25E+05 7490 1.33 GOOD

PIC3A ALPHA BKG 08:20 60 1.00 0.02 -2.3 GOOD
BETA BKG 08:20 60 20.0 0.33 -0.75 GOOD
ALPHA EFF 09:07 30 20368 679 c&b DETL Outside 2 sigma for >= 2 days

BETAEFF 09:07 30 1.80E+05 5990 1.94 GOOD

PIC3B ALPHA BKG 08:20 60 2.00 0.03 -1.9 GOOD

BETA BKG 08:20 60 19.0 0.32 -0.84 GOOD
ALPHA EFF 09:07 30 19861 662 -1.7 GOOD
BETA EFF 09:07 30 1.97E+05 6570 1.12 GOOD

PIC3C ALPHA BKG 08:20 60 7.00 0.12 -0.09 GOOD

BETA BKG 08:20 60 25.0 0.42 0.05 GOOD

ALPHA EFF 09:08 30 16495 550 -2.2 GOOD

BETA EFF 09:08 30 2.12E+05 7070 0.57 GOOD
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PIC3D ALPHA BKG 08:20 60 5.00 0.08 -0.68 GOOD
BETA BKG 08:20 60 27.0 0.45 0.13 GOOD
ALPHA EFF 09:08 30 24282 809 -2 GOOD
BETA EFF 09:08 30 2.15E+05 7160 0.13 GOOD

PIC4A ALPHA BKG 08:20 60 3.00 0.05 -1.2 GOOD
BETA BKG 08:20 60 21.0 0.35 -0.87 GOOD
ALPHA EFF 09:08 30 12349 412 -2.1 GOOD
BETAEFF 09:08 30 1.76E+05 5860 1.15 GOOD

PIC4B ALPHA BKG 08:20 60 10.0 0.17 1.31 GOOD
BETA BKG 08:20 60 25.0 0.42 -0.13 GOOD
ALPHA EFF 09:08 30 17679 589 -2.3 GOOD
BETAEFF 09:08 30 2.24E+05 7470 1.37 GOOD

PIC4C ALPHA BKG 08:21 60 1.00 0.02 -2 GOOD
BETA BKG 08:21 60 26.0 0.43 -0.19 GOOD
ALPHA EFF 09:09 30 19384 646 CiSD DETL
BETA EFF 09:09 30 2.03E+05 6750 1.39 GOOD

PIC4D ALPHA BKG 08:21 60 11.0 0.18 0.72 GOOD
BETA BKG 08:21 60 32.0 0.53 0.59 GOOD
ALPHA EFF 09:09 30 19084 636 DETL
BETA EFF 09:09 30 2.14E+05 7130 2.31 GOOD

PIC5A ALPHA BKG 08:21 60 6.00 0.1 0.35 GOOD

BETA BKG 08:21 60 22.0 0.37 -0.43 GOOD

ALPHA EFF 09:10 30 10647 355 -1.7 GOOD

BETA EFF 09:10 30 3.98E+05 13300 -2.3 DETL

PIC5B ALPHA BKG 08:21 60 4.00 0.07 -0.3 GOOD

BETA BKG 08:21 60 113 1.88 0.25 GOOD

ALPHA EFF 09:10 30 9784 326 -0.43 GOOD

BETA EFF 09:10 30 3.50E+05 11700 0.09 GOOD

PIC5C ALPHA BKG 08:21 60 6.00 0.1 2.19 GOOD

BETA BKG 08:21 60 28.0 0.47 1.05 GOOD

ALPHA EFF 09:10 30 9619 321 -1.7 GOOD

BETAEFF 09:10 30 3.87E+05 12900 -1.8 DETL

PIC5D ALPHA BKG 08:21 60 14.0 0.23 DETL

BETA BKG 08:21 60 27.0 0.45 1.37 DETL

ALPHA EFF 09:10 30 8423 281 -1.5 GOOD

BETA EFF 09:10 30 3.09E+05 10300 -1.4 DETL

PIC6A ALPHA BKG 08:21 60 2.00 0.03 -0.47 GOOD

BETA BKG 08:21 60 13.0 0.22 -1.4 GOOD

ALPHA EFF 09:10 30 7465 249 -1.6 GOOD
BETAEFF 09:10 30 2.80E+05 9330 -1.7 GOOD

PIC6B ALPHA BKG 08:21 60 3.00 0.05 0.22 GOOD

BETA BKG 08:21 60 21.0 0.35 1.07 GOOD

ALPHA EFF 09:10 30 9702 323 -1.4 GOOD
BETAEFF 09:10 30 2.90E+05 9660 -0.89 DETL

Outside 2 sigma for >= 2 days

Outside 2 sigma for >= 2 days

2 sigma for >= 2 days

7 Abhn lockoeA-
Outside 2^ma for >= 2 days *//
Outside 3 sigma for > 2 days 
Outside 2 ^gma for >= 2 days

4/**ft} f
d* T/Lfyy

Outside 2 sigm^tor >= 2 days

Outside,idey sigma for >= 2 days

Aj yfailoL
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PIC6C

PIC6D

PIC7A

PIC7B

PIC7C

PIC7D

PIC8A

PIC8B

PIC8C

PIC8D

ALPHA BKG 08:22 60 5.00 0.08 1.08 GOOD
BETA BKG 08:22 60 18.0 0.3 0.13 GOOD
ALPHA EFF 09:11 30 13473 449 -1.7 GOOD
BETA EFF 09:11 30 3.49E+05 11600 -2.7 DETL
ALPHA BKG 08:22 60 6.00 0.1 1.09 GOOD
BETA BKG 08:22 60 34.0 0.57 1.44 GOOD
ALPHA EFF 09:11 30 10641 355 -1.4 GOOD
BETA EFF 09:11 30 3.59E+05 11958 -1.4 GOOD
ALPHA BKG 08:22 60 3.00 0.05 -0.76 GOOD
BETA BKG 08:22 60 29.0 0.48 -0.47 GOOD
ALPHA EFF 09:11 30 9039 301 -1.3 GOOD

BETAEFF 09:11 30 3.77E+05 12600 -1.5 DETL

ALPHA BKG 08:22 60 23.0 0.03 RERUN
BETA BKG 08:22 60 32.0 0.53 -0.49 GOOD
ALPHA EFF 09:11 30 9532 318 -1.5 GOOD
BETA EFF 09:11 30 3.17E+05 10600 -0.74 GOOD
ALPHA BKG 08:22 60 7.00 0.12 -0.41 GOOD
BETA BKG 08:22 60 23.0 0.38 -0.79 GOOD

ALPHA EFF 09:11 30 10779 359 -1.2 GOOD
BETA EFF 09:11 30 3.81E+05 12700 -0.58 GOOD

ALPHA BKG 08:23 60 5.00 0.08 -0.8 GOOD

BETA BKG 08:23 60 25.0 0.42 -0.52 GOOD

ALPHA EFF 09:12 30 7802 260 -1.3 GOOD

BETA EFF 09:12 30 2.81E+05 9370 -0.44 GOOD

ALPHA BKG 08:23 60 5.00 0.08 -0.62 GOOD

BETA BKG 08:23 60 41.0 0.68 -0.65 GOOD

ALPHA EFF 09:12 30 12464 415 -0.67 GOOD

BETAEFF 09:12 30 3.72E+05 12400 -2 GOOD

ALPHA BKG 08:23 60 1.00 0.02 -0.75 GOOD

BETA BKG 08:23 60 58.0 0.97 -0.28 GOOD

ALPHA EFF 09:12 30 9056 302 -1.6 GOOD

BETAEFF 09:12 30 3.71E+05 12355 -0.32 GOOD

ALPHA BKG 08:23 60 11.0 0.18 -0.8 GOOD

BETA BKG 08:23 60 29.0 0.48 -0.38 GOOD
ALPHA EFF 09:12 30 13903 463 -1.1 GOOD

BETA EFF 09:12 30 4.29E+05 14300 -0.31 GOOD

ALPHA BKG 08:23 60 8.00 0.13 -0.81 GOOD

BETA BKG 08:23 60 99.0 1.65 -0.07 GOOD

ALPHA EFF 30 10477 349V 0.7 DETL

BETAEFF

1/

30 3.71E+05 12400 0.09 GOOD

Outside 2/Sigma for >= 2 days /Kjo^Cx foelyjco'f-

' ~ ' Coed

l&clttdr'iafor>= 2days ,
r/

Outside2sigma for >= 2 days dd Ct L <~Lc <Jr 

%C-SO in £}n

Reviewed by
/

Date ijjyJ jo U 

General Engineering Laboratories, LLC
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ft Gas Flow Proportional Counter Checks for 25-APR-2006

Short Name Parmname Run Time Count
Time Counts CPM Stdev Status Comments

LB4100A1 ALPHA BKG 09:40 60 2.00 0.03 -0.7 GOOD
BETA BKG 09:40 60 63.0 1.05 0.82 GOOD
ALPHA EFF 10:15 30 24213 807 0.61 GOOD
BETA EFF 10:15 30 1.77E+05 5890 0.14 GOOD

LB4100A2 ALPHA BKG 09:40 60 3.00 0.05 -0.51 GOOD
BETA BKG 09:40 60 56.0 0.93 0.51 GOOD ____

ALPHA EFF 10:15 30 16050 535 -0.21 GOOD
BETA EFF 10:15 30 1.29E+05 4290 0.11 GOOD '

LB4100A3 ALPHA BKG 09:40 60 2.00 0.03 -0.6 GOOD
BETA BKG 09:40 60 51.0 0.85 -0.51 GOOD
ALPHA EFF 10:15 30 22984 766 0.34 GOOD
BETA EFF 10:15 30 1.55E+05 5160 -0.36 GOOD

LB4100A4 ALPHA BKG 09:40 60 0 0 -1.1 GOOD
BETA BKG 09:40 60 1169 19.5 DETL Outside 3 sigma for > 2 days
ALPHA EFF 10:15 30 19396 647 -1.6 GOOD
BETA EFF 10:15 30 1.73E+05 5780 DETL Outside 2 sigma for >= 2 days

LB4100B1 ALPHA BKG 09:40 60 2.00 0.03 -0.11 GOOD

BETA BKG
ALPHA EFF
BETA EFF

09:40
10:15
10:15

60
30
30

49.0
21400

1.86E+05

0.82
713

6200

-0.48
0.37
-0.11

GOOD
DETL
GOOD

1 » 1 .f a LLoof-Outsides sigma for > 2 days ^J ^ / ,
' /w

LB4100B2 ALPHA BKG 09:40 60 0 0 -1.2 GOOD

BETA BKG 09:40 60 52.0 0.87 -0.16 GOOD
Outside^sigma for >= 2 days jp cv ( ocit*>A~ c-odibosyALPHA EFF 10:15 30 20980 699 0 DETL

BETA EFF 10:15 30 1.62E+05 5390 -0.14 GOOD yw ‘//zx/tfC.
LB4100B3 ALPHA BKG 09:40 60 2.00 0.03 -0.42 GOOD

BETA BKG 09:40 60 88.0 1.47 1.83 GOOD
/ U<!>t <x {otCufOutside 3/igma for > 2 days “ / .
/ W *iltxtoc

ALPHA EFF
BETA EFF

10:15
10:15

30
30

16244
1.23E+05

541
4100

0.86
0.7

DETL
GOOD

LB4100B4 ALPHA BKG 09:40 60 1.00 0.02 -0.74 GOOD

BETA BKG 09:40 60 238 3.97 DETL Outside 2 sigma for >= 2 days

ALPHA EFF 10:15 30 19028 634 0.46 DETL Outside 3 sigma for > 2 days

BETA EFF 10:15 30 1.54E+05 5130 0.51 GOOD

LB4100C1 ALPHA BKG 09:40 60 15.0 0.25 0.12 GOOD

BETA BKG 09:40 60 67.0 1.12 -0.56 GOOD

ALPHA EFF 10:15 30 22149 738 1.02 DETL Outside S^gma for > 2 days 4} facbt>iA~Cod^
Outsid^B sigma for >2 days As\JBETA EFF 10:15 30 1.34E+05 4470 -0.09 DETL

LB4100C2 ALPHA BKG 09:40 60 5.00 0.08 0.21 GOOD I
BETA BKG 09:40 60 51.0 0.85 -0.41 GOOD

ALPHA EFF
BETA EFF

10:15
10:15

30
30

21999
1.91E+05

733
6360

0.76
0.08

GOOD
DETL

/ A/pf- CK
Outsider sigma for > 2 days < Ayi^flzSi &C-
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LB4100C3 ALPHA BKG 09:40 60 1.00 0.02 -1.1 GOOD
BETA BKG 09:40 60 54.0 0.9 0.19 GOOD
ALPHA EFF 10:15 30 16882 563 0.44 GOOD
BETA EFF 10:15 30 1.36E+05 4550 0.72 GOOD

LB4100C4 ALPHA BKG 09:40 60 3.00 0.05 -0.13 GOOD
BETA BKG 09:40 60 55.0 0.92 0.55 GOOD
ALPHA EFF 10:15 30 25090 836 0.91 GOOD
BETA EFF 10:15 30 2.17E+05 7244 0.44 GOOD

LB4100D1 ALPHA BKG 09:40 60 17.0 0.28
<§>

DETL Outside 2 sigma for >= 2 days
BETA BKG 09:40 60 54.0 0.9 0.55 GOOD
ALPHA EFF 10:15 30 26568 886 -0.4 GOOD
BETA EFF 10:15 30 2.38E+05 7930 0.25 GOOD

LB4100D2 ALPHA BKG 09:40 60 8.00 0.13 -0.23 GOOD
BETA BKG 09:40 60 64.0 1.07 0.49 GOOD
ALPHA EFF 10:15 30 19295 643 -0.26 GOOD
BETA EFF 10:15 30 1.49E+05 4960 -0.47 GOOD

LB4100D3 ALPHA BKG 09:40 60 4.00 0.07 0.31 GOOD

BETA BKG 09:40 60 55.0 0.92 1.2 GOOD

ALPHA EFF 10:15 30 18683 623 0.12 GOOD

BETA EFF 10:15 30 1.48E+05 4950 0.19 GOOD

LB4100D4 ALPHA BKG 09:40 60 3.00 0.05 -0.57 GOOD

BETA BKG 09:40 60 58.0 0.97 0.28 GOOD

ALPHA EFF 10:15 30 20867 696 -0.81 GOOD

BETA EFF 10:15 30 1.82E+05 6070 0.77 GOOD

LB4100E1 ALPHA BKG 09:29 60 10.0 0.17 -0.3 GOOD

BETA BKG 09:29 60 73.0 1.22 -0.53 GOOD

ALPHA EFF 10:03 30 32731 1090 -1.2 GOOD

BETAEFF 10:03 30 2.12E+05 7080 0.25 GOOD

LB4100E2 ALPHA BKG 09:29 60 3.00 0.05 -1.5 GOOD

BETA BKG 09:29 60 82.0 1.37 -0.86 GOOD

ALPHA EFF 10:03 30 34819 1160 -0.27 GOOD

BETA EFF 10:03 30 2.86E+05 9540 0.05 GOOD

LB4100E3 ALPHA BKG 09:29 60 3.00 0.05 -0.61 GOOD

BETA BKG 09:29 60 54.0 0.9 -1.3 GOOD

ALPHA EFF 10:03 30 35785 1190 -0.04 GOOD
BETA EFF 10:03 30 2.26E+05 7520 -1.1 GOOD

LB4100E4 ALPHA BKG 09:29 60 5.00 0.08 -0.83 GOOD

BETA BKG 09:29 60 105 1.75 -0.53 GOOD

ALPHA EFF 10:03 30 30084 1000 -0.58 GOOD

BETA EFF 10:03 30 2.24E+05 7470 -0.29 GOOD

LB4100F1 ALPHA BKG 09:29 60 3.00 0.05 -0.67 GOOD
BETA BKG 09:29 60 65.0 1.08 1.14 GOOD

ALPHA EFF 10:03 30 29113 970 0.74 GOOD

BETA EFF 10:03 30 2.03E+05 6780 0.44 GOOD
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LB4100F2 ALPHA BKG 09:29 60 4.00 0.07 -0.98 GOOD
BETA BKG 09:29 60 95.0 1.58 ►rerun
ALPHA EFF 10:03 30 28124 937 DETL Outside 2 sigma for >= 2 days
BETA EFF 10:03 30 2.13E+05 7110 -1.2 GOOD

LB4100F3 ALPHA BKG 09:29 60 14.0 0.23 0.76 GOOD
BETA BKG 09:29 60 101 1.68 1.89 GOOD
ALPHA EFF 10:03 30 27405 914 0.15 GOOD
BETAEFF 10:03 30 2.64E+05 8790 1.56 GOOD

LB4100F4 ALPHA BKG 09:29 60 0 0 -1.1 GOOD
BETA BKG 09:29 60 41.0 0.68 -0.67 GOOD
ALPHA EFF 10:03 30 25176 839 -1.2 GOOD
BETA EFF 10:03 30 1.99E+05 6620 0.73 GOOD

LB4100G1 ALPHA BKG 09:29 60 6.00 0.1 -1 GOOD
BETA BKG 09:29 60 121 2.02 DETL Outside 2 sigma for >= 2 days
ALPHA EFF 10:03 30 31774 1060 0.43 GOOD
BETA EFF 10:03 30 2.22E+05 7390 -0.17 GOOD

LB4100G2 ALPHA BKG 09:29 60 6.00 0.1 1.11 GOOD

BETA BKG 09:29 60 58.0 0.97 1.66 GOOD

ALPHA EFF 10:03 30 30870 1029 -1 GOOD

BETA EFF 10:03 30 2.81E+05 9350 -0.82 GOOD

LB4100G3 ALPHA BKG 09:29 60 12.0 0.2 -0.09 GOOD

BETA BKG 09:29 60 75.0 1.25 1.87 GOOD

ALPHA EFF 10:03 30 22614 754 0.68 GOOD

BETA EFF 10:03 30 2.42E+05 8070 -2.2 GOOD

LB4100G4 ALPHA BKG 09:29 60 1.00 0.02 -0.85 GOOD

BETA BKG 09:29 60 55.0 0.92 -0.2 GOOD

ALPHA EFF 10:03 30 15296 510 0.65 GOOD

BETAEFF 10:03 30 1.51E+05 5020 -0.36 GOOD

LB4100H1 ALPHA BKG 09:29 60 6.00 0.1 0.21 GOOD

BETA BKG 09:29 60 40.0 0.67 -0.49 GOOD

ALPHA EFF 10:03 30 29921 997 -0.39 GOOD

BETA EFF 10:03 30 1.39E+05 4650 -0.81 GOOD

LB4100H2 ALPHA BKG 09:29 60 4.00 0.07 -0.16 GOOD

BETA BKG 09:29 60 39.0 0.65 -1.8 PEND

ALPHA EFF 10:03 30 18632 621 -0.06 GOOD

BETA EFF 10:03 30 1.46E+05 4870 -0.41 GOOD

LB4100H3 ALPHA BKG 09:29 60 6.00 0.1 -0.34 GOOD

BETA BKG 09:29 60 52.0 0.87 0.43 GOOD

ALPHA EFF 10:03 30 18916 631 -0.42 GOOD

BETA EFF 10:03 30 1.52E+05 5055 -0.28 GOOD

LB4100H4 ALPHA BKG 09:29 60 5.00 0.08 0.25 GOOD

BETA BKG 09:29 60 32.0 0.53 -2.5 GOOD

ALPHA EFF 10:03 30 18286 610 -0.54 GOOD
BETAEFF 10:03 30 1.23E+05 4100 -0.06 GOOD
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PIC1A ALPHA BKG 09:08 60 2.00 0.03
BETA BKG 09:08 60 16.0 0.27
ALPHA EFF 09:43 30 9573 319
BETA EFF 09:43 30 1.93E+05 6440

PIC1B ALPHA BKG 09:08 60 1.00 0.02
BETA BKG 09:08 60 21.0 0.35
ALPHA EFF 09:43 30 11001 367
BETAEFF 09:43 30 2.13E+05 7100

PIC1C ALPHA BKG 09:08 60 1.00 0.02
BETA BKG 09:08 60 11.0 0.18
ALPHA EFF 09:43 30 15968 532
BETAEFF 09:43 30 2.43E+05 8110

PIC1D ALPHA BKG 09:08 60 7.00 0.12
BETA BKG 09:08 60 36.0 0.6
ALPHA EFF 09:43 30 16570 552
BETAEFF 09:43 30 1.88E+05 6270

PIC2A ALPHA BKG 09:08 60 5.00 0.08
BETA BKG 09:08 60 23.0 0.38
ALPHA EFF 09:44 30 15581 519
BETA EFF 09:44 30 2.31E+05 7710

PIC2B ALPHA BKG 09:08 60 5.00 0.08

BETA BKG 09:08 60 21.0 0.35
ALPHA EFF 09:44 30 13366 446

BETA EFF 09:44 30 2.29E+05 7640

PIC2C ALPHA BKG 09:08 60 3.00 0.05
BETA BKG 09:08 60 12.0 0.2

ALPHA EFF 09:44 30 18873 629

BETA EFF 09:44 30 1.93E+05 6430

PIC2D ALPHA BKG 09:09 60 7.00 0.12

BETA BKG 09:09 60 28.0 0.47

ALPHA EFF 09:44 30 16907 564
BETAEFF 09:44 30 2.23E+05 7450

PIC3A ALPHA BKG 09:09 60 7.00 0.12
BETA BKG 09:09 60 19.0 0.32
ALPHA EFF 09:44 30 22073 736
BETA EFF 09:44 30 1.77E+05 5900

PIC3B ALPHA BKG 09:09 60 7.00 0.12
BETA BKG 09:09 60 31.0 0.52
ALPHA EFF 09:44 30 20635 688
BETA EFF 09:44 30 1.96E+05 6530

PIC3C ALPHA BKG 09:09 60 1.00 0.02

BETA BKG 09:09 60 24.0 0.4
ALPHA EFF 09:44 30 17594 586
BETAEFF 09:44 30 2.12E+05 7070

-2 DETL Outside 2 sigma for >= 2 days 
-1.6 GOOD 
-1.6 GOOD 

C^^RERUN 
-1.8 GOOD 
-0.19 GOOD 
-1.6 GOOD 
-1.5 GOOD 
-1.5 GOOD 
-1.2 GOOD 
0.02 GOOD 
-2.2 GOOD 
-0.53 GOOD
1.11 GOOD 

-0.47 GOOD 
-0.56 GOOD 
-0.31 GOOD 
-0.44 GOOD 
-1.4 GOOD 
-0.14 GOOD 
0.02 GOOD 
-0.18 GOOD

0.14 GOOD 
-1.3 GOOD 
-1.1 GOOD 
-0.84 GOOD 
-0.17 GOOD 
0.11 GOOD 
0.39 GOOD 
-1.4 GOOD 
0.06 GOOD 
-0.14 GOOD
-0.84 GOOD / i ^ (ocLc,^~
-1.5 DETL Outside 2 sigma for >= 2 days
0.29 GOOD / LfllfzjoCc,

-0.12 GOOD 
0.43 GOOD 
-0.98 GOOD 
-0.01 GOOD 
-1.8 GOOD 

-0.08 GOOD 
-0.89 GOOD 
0.6 GOOD
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PIC3D ALPHA BKG 09:09 60 6.00 0.1 -0.29 GOOD
BETA BKG 09:09 60 31.0 0.52 0.64 GOOD
ALPHA EFF 09:45 30 24886 830 -1.3 GOOD
BETA EFF 09:45 30 2.13E+05 7100 -1.3 GOOD

PIC4A ALPHA BKG 09:09 60 2.00 0.03 -1.5 GOOD
BETA BKG 09:09 60 22.0 0.37 -0.78 GOOD
ALPHA EFF 09:45 30 12971 432 -0.77 GOOD
BETA EFF 09:45 30 1.75E+05 5830 -0.2 GOOD

PIC4B ALPHA BKG 09:09 60 5.00 0.08 -0.11 GOOD
BETA BKG 09:09 60 19.0 0.32 -0.56 GOOD
ALPHA EFF 09:45 30 17555 585 -2.9 GOOD
BETA EFF 09:45 30 2.22E+05 7400 -1.6 GOOD

PIC4C ALPHA BKG 09:10 60 6.00 0.1 -0.57 GOOD
BETA BKG 09:10 60 25.0 0.42 -0.26 GOOD
ALPHA EFF 09:45 30 20181 673 -1.5 GOOD
BETA EFF 09:45 30 2.01E+05 6710 0.23 GOOD

PIC4D ALPHA BKG 09:10 60 7.00 0.12 -0.17 GOOD

BETA BKG 09:10 60 23.0 0.38 -0.38 GOOD

ALPHA EFF 09:45 30 20328 678 -1.4 GOOD

BETAEFF 09:45 30 2.12E+05 7080 1.3 GOOD

PIC5A ALPHA BKG 09:10 60 3.00 0.05 -0.55 GOOD

- BETA BKG 09:10 60 31.0 0.52 0.54 GOOD

ALPHA EFF 09:46 30 11165 372 -0.91 GOOD

BETA EFF 09:46 30 3.97E+05 13200 DETL

PIC5B ALPHA BKG 09:10 60 7.00 0.12 0.73 GOOD

BETA BKG 09:10 60 112 1.87 0.23 GOOD

ALPHA EFF 09:46 30 10069 336 -0.24 GOOD

BETA EFF 09:46 30 3.49E+05 11600 0.08 GOOD

PIC5C ALPHA BKG 09:10 60 2.00 0.03 -0.19 GOOD

BETA BKG 09:10 60 21.0 0.35 -0.24 GOOD
ALPHA EFF 09:46 30 10243 341 -0.68 GOOD

BETAEFF 09:46 30 3.86E+05 12900 -2.3 GOOD

PIC5D ALPHA BKG 09:10 60 7.00 0.12 (^S-^DETL

- BETA BKG 09:10 60 19.0 0.32 -0.15 GOOD

ALPHA EFF 09:46 30 8798 293 -0.84 GOOD

BETA EFF 09:46 30 3.07E+05 10200 <2££>DETL

PIC6A ALPHA BKG 09:10 60 5.00 0.08 0.38 GOOD
BETA BKG 09:10 60 29.0 0.48 1.05 GOOD
ALPHA EFF 09:46 30 7782 259 -0.95 GOOD

BETA EFF 09:46 30 2.79E+05 9310 -2.3 DETL

PIC6B ALPHA BKG 09:11 60 2.00 0.03 -0.4 GOOD

BETA BKG 09:11 60 22.0 0.37 1.3 GOOD
ALPHA EFF 09:46 30 10154 338 -0.77 GOOD

BETA EFF 09:46 30 2.89E+05 9640 -1.5 GOOD

Outside 2 sigma for >= 2 days

Outside 2 sigma for >= 2 days

Outside 2 sigma for >= 2 days

/ AJ-o /oc —
Outside 2 sigma for >= 2 days f ''

!A> yjz^lOf,
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PIC6C

PIC6D

PIC7A

PIC7B

PIC7C

PIC7D

PIC8A

PIC8B

PIC8C

PIC8D

ALPHA BKG 09:11 60 1.00 0.02 -0.93 GOOD
BETA BKG 09:11 60 19.0 0.32 0.32 GOOD
ALPHA EFF 09:46 30 14237 475 -0.82 GOOD
BETAEFF 09:46 30 3.49E+05 11600 -2.4 GOOD
ALPHA BKG 09:11 60 1.00 0.02 -0.65 GOOD
BETA BKG 09:11 60 29.0 0.48 0.85 GOOD
ALPHA EFF 09:47 30 11072 369 -0.78 GOOD
BETA EFF 09:47 30 3.58E+05 11900 DETL
ALPHA BKG 09:11 60 4.00 0.07 -0.57 GOOD
BETA BKG 09:11 60 33.0 0.55 -0.36 GOOD
ALPHA EFF 09:47 30 9725 324 -0.61 GOOD
BETA EFF 09:47 30 3.77E+05 12600 -1.5 GOOD
ALPHA BKG 09:11 60 18.0 0.3 -0.35 GOOD
BETA BKG 09:11 60 26.0 0.43 -0.59 GOOD
ALPHA EFF 09:47 30 10103 337 -0.75 GOOD
BETAEFF 09:47 30 3.16E+05 10500 -0.8 GOOD
ALPHA BKG 09:11 60 4.00 0.07 -0.84 GOOD

BETA BKG 09:11 60 22.0 0.37 -0.82 GOOD
ALPHA EFF 09:47 30 11299 377 -0.69 GOOD
BETAEFF 09:47 30 3.80E+05 12700 -0.65 GOOD
ALPHA BKG 09:12 60 6.00 0.1 -0.74 GOOD

BETA BKG 09:12 60 23.0 0.38 -0.57 GOOD
ALPHA EFF 09:47 30 8211 274 -0.6 GOOD
BETA EFF 09:47 30 2.82E+05 9390 -0.39 GOOD
ALPHA BKG 09:12 60 3.00 0.05 -0.83 GOOD

BETA BKG 09:12 60 34.0 0.57 -0.7 GOOD

ALPHA EFF 09:47 30 12828 428 -0.22 GOOD

BETAEFF 09:47 30 3.72E+05 12400 -1.9 GOOD

ALPHA BKG 09:12 60 2.00 0.03 -0.65 GOOD
BETA BKG 09:12 60 48.0 0.8 -0.44 GOOD
ALPHA EFF 09:47 30 9320 311 -1.1 GOOD

BETA EFF 09:47 30 3.70E+05 12300 -0.41 GOOD

ALPHA BKG 09:12 60 20.0 /0?np -0.25 RERUN

BETA BKG 09:12 60 25.0 0.42 -0.53 GOOD

ALPHA EFF 09:48 30 14694 490 -0.23 GOOD
BETA EFF 09:48 30 4.28E+05 14300 -0.4 GOOD
ALPHA BKG 09:12 60 15.0 0.25 -0.2 GOOD
BETA BKG 09.T2 60 88.0 1.47 -0.21 GOOD
ALPHA EpF /m9:48 no 10896 363 1.31 GOOD
BEE^Bfr//'MA&f I 30 3.72E+05 12400 0.16 GOOD

Reviewed by.

Date.

General Engineering Laboratories, LLC
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H Gas Flow Proportional Counter Checks for 26-APR-2006

Short Name Parmname Run Time Count Counts CPM Stdev Status Comments

LB4100A1 ALPHA BKG 09:49
Time

60 7.00 0.12 1.7 GOOD
BETA BKG 09:49 60 64.0 1.07 0.94 GOOD

J

ALPHA EFF 10:21 30 23430 781 -0.3 GOOD
BETA EFF 10:21 30 1.78E+05 5930 0.54 GOOD

LB4100A2 ALPHA BKG 09:49 60 2.00 0.03 -0.95 GOOD
—'

BETA BKG 09:49 60 51.0 0.85 -0.04 GOOD -------

ALPHA EFF 10:21 30 15486 516 -1 GOOD
BETA EFF 10:21 30 1.31E+05 4370 1.02 GOOD

LB4100A3 ALPHA BKG 09:49 60 7.00 0.12 0.22 GOOD
BETA BKG 09:49 60 49.0 0.82 -0.68 GOOD
ALPHA EFF 10:21 30 20122 671 -2.3 GOOD
BETAEFF 10:21 30 1.65E+05 5520 2.28 GOOD

LB4100A4 ALPHA BKG 09:49 60 0 0 -1.1 GOOD
BETA BKG 09:49 60 70.0 1.17 0.65 PEND
ALPHA EFF 10:21 30 18130 604 RERUN
BETAEFF 10:21 30 1.76E+05 5870 DETL Outside 2 sigma for >= 2 days

LB4100B1 ALPHA BKG 09:49 60 0 0 -1.1 GOOD
BETA BKG 09:49 60 70.0 1.17 1.68 GOOD
ALPHA EFF 10:21 30 21364 712 0.29 PEND
BETA EFF 10:21 30 1.85E+05 6180 -0.29 GOOD

LB4100B2 ALPHA BKG 09:49 60 1.00 0.02 -0.74 GOOD

BETA BKG 09:49 60 48.0 0.8 -0.25 GOOD

ALPHA EFF 10:21 30 20873 696 -0.16 GOOD
BETA EFF 10:21 30 1.62E+05 5410 -0.06 GOOD

LB4100B3 ALPHA BKG 09:49 60 0 0 -1.3 GOOD
BETA BKG 09:49 60 60.0 1 -1.5 GOOD
ALPHA EFF 10:21 30 15856 529 0.01 PEND

BETAEFF 10:21 30 1.22E+05 4070 0.41 GOOD
LB4100B4 ALPHA BKG 09:49 60 4.00 0.07 0.86 GOOD

BETA BKG 09:49 60 232 3.87 <2&DdETL Outside 2 sigma for >= 2 days
ALPHA EFF 10:21 30 19133 638 0.67 PEND
BETA EFF 10:21 30 1.54E+05 5130 0.5 GOOD

LB4100C1 ALPHA BKG 09:49 60 16.0 0.27 0.39 GOOD
BETA BKG 09:49 60 66.0 1.1 -0.62 GOOD
ALPHA EFF 10:21 30 22226 741 1.09 PEND
BETA EFF 10:21 30 1.35E+05 4500 0.22 PEND

LB4100C2 ALPHA BKG 09:49 60 4.00 0.07 -0.14 GOOD
BETA BKG 09:49 60 43.0 0.72 -1.4 GOOD
ALPHA EFF 10:21 30 21916 731 0.68 GOOD
BETAEFF 10:21 30 1.91E+05 6360 0.13 PEND
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LB4100C3 ALPHA BKG 09:49 60 1.00 0.02 -1.1 GOOD
BETA BKG 09:49 60 55.0 0.92 0.33 GOOD
ALPHA EFF 10:21 30 16960 565 0.54 GOOD
BETA EFF 10:21 30 1.36E+05 4540 0.67 GOOD

LB4100C4 ALPHA BKG 09:49 60 1.00 0.02 -1.2 GOOD
BETA BKG 09:49 60 28.0 0.47 -2.1 GOOD
ALPHA EFF 10:21 30 24728 824 0.75 GOOD
BETA EFF 10:21 30 2.20E+05 7320 0.71 GOOD

LB4100D1 ALPHA BKG 09:49 60 22.0 0.37 DETL
BETA BKG 09:49 60 56.0 0.93 0.77 GOOD
ALPHA EFF 10:21 30 26583 886 -0.38 GOOD
BETA EFF 10:21 30 2.38E+05 7950 0.3 GOOD

LB4100D2 ALPHA BKG 09:49 60 10.0 0.17 0.26 GOOD
BETA BKG 09:49 60 65.0 1.08 0.6 GOOD
ALPHA EFF 10:21 30 19466 649 0.1 GOOD
BETA EFF 10:21 30 1.47E+05 4920 -1 GOOD

LB4100D3 ALPHA BKG 09:49 60 6.00 0.1 1.02 GOOD
BETA BKG 09:49 60 47.0 0.78 0.12 GOOD
ALPHA EFF 10:21 30 18434 614 -0.36 GOOD
BETAEFF 10:21 30 1.48E+05 4940 0.07 GOOD

LB4100D4 ALPHA BKG 09:49 60 1.00 0.02 -1.3 GOOD
BETA BKG 09:49 60 39.0 0.65 -1.5 GOOD
ALPHA EFF 10:21 30 20767 692 -0.96 GOOD
BETA EFF 10:21 30 1.82E+05 6050 0.65 GOOD

LB4100E1 ALPHA BKG 09:26 60 13.0 0.22 0.59 GOOD
BETA BKG 09:26 60 81.0 1.35 0.48 GOOD
ALPHA EFF 10:10 30 33167 1110 -0.69 GOOD
BETAEFF 10:10 30 2.13E+05 7100 0.43 GOOD

LB4100E2 ALPHA BKG 09:26 60 6.00 0.1 -0.52 GOOD
BETA BKG 09:26 60 105 1.75 0.32 GOOD
ALPHA EFF 10:10 30 35074 1170 -0.03 GOOD
BETA EFF 10:10 30 2.88E+05 9600 0.28 GOOD

LB4100E3 ALPHA BKG 09:26 60 2.00 0.03 -1.1 GOOD
BETA BKG 09:26 60 67.0 1.12 0.37 GOOD
ALPHA EFF 10:10 30 35451 1180 -0.34 GOOD
BETA EFF 10:10 30 2.26E+05 7540 -0.99 GOOD

LB4100E4 ALPHA BKG 09:26 60 7.00 0.12 -0.21 GOOD
BETA BKG 09:26 60 108 1.8 -0.29 GOOD
ALPHA EFF 10:10 30 30748 1020 0.19 GOOD
BETA EFF 10:10 30 2.24E+05 7470 -0.28 GOOD

LB4100F1 ALPHA BKG 09:26 60 1.00 0.02 -1.5 GOOD

BETA BKG 09:26 60 74.0 1.23 2.48 GOOD
ALPHA EFF 10:10 30 29117 971 0.74 GOOD
BETA EFF 10:10 30 207 6.9 <2D•DETL

Outside 2 sigma for >= 2 days

Outside 3 sigma for > 2 days
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LB4100F2 ALPHA BKG 09:26 60 2.00 0.03 -1.6 GOOD
BETA BKG 09:26 60 79.0 1.32 1.7 PEND
ALPHA EFF 10:10 30 27901 930 Cgltr^DETL Outside 2 sigma for >= 2 days
BETA EFF 10:10 30 2.14E+05 7130 -1.1 GOOD

LB4100F3 ALPHA BKG 09:26 60 5.00 0.08 -1.3 GOOD
BETA BKG 09:26 60 100 1.67 1.79 GOOD
ALPHA EFF 10:10 30 27411 914 0.16 GOOD
BETA EFF 10:10 30 2.62E+05 8740 1.39 GOOD

LB4100F4 ALPHA BKG 09:26 60 2.00 0.03 -0.25 GOOD
BETA BKG 09:26 60 53.0 0.88 -0.05 GOOD
ALPHA EFF 10:10 30 25102 837 -1.3 GOOD
BETA EFF 10:10 30 1.99E+05 6630 0.8 GOOD

LB4100G1 ALPHA BKG 09:26 60 6.00 0.1 -1 GOOD
BETA BKG 09:26 60 120 2 DETL Outside 2 sigma for >= 2 days
ALPHA EFF 10:10 30 32099 1070 0.88 GOOD
BETAEFF 10:10 30 2.21E+05 7370 -0.4 GOOD

LB4100G2 ALPHA BKG 09:26 60 2.00 0.03 -0.79 GOOD
BETA BKG 09:26 60 51.0 0.85 0.61 GOOD
ALPHA EFF 10:10 30 31533 1050 -0.21 GOOD
BETAEFF 10:10 30 2.81E+05 9370 -0.73 GOOD

LB4100G3 ALPHA BKG 09:26 60 12.0 0.2 -0.09 GOOD
BETA BKG 09:26 60 61.0 1.02 0.14 GOOD
ALPHA EFF 10:10 30 22621 754 0.71 GOOD
BETA EFF 10:10 30 2.44E+05 8140 -1.1 GOOD

LB4100G4 ALPHA BKG 09:26 60 8.00 0.13 1.84 GOOD

BETA BKG 09:26 60 57.0 0.95 0.01 GOOD

ALPHA EFF 10:10 30 15439 515 1.6 GOOD

BETA EFF 10:10 30 1.51E+05 5040 0.06 GOOD

LB4100H1 ALPHA BKG 09:26 60 5.00 0.08 -0.19 GOOD
BETA BKG 09:26 60 46.0 0.77 0.55 GOOD
ALPHA EFF 10:10 30 29137 971 -0.92 GOOD
BETA EFF 10:10 30 1.39E+05 4630 -0.97 GOOD

LB4100H2 ALPHA BKG 09:26 60 2.00 0.03 -0.77 GOOD

BETA BKG 09:26 60 51.0 0.85 -0.37 GOOD
ALPHA EFF 10:10 30 18262 609 -0.42 GOOD
BETA EFF 10:10 30 1.45E+05 4850 -0.6 GOOD

LB4100H3 ALPHA BKG 09:26 60 6.00 0.1 -0.34 GOOD
BETA BKG 09:26 60 42.0 0.7 -0.89 GOOD
ALPHA EFF 10:10 30 19378 646 0.06 GOOD
BETA EFF 10:10 30 1.52E+05 5080 -0.04 GOOD

LB4100H4 ALPHA BKG 09:26 60 7.00 0.12 1.14 GOOD
BETA BKG 09:26 60 41.0 0.68 -0.9 GOOD
ALPHA EFF 10:10 30 18492 616 -0.35 GOOD
BETA EFF 10:10 30 1.24E+05 4140 0.43 GOOD

Page 671 of 913



PIC1A ALPHA BKG 09:15 60 3.00 0.05 -1.7 GOOD
BETA BKG 09:15 60 26.0 0.43 -0.63 GOOD
ALPHA EFF 09:56 30 9792 326 -0.99 GOOD
BETA EFF 09:56 30 1.95E+05 6510 -0.96 PEND

PIC1B ALPHA BKG 09:15 60 5.00 0.08 -0.36 GOOD
BETA BKG 09:15 60 15.0 0.25 -1.1 GOOD
ALPHA EFF 09:57 30 10974 366 -1.7 GOOD
BETA EFF 09:57 30 2.14E+05 7120 -0.64 GOOD

PIC1C ALPHA BKG 09:16 60 3.00 0.05 -0.89 GOOD
BETA BKG 09:16 60 34.0 0.57 1.08 GOOD
ALPHA EFF 09:57 30 15656 522 -0.59 GOOD
BETA EFF 09:57 30 2.44E+05 8130 -1.6 GOOD

PIC1D ALPHA BKG 09:16 60 5.00 0.08 -0.97 GOOD
BETA BKG 09:16 60 38.0 0.63 1.35 GOOD
ALPHA EFF 09:57 30 16272 542 -0.84 GOOD
BETA EFF 09:57 30 1.88E+05 6250 -0.94 GOOD

PIC2A ALPHA BKG 09:16 60 4.00 0.07 -0.61 GOOD
BETA BKG 09:16 60 28.0 0.47 -0.17 GOOD
ALPHA EFF 09:57 30 15445 515 -1.5 GOOD
BETAEFF 09:57 30 2.31E+05 7700 -0.47 GOOD

PIC2B ALPHA BKG 09:16 60 5.00 0.08 0.02 GOOD
BETA BKG 09:16 60 17.0 0.28 -0.51 GOOD

ALPHA EFF 09:57 30 13473 449 DETL Outside 2 sigma for >= 2 days

BETA EFF 09:57 30 2.28E+05 7600 -1.3 GOOD

PIC2C ALPHA BKG 09:16 60 5.00 0.08 -0.69 GOOD
BETA BKG 09:16 60 20.0 0.33 -0.28 GOOD

ALPHA EFF 09:57 30 19133 638 -0.48 GOOD

BETA EFF 09:57 30 1.93E+05 6430 -0.47 GOOD

PIC2D ALPHA BKG 09:16 60 2.00 0.03 -1.6 GOOD

BETA BKG 09:16 60 18.0 0.3 -0.74 GOOD
ALPHA EFF 09:57 30 16837 561 -1.4 GOOD
BETAEFF 09:57 30 2.24E+05 7460 0.37 GOOD

PIC3A ALPHA BKG 09:16 60 6.00 0.1 -0.51 GOOD

BETA BKG 09:16 60 18.0 0.3 -0.94 GOOD
ALPHA EFF 09:57 30 21922 731 -1.6 GOOD
BETAEFF 09:57 30 1.77E+05 5910 0.4 GOOD

PIC3B ALPHA BKG 09:16 60 3.00 0.05 -1.5 GOOD
BETA BKG 09:16 60 18.0 0.3 -0.94 GOOD
ALPHA EFF 09:58 30 20717 691 -0.91 GOOD
BETAEFF 09:58 30 1.96E+05 6550 0.47 GOOD

PIC3C ALPHA BKG 09:17 60 5.00 0.08 -0.66 GOOD
BETA BKG 09:17 60 19.0 0.32 -0.74 GOOD
ALPHA EFF 09:58 30 17513 584 -0.98 GOOD

BETAEFF 09:58 30 2.11E+05 7030 -0.4 GOOD
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PIC3D ALPHA BKG 09:17 60 3.00 0.05 -1.5 GOOD
BETA BKG 09:17 60 16.0 0.27 -1.3 GOOD
ALPHA EFF 09:58 30 24881 829 -1.3 GOOD
BETA EFF 09:58 30 2.14E+05 7130 -0.67 GOOD

PIC4A ALPHA BKG 09:17 60 6.00 0.1 -0.25 GOOD
BETA BKG 09:17 60 23.0 0.38 -0.69 GOOD
ALPHA EFF 09:58 30 12769 426 -1.2 GOOD
BETA EFF 09:58 30 1.75E+05 5820 -0.35 GOOD

PIC4B ALPHA BKG 09:17 60 14.0 0.23 2.44 GOOD
BETA BKG 09:17 60 26.0 0.43 -0.06 GOOD
ALPHA EFF 09:58 30 17786 593 -1.9 GOOD
BETA EFF 09:58 30 2.22E+05 7410 -0.97 GOOD

PIC4C ALPHA BKG 09:17 60 10.0 0.17 0.57 GOOD
BETA BKG 09:17 60 18.0 0.3 -0.7 GOOD
ALPHA EFF 09:58 30 20086 670 -1.7 GOOD
BETAEFF 09:58 30 2.01E+05 6710 0.24 GOOD

PIC4D ALPHA BKG 09:17 60 5.00 0.08 -0.62 GOOD

BETA BKG 09:17 60 16.0 0.27 -1.1 GOOD
ALPHA EFF 09:59 30 20236 675 -1.5 GOOD

BETA EFF 09:59 30 2.11E+05 7050 0.66 GOOD

PIC5A ALPHA BKG 09:17 60 5.00 0.08 0.05 GOOD

BETA BKG 09:17 60 17.0 0.28 -0.97 GOOD
ALPHA EFF 09:59 30 11363 379 -0.6 GOOD

BETA EFF 09:59 30 3.97E+05 13200 (3) DETL Outside 2 sigma for >= 2 days

PIC5B ALPHA BKG 09:18 60 3.00 0.05 -0.64 GOOD
BETA BKG 09:18 60 129 |^2T^^ 0.55 RERUN
ALPHA EFF 09:59 30 10243 341 -0.13 GOOD
BETA EFF 09:59 30 3.48E+05 11600 0.06 GOOD

picsc^ ALPHA BKG 09:18 60 3.00 0.05 0.41 GOOD

BETA BKG 09:18 60 14.0 0.23 -1.5 GOOD

ALPHA EFF 09:59 30 10120 337 -0.87 GOOD

BETA EFF 09:59 30 3.85E+05 12800 CTl '’DETL Outside 2 sigma for >= 2 days
PIC5D ALPHA BKG 09:18 60 2.00 0.03 -0.36 GOOD

BETA BKG 09:18 60 20.0 0.33 0.04 GOOD

ALPHA EFF 09:59 30 8726 291 -0.97 GOOD
BETAEFF 09:59 30 3.09E+05 10300 -1.1 GOOD

PIC6A ALPHA BKG 09:18 60 5.00 0.08 0.38 GOOD
BETA BKG 09:18 60 22.0 0.37 0 GOOD

ALPHA EFF 09:59 30 8019 267 -0.47 GOOD
BETA EFF 09:59 30 2.79E+05 9310 QD DETL Outside 2 sigma for >= 2 days

PIC6B ALPHA BKG 09:18 60 3.00 0.05 0.22 GOOD

BETA BKG 09:18 60 21.0 0.35 1.07 GOOD
ALPHA EFF 10:00 30 10229 341 -0.66 GOOD
BETA EFF 10:00 30 2.89E+05 9630 -1.9 GOOD
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PIC6C ALPHA BKG 09:18
BETA BKG 09:18
ALPHA EFF 10:00
BETA EFF 10:00

PIC6D ALPHA BKG 09:19
BETA BKG 09:19
ALPHA EFF 10:00
BETA EFF 10:00

PIC7A ALPHA BKG 09:19
BETA BKG 09:19
ALPHA EFF 10:00
BETA EFF 10:00

PIC7B ALPHA BKG 09:19
BETA BKG 09:19
ALPHA EFF 10:00
BETA EFF 10:00

PIC7C ALPHA BKG 09:19
BETA BKG 09:19
ALPHA EFF 10:00
BETA EFF 10:00

PIC7D ALPHA BKG 09:19
BETA BKG 09:19
ALPHA EFF 10:00
BETA EFF 10:00

PIC8A ALPHA BKG 09:19
BETA BKG 09:19
ALPHA EFF 10:01
BETA EFF 10:01

PIC8B ALPHA BKG 09:19
BETA BKG 09:19
ALPHA EFF 10:01
BETA EFF 10:01

PIC8C ALPHA BKG 09:20
BETA BKG 09:20
ALPHA EFF 10:01
BETA EFF 10:01

PIC8D ALPHA BKG 09:20
BETA BKG 09:20
ALPHA EFF 10:01

Reviewed

60 2.00 0.03 -0.42 GOOD
60 22.0 0.37 0.89 GOOD
30 14504 483 -0.53 GOOD
30 3.50E+05 11700 -1.9 GOOD
60 6.00 0.1 1.09 GOOD
60 29.0 0.48 0.85 GOOD
30 11114 370 -0.72 GOOD
30 3.58E+05 11900 -2 GOOD
60 6.00 0.1 -0.2 GOOD
60 29.0 0.48 -0.47 GOOD
30 9833 328 -0.5 GOOD
30 3.76E+05 12500 -2.4 GOOD
60 16.0 0.27 -0.5 GOOD
60 33.0 0.55 -0.47 GOOD
30 10200 340 -0.62 GOOD
30 3.17E+05 10600 -0.68 GOOD
60 6.00 0.1 -0.56 GOOD
60 15.0 0.25 -1 GOOD
30 11661 389 -0.31 GOOD
30 3.79E+05 12600 -0.97 GOOD
60 5.00 0.08 -0.8 GOOD
60 19.0 0.32 -0.66 GOOD
30 8179 273 -0.65 GOOD
30 2.81E+05 9380 -0.42 GOOD
60 3.00 0.05 -0.83 GOOD
60 27.0 0.45 -0.75 GOOD
30 13226 441 0.28 GOOD
30 3.71E+05 12400 -2.2 GOOD
60 2.00 0.03 -0.65 GOOD
60 61.0 1.02 -0.24 GOOD
30 9345 312 -1.1 GOOD
30 3.69E+05 12300 -0.52 GOOD
60 16.0 0.27 -0.5 GOOD
60 30.0 0.5 -0.35 GOOD
30 14622 487 -0.31 GOOD
30 4.25E+05 14200 -0.86 GOOD
60 12.0 0.2 -0.46 GOOD
60 61.0 1.02 -0.55 GOOD
30 10965 366 1.41 GOOD
30 3.70E+05 12300 -0.04 GOOD

General Engineering Laboratories, LLC
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Starting with bank 1 
Ending with bank 19

Detector Parameter Flag

20-APR-2006 6 PSFWHM-5000 Below

2 0-APR-2 006 6 PSENERGY-5000 Above

20-APR-2006 6 PSCENTRD-5000 Above

20-APR-2006 14 PSFWHM-5000 Below

20-APR-2006 14 PSENERGY-5000 Above

20-APR-2006 22 PSENERGY-5000 Above

20-APR-2006 24 PSFWHM-5000 Below

20-APR-2006 25 PSFWHM-5000 Below

20-APR-2006 25 PSCENTRD-5000 Below

20-APR-2006 28 PSFWHM-5000 Above

20-APR-2006 39 PSENERGY-5000 Above

20-APR-2006 66 PSFWHM-5000 Above

20-APR-2006 67 PSFWHM-5000 Above

20-APR-2006 68 PSFWHM-5000 Above

20-APR-2006 71 PSFWHM-5000 Below

20-APR-2006 71 PSENERGY-5000 Above

20-APR-2006 74 PSENERGY-5000 Above

20-APR-2006 84 PSENERGY-5000 Above

20-APR-2006 97 PSENERGY-5000 Above

20-APR-2006 105 PSENERGY-5000 Above

20-APR-2006 106 PSFWHM-5000 Above

20-APR-2006 109 PSFWHM-5000 Above

q\^c(cC>
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DETECTORS NOT LISTED HAVE PASSED ALL QUALITY ASSURANCE PARAMETERS

APPROVAL DATE : L] Ifc6> APPROVAL TIME: \ & "2- &

APPROVED BY: PROCEDURE # GL-RAD-I-009

Report completed at 20-APR-2006 16:17:59.07
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Starting with bank 1 
Ending with bank 19

This is a list of Detectors that may not have properly transfered to the QA file

APPROVAL DATE: APPROVAL TIME:

APPROVED BY: PROCEDURE # GL-RAD-I-009

Report completed at 20-APR-2006 16:18:46.01
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Starting with bank 1 
Ending with bank 19

Detector■ Parameter Flag

21-APR-2006 6 PSFWHM-5000 Below

21-APR-2006 6 PSENERGY-5000 Above

21-APR-2006 6 PSCENTRD-5000 Above

21-APR-2006 14 PSFWHM-5000 Below

21-APR-2006 14 PSENERGY-5000 Above

21-APR-2006 22 PSENERGY-5000 Above

21-APR-2006 24 PSFWHM-5000 Below

21-APR-2006 25 PSFWHM-5000 Below

21-APR-2006 25 PSCENTRD-5000 Below

21-APR-2006 28 PSFWHM-5000 Above

21-APR-2006 39 PSENERGY-5000 Above

21-APR-2006 66 PSFWHM-5000 Above

21-APR-2006 67 PSFWHM-5000 Above

21-APR-2006 68 PSFWHM-5000 Above

21-APR-2006 71 PSFWHM-5000 Below

21-APR-2006 71 PSENERGY-5000 Above

21-APR-2006 84 PSENERGY-5000 Above

21-APR-2006 96 PSFWHM-5000 Above

21-APR-2006 97 PSENERGY-5000 Above

21-APR-2006 99 PSFWHM-5000 Above

21-APR-2 006 101 PSFWHM-5000 Above

21-APR-2006
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21-APR-2006 106 PSFWHM-5000 Above

21-APR-2006 108 PSFWHM-5000 Above

21-APR-2006 109 PSFWHM-5000 Above

21-APR-2006 115 PSFWHM-5000 Above

21-APR-2006 131 PSFWHM-5000 Above

DETECTORS NOT LISTED HAVE PASSED ALL QUALITY ASSURANCE PARAMETERS

APPROVAL DATE

APPROVED BY:

^'t-!/0, 

ffA)o'

APPROVAL TIME:

PROCEDURE # GL-RAD-I-009

Report completed at 21-APR-2006 10:01:23.18
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Starting with bank 1 
Ending with bank 19

This is a list of Detectors that may not have properly transfered to the QA file

APPROVAL DATE t-( i /<f? 6 APPROVAL TIME:

APPROVED BY: PROCEDURE # GL-RAD-I-009

Report completed at 21-APR-2006 10:02:10.65
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Starting with bank 1 
Ending with bank 19

Detector Parameter

22-APR-2 006 6 PSFWHM-5000

22-APR-2006 6 PSENERGY-5000

22-APR-2006 6 PSCENTRD-5000

22-APR-2006 14 PSFWHM-5000

22-APR-2006 14 PSENERGY-5000

22-APR-2006 22 PSENERGY-5000

22-APR-2 006 24 PSFWHM-5000

22-APR-2006 25 PSFWHM-5000

22-APR-2006 25 PSCENTRD-5000

22-APR-2006 28 PSFWHM-5000

22-APR-2006 39 PSENERGY-5000

22-APR-2006 66 PSFWHM-5000

22-APR-2006 67 PSFWHM-5000

22-APR-2 006 68 PSFWHM-5000

22-APR-2006 71 PSENERGY-5000

22-APR-2006 84 PSENERGY-5000

22-APR-2006 96 PSFWHM-5000

22-APR-2006 97 PSENERGY-5000

22-APR-2006 99 PSFWHM-5000

22-APR-2006 101 PSFWHM-5000

22-APR-2006 105 PSENERGY-5000

22-APR-2006 106 PSFWHM-5000

Flag

Below

Above

Above

Below

Above

Above

Below

Below

Below

Above

Above

Above

Above

Above

Above

Above

Above

Above

Above

Above

Above

Above
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22-APR-2 006 108 PSFWHM-5000 Above

22-APR-2006 109 PSFWHM-5000 Above

22-APR-2006 115 PSFWHM-5000 Above

22-APR-2 006 131 PSFWHM-5000 Above

DETECTORS NOT LISTED HAVE PASSED ALL QUALITY ASSURANCE PARAMETERS

APPROVAL DATE

APPROVED BY:

: 4.Zi.o«-
APPROVAL TIME:

PROCEDURE # GL-RAD-I-009

Report completed at 22-APR-2006 08:57:38.65
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Starting with bank 1 
Ending with bank 19

This is a list of Detectors that may not have properly transfered to the QA file

APPROVAL DATE:

APPROVED BY:

4.«.ok

Sti

APPROVAL TIME :

PROCEDURE # GL-RAD-I-009

Report completed at 22-APR-2006 08:58:25.59
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Starting with bank 1 
Ending with bank 19

Detector Parameter Flag

24-APR-2006 6 PSFWHM-5000 Below

24-APR-2006 6 PSENERGY-5000 Above

24-APR-2006 6 PSCENTRD-5000 Above

24-APR-2006 14 PSFWHM-5000 Below

24-APR-2006 14 PSENERGY-5000 Above

24-APR-2006 22 PSENERGY-5000 Above

24-APR-2 006 24 PSFWHM-5000 Below

24-APR-2006 25 PSFWHM-5000 Below

24-APR-2006 25 PSCENTRD-5000 Below

24-APR-2 006 28 PSFWHM-5000 Above

24-APR-2006 39 PSENERGY-5000 Above

24-APR-2006 66 PSFWHM-5000 Above

24-APR-2 006 67 PSFWHM-5000 Above

24-APR-2006 68 PSFWHM-5000 Above

24-APR-2006 71 PSENERGY-5000 Above

24-APR-2006 84 PSENERGY-5000 Above

24-APR-2006 96 PSFWHM-5000 Above

24-APR-2006 97 PSENERGY-5000 Above

24-APR-2006 105 PSFWHM-5000 Above

24-APR-2006 105 PSENERGY-5000 Above

24-APR-2006 106 PSFWHM-5000 Above

24-APR-2006 115 PSFWHM-5000 Above
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DETECTORS NOT LISTED HAVE PASSED ALL QUALITY ASSURANCE PARAMETERS 

tf l"2~H (o^ APPROVAL TIME: ^APPROVAL DATE:

APPROVED BY: PROCEDURE # GL-RAD-I-009

Report completed at 24-APR-2006 07:47:57.61
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Starting with bank 1 
Ending with bank 19

This is a list of Detectors that may not have properly transfered to the QA file

APPROVAL DATE: APPROVAL TIME:

APPROVED BY: PROCEDURE # GL-RAD-I-009

Report completed at 24-APR-2006 07:48:45.67
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Sample ID 
Sample date 
Elapsed live time

Calib Check Sample quantity : 1.00 EACH
l-APR-2005 12:00:00 Acquisition date : 25-APR-2006 09:08:19 

0 00:05:00.00 Elapsed real time: 0 00:05:02.95

Out-of-range Test: N-SIGMA

Parameter Description 
[Mean+/-Stdev]

*DECAY CORRECTED ACTIVITY CD-109 
[4.5528E+05+/-6559]

*DECAY CORRECTED ACTIVITY CS-137 
[2.4788E+04+/-427.4]

*DECAY CORRECTED ACTIVITY CO-60 
[3.4880E+04+/-552.9]

Value 

4.5325E+05 

2.5724E+04 

3.4794E+04

Deviation

-0.31

2.19

-0.16

Flag

Investigate

Out-of-range Test: BOUNDARY

Parameter Description Lower Upper Value
*PEAK CENTROID CD-109 1.7400E+02 1.8200E+02 1.7592E+02
*PEAK CENTROID CS-137 1.3170E+03 1.3250E+03 1.3228E+03
*PEAK CENTROID CO-60 2.6590E+03 2.6670E+03 2.6654E+03
*PEAK ENERGY CD-109 8.6030E+01 9.0030E+01 8.8170E+01
*PEAK ENERGY CS-137 6.5964E+02 6.6364E+02 6.6216E+02
*PEAK ENERGY CO-60 1.3305E+03 1.3345E+03 1.3338E+03
*PEAK FWHM CD-109 1.0000E+00 1.5000E+00 1.2882E+00
*PEAK FWHM CS-137 1.0000E+00 2.0000E+00 1.6613E+00
*PEAK FWHM CO-60 1.5000E+00 2.5000E+00 2.0191E+00

Flags: "*" means the out-of-range test is

Approved by:

parameter-dependent 

Approval Date: ji. /
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VMS Quality Assurance Report VI.3 Generated 25-APR-2006 06:01:21

QA fi1ename : DKA30 0: [CANBERRA.GAMMA]QC_WELL.QAF;4

Sample ID : QC WELL Sample quantity : 1.00 LITER
Sample date : l-APR-2002 12 :00:00 Acquisition date : 25-APR-2006 05
Elapsed live time: 0 00:05:00.00 Elapsed real time: 0 00:05:01.71

Out-of-range Test: BOUNDARY

Parameter Description Lower Upper Value Flag
PEAK CENTROID (CHANS) CD-109 170 178 175
PEAK CENTROID (CHANS) CS-137 1310 1318 1314
PEAK CENTROID (CHANS) CO-60 2644 2652 2648

*PEAK ENERGY (keV) CD-109 86 90 88
*PEAK ENERGY (keV) CS-137 660 664 662
*PEAK ENERGY (keV) CO-60 1330 1334 1332
*PEAK FWHM (keV) CD-109 0.1 2.0 1.4
*PEAK FWHM (keV) CS-137 0.1 3.0 1.7
*PEAK FWHM (keV) CO-60 0.1 3.0 2.1
*DECAY CORR. ACT. (pCi) CD-109 7.4 0E+05 9.90E+05 8.86E+05
*DECAY CORR. ACT. (pCi) CS-137 2.50E+04 3.06E+04 2.88E+04
*DECAY CORR. ACT. (pCi) CO-60 3.67E+04 4.4 9E+04 4.02E+04

Flags: means the out-of-range test is parameter-dependent

Approved by: Approval Date : / Gio
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VMS Quality Assurance Report VI.3 Generated 26-APR-2006 05:00:02

QA filename DKA30 0: [CANBERRA.GAMMA]QC GAMMA6.QAF;5

Sample ID 
Sample date 
Elapsed live time

QC_GAMMA6
1-JAN-2001 12:00:00 

0 00:05:00.00

Sample quantity 
Acquisition date 
Elapsed real time

1.00 LITER
26-APR-2006 04:52:35 
0 00:05:00.98

Out-of-range Test: BOUNDARY

Parameter Description Lower Upper Value
PEAK CENTROID (CHANS) CD-109 172 180 177
PEAK CENTROID (CHANS) CS-137 1319 1327 1323
PEAK CENTROID (CHANS) CO-60 2661 2669 2662

*PEAK ENERGY (keV) CD-109 86 90 88
*PEAK ENERGY (keV) CS-137 660 664 662
*PEAK ENERGY (keV) CO-60 1330 1334 1333
*PEAK FWHM (keV) CD-109 0.1 2.0 1.1
*PEAK FWHM (keV) CS-137 0.1 3.0 1.4
*PEAK FWHM (keV) CO-60 0.1 3.0 2.0

DECAY CORR ACTIVITY (pCi) CD-109 7.32E+05 8.94E+05 8.44E+05
DECAY CORR ACTIVITY (pCi) CS-137 2.42E + 04 2.96E+04 2.79E+04
DECAY CORR. ACTIVITY (pCi) CO-60 3.64E+04 4.45E+04 4.07E+04

Flags: means the out-of-range test is parameter-dependent

Approved by: Approval Date: / tL* / OCr
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Sample ID 
Sample date 
Elapsed live time

Calib Check Sample quantity
l-APR-2005 12:00:00 Acquisition date 

0 00:05:00.00 Elapsed real time

1.00 EACH
26-APR-2006 05:16:13 
0 00:05:02.97

Out-of-range Test: N-SIGMA

Parameter Description Value Deviation
[Mean+/-Stdev]

*DECAY CORRECTED ACTIVITY CD-109 4.5951E+05 0.64
[4.5528E+05+/-6559]

*DECAY CORRECTED ACTIVITY CS-137 2.5535E+04 1.75
[2.4788E+04+/-427.4]

*DECAY CORRECTED ACTIVITY CO-60 3.4376E+04 -0.91
[3.4880E+04+/-552.9]

Flag

Out-of-range Test: BOUNDARY

Parameter Description Lower Upper Value
*PEAK CENTROID CD-109 1.7400E+02 1.8200E+02 1.7594E+02
*PEAK CENTROID CS-137 1.3170E+03 1.3250E+03 1.3229E+03
*PEAK CENTROID CO-60 2.6590E+03 2.6670E+03 2.6656E+03
*PEAK ENERGY CD-109 8.6030E+01 9.0030E+01 8.8181E+01
*PEAK ENERGY CS-137 6.5964E+02 6.6364E+02 6.6223E+02
*PEAK ENERGY CO-60 1.3305E+03 1.3345E+03 1.3339E+03
*PEAK FWHM CD-109 1.0000E+00 1.5000E+00 1.2784E+00
*PEAK FWHM CS-137 1.0000E+00 2.0000E+00 1.6309E+00
*PEAK FWHM CO-60 1.5000E+00 2.5000E+00 2.1150E+00

Flags: means the out-of-range test is parameter-dependent

Approved by: Approval Date: */ /
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If Ludlum Alpha Scintillation Counter Checks for 10-APR-2006

Short Name Parmname Run Time Count
Time Counts CPM Stdev Status

LUCAS 1 EFF 10:01 .1 12672 126720 0.96 GOOD
LUCAS2 EFF 10:01 .1 12771 127710 1.81 GOOD
LUCAS3 EFF 10:01 .1 12656 126560 0.66 GOOD
LUCAS4 EFF 10:01 .1 13928 139280 1.18 GOOD
LUCAS5 EFF 10:01 .1 13697 136970 0.79 GOOD
LUCAS6 EFF ^ 10:01 .1 12600 126000 1.25 GOOD

Reviewed by 

Date H / hjOA11 loj\

General Engineering Laboratories, LLC
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Denotes Outlier

LB4100E1 04/21/2006
Alpha BKG

C

P

M

DATE

Alpha EFF

C

P

M

DATE

Beta BKG

C

P

M

DATE

Beta EFF

C

P

M

DATE

2/23 2/26 3/1 3/4 3/7 3/10 3/13 3/16 3/19 3/22 3/25 3/28 3/31 4/3 4/6 4/9 4/12 4/15 4/18 4/21

+ 3 Sigma 0.35

Mean 0.18

+ 2 Sigma 0.30

- 2 Sigma 0.07

- 3 Sigma 0.01

0.35

0.32

0.28

0.25

0.21

0.18

0.14

0.11

0.0714

0.0362

2/23 2/26 3/1 3/4 3/7 3/10 3/13 3/16 3/19 3/22 3/25 3/28 3/31 4/3 4/6 4/9 4/12 4/15 4/18 4/21

+ 3 Sigma 1219

Mean 1127

+ 2 Sigma 1188

- 2 Sigma 1066

- 3 Sigma 1035

1219

1196

1174

1151

1129

1107

1084

1062

1039

2/23 2/26 3/1 3/4 3/7 3/10 3/13 3/16 3/19 3/22 3/25 3/28 3/31 4/3 4/6 4/9 4/12 4/15 4/18 4/21

+ 3 Sigma 1.68

Mean 1.29

+ 2 Sigma 1.55

- 2 Sigma 1.02

- 3 Sigma 0.89

1.68

1.57

1.45

1.34

1.22

1.11

0.99

0.88

2/23 2/26 3/1 3/4 3/7 3/10 3/13 3/16 3/19 3/22 3/25 3/28 3/31 4/3 4/6 4/9 4/12 4/15 4/18 4/21

+ 3 Sigma 7364

Mean 7055

+ 2 Sigma 7261

- 2 Sigma 6850

- 3 Sigma 6747

7364

7294

7225

7156

7087

7017

6948

6879

6809

6740
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-0.0056'

v

V V"

Denotes Outlier

LB4100E2 04/21/2006
Alpha BKG

C

P

M

DATE

Alpha EFF

C

P

M

DATE

Beta BKG

C

P

M

DATE

Beta EFF

C

P

M

DATE

2/23 2/26 3/1 3/4 3/7 3/10 3/13 3/16 3/19 3/22 3/25 3/28 3/31 4/3 4/6 4/9 4/12 4/15 4/18 4/21

+ 3 Sigma 0.28

Mean 0.13

+ 2 Sigma 0.23

- 2 Sigma 0.03

- 3 Sigma -0.03

0.28

0.25

0.22

0.18

0.15

0.12

0.0891

0.0576

0.0261

-0.0056

2/23 2/26 3/1 3/4 3/7 3/10 3/13 3/16 3/19 3/22 3/25 3/28 3/31 4/3 4/6 4/9 4/12 4/15 4/18 4/21

+ 3 Sigma 1279

Mean 1170

+ 2 Sigma 1242

- 2 Sigma 1098

- 3 Sigma 1062

1279

1253

1227

1201

1174

1148

1122

1096

1070

2/23 2/26 3/1 3/4 3/7 3/10 3/13 3/16 3/19 3/22 3/25 3/28 3/31 4/3 4/6 4/9 4/12 4/15 4/18 4/21

+ 3 Sigma 2.62

Mean 1.65

+ 2 Sigma 2.30

- 2 Sigma 0.99

- 3 Sigma 0.67

2.62

2.37

2.12

1.88

1.63

1.38

1.13

0.88

0.63

2/23 2/26 3/1 3/4 3/7 3/10 3/13 3/16 3/19 3/22 3/25 3/28 3/31 4/3 4/6 4/9 4/12 4/15 4/18 4/21

+ 3 Sigma 10187

Mean 9534

+ 2 Sigma 9970

- 2 Sigma 9099

- 3 Sigma 8881

10187

10052

9916

9780

9645

9508

9373

9236

9101

8965
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Denotes Outlier

LB4100E3 04/21/2006
Alpha BKG

C

P

M

DATE

Alpha EFF

C

P

M

DATE

Beta BKG

C

P

M

DATE

Beta EFF

C

P

M

DATE

2/24 2/27 3/2 3/5 3/8 3/11 3/14 3/17 3/20 3/23 3/26 3/28 3/31 4/3 4/6 4/9 4/12 4/15 4/18 4/21

+ 3 Sigma 0.18

Mean 0.07

+ 2 Sigma 0.15

- 2 Sigma 0.00

- 3 Sigma -0.04

0.18

0.16

0.14

0.11

0.0916

0.0684

0.0452

0.0220

-0.0012

-0.0245

2/23 2/26 3/1 3/4 3/7 3/10 3/13 3/16 3/19 3/22 3/25 3/28 3/31 4/3 4/6 4/9 4/12 4/15 4/18 4/21

+ 3 Sigma 1306

Mean 1194

+ 2 Sigma 1268

- 2 Sigma 1120

- 3 Sigma 1083

1306

1279

1252

1225

1199

1172

1145

1119

1092

2/24 2/27 3/2 3/5 3/8 3/11 3/14 3/17 3/20 3/23 3/26 3/28 3/31 4/3 4/6 4/9 4/12 4/15 4/18 4/21

+ 3 Sigma 1.46

Mean 1.07

+ 2 Sigma 1.33

- 2 Sigma 0.80

- 3 Sigma 0.67

1.46

1.35

1.23

1.12

1.01

0.89

0.78

0.66

2/23 2/26 3/1 3/4 3/7 3/10 3/13 3/16 3/19 3/22 3/25 3/28 3/31 4/3 4/6 4/9 4/12 4/15 4/18 4/21

+ 3 Sigma 8355

Mean 7742

+ 2 Sigma 8150

- 2 Sigma 7334

- 3 Sigma 7130

8355

8226

8098

7969

7842

7714

7585

7458

7329

7201
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Denotes Outlier

LB4100H1 04/20/2006
Alpha BKG

C

P

M

DATE

Alpha EFF

C

P

M

DATE

Beta BKG

C

P

M

DATE

Beta EFF

C

P

M

DATE

2/22 2/25 2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20

+ 3 Sigma 0.22

Mean 0.09

+ 2 Sigma 0.17

- 2 Sigma 0.01

- 3 Sigma -0.03

0.22

0.19

0.16

0.14

0.11

0.0864

0.0605

0.0348

0.0090

-0.0169

2/24 2/27 3/2 3/5 3/8 3/11 3/14 3/17 3/20 3/23 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20

+ 3 Sigma 1162

Mean 1016

+ 2 Sigma 1114

- 2 Sigma 919

- 3 Sigma 870

1162

1128

1094

1059

1025

990

956

922

887

2/22 2/25 2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20

+ 3 Sigma 1.00

Mean 0.71

+ 2 Sigma 0.91

- 2 Sigma 0.52

- 3 Sigma 0.43

1.00

0.91

0.82

0.73

0.64

0.55

0.46

0.38

2/23 2/26 3/1 3/4 3/7 3/10 3/13 3/16 3/19 3/22 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20

+ 3 Sigma 5202

Mean 4767

+ 2 Sigma 5057

- 2 Sigma 4477

- 3 Sigma 4332

5202

5108

5014

4920

4827

4733

4639

4545

4452

4358
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Denotes Outlier

LB4100H2 04/20/2006
Alpha BKG

C

P

M

DATE

Alpha EFF

C

P

M

DATE

Beta BKG

C

P

M

DATE

Beta EFF

C

P

M

DATE

2/22 2/25 2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20

+ 3 Sigma 0.24

Mean 0.08

+ 2 Sigma 0.18

- 2 Sigma -0.03

- 3 Sigma -0.09

0.24

0.20

0.17

0.14

0.10

0.0688

0.0349

0.0012

-0.0326

-0.0665

2/23 2/26 3/1 3/4 3/7 3/10 3/13 3/16 3/19 3/22 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20

+ 3 Sigma 724

Mean 623

+ 2 Sigma 690

- 2 Sigma 555

- 3 Sigma 522

724

700

675

651

626

602

577

553

528

2/22 2/25 2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20

+ 3 Sigma 1.34

Mean 0.90

+ 2 Sigma 1.19

- 2 Sigma 0.61

- 3 Sigma 0.47

1.34

1.22

1.09

0.97

0.85

0.72

0.60

0.47

2/22 2/25 2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/23 3/26 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20

+ 3 Sigma 5262

Mean 4916

+ 2 Sigma 5147

- 2 Sigma 4685

- 3 Sigma 4570

5262

5185

5109

5032

4955

4879

4802

4726

4649

4572
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A A

Denotes Outlier

LB4100H3 04/20/2006
Alpha BKG

C

P

M

DATE

Alpha EFF

C

P

M

DATE

Beta BKG

C

P

M

DATE

Beta EFF

C

P

M

DATE

2/22 2/25 2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20

+ 3 Sigma 0.27

Mean 0.12

+ 2 Sigma 0.22

- 2 Sigma 0.01

- 3 Sigma -0.04

0.27

0.24

0.21

0.18

0.14

0.11

0.0790

0.0466

0.0143

-0.0182

2/24 2/27 3/2 3/5 3/7 3/10 3/13 3/16 3/19 3/22 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20

+ 3 Sigma 739

Mean 644

+ 2 Sigma 708

- 2 Sigma 580

- 3 Sigma 548

739

716

693

670

647

623

600

577

554

2/22 2/25 2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20

+ 3 Sigma 1.19

Mean 0.81

+ 2 Sigma 1.07

- 2 Sigma 0.56

- 3 Sigma 0.43

1.19

1.08

0.97

0.86

0.75

0.64

0.53

0.42

2/24 2/27 3/2 3/5 3/7 3/10 3/13 3/16 3/19 3/22 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20

+ 3 Sigma 5426

Mean 5087

+ 2 Sigma 5313

- 2 Sigma 4860

- 3 Sigma 4747

5426

5350

5275

5200

5124

5049

4973

4898

4823

4748
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o
Denotes Outlier

LUCAS1 04/10/2006
EFF

C

P

M

DATE

2/5 2/8 2/13 2/16 2/19 2/22 2/25 3/2 3/6 3/9 3/13 3/16 3/20 3/23 3/25 3/28 3/31 4/3 4/6 4/10

+ 3 Sigma 128186

Mean 126034

+ 2 Sigma 127468

- 2 Sigma 124599

- 3 Sigma 123882

128186

127736

127290

126844

126396

125950

125503

125057

124611

124163
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o
Denotes Outlier

LUCAS2 04/10/2006
EFF

C

P

M

DATE

2/3 2/6 2/9 2/14 2/17 2/20 2/24 2/27 3/4 3/8 3/13 3/16 3/20 3/23 3/25 3/28 3/31 4/3 4/5 4/10

+ 3 Sigma 128458

Mean 126578

+ 2 Sigma 127832

- 2 Sigma 125325

- 3 Sigma 124698

128458

128066

127676

127286

126895

126505

126114

125724

125334

124943
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o
Denotes Outlier

LUCAS3 04/10/2006
EFF

C

P

M

DATE

1/29 2/2 2/5 2/8 2/15 2/18 2/21 2/23 2/26 3/3 3/7 3/13 3/17 3/21 3/24 3/27 4/1 4/4 4/6 4/10

+ 3 Sigma 127965

Mean 126162

+ 2 Sigma 127364

- 2 Sigma 124961

- 3 Sigma 124360

127965

127589

127215

126841

126466

126092

125717

125344

124970

124595

Page 701 of 913



o
Denotes Outlier

LUCAS5 04/10/2006
EFF

C

P

M

DATE

2/5 2/8 2/13 2/16 2/19 2/22 2/24 2/27 3/4 3/8 3/13 3/16 3/20 3/23 3/25 3/28 3/31 4/3 4/6 4/10

+ 3 Sigma 138240

Mean 136513

+ 2 Sigma 137664

- 2 Sigma 135362

- 3 Sigma 134787

138240

137879

137521

137164

136804

136446

136087

135729

135371

135012
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o
Denotes Outlier

LUCAS6 04/10/2006
EFF

C

P

M

DATE

2/2 2/5 2/8 2/13 2/17 2/21 2/23 2/25 3/1 3/4 3/8 3/11 3/15 3/19 3/22 3/25 3/29 4/3 4/6 4/10

+ 3 Sigma 127388

Mean 125008

+ 2 Sigma 126594

- 2 Sigma 123422

- 3 Sigma 122629

127388

126891

126397

125904

125409

124916

124421

123927

123434

122939
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-0.0154'/

Denotes Outlier

PIC3A 04/25/2006
Alpha BKG

C

P

M

DATE

Alpha EFF

C

P

M

DATE

Beta BKG

C

P

M

DATE

Beta EFF

C

P

M

DATE

2/27 3/2 3/5 3/8 3/11 3/14 3/17 3/20 3/23 3/26 3/29 4/1 4/4 4/7 4/10 4/13 4/16 4/19 4/22 4/25

+ 3 Sigma 0.26

Mean 0.12

+ 2 Sigma 0.21

- 2 Sigma 0.03

- 3 Sigma -0.01

0.26

0.23

0.20

0.17

0.15

0.12

0.0893

0.0609

0.0326

0.0041

2/27 3/2 3/5 3/8 3/11 3/14 3/17 3/20 3/23 3/26 3/29 4/1 4/4 4/7 4/10 4/13 4/16 4/19 4/22 4/25

+ 3 Sigma 941

Mean 805

+ 2 Sigma 895

- 2 Sigma 714

- 3 Sigma 669

941

909

876

844

812

780

748

716

684

2/27 3/2 3/5 3/8 3/11 3/14 3/17 3/20 3/23 3/26 3/29 4/1 4/4 4/7 4/10 4/13 4/16 4/19 4/22 4/25

+ 3 Sigma 0.97

Mean 0.46

+ 2 Sigma 0.80

- 2 Sigma 0.12

- 3 Sigma -0.05

0.97

0.83

0.69

0.54

0.40

0.26

0.12

-0.0154

2/27 3/2 3/5 3/8 3/11 3/14 3/17 3/20 3/23 3/26 3/29 4/1 4/4 4/7 4/10 4/13 4/16 4/19 4/22 4/25

+ 3 Sigma 6047

Mean 5885

+ 2 Sigma 5993

- 2 Sigma 5776

- 3 Sigma 5722

6047

6005

5964

5923

5882

5841

5800

5759

5718

5677
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Denotes Outlier

PIC3B 04/26/2006
Alpha BKG

C

P

M

DATE

Alpha EFF

C

P

M

DATE

Beta BKG

C

P

M

DATE

Beta EFF

C

P

M

DATE

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 0.26

Mean 0.12

+ 2 Sigma 0.22

- 2 Sigma 0.03

- 3 Sigma -0.02

0.26

0.23

0.21

0.18

0.15

0.12

0.0874

0.0580

0.0286

-0.0010

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 832

Mean 723

+ 2 Sigma 795

- 2 Sigma 651

- 3 Sigma 615

832

806

780

754

728

702

675

649

623

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 0.92

Mean 0.45

+ 2 Sigma 0.76

- 2 Sigma 0.13

- 3 Sigma -0.03

0.92

0.79

0.66

0.53

0.39

0.26

0.13

-0.0049

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 6644

Mean 6528

+ 2 Sigma 6605

- 2 Sigma 6450

- 3 Sigma 6411

6644

6612

6580

6548

6515

6483

6451

6419

6387
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Denotes Outlier

PIC3C 04/25/2006
Alpha BKG

C

P

M

DATE

Alpha EFF

C

P

M

DATE

Beta BKG

C

P

M

DATE

Beta EFF

C

P

M

DATE

2/27 3/2 3/5 3/8 3/11 3/14 3/17 3/20 3/23 3/26 3/29 4/1 4/4 4/7 4/10 4/13 4/16 4/19 4/22 4/25

+ 3 Sigma 0.30

Mean 0.12

+ 2 Sigma 0.24

- 2 Sigma 0.01

- 3 Sigma -0.05

0.30

0.26

0.22

0.19

0.15

0.12

0.0789

0.0429

0.0069

-0.0292

2/27 3/2 3/5 3/8 3/11 3/14 3/17 3/20 3/23 3/26 3/29 4/1 4/4 4/7 4/10 4/13 4/16 4/19 4/22 4/25

+ 3 Sigma 698

Mean 612

+ 2 Sigma 670

- 2 Sigma 554

- 3 Sigma 526

698

677

656

635

614

592

571

550

529

2/27 3/2 3/5 3/8 3/11 3/14 3/17 3/20 3/23 3/26 3/29 4/1 4/4 4/7 4/10 4/13 4/16 4/19 4/22 4/25

+ 3 Sigma 0.79

Mean 0.41

+ 2 Sigma 0.66

- 2 Sigma 0.16

- 3 Sigma 0.03

0.79

0.68

0.57

0.46

0.35

0.24

0.12

0.0132

2/27 3/2 3/5 3/8 3/11 3/14 3/17 3/20 3/23 3/26 3/29 4/1 4/4 4/7 4/10 4/13 4/16 4/19 4/22 4/25

+ 3 Sigma 7165

Mean 7048

+ 2 Sigma 7126

- 2 Sigma 6970

- 3 Sigma 6931

7165

7133

7100

7068

7036

7004

6971

6939

6907
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Denotes Outlier

PIC3D 04/26/2006
Alpha BKG

C

P

M

DATE

Alpha EFF

C

P

M

DATE

Beta BKG

C

P

M

DATE

Beta EFF

C

P

M

DATE

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 0.24

Mean 0.11

+ 2 Sigma 0.20

- 2 Sigma 0.03

- 3 Sigma -0.02

0.24

0.21

0.19

0.16

0.13

0.11

0.0808

0.0544

0.0280

0.0015

2/27 3/2 3/5 3/8 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 957

Mean 868

+ 2 Sigma 927

- 2 Sigma 809

- 3 Sigma 780

957

935

913

892

870

848

827

805

783

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 0.82

Mean 0.43

+ 2 Sigma 0.69

- 2 Sigma 0.17

- 3 Sigma 0.04

0.82

0.71

0.60

0.48

0.37

0.26

0.14

0.0308

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 7260

Mean 7151

+ 2 Sigma 7223

- 2 Sigma 7078

- 3 Sigma 7042

7260

7229

7198

7167

7136

7106

7075

7044

7014

Page 707 of 913



-0.0311'

Denotes Outlier

PIC4A 04/26/2006
Alpha BKG

C

P

M

DATE

Alpha EFF

C

P

M

DATE

Beta BKG

C

P

M

DATE

Beta EFF

C

P

M

DATE

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 0.28

Mean 0.11

+ 2 Sigma 0.23

- 2 Sigma 0.00

- 3 Sigma -0.05

0.28

0.25

0.21

0.18

0.14

0.11

0.0728

0.0382

0.0036

-0.0311

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 492

Mean 444

+ 2 Sigma 476

- 2 Sigma 413

- 3 Sigma 397

492

479

467

454

441

429

416

403

391

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 1.06

Mean 0.51

+ 2 Sigma 0.87

- 2 Sigma 0.14

- 3 Sigma -0.04

1.06

0.91

0.76

0.61

0.46

0.31

0.16

0.0095

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 5911

Mean 5834

+ 2 Sigma 5885

- 2 Sigma 5782

- 3 Sigma 5757

5911

5886

5861

5837

5812

5788

5763

5739

5714
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-0.0638'

A /"-v
YV v

Denotes Outlier

PIC4B 04/26/2006
Alpha BKG

C

P

M

DATE

Alpha EFF

C

P

M

DATE

Beta BKG

C

P

M

DATE

Beta EFF

C

P

M

DATE

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 0.27

Mean 0.09

+ 2 Sigma 0.21

- 2 Sigma -0.03

- 3 Sigma -0.09

0.27

0.23

0.19

0.16

0.12

0.0828

0.0461

0.0095

-0.0270

-0.0638

2/27 3/2 3/5 3/8 3/11 3/14 3/17 3/20 3/23 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 629

Mean 607

+ 2 Sigma 622

- 2 Sigma 592

- 3 Sigma 584

629

622

615

608

601

594

586

579

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 1.14

Mean 0.45

+ 2 Sigma 0.91

- 2 Sigma -0.02

- 3 Sigma -0.25

1.14

0.96

0.77

0.59

0.41

0.22

0.0396

-0.1439

-0.33

2/27 3/2 3/5 3/8 3/11 3/14 3/17 3/20 3/23 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 7510

Mean 7438

+ 2 Sigma 7486

- 2 Sigma 7390

- 3 Sigma 7366

7510

7486

7463

7439

7416

7392

7368

7345

7321
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-0.1627"

Denotes Outlier

PIC4C 04/26/2006
Alpha BKG

C

P

M

DATE

Alpha EFF

C

P

M

DATE

Beta BKG

C

P

M

DATE

Beta EFF

C

P

M

DATE

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 0.31

Mean 0.13

+ 2 Sigma 0.25

- 2 Sigma 0.02

- 3 Sigma -0.04

0.31

0.27

0.24

0.20

0.16

0.13

0.0901

0.0538

0.0174

-0.0190

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 789

Mean 712

+ 2 Sigma 763

- 2 Sigma 661

- 3 Sigma 635

789

770

750

731

712

693

674

655

636

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 1.27

Mean 0.48

+ 2 Sigma 1.01

- 2 Sigma -0.04

- 3 Sigma -0.30

1.27

1.06

0.86

0.65

0.45

0.25

0.0421

-0.1627

-0.37

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 6811

Mean 6698

+ 2 Sigma 6773

- 2 Sigma 6624

- 3 Sigma 6586

6811

6779

6748

6716

6685

6654

6622

6591

6559
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-0.0068''

Denotes Outlier

PIC4D 04/26/2006
Alpha BKG

C

P

M

DATE

Alpha EFF

C

P

M

DATE

Beta BKG

C

P

M

DATE

Beta EFF

C

P

M

DATE

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 0.35

Mean 0.13

+ 2 Sigma 0.28

- 2 Sigma -0.02

- 3 Sigma -0.09

0.35

0.31

0.26

0.21

0.17

0.12

0.0743

0.0279

-0.0186

-0.0652

2/27 3/2 3/5 3/8 3/11 3/14 3/17 3/20 3/23 3/26 3/29 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 848

Mean 733

+ 2 Sigma 810

- 2 Sigma 656

- 3 Sigma 617

848

820

793

765

738

710

682

655

627

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 0.91

Mean 0.44

+ 2 Sigma 0.75

- 2 Sigma 0.13

- 3 Sigma -0.02

0.91

0.78

0.65

0.52

0.39

0.25

0.12

-0.0068

2/28 3/3 3/6 3/9 3/12 3/15 3/18 3/21 3/24 3/27 3/30 4/2 4/5 4/8 4/11 4/14 4/17 4/20 4/23 4/26

+ 3 Sigma 7161

Mean 7015

+ 2 Sigma 7113

- 2 Sigma 6917

- 3 Sigma 6869

7161

7124

7086

7048

7010

6972

6934

6896

6858

6820
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Average Efficiency £16J° SIZ,
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Background Rate £16J° ItZ,
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+ Measurement - Mean - Investigate - - - Action

175.95

E 175.85

175.75

175.65

16-FEB-2006 08:09:42 to 30-MAR-2006 04:39:40

QA Filename:
Parameter Name: 
Statisics Start/End Dates: 
Mean +/- Std Dev:

DKA0:[CANBERRA.GAMMA.SCUSR.QA]QCC_GAM19_CAN 
PSCENTRD-88 (PEAK CENTROID CD-109)
First data point through Last data point 
175.797 ± 0.0558654 (0.03 %)
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+ Measurement - Mean - Investigate ---Action

2,4

2.2

2

1.8

1.6

-1- 
+

+ +

+ +

+

2-17 2-24 3-03 3-10 3-17 3-24

17-FEB-2006 07:20:41 to 25-MAR-2006 19:32:16

QA Filename:
Parameter Name: 
Statisics Start/End Dates: 
Mean +/- Std Dev:

DKA0:[CANBERRA.GAMMA.SCUSR.QA]LBC_GAM19.QAF;1 
BACKRATE (Spectrum Background Rate)
First data point through Last data point 
1.9459 ± 0.157399 (8.09 %)
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SPC Graph for Lucas Cell Radium 226 in Liquids 4/11/2006

Denotes Outlier

Radium-226 BLANK

DATE

pCi/L

3/13 3/13 3/14 3/15 3/17 3/20 3/21 3/22 3/23 3/24 3/27 3/28 3/30 4/1 4/4 4/5 4/6 4/7 4/10

Max Value 0.5

0.5

0.5

0.4

0.3

0.2

0.16

0.0767

-0.0020

-0.0807

-0.1596

Radium-226 DUP

DATE

percent

3/11 3/13 3/13 3/14 3/16 3/17 3/21 3/21 3/23 3/24 3/25 3/27 3/29 3/31 4/3 4/4 4/5 4/7 4/7

Max Value 20.0

20.0

17.7

15.4

13.1

10.8

8.5

6.2

3.8

1.5

Radium-226 LCS

DATE

percent

3/13 3/13 3/14 3/15 3/17 3/20 3/21 3/22 3/23 3/24 3/27 3/28 3/30 4/1 4/4 4/5 4/6 4/7 4/10

+ 3 Sigma 125.0

Mean 100.0

+ 2 Sigma 116.7

- 2 Sigma 83.3

- 3 Sigma 75.0

125.0

119.5

114.0

108.5

103.0

97.5

92.0

86.5

81.0

75.5

Radium-226 RER

DATE

dec

1/9 1/16 1/26 2/6 2/20 2/21 2/25 2/26 3/1 3/4 3/7 3/13 3/14 3/23 3/24 4/4

Max Value 3.0

3.0

2.7

2.4

2.1

1.8

1.6

1.3

1.0

0.7

0.4

0.1000
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^ Denotes Outlier

SPC Graph for Lucas Cell Radium 226 in Liquids 4/11/2006

Denotes Outlier

Radium-226 SPIKE

DATE

percent

3/13 3/13 3/14 3/15 3/16 3/17 3/21 3/22 3/23 3/24 3/25 3/27 3/29 3/31 4/3 4/4 4/5 4/7 4/8

+ 3 Sigma 125.0

Mean 100.0

+ 2 Sigma 116.7

- 2 Sigma 83.3

- 3 Sigma 75.0

125.0

119.8

114.6

109.4

104.2

99.0

93.8

88.6

83.5

78.3
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Data used for Lucas Cell Radium 226 in Liquids 12-APR-2006
Radium-226 BLANK: Limits LCL = -.4 UCL = .6

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

508193 1201043049 11-MAR-2006 18:30 DONE 0 0.16 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

510096 1201047336 13-MAR-2006 07:55 DONE 0 1.7 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

508847 1201044642 13-MAR-2006 09:00 DONE 0 -0.29 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

507422 1201041266 13-MAR-2006 23:05 DONE 0 -2 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

510100 1201047353 13-MAR-2006 23:05 DONE 0 -0.17 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

508848 1201044646 14-MAR-2006 10:35 DONE 0 0.5 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

508845 1201044630 14-MAR-2006 14:00 DONE 0 0.47 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

510098 1201047344 15-MAR-2006 21:20 DONE 0 -0.82 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

508846 1201044634 16-MAR-2006 15:05 DONE 0 -2 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

510099 1201047349 17-MAR-2006 09:45 DONE 0 1.7 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

510646 1201048626 17-MAR-2006 17:40 DONE 0 -1 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

510094 1201047328 20-MAR-2006 20:50 DONE 0 0.64 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

508851 1201044655 21-MAR-2006 09:30 DONE 0 0.07 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

511412 1201050383 21-MAR-2006 13:45 DONE 0 0.1 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

510095 1201047332 21-MAR-2006 15:30 DONE 0 -0.27 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

510101 1201047357 22-MAR-2006 09:20 DONE 0 0.49 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

511384 1201050305 23-MAR-2006 11:50 DONE 0 -0.62 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

511905 1201051483 23-MAR-2006 20:10 DONE 0 -0.82 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

513423 1201054876 24-MAR-2006 07:50 DONE 0 0.44 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

512638 1201053208 24-MAR-2006 08:30 DONE 0 -0.33 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

510097 1201047340 27-MAR-2006 12:05 DONE 0 0.42 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

508195 1201043053 27-MAR-2006 15:00 DONE 0 -0.82 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

512753 1201053461 27-MAR-2006 20:00 DONE 0 -0.82 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

513367 1201054753 28-MAR-2006 22:50 DONE 0 -1 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

512637 1201053204 29-MAR-2006 21:50 DONE 0 -0.01 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

514680 1201057530 30-MAR-2006 20:04 DONE 0 -0.82 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

514682 1201057534 31-MAR-2006 23:18 DONE 0 -0.18 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

512635 1201053196 01-APR-2006 13:00 DONE 0 -0.1 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

512634 1201053192 03-APR-2006 12:50 DONE 0 -0.82 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

516190 1201060833 04-APR-2006 05:15 DONE 0 0.1 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

511410 1201050375 04-APR-2006 10:50 DONE 0 0.05 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

511411 1201050379 05-APR-2006 11:40 DONE 0 0.16 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

514686 1201057554 05-APR-2006 12:40 DONE 0 1.6 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

514684 1201057546 06-APR-2006 11:30 DONE 0 2 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

516172 1201060797 07-APR-2006 09:15 DONE 0 0.5 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

516170 1201060793 07-APR-2006 09:55 DONE 0 1.1 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

516189 1201060829 07-APR-2006 23:50 DONE 0 -1 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

518058 1201064983 10-APR-2006 08:55 DONE 1 2.4 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

515528 1201059359 10-APR-2006 23:50 DONE 0 -0.1 pCi/L 0.14 -0.371 -0.201 0.48 0.65 0.17

Radium-226 DUP: Limits LCL = 0 UCL = 20

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

507423 1201041271 10-MAR-2006 21:52 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

508193 1201043050 11-MAR-2006 18:30 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

510096 1201047337 13-MAR-2006 07:55 DONE 43 1 percent 17.8 0 -31 67 20.0 24.6

508847 1201044643 13-MAR-2006 09:00 DONE 21 0.14 percent 17.8 0 -31 67 20.0 24.6
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510100 1201047354 13-MAR-2006 10:40 DONE 44 1.1 percent 17.8 0 -31 67 20.0 24.6

507422 1201041267 13-MAR-2006 23:05 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

508848 1201044647 14-MAR-2006 10:35 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

508845 1201044631 14-MAR-2006 14:00 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

510098 1201047345 15-MAR-2006 10:30 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

508846 1201044635 16-MAR-2006 13:15 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

510099 1201047350 17-MAR-2006 09:45 DONE 22 0.19 percent 17.8 0 -31 67 20.0 24.6

510646 1201048627 17-MAR-2006 17:40 DONE 40 0.9 percent 17.8 0 -31 67 20.0 24.6

510094 1201047329 20-MAR-2006 21:24 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

508851 1201044656 21-MAR-2006 11:30 DONE 13 -0.18 percent 17.8 0 -31 67 20.0 24.6

511412 1201050384 21-MAR-2006 13:45 DONE 12 -0.25 percent 17.8 0 -31 67 20.0 24.6

510095 1201047333 21-MAR-2006 16:10 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

510101 1201047358 22-MAR-2006 10:00 DONE 29 0.47 percent 17.8 0 -31 67 20.0 24.6

511384 1201050306 23-MAR-2006 11:50 DONE 50 1.3 percent 17.8 0 -31 67 20.0 24.6

511905 1201051484 23-MAR-2006 20:10 DONE 100 3.4 percent 17.8 0 -31 67 20.0 24.6

513423 1201054877 24-MAR-2006 07:50 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

512638 1201053209 24-MAR-2006 08:30 DONE 4 -0.56 percent 17.8 0 -31 67 20.0 24.6

508195 1201043054 25-MAR-2006 14:20 DONE 43 1 percent 17.8 0 -31 67 20.0 24.6

510097 1201047341 27-MAR-2006 12:05 DONE 36 0.75 percent 17.8 0 -31 67 20.0 24.6

512753 1201053462 27-MAR-2006 20:00 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

513367 1201054754 28-MAR-2006 22:50 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

512637 1201053205 29-MAR-2006 22:25 DONE 29 0.44 percent 17.8 0 -31 67 20.0 24.6

514680 1201057531 30-MAR-2006 20:04 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

514682 1201057535 31-MAR-2006 23:58 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

512635 1201053197 01-APR-2006 13:00 DONE 23 0.23 percent 17.8 0 -31 67 20.0 24.6

512634 1201053193 03-APR-2006 12:50 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

516190 1201060834 04-APR-2006 05:15 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

511410 1201050376 04-APR-2006 10:50 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

511411 1201050380 05-APR-2006 11:40 DONE 18 00 percent 17.8 0 -31 67 20.0 24.6

514686 1201057555 05-APR-2006 14:55 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

514684 1201057547 06-APR-2006 12:05 DONE 48 1.2 percent 17.8 0 -31 67 20.0 24.6

516172 1201060798 07-APR-2006 09:15 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

516170 1201060794 07-APR-2006 09:55 DONE 0 -0.72 percent 17.8 0 -31 67 20.0 24.6

516189 1201060830 07-APR-2006 23:19 DONE 83 2.6 percent 17.8 0 -31 67 20.0 24.6

518058 1201064984 10-APR-2006 09:30 DONE 35 0.72 percent 17.8 0 -31 67 20.0 24.6

Radium-226 LCS: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

508193 1201043052 13-MAR-2006 08:30 DONE 121 2.5 percent 100 75.0 83.3 117 125 8.33

510096 1201047339 13-MAR-2006 08:30 DONE 84 -2 percent 100 75.0 83.3 117 125 8.33

508847 1201044645 13-MAR-2006 09:00 DONE 99 -0.1 percent 100 75.0 83.3 117 125 8.33

510100 1201047356 13-MAR-2006 11:45 DONE 98 -0.25 percent 100 75.0 83.3 117 125 8.33

507422 1201041269 13-MAR-2006 23:40 DONE 90 -1 percent 100 75.0 83.3 117 125 8.33

508848 1201044649 14-MAR-2006 10:35 DONE 117 2 percent 100 75.0 83.3 117 125 8.33

508845 1201044633 14-MAR-2006 14:40 DONE 89 -1 percent 100 75.0 83.3 117 125 8.33

510098 1201047348 15-MAR-2006 10:30 DONE 108 0.97 percent 100 75.0 83.3 117 125 8.33

510099 1201047352 17-MAR-2006 10:20 DONE 98 -0.28 percent 100 75.0 83.3 117 125 8.33

508846 1201044637 17-MAR-2006 11:30 DONE 119 2.3 percent 100 75.0 83.3 117 125 8.33

510646 1201048629 17-MAR-2006 18:12 DONE 110 1.2 percent 100 75.0 83.3 117 125 8.33

510094 1201047331 20-MAR-2006 20:50 DONE 93 -0.86 percent 100 75.0 83.3 117 125 8.33
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508851 1201044658 21-MAR-2006 11:30 DONE 101 0.15 percent 100 75.0 83.3 117 125 8.33

511412 1201050386 21-MAR-2006 14:15 DONE 110 1.2 percent 100 75.0 83.3 117 125 8.33

510095 1201047335 21-MAR-2006 16:50 DONE 93 -0.85 percent 100 75.0 83.3 117 125 8.33

510101 1201047360 22-MAR-2006 10:00 DONE 104 0.53 percent 100 75.0 83.3 117 125 8.33

511384 1201050308 23-MAR-2006 12:35 DONE 91 -1 percent 100 75.0 83.3 117 125 8.33

511905 1201051486 23-MAR-2006 20:10 DONE 102 0.18 percent 100 75.0 83.3 117 125 8.33

512638 1201053211 24-MAR-2006 08:30 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

513423 1201054879 24-MAR-2006 09:05 DONE 120 2.4 percent 100 75.0 83.3 117 125 8.33

508195 1201043056 25-MAR-2006 14:20 DONE 100 -0.05 percent 100 75.0 83.3 117 125 8.33

510097 1201047343 27-MAR-2006 12:45 DONE 78 -3 percent 100 75.0 83.3 117 125 8.33

512753 1201053464 27-MAR-2006 20:00 DONE 102 0.22 percent 100 75.0 83.3 117 125 8.33

513367 1201054756 28-MAR-2006 23:30 DONE 101 0.14 percent 100 75.0 83.3 117 125 8.33

512637 1201053207 29-MAR-2006 12:20 DONE 101 0.16 percent 100 75.0 83.3 117 125 8.33

514680 1201057533 30-MAR-2006 20:04 DONE 87 -2 percent 100 75.0 83.3 117 125 8.33

514682 1201057537 31-MAR-2006 23:58 DONE 104 0.49 percent 100 75.0 83.3 117 125 8.33

512635 1201053199 01-APR-2006 13:35 DONE 91 -1 percent 100 75.0 83.3 117 125 8.33

512634 1201053195 03-APR-2006 13:20 DONE 113 1.5 percent 100 75.0 83.3 117 125 8.33

516190 1201060836 04-APR-2006 05:45 DONE 97 -0.4 percent 100 75.0 83.3 117 125 8.33

511410 1201050378 04-APR-2006 11:25 DONE 87 -2 percent 100 75.0 83.3 117 125 8.33

511411 1201050382 05-APR-2006 11:40 DONE 95 -0.55 percent 100 75.0 83.3 117 125 8.33

514686 1201057557 05-APR-2006 14:55 DONE 103 0.39 percent 100 75.0 83.3 117 125 8.33

514684 1201057549 06-APR-2006 12:05 DONE 111 1.3 percent 100 75.0 83.3 117 125 8.33

516172 1201060800 07-APR-2006 09:15 DONE 102 0.19 percent 100 75.0 83.3 117 125 8.33

516170 1201060796 07-APR-2006 09:55 DONE 111 1.4 percent 100 75.0 83.3 117 125 8.33

516189 1201060832 07-APR-2006 23:19 DONE 102 0.28 percent 100 75.0 83.3 117 125 8.33

518058 1201064986 10-APR-2006 09:30 DONE 120 2.4 percent 100 75.0 83.3 117 125 8.33

515528 1201059362 10-APR-2006 23:50 DONE 95 -0.58 percent 100 75.0 83.3 117 125 8.33

Radium-226 RER: Limits LCL = 0 UCL = 3

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

491123 1201003602 06-JAN-2006 08:30 DONE 01 0.52 dec 0.65 0 -0.689 1.99 3.00 0.67

492281 1201006340 09-JAN-2006 14:10 DONE 0.22 -0.64 dec 0.65 0 -0.689 1.99 3.00 0.67

493744 1201009613 16-JAN-2006 12:35 DONE 0.25 -0.59 dec 0.65 0 -0.689 1.99 3.00 0.67

491603 1201004809 16-JAN-2006 17:40 DONE 0.05 -0.89 dec 0.65 0 -0.689 1.99 3.00 0.67

496175 1201015002 24-JAN-2006 12:30 DONE 0.27 -0.56 dec 0.65 0 -0.689 1.99 3.00 0.67

494116 1201010400 26-JAN-2006 11:30 DONE 0.19 -0.68 dec 0.65 0 -0.689 1.99 3.00 0.67

498307 1201019879 31-JAN-2006 11:50 DONE 0.09 -0.84 dec 0.65 0 -0.689 1.99 3.00 0.67

494113 1201010392 06-FEB-2006 12:23 DONE 0.47 -0.27 dec 0.65 0 -0.689 1.99 3.00 0.67

498877 1201021133 09-FEB-2006 14:10 DONE 2.34 2.5 dec 0.65 0 -0.689 1.99 3.00 0.67

502800 1201030385 20-FEB-2006 12:05 DONE 0.22 -0.64 dec 0.65 0 -0.689 1.99 3.00 0.67

502788 1201030379 20-FEB-2006 21:00 DONE 2.11 2.2 dec 0.65 0 -0.689 1.99 3.00 0.67

501470 1201027422 21-FEB-2006 12:05 DONE 1.67 1.5 dec 0.65 0 -0.689 1.99 3.00 0.67

504420 1201034005 22-FEB-2006 10:35 DONE 0.8 0.22 dec 0.65 0 -0.689 1.99 3.00 0.67

505540 1201036745 25-FEB-2006 12:15 DONE 0.38 -0.4 dec 0.65 0 -0.689 1.99 3.00 0.67

504418 1201033997 25-FEB-2006 13:50 DONE 0.81 0.25 dec 0.65 0 -0.689 1.99 3.00 0.67

505537 1201036733 26-FEB-2006 12:30 DONE 0.07 -0.87 dec 0.65 0 -0.689 1.99 3.00 0.67

504916 1201035200 28-FEB-2006 11:20 DONE 2.02 2.1 dec 0.65 0 -0.689 1.99 3.00 0.67

505541 1201036749 01-MAR-2006 11:00 DONE 00 -0.96 dec 0.65 0 -0.689 1.99 3.00 0.67

506091 1201038002 03-MAR-2006 11:15 DONE 0.77 0.18 dec 0.65 0 -0.689 1.99 3.00 0.67

506887 1201039889 04-MAR-2006 20:29 DONE 0.42 -0.35 dec 0.65 0 -0.689 1.99 3.00 0.67
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506889 1201039897 06-MAR-2006 09:00 DONE 0.19 -0.68 dec 0.65 0 -0.689 1.99 3.00 0.67

506097 1201038018 07-MAR-2006 09:30 DONE 1.45 1.2 dec 0.65 0 -0.689 1.99 3.00 0.67

506099 1201038022 08-MAR-2006 09:55 DONE 0.85 0.31 dec 0.65 0 -0.689 1.99 3.00 0.67

508847 1201044643 13-MAR-2006 09:00 DONE 0.21 -0.65 dec 0.65 0 -0.689 1.99 3.00 0.67

510100 1201047354 13-MAR-2006 10:40 DONE 0.28 -0.55 dec 0.65 0 -0.689 1.99 3.00 0.67

508848 1201044647 14-MAR-2006 10:35 DONE 0.34 -0.46 dec 0.65 0 -0.689 1.99 3.00 0.67

510098 1201047345 15-MAR-2006 10:30 DONE 0.66 0.01 dec 0.65 0 -0.689 1.99 3.00 0.67

511905 1201051484 23-MAR-2006 20:10 DONE 1.74 1.6 dec 0.65 0 -0.689 1.99 3.00 0.67

513423 1201054877 24-MAR-2006 07:50 DONE 0.23 -0.62 dec 0.65 0 -0.689 1.99 3.00 0.67

512638 1201053209 24-MAR-2006 08:30 DONE 0.08 -0.85 dec 0.65 0 -0.689 1.99 3.00 0.67

510097 1201047341 27-MAR-2006 12:05 DONE 0.25 -0.59 dec 0.65 0 -0.689 1.99 3.00 0.67

511410 1201050376 04-APR-2006 10:50 DONE 0.28 -0.55 dec 0.65 0 -0.689 1.99 3.00 0.67

Radium-226 SPIKE: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

508193 1201043051 11-MAR-2006 19:02 DONE 95 -0.58 percent 100 75.0 83.3 117 125 8.33

510096 1201047338 13-MAR-2006 07:55 DONE 113 1.5 percent 100 75.0 83.3 117 125 8.33

508847 1201044644 13-MAR-2006 09:00 DONE 109 1 percent 100 75.0 83.3 117 125 8.33

510100 1201047355 13-MAR-2006 11:45 DONE 114 1.7 percent 100 75.0 83.3 117 125 8.33

507422 1201041268 14-MAR-2006 07:25 DONE 76 -3 percent 100 75.0 83.3 117 125 8.33

508848 1201044648 14-MAR-2006 10:35 DONE 118 2.2 percent 100 75.0 83.3 117 125 8.33

508845 1201044632 14-MAR-2006 16:00 DONE 79 -3 percent 100 75.0 83.3 117 125 8.33

510098 1201047346 15-MAR-2006 10:30 DONE 88 -1 percent 100 75.0 83.3 117 125 8.33

510098 1201047347 15-MAR-2006 10:30 DONE 82 -2 percent 100 75.0 83.3 117 125 8.33

508846 1201044636 16-MAR-2006 13:15 DONE 120 2.4 percent 100 75.0 83.3 117 125 8.33

510099 1201047351 17-MAR-2006 09:45 DONE 100 0.04 percent 100 75.0 83.3 117 125 8.33

510646 1201048628 17-MAR-2006 18:12 DONE 95 -0.57 percent 100 75.0 83.3 117 125 8.33

510094 1201047330 21-MAR-2006 11:10 DONE 76 -3 percent 100 75.0 83.3 117 125 8.33

508851 1201044657 21-MAR-2006 11:30 DONE 107 0.88 percent 100 75.0 83.3 117 125 8.33

511412 1201050385 21-MAR-2006 14:15 DONE 83 -2 percent 100 75.0 83.3 117 125 8.33

510101 1201047359 22-MAR-2006 10:00 DONE 96 -0.46 percent 100 75.0 83.3 117 125 8.33

510095 1201047334 22-MAR-2006 11:05 DONE 99 -0.06 percent 100 75.0 83.3 117 125 8.33

511384 1201050307 23-MAR-2006 12:35 DONE 113 1.6 percent 100 75.0 83.3 117 125 8.33

511905 1201051485 23-MAR-2006 20:10 DONE 124 2.9 percent 100 75.0 83.3 117 125 8.33

513423 1201054878 24-MAR-2006 07:50 DONE 112 1.5 percent 100 75.0 83.3 117 125 8.33

512638 1201053210 24-MAR-2006 08:30 DONE 99 -0.07 percent 100 75.0 83.3 117 125 8.33

508195 1201043055 25-MAR-2006 14:20 DONE 116 1.9 percent 100 75.0 83.3 117 125 8.33

510097 1201047342 27-MAR-2006 12:05 DONE 103 0.33 percent 100 75.0 83.3 117 125 8.33

512753 1201053463 27-MAR-2006 20:30 DONE 82 -2 percent 100 75.0 83.3 117 125 8.33

513367 1201054755 28-MAR-2006 22:50 DONE 100 -0.04 percent 100 75.0 83.3 117 125 8.33

512637 1201053206 29-MAR-2006 12:20 DONE 90 -1 percent 100 75.0 83.3 117 125 8.33

514680 1201057532 30-MAR-2006 20:04 DONE 87 -2 percent 100 75.0 83.3 117 125 8.33

514682 1201057536 31-MAR-2006 23:18 DONE 88 -1 percent 100 75.0 83.3 117 125 8.33

512635 1201053198 01-APR-2006 13:00 DONE 96 -0.43 percent 100 75.0 83.3 117 125 8.33

512634 1201053194 03-APR-2006 12:50 DONE 108 0.97 percent 100 75.0 83.3 117 125 8.33

516190 1201060835 04-APR-2006 05:45 DONE 125 3 percent 100 75.0 83.3 117 125 8.33

511410 1201050377 04-APR-2006 11:25 DONE 105 0.6 percent 100 75.0 83.3 117 125 8.33

511411 1201050381 05-APR-2006 11:40 DONE 91 -1 percent 100 75.0 83.3 117 125 8.33

514686 1201057556 05-APR-2006 14:55 DONE 94 -0.67 percent 100 75.0 83.3 117 125 8.33

514684 1201057548 06-APR-2006 12:05 DONE 105 0.65 percent 100 75.0 83.3 117 125 8.33
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516172 1201060799 07-APR-2006 09:15 DONE 107 0.86 percent 100 75.0 83.3 117 125 8.33

516170 1201060795 07-APR-2006 09:55 DONE 110 1.2 percent 100 75.0 83.3 117 125 8.33

516189 1201060831 08-APR-2006 15:20 DONE 123 2.8 percent 100 75.0 83.3 117 125 8.33

518058 1201064985 10-APR-2006 09:30 DONE 91 -1 percent 100 75.0 83.3 117 125 8.33
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SPC Graph for Gross AlphaNon Vol Beta in Liquids 4/23/2006

Denotes Outlier

ALPHA BLANK

DATE

pCi/L
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+ 3 Sigma 125.0
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SPC Graph for Gross AlphaNon Vol Beta in Liquids 4/23/2006

Denotes Outlier

ALPHA SPIKE
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percent
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Data used for Gross AlphaNon Vol Beta in Liquids 
24-APR-2006

ALPHA BLANK: Limits LCL = -4.4 UCL = 4.6

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

512345 1201052579 05-APR-2006 10:37 DONE 0 -0.19 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

517638 1201064048 05-APR-2006 17:57 DONE 0 -0.12 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

517414 1201063510 06-APR-2006 13:36 DONE 0 -0.02 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

518414 1201065760 06-APR-2006 22:25 DONE 5 3.3 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

517429 1201063581 06-APR-2006 23:52 DONE 0 -0.15 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

518054 1201064971 07-APR-2006 10:38 DONE 0 -0.18 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

516597 1201061658 07-APR-2006 13:29 DONE 0 -0.06 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

518421 1201065783 07-APR-2006 14:41 DONE 0 -0.04 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

518416 1201065775 07-APR-2006 23:35 DONE 0 -0.06 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

517822 1201064445 08-APR-2006 11:59 DONE 1 0.32 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

517424 1201063568 08-APR-2006 13:14 DUSE 1 0.56 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

517820 1201064433 08-APR-2006 14:53 DONE 0 -0.23 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

518877 1201066813 09-APR-2006 11:02 DONE 0 -0.26 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

519677 1201068639 10-APR-2006 15:50 DONE 0 -0.06 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

519306 1201067676 10-APR-2006 23:54 DUSE 0 0.18 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

519285 1201067617 11-APR-2006 00:02 DONE 0 -0 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

518886 1201066843 11-APR-2006 10:42 DUSE 0 00 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

519967 1201069270 11-APR-2006 15:48 DONE 0 -0.06 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

519714 1201068735 11-APR-2006 19:10 DONE 0 -0.18 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

519953 1201069253 11-APR-2006 22:24 DONE 0 -0.06 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

519281 1201067602 11-APR-2006 22:32 DONE 0 -0.23 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

519298 1201067653 12-APR-2006 13:16 DUSE -7 -5 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

519715 1201068739 12-APR-2006 15:01 DUSE 0 0.01 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

519284 1201067612 13-APR-2006 10:15 DONE 1 0.28 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

520724 1201070985 13-APR-2006 15:14 DONE 0 -0.06 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

520726 1201070990 14-APR-2006 10:12 DONE 0 -0.06 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

520501 1201070427 14-APR-2006 13:14 DONE 0 0.01 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

520499 1201070417 14-APR-2006 13:40 DONE 0 -0.28 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

520512 1201070466 14-APR-2006 13:51 DUSE 0 0.26 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

521223 1201072195 14-APR-2006 23:46 DONE 0 -0.06 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

520967 1201071529 17-APR-2006 15:55 DUSE 1 0.3 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

520963 1201071507 17-APR-2006 20:42 DONE 1 0.43 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

521595 1201073053 18-APR-2006 18:36 DONE 0 0.24 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

520500 1201070422 18-APR-2006 19:55 DONE 0 -0.04 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

520511 1201070461 19-APR-2006 15:16 DONE 0 -0.03 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

521909 1201073913 20-APR-2006 12:05 DONE 1 0.31 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

520514 1201070471 20-APR-2006 22:54 DONE 1 0.3 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

521039 1201071723 20-APR-2006 22:57 DONE 0 0.03 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

522372 1201075021 21-APR-2006 10:27 DONE 2 0.95 pCi/L 0.09 -4.4 -2.9 3.08 4.57 1.49

ALPHA DUP: Limits LCL = 0 UCL = 20

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

515770 1201060014 03-APR-2006 23:30 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

512357 1201052626 04-APR-2006 13:57 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5
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516803 1201062204 04-APR-2006 22:06 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

515787 1201060059 05-APR-2006 14:53 DONE 51 1.7 percent 12.4 0 -35 59.4 20.0 23.5

512345 1201052580 05-APR-2006 16:17 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

517638 1201064049 05-APR-2006 17:57 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

517414 1201063511 06-APR-2006 13:36 DONE 23 0.45 percent 12.4 0 -35 59.4 20.0 23.5

517424 1201063569 06-APR-2006 19:39 DUSE 92 3.4 percent 12.4 0 -35 59.4 20.0 23.5

518414 1201065761 06-APR-2006 22:25 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

512358 1201052631 06-APR-2006 23:57 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

518054 1201064972 07-APR-2006 10:38 DONE 76 2.7 percent 12.4 0 -35 59.4 20.0 23.5

516597 1201061659 07-APR-2006 13:29 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

518421 1201065784 07-APR-2006 14:41 DONE 12 -0 percent 12.4 0 -35 59.4 20.0 23.5

518416 1201065776 07-APR-2006 23:35 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

517822 1201064446 08-APR-2006 11:59 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

517429 1201063582 08-APR-2006 16:09 DONE 27 0.61 percent 12.4 0 -35 59.4 20.0 23.5

517820 1201064434 08-APR-2006 16:11 DONE 19 0.29 percent 12.4 0 -35 59.4 20.0 23.5

518877 1201066814 09-APR-2006 11:08 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

519306 1201067677 10-APR-2006 23:54 DUSE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

519285 1201067618 11-APR-2006 00:02 DONE 10 -0.11 percent 12.4 0 -35 59.4 20.0 23.5

518886 1201066844 11-APR-2006 10:42 DUSE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

519677 1201068640 11-APR-2006 11:40 DONE 11 -0.08 percent 12.4 0 -35 59.4 20.0 23.5

519715 1201068740 11-APR-2006 17:55 DUSE 76 2.7 percent 12.4 0 -35 59.4 20.0 23.5

519714 1201068736 11-APR-2006 19:09 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

519281 1201067603 11-APR-2006 23:34 DONE 11 -0.07 percent 12.4 0 -35 59.4 20.0 23.5

519298 1201067654 12-APR-2006 13:16 DUSE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

519284 1201067613 14-APR-2006 10:12 DONE 13 0.01 percent 12.4 0 -35 59.4 20.0 23.5

520501 1201070428 14-APR-2006 13:14 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

520499 1201070418 14-APR-2006 13:40 DONE 18 0.24 percent 12.4 0 -35 59.4 20.0 23.5

520512 1201070467 14-APR-2006 13:51 DUSE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

520963 1201071508 14-APR-2006 16:22 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

520967 1201071530 17-APR-2006 15:55 DUSE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

521595 1201073054 18-APR-2006 18:36 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

520500 1201070423 18-APR-2006 21:57 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

520511 1201070462 19-APR-2006 15:27 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

521909 1201073914 20-APR-2006 12:05 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

520514 1201070472 20-APR-2006 22:54 DONE 0 -0.53 percent 12.4 0 -35 59.4 20.0 23.5

521039 1201071724 20-APR-2006 22:57 DONE 4 -0.38 percent 12.4 0 -35 59.4 20.0 23.5

522372 1201075022 21-APR-2006 10:27 DONE 41 1.2 percent 12.4 0 -35 59.4 20.0 23.5

ALPHA LCS: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

516803 1201062206 04-APR-2006 11:49 DONE 96 -0.48 percent 100 75.0 83.3 117 125 8.33

512359 1201052639 04-APR-2006 13:12 DONE 120 2.3 percent 100 75.0 83.3 117 125 8.33

512357 1201052629 04-APR-2006 13:57 DONE 90 -1 percent 100 75.0 83.3 117 125 8.33

512345 1201052581 05-APR-2006 10:37 DONE 125 3 percent 100 75.0 83.3 117 125 8.33

517638 1201064051 05-APR-2006 17:57 DONE 82 -2 percent 100 75.0 83.3 117 125 8.33

517414 1201063512 06-APR-2006 10:38 DONE 105 0.58 percent 100 75.0 83.3 117 125 8.33

512358 1201052634 06-APR-2006 20:53 DONE 96 -0.44 percent 100 75.0 83.3 117 125 8.33

518414 1201065763 06-APR-2006 22:15 DONE 98 -0.3 percent 100 75.0 83.3 117 125 8.33

518054 1201064974 07-APR-2006 10:24 DONE 108 1 percent 100 75.0 83.3 117 125 8.33

516597 1201061661 07-APR-2006 13:13 DONE 99 -0.07 percent 100 75.0 83.3 117 125 8.33
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517429 1201063584 07-APR-2006 13:18 DONE 106 0.7 percent 100 75.0 83.3 117 125 8.33

518421 1201065785 07-APR-2006 13:24 DONE 80 -2 percent 100 75.0 83.3 117 125 8.33

517424 1201063571 07-APR-2006 22:29 DUSE 162 7.4 percent 100 75.0 83.3 117 125 8.33

517822 1201064448 08-APR-2006 11:58 DONE 105 0.55 percent 100 75.0 83.3 117 125 8.33

518416 1201065778 08-APR-2006 11:58 DONE 113 1.6 percent 100 75.0 83.3 117 125 8.33

517820 1201064436 08-APR-2006 16:05 DONE 101 0.17 percent 100 75.0 83.3 117 125 8.33

518877 1201066816 09-APR-2006 11:08 DONE 96 -0.51 percent 100 75.0 83.3 117 125 8.33

519306 1201067679 11-APR-2006 10:35 DUSE 111 1.3 percent 100 75.0 83.3 117 125 8.33

518886 1201066846 11-APR-2006 10:35 DUSE 115 1.8 percent 100 75.0 83.3 117 125 8.33

519285 1201067619 11-APR-2006 10:38 DONE 104 0.49 percent 100 75.0 83.3 117 125 8.33

519281 1201067605 11-APR-2006 17:34 DONE 95 -0.65 percent 100 75.0 83.3 117 125 8.33

519715 1201068742 11-APR-2006 17:56 DUSE 109 1.1 percent 100 75.0 83.3 117 125 8.33

519714 1201068738 11-APR-2006 19:09 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

519298 1201067656 12-APR-2006 13:01 DUSE 87 -2 percent 100 75.0 83.3 117 125 8.33

519284 1201067615 13-APR-2006 10:14 DONE 103 0.31 percent 100 75.0 83.3 117 125 8.33

520499 1201070420 14-APR-2006 12:37 DONE 119 2.3 percent 100 75.0 83.3 117 125 8.33

520501 1201070430 14-APR-2006 13:38 DONE 116 1.9 percent 100 75.0 83.3 117 125 8.33

520512 1201070469 14-APR-2006 14:18 DUSE 101 0.17 percent 100 75.0 83.3 117 125 8.33

520963 1201071510 14-APR-2006 16:27 DONE 100 -0.01 percent 100 75.0 83.3 117 125 8.33

521223 1201072196 15-APR-2006 11:42 DONE 118 2.2 percent 100 75.0 83.3 117 125 8.33

521223 1201072197 15-APR-2006 11:42 DONE 104 0.5 percent 100 75.0 83.3 117 125 8.33

520967 1201071532 17-APR-2006 15:59 DUSE 104 0.51 percent 100 75.0 83.3 117 125 8.33

521595 1201073056 18-APR-2006 18:36 DONE 120 2.4 percent 100 75.0 83.3 117 125 8.33

520500 1201070425 18-APR-2006 21:57 DONE 125 3 percent 100 75.0 83.3 117 125 8.33

520511 1201070464 19-APR-2006 15:16 DONE 118 2.1 percent 100 75.0 83.3 117 125 8.33

521909 1201073916 20-APR-2006 12:04 DONE 85 -2 percent 100 75.0 83.3 117 125 8.33

520514 1201070474 21-APR-2006 10:57 DONE 102 0.21 percent 100 75.0 83.3 117 125 8.33

522372 1201075024 21-APR-2006 11:14 DONE 116 1.9 percent 100 75.0 83.3 117 125 8.33

521039 1201071726 21-APR-2006 11:57 DONE 87 -2 percent 100 75.0 83.3 117 125 8.33

ALPHA RER: Limits LCL = 0 UCL = 3

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

504791 1201034937 02-MAR-2006 12:20 DONE 3.05 3.3 dec 0.67 0 -0.774 2.11 3.00 0.72

508151 1201042981 02-MAR-2006 15:47 DONE 0.02 -0.9 dec 0.67 0 -0.774 2.11 3.00 0.72

507328 1201040975 04-MAR-2006 14:29 DONE 0.33 -0.47 dec 0.67 0 -0.774 2.11 3.00 0.72

507334 1201041012 05-MAR-2006 12:39 DONE 0.75 0.11 dec 0.67 0 -0.774 2.11 3.00 0.72

509163 1201045368 06-MAR-2006 14:31 DONE 2.13 2 dec 0.67 0 -0.774 2.11 3.00 0.72

507727 1201041919 07-MAR-2006 10:20 DONE 0.29 -0.53 dec 0.67 0 -0.774 2.11 3.00 0.72

507322 1201040960 07-MAR-2006 23:48 DONE 0.26 -0.57 dec 0.67 0 -0.774 2.11 3.00 0.72

509609 1201046300 09-MAR-2006 10:41 DONE 0.63 -0.06 dec 0.67 0 -0.774 2.11 3.00 0.72

510679 1201048728 11-MAR-2006 13:09 DONE 00 -0.92 dec 0.67 0 -0.774 2.11 3.00 0.72

511290 1201050094 13-MAR-2006 19:39 DONE 1.23 0.78 dec 0.67 0 -0.774 2.11 3.00 0.72

507882 1201042399 13-MAR-2006 22:13 DONE 0.23 -0.61 dec 0.67 0 -0.774 2.11 3.00 0.72

508552 1201043913 15-MAR-2006 11:40 DONE 0.51 -0.22 dec 0.67 0 -0.774 2.11 3.00 0.72

513207 1201054443 20-MAR-2006 13:31 DONE 0.8 0.19 dec 0.67 0 -0.774 2.11 3.00 0.72

513323 1201054707 20-MAR-2006 23:27 DONE 1.42 1 dec 0.67 0 -0.774 2.11 3.00 0.72

513145 1201054305 22-MAR-2006 13:07 DONE 0.16 -0.71 dec 0.67 0 -0.774 2.11 3.00 0.72

512340 1201052566 22-MAR-2006 14:17 DONE 1.56 1.2 dec 0.67 0 -0.774 2.11 3.00 0.72

513715 1201055365 22-MAR-2006 17:14 DONE 0.09 -0.8 dec 0.67 0 -0.774 2.11 3.00 0.72

512320 1201052517 24-MAR-2006 11:03 DONE 0.02 -0.9 dec 0.67 0 -0.774 2.11 3.00 0.72
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512211 1201052245 24-MAR-2006 12:04 DONE 0.97 0.43 dec 0.67 0 -0.774 2.11 3.00 0.72

512355 1201052621 26-MAR-2006 11:17 DONE 1.27 0.84 dec 0.67 0 -0.774 2.11 3.00 0.72

515350 1201058969 28-MAR-2006 18:43 DONE 0.61 -0.08 dec 0.67 0 -0.774 2.11 3.00 0.72

512342 1201052572 30-MAR-2006 10:36 DONE 0.23 -0.61 dec 0.67 0 -0.774 2.11 3.00 0.72

515347 1201059973 30-MAR-2006 14:29 DONE 0.04 -0.87 dec 0.67 0 -0.774 2.11 3.00 0.72

515780 1201060049 30-MAR-2006 22:54 DONE 0.13 -0.75 dec 0.67 0 -0.774 2.11 3.00 0.72

512338 1201052561 03-APR-2006 13:43 DUSE 1.06 0.55 dec 0.67 0 -0.774 2.11 3.00 0.72

517216 1201063048 03-APR-2006 16:14 DONE 0.03 -0.88 dec 0.67 0 -0.774 2.11 3.00 0.72

516282 1201061016 03-APR-2006 19:01 DONE 0.42 -0.34 dec 0.67 0 -0.774 2.11 3.00 0.72

512351 1201052604 03-APR-2006 22:37 DONE 0.01 -0.92 dec 0.67 0 -0.774 2.11 3.00 0.72

512357 1201052626 04-APR-2006 13:57 DONE 0.33 -0.47 dec 0.67 0 -0.774 2.11 3.00 0.72

515787 1201060059 05-APR-2006 14:53 DONE 2.51 2.6 dec 0.67 0 -0.774 2.11 3.00 0.72

512345 1201052580 05-APR-2006 16:17 DONE 0.7 0.04 dec 0.67 0 -0.774 2.11 3.00 0.72

517414 1201063511 06-APR-2006 13:36 DONE 1.39 1 dec 0.67 0 -0.774 2.11 3.00 0.72

518054 1201064972 07-APR-2006 10:38 DONE 1.06 0.55 dec 0.67 0 -0.774 2.11 3.00 0.72

516597 1201061659 07-APR-2006 13:29 DONE 0.35 -0.44 dec 0.67 0 -0.774 2.11 3.00 0.72

517429 1201063582 08-APR-2006 16:09 DONE 0.23 -0.6 dec 0.67 0 -0.774 2.11 3.00 0.72

519677 1201068640 11-APR-2006 11:40 DONE 0.38 -0.4 dec 0.67 0 -0.774 2.11 3.00 0.72

519715 1201068740 11-APR-2006 17:55 DUSE 0.6 -0.09 dec 0.67 0 -0.774 2.11 3.00 0.72

521595 1201073054 18-APR-2006 18:36 DONE 0.15 -0.71 dec 0.67 0 -0.774 2.11 3.00 0.72

520511 1201070462 19-APR-2006 15:27 DONE 0.05 -0.85 dec 0.67 0 -0.774 2.11 3.00 0.72

ALPHA SPIKE: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

517822 1201064447 10-APR-2006 15:50 DONE 71 -3 percent 100 75.0 83.3 117 125 8.33

517820 1201064435 10-APR-2006 19:10 DONE 77 -3 percent 100 75.0 83.3 117 125 8.33

517820 1201064437 10-APR-2006 19:10 DONE 100 0.05 percent 100 75.0 83.3 117 125 8.33

519306 1201067678 11-APR-2006 10:35 DUSE 72 -3 percent 100 75.0 83.3 117 125 8.33

518886 1201066845 11-APR-2006 10:35 DUSE 85 -2 percent 100 75.0 83.3 117 125 8.33

518886 1201066847 11-APR-2006 10:35 DUSE 86 -2 percent 100 75.0 83.3 117 125 8.33

519281 1201067604 11-APR-2006 17:34 DONE 112 1.4 percent 100 75.0 83.3 117 125 8.33

519281 1201067611 11-APR-2006 17:34 DONE 92 -1 percent 100 75.0 83.3 117 125 8.33

519715 1201068741 11-APR-2006 17:56 DUSE 104 0.42 percent 100 75.0 83.3 117 125 8.33

519715 1201068743 11-APR-2006 17:56 DUSE 106 0.69 percent 100 75.0 83.3 117 125 8.33

519714 1201068744 11-APR-2006 19:09 DONE 108 0.99 percent 100 75.0 83.3 117 125 8.33

519714 1201068737 11-APR-2006 19:10 DONE 104 0.5 percent 100 75.0 83.3 117 125 8.33

519298 1201067655 12-APR-2006 13:01 DUSE 73 -3 percent 100 75.0 83.3 117 125 8.33

519298 1201067657 12-APR-2006 13:01 DUSE 65 -4 percent 100 75.0 83.3 117 125 8.33

519284 1201067614 13-APR-2006 10:14 DONE 62 -5 percent 100 75.0 83.3 117 125 8.33

519284 1201067616 13-APR-2006 10:14 DONE 67 -4 percent 100 75.0 83.3 117 125 8.33

520499 1201070419 14-APR-2006 12:37 DONE 93 -0.78 percent 100 75.0 83.3 117 125 8.33

520499 1201070421 14-APR-2006 12:37 DONE 99 -0.1 percent 100 75.0 83.3 117 125 8.33

520501 1201070431 14-APR-2006 13:38 DONE 111 1.3 percent 100 75.0 83.3 117 125 8.33

520501 1201070429 14-APR-2006 13:38 DONE 88 -1 percent 100 75.0 83.3 117 125 8.33

520512 1201070468 14-APR-2006 14:18 DUSE 106 0.71 percent 100 75.0 83.3 117 125 8.33

520512 1201070470 14-APR-2006 14:18 DUSE 91 -1 percent 100 75.0 83.3 117 125 8.33

520963 1201071509 14-APR-2006 16:27 DONE 100 -0.04 percent 100 75.0 83.3 117 125 8.33

520963 1201071511 14-APR-2006 16:27 DONE 99 -0.11 percent 100 75.0 83.3 117 125 8.33

520967 1201071531 17-APR-2006 15:59 DUSE 118 2.2 percent 100 75.0 83.3 117 125 8.33

520967 1201071533 17-APR-2006 15:59 DUSE 104 0.45 percent 100 75.0 83.3 117 125 8.33
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520500 1201070424 18-APR-2006 21:57 DONE 115 1.8 percent 100 75.0 83.3 117 125 8.33

520500 1201070426 18-APR-2006 21:57 DONE 114 1.7 percent 100 75.0 83.3 117 125 8.33

520511 1201070463 19-APR-2006 15:16 DONE 88 -1 percent 100 75.0 83.3 117 125 8.33

520511 1201070465 19-APR-2006 15:16 DONE 87 -2 percent 100 75.0 83.3 117 125 8.33

521909 1201073915 20-APR-2006 10:57 DONE 101 0.12 percent 100 75.0 83.3 117 125 8.33

521909 1201073917 20-APR-2006 10:57 DONE 99 -0.11 percent 100 75.0 83.3 117 125 8.33

520514 1201070473 21-APR-2006 10:57 DONE 49 -6 percent 100 75.0 83.3 117 125 8.33

520514 1201070475 21-APR-2006 10:57 DONE 49 -6 percent 100 75.0 83.3 117 125 8.33

522372 1201075023 21-APR-2006 11:14 DONE 101 0.07 percent 100 75.0 83.3 117 125 8.33

521595 1201073055 21-APR-2006 11:19 DONE 101 0.18 percent 100 75.0 83.3 117 125 8.33

521595 1201075101 21-APR-2006 11:19 DONE 94 -0.66 percent 100 75.0 83.3 117 125 8.33

521039 1201071725 21-APR-2006 11:57 DONE 65 -4 percent 100 75.0 83.3 117 125 8.33

521039 1201071728 21-APR-2006 11:57 DONE 71 -3 percent 100 75.0 83.3 117 125 8.33

ALPHA SPRPD: Limits LCL = 0 UCL = 20

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

512353 1201052618 27-MAR-2006 18:05 DONE 14 0.53 percent 9.83 0 -6.2 25.9 20.0 8.04

514200 1201056423 28-MAR-2006 14:57 DUSE 22 1.6 percent 9.83 0 -6.2 25.9 20.0 8.04

512349 1201052596 30-MAR-2006 10:39 DONE 15 0.63 percent 9.83 0 -6.2 25.9 20.0 8.04

515227 1201058649 30-MAR-2006 21:22 DUSE 4 -0.79 percent 9.83 0 -6.2 25.9 20.0 8.04

512338 1201052563 31-MAR-2006 12:43 DUSE 2 -0.98 percent 9.83 0 -6.2 25.9 20.0 8.04

512342 1201052574 31-MAR-2006 19:15 DONE 5 -0.56 percent 9.83 0 -6.2 25.9 20.0 8.04

515770 1201060026 31-MAR-2006 23:24 DONE 19 1.1 percent 9.83 0 -6.2 25.9 20.0 8.04

516282 1201061019 31-MAR-2006 23:38 DONE 24 1.7 percent 9.83 0 -6.2 25.9 20.0 8.04

515787 1201060069 03-APR-2006 11:49 DONE 4 -0.73 percent 9.83 0 -6.2 25.9 20.0 8.04

516807 1201062232 03-APR-2006 20:57 DUSE 1 -1 percent 9.83 0 -6.2 25.9 20.0 8.04

516803 1201062207 04-APR-2006 11:49 DONE 5 -0.64 percent 9.83 0 -6.2 25.9 20.0 8.04

512357 1201052628 04-APR-2006 13:57 DONE 9 -0.05 percent 9.83 0 -6.2 25.9 20.0 8.04

512351 1201052606 04-APR-2006 21:58 DONE 17 0.92 percent 9.83 0 -6.2 25.9 20.0 8.04

517638 1201064061 05-APR-2006 17:57 DONE 22 1.5 percent 9.83 0 -6.2 25.9 20.0 8.04

512358 1201052633 06-APR-2006 20:53 DONE 14 0.53 percent 9.83 0 -6.2 25.9 20.0 8.04

518414 1201065764 06-APR-2006 22:15 DONE 4 -0.67 percent 9.83 0 -6.2 25.9 20.0 8.04

516597 1201061662 07-APR-2006 13:13 DONE 15 0.58 percent 9.83 0 -6.2 25.9 20.0 8.04

517429 1201063585 07-APR-2006 13:18 DONE 8 -0.23 percent 9.83 0 -6.2 25.9 20.0 8.04

517822 1201064449 08-APR-2006 11:58 DONE 15 0.68 percent 9.83 0 -6.2 25.9 20.0 8.04

518416 1201065779 08-APR-2006 11:58 DONE 5 -0.57 percent 9.83 0 -6.2 25.9 20.0 8.04

518877 1201066817 09-APR-2006 11:08 DONE 33 2.9 percent 9.83 0 -6.2 25.9 20.0 8.04

517820 1201064437 10-APR-2006 19:10 DONE 16 0.76 percent 9.83 0 -6.2 25.9 20.0 8.04

518886 1201066847 11-APR-2006 10:35 DUSE 1 -1 percent 9.83 0 -6.2 25.9 20.0 8.04

519281 1201067611 11-APR-2006 17:34 DONE 12 0.21 percent 9.83 0 -6.2 25.9 20.0 8.04

519715 1201068743 11-APR-2006 17:56 DUSE 2 -0.96 percent 9.83 0 -6.2 25.9 20.0 8.04

519714 1201068744 11-APR-2006 19:09 DONE 4 -0.75 percent 9.83 0 -6.2 25.9 20.0 8.04

519298 1201067657 12-APR-2006 13:01 DUSE 12 0.23 percent 9.83 0 -6.2 25.9 20.0 8.04

519284 1201067616 13-APR-2006 10:14 DONE 7 -0.41 percent 9.83 0 -6.2 25.9 20.0 8.04

520499 1201070421 14-APR-2006 12:37 DONE 3 -0.79 percent 9.83 0 -6.2 25.9 20.0 8.04

520501 1201070431 14-APR-2006 13:38 DONE 23 1.6 percent 9.83 0 -6.2 25.9 20.0 8.04

520512 1201070470 14-APR-2006 14:18 DUSE 15 0.61 percent 9.83 0 -6.2 25.9 20.0 8.04

520963 1201071511 14-APR-2006 16:27 DONE 1 -1 percent 9.83 0 -6.2 25.9 20.0 8.04

520967 1201071533 17-APR-2006 15:59 DUSE 13 0.38 percent 9.83 0 -6.2 25.9 20.0 8.04

520500 1201070426 18-APR-2006 21:57 DONE 1 -1 percent 9.83 0 -6.2 25.9 20.0 8.04
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520511 1201070465 19-APR-2006 15:16 DONE 2 -1 percent 9.83 0 -6.2 25.9 20.0 8.04

521909 1201073917 20-APR-2006 10:57 DONE 2 -0.98 percent 9.83 0 -6.2 25.9 20.0 8.04

520514 1201070475 21-APR-2006 10:57 DONE 0 -1 percent 9.83 0 -6.2 25.9 20.0 8.04

521595 1201075101 21-APR-2006 11:19 DONE 7 -0.33 percent 9.83 0 -6.2 25.9 20.0 8.04

521039 1201071728 21-APR-2006 11:57 DONE 7 -0.3 percent 9.83 0 -6.2 25.9 20.0 8.04
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SPC Graph for Gas Flow Radium 228 in Liquids 4/25/2006
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SPC Graph for Gas Flow Radium 228 in Liquids 4/25/2006
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Data used for Gas Flow Radium 228 in Liquids 26-APR-2006
Radium-228 BLANK: Limits LCL = -2.1 UCL = 2.9

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

500104 1201024129 13-FEB-2006 14:44 DONE 0 -0.38 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

500102 1201024122 13-FEB-2006 22:54 DONE 0 -0.15 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

500103 1201024126 14-FEB-2006 12:33 DONE 0 -0.2 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

500107 1201024135 17-FEB-2006 19:06 DONE 0 -0.24 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

500106 1201024132 18-FEB-2006 20:37 DONE 1 0.28 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

500108 1201024138 20-FEB-2006 13:18 DONE 1 0.14 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

500109 1201024141 21-FEB-2006 21:51 DONE 1 0.19 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

503553 1201031967 22-FEB-2006 23:15 DONE 0 -0.58 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

500111 1201024147 24-FEB-2006 13:04 DONE 0 -0.27 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

504736 1201034726 24-FEB-2006 19:27 DONE 0 -0.05 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

505206 1201035921 24-FEB-2006 23:05 DONE 0 -0.53 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

502697 1201030163 27-FEB-2006 20:34 DONE 0 -0.17 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

505945 1201037656 27-FEB-2006 21:44 DONE 0 -0.27 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

500110 1201024144 28-FEB-2006 11:44 DONE 1 0.51 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

505426 1201036460 01-MAR-2006 23:28 DONE 0 0.06 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

505422 1201036449 02-MAR-2006 20:45 DONE 0 -0.63 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

507266 1201040783 03-MAR-2006 12:51 DONE 0 -0.18 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

507261 1201040773 03-MAR-2006 19:46 DONE 0 -0.32 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

507469 1201041345 04-MAR-2006 14:23 DONE 0 -0.44 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

507481 1201041382 06-MAR-2006 15:43 DONE 0 -0.57 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

507501 1201041440 08-MAR-2006 11:56 DONE 0 -0.42 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

507516 1201041476 11-MAR-2006 15:32 DONE 5 5.6 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

508232 1201043146 13-MAR-2006 12:33 DONE 0 -0.32 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

510236 1201047754 14-MAR-2006 13:30 DONE 0 -0.19 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

510245 1201047773 16-MAR-2006 14:08 DONE 0 -0.03 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

513331 1201054714 22-MAR-2006 15:10 DONE 0 -0.2 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

510589 1201048485 24-MAR-2006 11:47 DONE 0 -0.13 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

508234 1201043153 27-MAR-2006 12:04 DONE 0 -0.49 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

510590 1201048488 28-MAR-2006 12:34 DONE 1 0.3 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

513290 1201054636 29-MAR-2006 15:21 DONE 0 -0.24 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

513295 1201054648 03-APR-2006 23:15 DONE 0 -0.4 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

517809 1201064414 06-APR-2006 22:35 DONE 0 0.05 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

515247 1201058669 07-APR-2006 21:32 DONE 0 -0.26 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

513299 1201054652 10-APR-2006 13:30 DONE 0 -0.51 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

515325 1201058924 10-APR-2006 18:53 DONE 0 -0.34 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

513308 1201054680 18-APR-2006 17:10 DONE 0 -0.15 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

518844 1201066724 19-APR-2006 12:20 DONE 2 1.5 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

521944 1201074036 24-APR-2006 12:19 DONE 0 0.07 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

515983 1201060416 26-APR-2006 13:29 DONE 0 -0.14 pCi/L 0.44 -2.1 -1.2 2.11 2.94 0.83

Radium-228 DUP: Limits LCL = 0 UCL = 20

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

500104 1201024130 13-FEB-2006 12:41 DONE 3 -0.54 percent 19 0 -41 79.3 20.0 30.2

500102 1201024123 13-FEB-2006 22:54 DONE 5 -0.47 percent 19 0 -41 79.3 20.0 30.2

500103 1201024127 14-FEB-2006 12:34 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

500107 1201024136 17-FEB-2006 19:06 DONE 23 0.14 percent 19 0 -41 79.3 20.0 30.2
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500106 1201024133 18-FEB-2006 19:01 DONE 83 2.1 percent 19 0 -41 79.3 20.0 30.2

500108 1201024139 20-FEB-2006 12:19 DONE 27 0.25 percent 19 0 -41 79.3 20.0 30.2

500109 1201024142 21-FEB-2006 21:51 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

503553 1201031968 22-FEB-2006 23:14 DONE 64 1.5 percent 19 0 -41 79.3 20.0 30.2

500111 1201024148 24-FEB-2006 13:04 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

504736 1201034727 24-FEB-2006 19:27 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

505206 1201035922 24-FEB-2006 21:57 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

502697 1201030164 27-FEB-2006 20:34 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

505945 1201037657 27-FEB-2006 21:45 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

500110 1201024145 28-FEB-2006 11:44 DONE 6 -0.44 percent 19 0 -41 79.3 20.0 30.2

505426 1201036461 02-MAR-2006 00:22 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

505422 1201036450 02-MAR-2006 20:45 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

507266 1201040784 03-MAR-2006 12:51 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

507261 1201040774 03-MAR-2006 19:46 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

507469 1201041346 04-MAR-2006 13:18 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

507481 1201041383 06-MAR-2006 15:43 DONE 58 1.3 percent 19 0 -41 79.3 20.0 30.2

507501 1201041441 08-MAR-2006 13:57 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

507516 1201041477 11-MAR-2006 15:32 DONE 11 -0.26 percent 19 0 -41 79.3 20.0 30.2

508232 1201043147 13-MAR-2006 12:33 DONE 29 0.34 percent 19 0 -41 79.3 20.0 30.2

510236 1201047755 14-MAR-2006 12:29 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

510245 1201047774 16-MAR-2006 14:08 DONE 69 1.7 percent 19 0 -41 79.3 20.0 30.2

513331 1201054715 22-MAR-2006 15:10 DONE 68 1.6 percent 19 0 -41 79.3 20.0 30.2

510589 1201048486 24-MAR-2006 11:47 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

508234 1201043154 27-MAR-2006 12:04 DONE 42 0.76 percent 19 0 -41 79.3 20.0 30.2

510590 1201048489 28-MAR-2006 12:34 DONE 5 -0.45 percent 19 0 -41 79.3 20.0 30.2

513290 1201054637 29-MAR-2006 15:21 DONE 116 3.2 percent 19 0 -41 79.3 20.0 30.2

513295 1201054649 03-APR-2006 23:15 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

517809 1201064415 06-APR-2006 22:35 DONE 47 0.92 percent 19 0 -41 79.3 20.0 30.2

515247 1201058670 07-APR-2006 21:32 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

513299 1201054653 10-APR-2006 13:28 DONE 9 -0.34 percent 19 0 -41 79.3 20.0 30.2

515325 1201058925 10-APR-2006 18:53 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

513308 1201054681 18-APR-2006 17:10 DONE 1 -0.61 percent 19 0 -41 79.3 20.0 30.2

518844 1201066725 19-APR-2006 12:20 DONE 4 -0.51 percent 19 0 -41 79.3 20.0 30.2

521944 1201074037 24-APR-2006 14:55 DONE 0 -0.63 percent 19 0 -41 79.3 20.0 30.2

515983 1201060417 26-APR-2006 13:29 DONE 73 1.8 percent 19 0 -41 79.3 20.0 30.2

Radium-228 LCS: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

500104 1201024131 13-FEB-2006 15:47 DONE 110 1.2 percent 100 75.0 83.3 117 125 8.33

500102 1201024125 13-FEB-2006 22:54 DONE 105 0.6 percent 100 75.0 83.3 117 125 8.33

500103 1201024128 14-FEB-2006 14:36 DONE 116 1.9 percent 100 75.0 83.3 117 125 8.33

500107 1201024137 17-FEB-2006 17:26 DONE 98 -0.19 percent 100 75.0 83.3 117 125 8.33

500106 1201024134 18-FEB-2006 17:56 DONE 101 0.16 percent 100 75.0 83.3 117 125 8.33

500108 1201024140 20-FEB-2006 13:22 DONE 88 -1 percent 100 75.0 83.3 117 125 8.33

500109 1201024143 21-FEB-2006 22:53 DONE 108 0.92 percent 100 75.0 83.3 117 125 8.33

503553 1201031970 23-FEB-2006 11:45 DONE 106 0.75 percent 100 75.0 83.3 117 125 8.33

500111 1201024149 24-FEB-2006 13:04 DONE 113 1.6 percent 100 75.0 83.3 117 125 8.33

504736 1201034728 24-FEB-2006 19:27 DONE 90 -1 percent 100 75.0 83.3 117 125 8.33

505206 1201035923 24-FEB-2006 23:05 DONE 100 -0.03 percent 100 75.0 83.3 117 125 8.33

502697 1201030165 27-FEB-2006 20:34 DONE 120 2.4 percent 100 75.0 83.3 117 125 8.33
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505945 1201037659 27-FEB-2006 22:08 DONE 108 0.93 percent 100 75.0 83.3 117 125 8.33

500110 1201024146 28-FEB-2006 16:07 DONE 88 -1 percent 100 75.0 83.3 117 125 8.33

505426 1201036462 02-MAR-2006 00:22 DONE 101 0.11 percent 100 75.0 83.3 117 125 8.33

505422 1201036451 02-MAR-2006 22:34 DONE 83 -2 percent 100 75.0 83.3 117 125 8.33

507266 1201040785 03-MAR-2006 13:59 DONE 119 2.3 percent 100 75.0 83.3 117 125 8.33

507261 1201040775 03-MAR-2006 19:46 DONE 102 0.25 percent 100 75.0 83.3 117 125 8.33

507469 1201041347 04-MAR-2006 13:19 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

507481 1201041384 06-MAR-2006 15:43 DONE 88 -1 percent 100 75.0 83.3 117 125 8.33

507501 1201041442 08-MAR-2006 13:57 DONE 99 -0.14 percent 100 75.0 83.3 117 125 8.33

507516 1201041479 11-MAR-2006 15:32 DONE 103 0.35 percent 100 75.0 83.3 117 125 8.33

508232 1201043149 13-MAR-2006 12:33 DONE 95 -0.58 percent 100 75.0 83.3 117 125 8.33

510236 1201047757 14-MAR-2006 13:30 DONE 101 0.13 percent 100 75.0 83.3 117 125 8.33

510245 1201047776 16-MAR-2006 14:09 DONE 102 0.24 percent 100 75.0 83.3 117 125 8.33

513331 1201054717 22-MAR-2006 15:10 DONE 103 0.35 percent 100 75.0 83.3 117 125 8.33

510589 1201048487 24-MAR-2006 11:47 DONE 101 0.17 percent 100 75.0 83.3 117 125 8.33

508234 1201043156 27-MAR-2006 18:15 DONE 88 -1 percent 100 75.0 83.3 117 125 8.33

510590 1201048491 28-MAR-2006 12:34 DONE 96 -0.5 percent 100 75.0 83.3 117 125 8.33

513290 1201054639 29-MAR-2006 15:22 DONE 95 -0.59 percent 100 75.0 83.3 117 125 8.33

513295 1201054651 03-APR-2006 21:58 DONE 92 -0.98 percent 100 75.0 83.3 117 125 8.33

517809 1201064417 06-APR-2006 22:35 DONE 108 1 percent 100 75.0 83.3 117 125 8.33

515247 1201058671 07-APR-2006 21:32 DONE 105 0.57 percent 100 75.0 83.3 117 125 8.33

513299 1201054655 10-APR-2006 13:28 DONE 106 0.75 percent 100 75.0 83.3 117 125 8.33

515325 1201058927 10-APR-2006 18:53 DONE 97 -0.32 percent 100 75.0 83.3 117 125 8.33

513308 1201054683 18-APR-2006 17:09 DONE 103 0.41 percent 100 75.0 83.3 117 125 8.33

518844 1201066727 19-APR-2006 13:32 DONE 115 1.8 percent 100 75.0 83.3 117 125 8.33

521944 1201074039 25-APR-2006 11:06 DONE 83 -2 percent 100 75.0 83.3 117 125 8.33

515983 1201060419 26-APR-2006 14:35 DONE 115 1.7 percent 100 75.0 83.3 117 125 8.33

Radium-228 RER: Limits LCL = 0 UCL = 3

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

465675 1200943225 08-OCT-2005 10:52 DONE 0.27 -0.41 dec 0.61 0 -1 2.23 3.00 0.81

467327 1200947063 08-OCT-2005 11:05 DONE 0.47 -0.17 dec 0.61 0 -1 2.23 3.00 0.81

469671 1200952476 11-OCT-2005 15:48 DONE 0.05 -0.69 dec 0.61 0 -1 2.23 3.00 0.81

467329 1200947073 13-OCT-2005 12:07 DONE 0.66 0.06 dec 0.61 0 -1 2.23 3.00 0.81

470537 1200954570 14-OCT-2005 11:01 DONE 0.96 0.44 dec 0.61 0 -1 2.23 3.00 0.81

467333 1200947087 17-OCT-2005 12:10 DONE 0.39 -0.26 dec 0.61 0 -1 2.23 3.00 0.81

472059 1200958291 19-OCT-2005 13:47 DONE 0.7 0.11 dec 0.61 0 -1 2.23 3.00 0.81

472636 1200959672 20-OCT-2005 11:10 DONE 0.03 -0.7 dec 0.61 0 -1 2.23 3.00 0.81

473145 1200960959 24-OCT-2005 16:07 DUSE 0.68 0.09 dec 0.61 0 -1 2.23 3.00 0.81

474248 1200963592 24-OCT-2005 17:21 DONE 0.1 -0.63 dec 0.61 0 -1 2.23 3.00 0.81

471617 1200961158 25-OCT-2005 12:00 DONE 0.38 -0.28 dec 0.61 0 -1 2.23 3.00 0.81

473716 1200962428 25-OCT-2005 17:59 DONE 0.5 -0.12 dec 0.61 0 -1 2.23 3.00 0.81

473230 1200961166 01-NOV-2005 11:28 DONE 0.15 -0.56 dec 0.61 0 -1 2.23 3.00 0.81

476181 1200968154 01-NOV-2005 15:51 DONE 0.59 -0.02 dec 0.61 0 -1 2.23 3.00 0.81

480012 1200977648 14-NOV-2005 20:22 DONE 0.58 -0.03 dec 0.61 0 -1 2.23 3.00 0.81

479062 1200975199 21-NOV-2005 12:41 DONE 0.92 0.39 dec 0.61 0 -1 2.23 3.00 0.81

481985 1200982102 30-NOV-2005 23:53 DONE 0.13 -0.59 dec 0.61 0 -1 2.23 3.00 0.81

483514 1200985776 01-DEC-2005 12:05 DONE 0.33 -0.34 dec 0.61 0 -1 2.23 3.00 0.81

484248 1200987654 12-DEC-2005 12:09 DONE 0.06 -0.67 dec 0.61 0 -1 2.23 3.00 0.81

486611 1200993396 14-DEC-2005 22:44 DONE 0.58 -0.03 dec 0.61 0 -1 2.23 3.00 0.81
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487788 1200996153 19-DEC-2005 14:38 DONE 0.63 0.03 dec 0.61 0 -1 2.23 3.00 0.81

488990 1200998922 22-DEC-2005 13:45 DONE 0.52 -0.1 dec 0.61 0 -1 2.23 3.00 0.81

490300 1201001796 06-JAN-2006 11:10 DONE 0.13 -0.58 dec 0.61 0 -1 2.23 3.00 0.81

491608 1201004824 12-JAN-2006 16:38 DONE 0.37 -0.29 dec 0.61 0 -1 2.23 3.00 0.81

493731 1201009556 17-JAN-2006 17:54 DONE 0.69 0.11 dec 0.61 0 -1 2.23 3.00 0.81

494613 1201011524 20-JAN-2006 21:32 DONE 0.56 -0.06 dec 0.61 0 -1 2.23 3.00 0.81

498305 1201019873 31-JAN-2006 18:16 DONE 0.5 -0.13 dec 0.61 0 -1 2.23 3.00 0.81

496468 1201015687 01-FEB-2006 14:45 DONE 0.91 0.38 dec 0.61 0 -1 2.23 3.00 0.81

500108 1201024139 20-FEB-2006 12:19 DONE 4.89 5.3 dec 0.61 0 -1 2.23 3.00 0.81

503553 1201031968 22-FEB-2006 23:14 DONE 0.35 -0.31 dec 0.61 0 -1 2.23 3.00 0.81

504736 1201034727 24-FEB-2006 19:27 DONE 0.87 0.32 dec 0.61 0 -1 2.23 3.00 0.81

505945 1201037657 27-FEB-2006 21:45 DONE 0.35 -0.31 dec 0.61 0 -1 2.23 3.00 0.81

505422 1201036450 02-MAR-2006 20:45 DONE 0.02 -0.72 dec 0.61 0 -1 2.23 3.00 0.81

507501 1201041441 08-MAR-2006 13:57 DONE 0.12 -0.6 dec 0.61 0 -1 2.23 3.00 0.81

510245 1201047774 16-MAR-2006 14:08 DONE 0.54 -0.08 dec 0.61 0 -1 2.23 3.00 0.81

513331 1201054715 22-MAR-2006 15:10 DONE 0.68 0.09 dec 0.61 0 -1 2.23 3.00 0.81

513290 1201054637 29-MAR-2006 15:21 DONE 2.32 2.1 dec 0.61 0 -1 2.23 3.00 0.81

513295 1201054649 03-APR-2006 23:15 DONE 00 -0.74 dec 0.61 0 -1 2.23 3.00 0.81

521944 1201074037 24-APR-2006 14:55 DONE 0.64 0.04 dec 0.61 0 -1 2.23 3.00 0.81

Radium-228 SPIKE: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

484226 1200987599 05-DEC-2005 12:48 DONE 104 0.43 percent 100 75.0 83.3 117 125 8.33

484248 1200987655 12-DEC-2005 12:10 DONE 105 0.62 percent 100 75.0 83.3 117 125 8.33

486633 1200993447 16-DEC-2005 13:32 DONE 108 0.95 percent 100 75.0 83.3 117 125 8.33

488990 1200998923 22-DEC-2005 13:45 DONE 126 3.1 percent 100 75.0 83.3 117 125 8.33

485415 1200990577 22-DEC-2005 18:38 DONE 103 0.31 percent 100 75.0 83.3 117 125 8.33

487960 1200996652 28-DEC-2005 22:36 DONE 106 0.68 percent 100 75.0 83.3 117 125 8.33

486030 1200992037 29-DEC-2005 20:57 DONE 77 -3 percent 100 75.0 83.3 117 125 8.33

490306 1201001825 04-JAN-2006 23:08 DONE 80 -2 percent 100 75.0 83.3 117 125 8.33

488686 1200998269 06-JAN-2006 15:12 DONE 83 -2 percent 100 75.0 83.3 117 125 8.33

487814 1200996255 09-JAN-2006 13:54 DONE 107 0.79 percent 100 75.0 83.3 117 125 8.33

491352 1201004143 10-JAN-2006 13:01 DONE 102 0.26 percent 100 75.0 83.3 117 125 8.33

486289 1200992718 11-JAN-2006 17:36 DONE 111 1.4 percent 100 75.0 83.3 117 125 8.33

491608 1201004825 12-JAN-2006 16:38 DONE 93 -0.86 percent 100 75.0 83.3 117 125 8.33

492834 1201007534 13-JAN-2006 12:48 DONE 112 1.5 percent 100 75.0 83.3 117 125 8.33

493731 1201009557 17-JAN-2006 17:54 DONE 99 -0.17 percent 100 75.0 83.3 117 125 8.33

494613 1201011525 20-JAN-2006 21:33 DONE 118 2.2 percent 100 75.0 83.3 117 125 8.33

496446 1201015668 24-JAN-2006 23:12 DONE 110 1.2 percent 100 75.0 83.3 117 125 8.33

495884 1201014389 31-JAN-2006 14:37 DONE 89 -1 percent 100 75.0 83.3 117 125 8.33

498305 1201019874 31-JAN-2006 18:16 DONE 76 -3 percent 100 75.0 83.3 117 125 8.33

492836 1201007542 07-FEB-2006 10:39 DONE 81 -2 percent 100 75.0 83.3 117 125 8.33

500102 1201024124 13-FEB-2006 22:54 DONE 103 0.32 percent 100 75.0 83.3 117 125 8.33

503553 1201031969 22-FEB-2006 23:15 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

505945 1201037658 27-FEB-2006 22:09 DONE 97 -0.31 percent 100 75.0 83.3 117 125 8.33

507516 1201041478 11-MAR-2006 15:32 DONE 124 2.9 percent 100 75.0 83.3 117 125 8.33

508232 1201043148 13-MAR-2006 12:33 DONE 123 2.8 percent 100 75.0 83.3 117 125 8.33

510236 1201047756 14-MAR-2006 13:30 DONE 108 01 percent 100 75.0 83.3 117 125 8.33

510245 1201047775 16-MAR-2006 14:09 DONE 93 -0.81 percent 100 75.0 83.3 117 125 8.33

513331 1201054716 22-MAR-2006 15:10 DONE 97 -0.36 percent 100 75.0 83.3 117 125 8.33
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508234 1201043155 27-MAR-2006 18:14 DONE 99 -0.11 percent 100 75.0 83.3 117 125 8.33

510590 1201048490 28-MAR-2006 12:34 DONE 100 00 percent 100 75.0 83.3 117 125 8.33

513290 1201054638 29-MAR-2006 15:22 DONE 80 -2 percent 100 75.0 83.3 117 125 8.33

513295 1201054650 03-APR-2006 21:58 DONE 117 2 percent 100 75.0 83.3 117 125 8.33

517809 1201064416 06-APR-2006 22:35 DONE 107 0.9 percent 100 75.0 83.3 117 125 8.33

513299 1201054654 10-APR-2006 14:51 DONE 77 -3 percent 100 75.0 83.3 117 125 8.33

515325 1201058926 10-APR-2006 18:53 DONE 122 2.7 percent 100 75.0 83.3 117 125 8.33

513308 1201054682 18-APR-2006 17:09 DONE 112 1.4 percent 100 75.0 83.3 117 125 8.33

518844 1201066726 19-APR-2006 12:21 DONE 107 0.87 percent 100 75.0 83.3 117 125 8.33

521944 1201074038 24-APR-2006 14:55 DONE 91 -1 percent 100 75.0 83.3 117 125 8.33

515983 1201060418 26-APR-2006 13:44 DONE 115 1.9 percent 100 75.0 83.3 117 125 8.33
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SPC Graph for Alpha SpecPolonium in Liquids 4/24/2006

Denotes Outlier
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Data used for Alpha SpecPolonium in Liquids 25-APR-2006
Polonium-210 BLANK: Limits LCL = -.3 UCL = .4

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

397764 1200779718 05-FEB-2005 12:15 DONE 0 0.52 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

406809 1200803894 16-MAR-2005 16:27 DONE 0 -0.25 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

406811 1200803896 21-MAR-2005 16:29 DONE 0 0.16 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

406813 1200801315 24-MAR-2005 15:42 DONE 0 0.12 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

414077 1200818591 13-APR-2005 07:07 DONE 0 0.28 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

433980 1200867419 28-JUN-2005 15:42 DONE 0 0.31 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

433982 1200867423 06-JUL-2005 08:26 DONE 0 0.93 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

433981 1200867421 07-JUL-2005 14:54 DONE 0 0.41 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

442273 1200887239 18-JUL-2005 23:36 DONE 0 -0.54 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

443251 1200889465 26-JUL-2005 07:01 DONE 0 -2 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

444420 1200892273 29-JUL-2005 12:59 DONE 0 -0.01 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

447760 1200900344 05-AUG-2005 14:30 DONE 0 -3 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

447873 1200900654 11-AUG-2005 07:47 DONE 0 0.21 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

450922 1200907708 12-AUG-2005 12:35 DONE 0 -0.54 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

454472 1200916006 14-SEP-2005 08:16 DONE 0 1.4 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

454474 1200916012 14-SEP-2005 08:18 DONE 0 1.6 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

454476 1200916014 14-SEP-2005 13:29 DONE 0 -0.06 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

469918 1200953039 13-OCT-2005 22:13 DONE 0 1.1 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

502166 1201029027 16-FEB-2006 07:55 DUSE 0 -0.41 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

502673 1201030093 27-FEB-2006 09:14 DONE 0 -0.21 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

502674 1201030095 28-FEB-2006 10:35 DONE 0 0.27 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

502676 1201030099 01-MAR-2006 11:35 DONE 0 0.38 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

508623 1201044091 10-MAR-2006 07:39 DONE 0 -0.84 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

507964 1201042560 10-MAR-2006 13:42 DONE 0 1.2 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

514344 1201056714 29-MAR-2006 08:32 DONE 0 0.74 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

521957 1201074052 21-APR-2006 23:46 DONE 0 -0.56 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

520802 1201071152 24-APR-2006 14:21 DONE 0 -1 pCi/L 0.06 -0.266 -0.159 0.27 0.38 0.11

Polonium-210 DUP: Limits LCL = 0 UCL = 20

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

414077 1200818592 13-APR-2005 07:07 DONE 348 -0.14 percent 514 0 -1900 2950 20.0 1220

442273 1200887240 18-JUL-2005 23:36 DONE 486 -0.02 percent 514 0 -1900 2950 20.0 1220

443251 1200889466 26-JUL-2005 07:01 DONE 154 -0.29 percent 514 0 -1900 2950 20.0 1220

444420 1200892274 29-JUL-2005 12:59 DONE 47 -0.38 percent 514 0 -1900 2950 20.0 1220

447760 1200900345 05-AUG-2005 14:30 DONE 39 -0.39 percent 514 0 -1900 2950 20.0 1220

450922 1200907709 12-AUG-2005 12:35 DONE 493 -0.02 percent 514 0 -1900 2950 20.0 1220

469918 1200953040 13-OCT-2005 22:13 DONE 4 -0.42 percent 514 0 -1900 2950 20.0 1220

508623 1201044092 10-MAR-2006 07:39 DONE 161 -0.29 percent 514 0 -1900 2950 20.0 1220

521957 1201074053 20-APR-2006 12:32 DONE 4 -0.42 percent 514 0 -1900 2950 20.0 1220

521957 1201074174 20-APR-2006 12:32 DONE 19 -0.41 percent 514 0 -1900 2950 20.0 1220

521957 1201074175 20-APR-2006 12:32 DONE 64 -0.37 percent 514 0 -1900 2950 20.0 1220

520802 1201071153 21-APR-2006 19:21 DONE 4345 3.1 percent 514 0 -1900 2950 20.0 1220

Polonium-210 LCS: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

397764 1200779719 05-FEB-2005 12:16 DONE 87 -2 percent 100 75.0 83.3 117 125 8.33
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406809 1200803895 16-MAR-2005 16:27 DONE 100 0 percent 100 75.0 83.3 117 125 8.33

406811 1200803897 21-MAR-2005 16:29 DONE 95 -0.64 percent 100 75.0 83.3 117 125 8.33

406813 1200801316 24-MAR-2005 15:42 DONE 97 -0.32 percent 100 75.0 83.3 117 125 8.33

414077 1200818594 13-APR-2005 07:07 DONE 98 -0.3 percent 100 75.0 83.3 117 125 8.33

433980 1200867420 28-JUN-2005 15:42 DONE 81 -2 percent 100 75.0 83.3 117 125 8.33

433982 1200867424 06-JUL-2005 08:26 DONE 76 -3 percent 100 75.0 83.3 117 125 8.33

433981 1200867422 07-JUL-2005 14:55 DONE 94 -0.71 percent 100 75.0 83.3 117 125 8.33

442273 1200887241 19-JUL-2005 07:35 DONE 122 2.6 percent 100 75.0 83.3 117 125 8.33

443251 1200889467 26-JUL-2005 07:01 DONE 100 0 percent 100 75.0 83.3 117 125 8.33

444420 1200892275 29-JUL-2005 12:59 DONE 86 -2 percent 100 75.0 83.3 117 125 8.33

447760 1200900346 05-AUG-2005 14:30 DONE 101 0.12 percent 100 75.0 83.3 117 125 8.33

447873 1200900655 11-AUG-2005 07:47 DONE 97 -0.42 percent 100 75.0 83.3 117 125 8.33

450922 1200907710 12-AUG-2005 12:35 DONE 96 -0.47 percent 100 75.0 83.3 117 125 8.33

454472 1200916007 14-SEP-2005 08:16 DONE 82 -2 percent 100 75.0 83.3 117 125 8.33

454474 1200916013 14-SEP-2005 08:19 DONE 83 -2 percent 100 75.0 83.3 117 125 8.33

454476 1200916015 14-SEP-2005 13:29 DONE 94 -0.71 percent 100 75.0 83.3 117 125 8.33

469918 1200953042 13-OCT-2005 22:13 DONE 102 0.24 percent 100 75.0 83.3 117 125 8.33

502166 1201029028 16-FEB-2006 07:55 DUSE 25 -9 percent 100 75.0 83.3 117 125 8.33

502673 1201030094 27-FEB-2006 09:15 DONE 87 -2 percent 100 75.0 83.3 117 125 8.33

502674 1201030096 28-FEB-2006 10:35 DONE 90 -1 percent 100 75.0 83.3 117 125 8.33

502676 1201030100 01-MAR-2006 11:35 DONE 111 1.3 percent 100 75.0 83.3 117 125 8.33

507964 1201042561 09-MAR-2006 12:10 DONE 101 0.12 percent 100 75.0 83.3 117 125 8.33

508623 1201044094 10-MAR-2006 07:39 DONE 97 -0.32 percent 100 75.0 83.3 117 125 8.33

514344 1201056715 29-MAR-2006 08:32 DONE 99 -0.16 percent 100 75.0 83.3 117 125 8.33

520802 1201071155 21-APR-2006 19:21 DONE 89 -1 percent 100 75.0 83.3 117 125 8.33

521957 1201074055 21-APR-2006 23:46 DONE 105 0.6 percent 100 75.0 83.3 117 125 8.33

Polonium-210 RER: Limits LCL = 0 UCL = 3

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

414077 1200818592 13-APR-2005 07:07 DONE 1.03 0.74 num 0.6 0 -0.555 1.75 3.00 0.58

442273 1200887240 18-JUL-2005 23:36 DONE 0.22 -0.66 num 0.6 0 -0.555 1.75 3.00 0.58

443251 1200889466 26-JUL-2005 07:01 DONE 0.1 -0.87 num 0.6 0 -0.555 1.75 3.00 0.58

444420 1200892274 29-JUL-2005 12:59 DONE 0.35 -0.42 num 0.6 0 -0.555 1.75 3.00 0.58

447760 1200900345 05-AUG-2005 14:30 DONE 0.36 -0.41 num 0.6 0 -0.555 1.75 3.00 0.58

450922 1200907709 12-AUG-2005 12:35 DONE 0.6 -0 num 0.6 0 -0.555 1.75 3.00 0.58

469918 1200953040 13-OCT-2005 22:13 DONE 0.12 -0.83 num 0.6 0 -0.555 1.75 3.00 0.58

508623 1201044092 10-MAR-2006 07:39 DONE 0.43 -0.3 num 0.6 0 -0.555 1.75 3.00 0.58

521957 1201074053 20-APR-2006 12:32 DONE 0.19 -0.71 num 0.6 0 -0.555 1.75 3.00 0.58

521957 1201074174 20-APR-2006 12:32 DONE 0.75 0.26 num 0.6 0 -0.555 1.75 3.00 0.58

521957 1201074175 20-APR-2006 12:32 DONE 2.16 2.7 num 0.6 0 -0.555 1.75 3.00 0.58

520802 1201071153 21-APR-2006 19:21 DONE 0.88 0.48 num 0.6 0 -0.555 1.75 3.00 0.58

Polonium-210 SPIKE: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

414077 1200818593 13-APR-2005 07:07 DONE 91 -1 percent 100 75.0 83.3 117 125 8.33

469918 1200953041 13-OCT-2005 22:13 DONE 46 -7 percent 100 75.0 83.3 117 125 8.33

508623 1201044093 10-MAR-2006 07:39 DONE 98 -0.2 percent 100 75.0 83.3 117 125 8.33

521957 1201074054 20-APR-2006 12:32 DONE 98 -0.28 percent 100 75.0 83.3 117 125 8.33

521957 1201074176 20-APR-2006 12:32 DONE 99 -0.12 percent 100 75.0 83.3 117 125 8.33

521957 1201074177 20-APR-2006 12:32 DONE 113 1.6 percent 100 75.0 83.3 117 125 8.33
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520802 1201071154 21-APR-2006 19:21 DONE 84 -2 percent 100 75.0 83.3 117 125 8.33
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SPC Graph for Total Uranium KPA in Liquids 4/25/2006

Denotes Outlier

Total Uranium BLANK

DATE
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SPC Graph for Total Uranium KPA in Liquids 4/25/2006

Denotes Outlier

Total Uranium SPIKE
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Data used for Total Uranium KPA in Liquids 26-APR-2006
Total Uranium BLANK: Limits LCL = -1.2 UCL = 1.7

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

497797 1201018820 30-JAN-2006 10:02 DONE 3 5.8 ug/L 0.29 -1.2 -0.678 1.26 1.74 0.48

496182 1201015020 31-JAN-2006 10:03 DONE 0 -0.28 ug/L 0.29 -1.2 -0.678 1.26 1.74 0.48

499318 1201022161 01-FEB-2006 10:19 DONE 0 -0.21 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

499606 1201022799 03-FEB-2006 15:14 DONE 0 -0.56 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

495499 1201013559 09-FEB-2006 11:32 DONE 0 -0.57 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

499607 1201022804 10-FEB-2006 14:09 DONE 0 -0.46 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

502226 1201029167 14-FEB-2006 13:21 DONE 0 -0.44 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

502227 1201029172 16-FEB-2006 15:06 DONE 0 -0.14 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

503735 1201032418 17-FEB-2006 14:35 DONE 0 -0.42 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

505123 1201035708 22-FEB-2006 14:58 DONE 0 -0.08 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

505124 1201035713 23-FEB-2006 16:00 DONE 0 0.1 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

507732 1201041932 06-MAR-2006 14:19 DONE 0 0.14 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

509089 1201045163 08-MAR-2006 11:11 DONE 0 -0.04 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

509091 1201045172 08-MAR-2006 13:41 DONE 0 -0.16 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

509093 1201045181 10-MAR-2006 10:26 DONE 0 -0.18 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

510519 1201048339 13-MAR-2006 13:18 DONE 0 -0.44 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

510315 1201048003 13-MAR-2006 15:02 DONE 0 -0.48 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

510361 1201048009 15-MAR-2006 10:13 DONE 0 0.05 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

512099 1201051952 17-MAR-2006 09:23 DONE 0 -0.01 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

511794 1201051265 17-MAR-2006 10:39 DONE 0 -0.07 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

513427 1201054892 23-MAR-2006 09:42 DONE 0 0.18 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

514308 1201056608 27-MAR-2006 10:53 DONE 0 0.08 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

514304 1201056593 28-MAR-2006 11:58 DONE 0 -0.47 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

514306 1201056599 28-MAR-2006 15:01 DONE 0 0.16 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

514311 1201056621 29-MAR-2006 10:40 DONE 0 -0.07 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

514314 1201056626 29-MAR-2006 11:19 DONE 0 0.07 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

515691 1201059799 31-MAR-2006 09:48 DONE 0 0.25 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

515693 1201059808 31-MAR-2006 10:42 DONE 0 0.31 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

515695 1201059813 05-APR-2006 10:15 DONE 0 0.13 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

518894 1201066876 11-APR-2006 10:02 DONE 0 0.06 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

518888 1201066855 11-APR-2006 11:40 DONE 0 0.12 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

518891 1201066864 12-APR-2006 10:57 DUSE 0 -0.5 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

519925 1201069158 18-APR-2006 11:22 DONE 0 0.41 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

519934 1201069195 19-APR-2006 10:39 DONE 0 -0.01 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

519938 1201069200 19-APR-2006 12:45 DONE 0 0.03 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

519939 1201069206 19-APR-2006 13:28 DONE 0 -1 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

519940 1201069211 19-APR-2006 15:31 DONE 0 0.01 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

519941 1201069216 20-APR-2006 11:50 DONE 0 -0.31 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

519942 1201069226 21-APR-2006 11:45 DUSE 0 -0.61 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

522696 1201075707 24-APR-2006 10:06 DONE 0 -0.17 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

523680 1201077880 26-APR-2006 10:15 DONE 0 -0.26 ug/L 0.28 -1.1 -0.659 1.23 1.7 0.47

Total Uranium DUP: Limits LCL = 0 UCL = 20

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

495497 1201013546 20-JAN-2006 10:32 DONE 1 -0.73 percent 4.41 0 -6 14.8 20.0 5.21

497797 1201018821 30-JAN-2006 10:05 DONE 6 0.23 percent 4.41 0 -6 14.8 20.0 5.21
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496182 1201015021 31-JAN-2006 10:06 DONE 2 -0.5 percent 4.45 0 -6 14.9 20.0 5.21

499606 1201022800 03-FEB-2006 15:19 DONE 1 -0.68 percent 4.45 0 -6 14.9 20.0 5.21

495499 1201013560 09-FEB-2006 11:34 DONE 0 -0.85 percent 4.45 0 -6 14.9 20.0 5.21

499607 1201022805 10-FEB-2006 14:12 DONE 5 0.09 percent 4.45 0 -6 14.9 20.0 5.21

502226 1201029168 14-FEB-2006 13:25 DONE 6 0.29 percent 4.45 0 -6 14.9 20.0 5.21

502227 1201029173 16-FEB-2006 15:09 DONE 2 -0.48 percent 4.45 0 -6 14.9 20.0 5.21

503735 1201032419 17-FEB-2006 14:40 DONE 1 -0.75 percent 4.45 0 -6 14.9 20.0 5.21

505123 1201035709 22-FEB-2006 15:03 DONE 9 0.79 percent 4.45 0 -6 14.9 20.0 5.21

505124 1201035714 23-FEB-2006 16:03 DONE 0 -0.79 percent 4.45 0 -6 14.9 20.0 5.21

507732 1201041933 06-MAR-2006 14:22 DONE 7 0.51 percent 4.45 0 -6 14.9 20.0 5.21

509089 1201045164 08-MAR-2006 11:14 DONE 0 -0.76 percent 4.45 0 -6 14.9 20.0 5.21

509091 1201045173 08-MAR-2006 13:47 DONE 5 0.02 percent 4.45 0 -6 14.9 20.0 5.21

509093 1201045182 10-MAR-2006 10:29 DONE 17 2.3 percent 4.45 0 -6 14.9 20.0 5.21

510519 1201048340 13-MAR-2006 13:21 DONE 0 -0.85 percent 4.45 0 -6 14.9 20.0 5.21

510315 1201048004 13-MAR-2006 15:05 DONE 11 1.3 percent 4.45 0 -6 14.9 20.0 5.21

510361 1201048010 15-MAR-2006 10:16 DONE 3 -0.28 percent 4.45 0 -6 14.9 20.0 5.21

512099 1201051953 17-MAR-2006 09:27 DONE 10 0.99 percent 4.45 0 -6 14.9 20.0 5.21

511794 1201051266 17-MAR-2006 10:43 DONE 0 -0.85 percent 4.45 0 -6 14.9 20.0 5.21

513427 1201054893 23-MAR-2006 09:47 DONE 1 -0.72 percent 4.45 0 -6 14.9 20.0 5.21

514308 1201056609 27-MAR-2006 10:56 DONE 18 2.6 percent 4.45 0 -6 14.9 20.0 5.21

514304 1201056594 28-MAR-2006 12:03 DONE 1 -0.74 percent 4.45 0 -6 14.9 20.0 5.21

514306 1201056600 28-MAR-2006 15:04 DONE 0 -0.85 percent 4.45 0 -6 14.9 20.0 5.21

514311 1201056622 29-MAR-2006 10:01 DONE 9 0.96 percent 4.45 0 -6 14.9 20.0 5.21

514314 1201056627 29-MAR-2006 11:22 DONE 1 -0.71 percent 4.45 0 -6 14.9 20.0 5.21

515691 1201059800 31-MAR-2006 09:51 DONE 7 0.42 percent 4.45 0 -6 14.9 20.0 5.21

515693 1201059809 31-MAR-2006 10:47 DONE 3 -0.28 percent 4.45 0 -6 14.9 20.0 5.21

515695 1201059814 05-APR-2006 10:18 DONE 4 -0.18 percent 4.45 0 -6 14.9 20.0 5.21

518894 1201066877 11-APR-2006 10:07 DONE 3 -0.28 percent 4.45 0 -6 14.9 20.0 5.21

518888 1201066856 11-APR-2006 11:45 DONE 2 -0.38 percent 4.45 0 -6 14.9 20.0 5.21

518891 1201066865 12-APR-2006 13:12 DUSE 21 3.1 percent 4.45 0 -6 14.9 20.0 5.21

519925 1201069159 18-APR-2006 11:24 DONE 0 -0.85 percent 4.45 0 -6 14.9 20.0 5.21

519934 1201069196 19-APR-2006 10:41 DONE 3 -0.2 percent 4.45 0 -6 14.9 20.0 5.21

519938 1201069201 19-APR-2006 12:49 DONE 8 0.61 percent 4.45 0 -6 14.9 20.0 5.21

519939 1201069207 19-APR-2006 13:30 DONE 7 0.44 percent 4.45 0 -6 14.9 20.0 5.21

519940 1201069212 19-APR-2006 15:34 DONE 2 -0.53 percent 4.45 0 -6 14.9 20.0 5.21

519941 1201069217 20-APR-2006 11:53 DONE 0 -0.85 percent 4.45 0 -6 14.9 20.0 5.21

519942 1201069227 21-APR-2006 11:48 DUSE 0 -0.85 percent 4.45 0 -6 14.9 20.0 5.21

522696 1201075708 24-APR-2006 10:09 DONE 10 1.1 percent 4.45 0 -6 14.9 20.0 5.21

523680 1201077881 26-APR-2006 10:18 DONE 0 -0.85 percent 4.45 0 -6 14.9 20.0 5.21

Total Uranium LCS: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

511794 1201051269 17-MAR-2006 10:52 DONE 102 0.25 percent 100 75.0 83.3 117 125 8.33

513427 1201054896 23-MAR-2006 09:54 DONE 99 -0.13 percent 100 75.0 83.3 117 125 8.33

513427 1201054895 23-MAR-2006 09:56 DONE 106 0.71 percent 100 75.0 83.3 117 125 8.33

514308 1201056611 27-MAR-2006 11:02 DONE 103 0.3 percent 100 75.0 83.3 117 125 8.33

514308 1201056612 27-MAR-2006 11:06 DONE 97 -0.31 percent 100 75.0 83.3 117 125 8.33

514304 1201056597 28-MAR-2006 12:08 DONE 104 0.44 percent 100 75.0 83.3 117 125 8.33

514304 1201056596 28-MAR-2006 12:13 DONE 91 -1 percent 100 75.0 83.3 117 125 8.33

514306 1201056602 28-MAR-2006 15:10 DONE 105 0.55 percent 100 75.0 83.3 117 125 8.33
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Total Uranium RER: Limits LCL = 0 UCL = 3

514306 1201056603 28-MAR-2006 15:15 DONE 95 -0.57 percent 100 75.0 83.3 117 125 8.33

514311 1201056625 29-MAR-2006 10:07 DONE 107 0.89 percent 100 75.0 83.3 117 125 8.33

514311 1201056624 29-MAR-2006 10:11 DONE 99 -0.17 percent 100 75.0 83.3 117 125 8.33

514314 1201056630 29-MAR-2006 11:28 DONE 106 0.71 percent 100 75.0 83.3 117 125 8.33

514314 1201056629 29-MAR-2006 11:32 DONE 99 -0.18 percent 100 75.0 83.3 117 125 8.33

515691 1201059803 31-MAR-2006 09:57 DONE 104 0.51 percent 100 75.0 83.3 117 125 8.33

515691 1201059802 31-MAR-2006 10:02 DONE 85 -2 percent 100 75.0 83.3 117 125 8.33

515693 1201059812 31-MAR-2006 10:52 DONE 105 0.65 percent 100 75.0 83.3 117 125 8.33

515693 1201059811 31-MAR-2006 10:56 DONE 103 0.35 percent 100 75.0 83.3 117 125 8.33

515695 1201059817 05-APR-2006 10:24 DONE 99 -0.1 percent 100 75.0 83.3 117 125 8.33

515695 1201059816 05-APR-2006 10:28 DONE 97 -0.34 percent 100 75.0 83.3 117 125 8.33

518894 1201066879 11-APR-2006 10:14 DONE 102 0.24 percent 100 75.0 83.3 117 125 8.33

518894 1201066880 11-APR-2006 10:16 DONE 108 0.95 percent 100 75.0 83.3 117 125 8.33

518888 1201066858 11-APR-2006 11:52 DONE 78 -3 percent 100 75.0 83.3 117 125 8.33

518888 1201066859 11-APR-2006 11:54 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

518891 1201066867 12-APR-2006 11:08 DUSE 98 -0.22 percent 100 75.0 83.3 117 125 8.33

518891 1201066868 12-APR-2006 11:09 DUSE 100 0.04 percent 100 75.0 83.3 117 125 8.33

519925 1201069161 18-APR-2006 11:33 DONE 101 0.08 percent 100 75.0 83.3 117 125 8.33

519925 1201069162 18-APR-2006 11:34 DONE 106 0.67 percent 100 75.0 83.3 117 125 8.33

519934 1201069198 19-APR-2006 10:50 DONE 99 -0.12 percent 100 75.0 83.3 117 125 8.33

519934 1201069199 19-APR-2006 10:51 DONE 102 0.25 percent 100 75.0 83.3 117 125 8.33

519938 1201069203 19-APR-2006 12:54 DONE 97 -0.32 percent 100 75.0 83.3 117 125 8.33

519938 1201069204 19-APR-2006 12:57 DONE 105 0.58 percent 100 75.0 83.3 117 125 8.33

519939 1201069209 19-APR-2006 13:36 DONE 99 -0.15 percent 100 75.0 83.3 117 125 8.33

519939 1201069210 19-APR-2006 13:38 DONE 100 0.03 percent 100 75.0 83.3 117 125 8.33

519940 1201069214 19-APR-2006 15:42 DONE 98 -0.2 percent 100 75.0 83.3 117 125 8.33

519940 1201069215 19-APR-2006 15:43 DONE 104 0.44 percent 100 75.0 83.3 117 125 8.33

519941 1201069219 20-APR-2006 11:59 DONE 103 0.38 percent 100 75.0 83.3 117 125 8.33

519941 1201069220 20-APR-2006 12:02 DONE 108 0.94 percent 100 75.0 83.3 117 125 8.33

519942 1201069229 21-APR-2006 11:56 DUSE 101 0.17 percent 100 75.0 83.3 117 125 8.33

519942 1201069230 21-APR-2006 11:58 DUSE 98 -0.2 percent 100 75.0 83.3 117 125 8.33

522696 1201075710 24-APR-2006 10:15 DONE 99 -0.1 percent 100 75.0 83.3 117 125 8.33

522696 1201075711 24-APR-2006 10:18 DONE 103 0.35 percent 100 75.0 83.3 117 125 8.33

523680 1201077883 26-APR-2006 10:26 DONE 75 -3 percent 100 75.0 83.3 117 125 8.33

523680 1201077884 26-APR-2006 10:27 DONE 105 0.59 percent 100 75.0 83.3 117 125 8.33

Total Uranium RER: Limits LCL = 0 UCL = 3

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

392624 1200767846 10-JAN-2005 18:44 DONE 0.24 -0.55 dec 0.87 0 -1.4 3.2 3.00 1.16

395311 1200774051 20-JAN-2005 21:49 DONE 1.52 0.56 dec 0.87 0 -1.4 3.2 3.00 1.16

395311 1200774052 20-JAN-2005 21:52 DONE 0.91 0.03 dec 0.87 0 -1.4 3.2 3.00 1.16

397297 1200778619 31-JAN-2005 22:54 DONE 0.57 -0.26 dec 0.87 0 -1.4 3.2 3.00 1.16

399308 1200783560 10-FEB-2005 16:19 DONE 0.45 -0.37 dec 0.87 0 -1.4 3.2 3.00 1.16

403160 1200792687 21-FEB-2005 21:08 DONE 1.08 0.18 dec 0.87 0 -1.4 3.2 3.00 1.16

403533 1200793661 23-FEB-2005 14:20 DONE 0.09 -0.67 dec 0.87 0 -1.4 3.2 3.00 1.16

405087 1200797348 02-MAR-2005 18:20 DONE 1.75 0.75 dec 0.87 0 -1.4 3.2 3.00 1.16

410228 1200809516 25-MAR-2005 16:27 DONE 2.2 1.1 dec 0.87 0 -1.4 3.2 3.00 1.16

412929 1200815959 07-APR-2005 17:04 DONE 0.07 -0.7 dec 0.87 0 -1.4 3.2 3.00 1.16

413613 1200817441 11-APR-2005 16:50 DONE 1.18 0.26 dec 0.87 0 -1.4 3.2 3.00 1.16

419672 1200832042 26-APR-2005 16:51 DONE 0.35 -0.45 dec 0.87 0 -1.4 3.2 3.00 1.16
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421104 1200835563 06-MAY-2005 16:48 DONE 1.98 0.96 dec 0.87 0 -1.4 3.2 3.00 1.16

423658 1200842019 09-MAY-2005 13:16 DONE 0.64 -0.2 dec 0.87 0 -1.4 3.2 3.00 1.16

425652 1200846824 21-MAY-2005 01:38 DONE 0.11 -0.66 dec 0.87 0 -1.4 3.2 3.00 1.16

429170 1200855475 27-MAY-2005 21:41 DONE 0.78 -0.08 dec 0.87 0 -1.4 3.2 3.00 1.16

428525 1200853979 28-MAY-2005 02:24 DONE 0.02 -0.74 dec 0.87 0 -1.4 3.2 3.00 1.16

430767 1200859375 03-JUN-2005 14:38 DONE 0.26 -0.53 dec 0.87 0 -1.4 3.2 3.00 1.16

439503 1200880211 05-JUL-2005 22:09 DONE 0.33 -0.47 dec 0.87 0 -1.4 3.2 3.00 1.16

437544 1200875750 11-JUL-2005 11:14 DONE 0.73 -0.12 dec 0.87 0 -1.4 3.2 3.00 1.16

439502 1200880206 11-JUL-2005 17:17 DONE 0.78 -0.08 dec 0.87 0 -1.4 3.2 3.00 1.16

447932 1200900828 03-AUG-2005 16:59 DONE 0.25 -0.54 dec 0.87 0 -1.4 3.2 3.00 1.16

473187 1200961069 25-OCT-2005 08:47 DONE 0.02 -0.73 dec 0.87 0 -1.4 3.2 3.00 1.16

483935 1200986716 02-DEC-2005 16:03 DONE 5.7 4.2 dec 0.87 0 -1.4 3.2 3.00 1.16

486185 1200992391 12-DEC-2005 11:32 DONE 0.07 -0.69 dec 0.87 0 -1.4 3.2 3.00 1.16

486203 1200992443 19-DEC-2005 11:48 DONE 0.65 -0.19 dec 0.87 0 -1.4 3.2 3.00 1.16

Total Uranium SPIKE: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

496182 1201015022 31-JAN-2006 10:09 DONE 93 -0.79 percent 100 75.0 83.3 117 125 8.33

499318 1201022162 01-FEB-2006 10:24 DONE 89 -1 percent 100 75.0 83.3 117 125 8.33

499318 1201022163 01-FEB-2006 10:27 DONE 93 -0.87 percent 100 75.0 83.3 117 125 8.33

499606 1201022801 03-FEB-2006 15:22 DONE 91 -1 percent 100 75.0 83.3 117 125 8.33

495499 1201013561 09-FEB-2006 11:38 DONE 117 2.1 percent 100 75.0 83.3 117 125 8.33

499607 1201022806 10-FEB-2006 14:16 DONE 90 -1 percent 100 75.0 83.3 117 125 8.33

502226 1201029169 14-FEB-2006 13:29 DONE 85 -2 percent 100 75.0 83.3 117 125 8.33

502227 1201029174 16-FEB-2006 15:13 DONE 97 -0.4 percent 100 75.0 83.3 117 125 8.33

503735 1201032420 17-FEB-2006 14:43 DONE 83 -2 percent 100 75.0 83.3 117 125 8.33

505123 1201035710 22-FEB-2006 15:06 DONE 75 -3 percent 100 75.0 83.3 117 125 8.33

505124 1201035715 23-FEB-2006 16:07 DONE 102 0.18 percent 100 75.0 83.3 117 125 8.33

507732 1201041934 06-MAR-2006 14:26 DONE 93 -0.8 percent 100 75.0 83.3 117 125 8.33

509089 1201045165 08-MAR-2006 11:18 DONE 96 -0.53 percent 100 75.0 83.3 117 125 8.33

509091 1201045174 09-MAR-2006 11:10 DONE 121 2.5 percent 100 75.0 83.3 117 125 8.33

509093 1201045183 10-MAR-2006 10:33 DONE 95 -0.58 percent 100 75.0 83.3 117 125 8.33

510519 1201048341 13-MAR-2006 13:25 DONE 71 -4 percent 100 75.0 83.3 117 125 8.33

510315 1201048005 13-MAR-2006 15:09 DONE 97 -0.3 percent 100 75.0 83.3 117 125 8.33

510361 1201048011 15-MAR-2006 10:21 DONE 95 -0.65 percent 100 75.0 83.3 117 125 8.33

512099 1201051954 17-MAR-2006 09:31 DONE 63 -4 percent 100 75.0 83.3 117 125 8.33

511794 1201051267 17-MAR-2006 10:47 DONE 94 -0.76 percent 100 75.0 83.3 117 125 8.33

513427 1201054894 23-MAR-2006 09:50 DONE 102 0.19 percent 100 75.0 83.3 117 125 8.33

514308 1201056610 27-MAR-2006 11:00 DONE 101 0.15 percent 100 75.0 83.3 117 125 8.33

514304 1201056595 28-MAR-2006 12:06 DONE 95 -0.62 percent 100 75.0 83.3 117 125 8.33

514306 1201056601 28-MAR-2006 15:08 DONE 96 -0.48 percent 100 75.0 83.3 117 125 8.33

514311 1201056623 29-MAR-2006 10:05 DONE 99 -0.1 percent 100 75.0 83.3 117 125 8.33

514314 1201056628 29-MAR-2006 11:26 DONE 100 0.02 percent 100 75.0 83.3 117 125 8.33

515691 1201059801 31-MAR-2006 09:55 DONE 101 0.17 percent 100 75.0 83.3 117 125 8.33

515693 1201059810 31-MAR-2006 10:50 DONE 111 1.4 percent 100 75.0 83.3 117 125 8.33

515695 1201059815 05-APR-2006 10:22 DONE 99 -0.07 percent 100 75.0 83.3 117 125 8.33

518894 1201066878 11-APR-2006 10:11 DONE 110 1.2 percent 100 75.0 83.3 117 125 8.33

518888 1201066857 11-APR-2006 11:49 DONE 107 0.78 percent 100 75.0 83.3 117 125 8.33

518891 1201066866 12-APR-2006 11:04 DUSE 95 -0.54 percent 100 75.0 83.3 117 125 8.33

519925 1201069160 18-APR-2006 11:29 DONE 105 0.59 percent 100 75.0 83.3 117 125 8.33
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519934 1201069197 19-APR-2006 10:46 DONE 99 -0.08 percent 100 75.0 83.3 117 125 8.33

519938 1201069202 19-APR-2006 12:51 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

519939 1201069208 19-APR-2006 13:35 DONE 101 0.07 percent 100 75.0 83.3 117 125 8.33

519940 1201069213 19-APR-2006 15:39 DONE 101 0.14 percent 100 75.0 83.3 117 125 8.33

519941 1201069218 20-APR-2006 11:56 DONE 107 0.81 percent 100 75.0 83.3 117 125 8.33

519942 1201069228 21-APR-2006 11:53 DUSE 117 2.1 percent 100 75.0 83.3 117 125 8.33

522696 1201075709 24-APR-2006 10:12 DONE 98 -0.27 percent 100 75.0 83.3 117 125 8.33

523680 1201077882 26-APR-2006 10:22 DONE 104 0.5 percent 100 75.0 83.3 117 125 8.33
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SPC Graph for Gas Flow Lead-210 in Liquids 4/25/2006

Denotes Outlier
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SPC Graph for Gas Flow Lead-210 in Liquids 4/25/2006

Denotes Outlier

Lead-210 SPIKE

DATE

percent
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Data used for Gas Flow Lead-210 in Liquids 26-APR-2006
Lead-210 BLANK: Limits LCL = -2.2 UCL = 2.7

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

400110 1200785595 21-FEB-2005 16:38 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

400109 1200785591 22-FEB-2005 07:24 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

415571 1200822191 18-APR-2005 00:50 DONE 0 0.25 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

417543 1200827004 24-APR-2005 19:55 DONE 1 0.91 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

419557 1200831804 30-APR-2005 15:21 DONE 1 0.96 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

422332 1200838732 11-MAY-2005 07:18 DONE 0 -0.46 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

419558 1200831808 14-MAY-2005 20:57 DONE -1 -1 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

422819 1200839939 14-MAY-2005 21:00 DONE -1 -1 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

419559 1200831812 19-MAY-2005 08:43 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

419560 1200831815 19-MAY-2005 10:21 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

421692 1200836959 25-MAY-2005 08:55 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

430106 1200857690 08-JUN-2005 09:03 DONE 0 0.14 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

430764 1200859365 13-JUN-2005 11:29 DONE 0 0.13 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

431616 1200861663 14-JUN-2005 06:26 DONE 0 -0.19 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

430541 1200858801 26-JUN-2005 18:15 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

441104 1200884260 18-JUL-2005 19:15 DONE 3 3.6 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

437246 1200875105 21-JUL-2005 22:20 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

450347 1200906423 15-AUG-2005 21:26 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

450351 1200906426 17-AUG-2005 11:33 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

450354 1200906438 17-AUG-2005 14:19 DONE 1 0.42 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

450352 1200906430 18-AUG-2005 14:14 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

461613 1200933183 19-SEP-2005 13:53 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

461895 1200933942 22-SEP-2005 10:16 DONE -1 -1 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

471295 1200956478 19-OCT-2005 10:39 DONE 1 0.79 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

470692 1200954937 19-OCT-2005 16:56 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

475222 1200965926 08-NOV-2005 10:52 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

481294 1200980553 22-NOV-2005 09:21 DONE 0 -0.93 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

479208 1200975628 22-NOV-2005 14:07 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

486637 1200993457 18-DEC-2005 21:40 DONE 1 1.1 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

485399 1200990514 19-DEC-2005 12:14 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

489016 1200998991 25-DEC-2005 19:10 DONE 1 0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

487146 1200994636 03-JAN-2006 10:19 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

495993 1201014597 05-FEB-2006 14:34 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

504804 1201034958 27-FEB-2006 11:25 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

503558 1201031984 28-FEB-2006 10:50 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

503559 1201031987 28-FEB-2006 23:10 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

512214 1201052258 21-MAR-2006 11:45 DONE 0 -0.32 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

517808 1201064410 16-APR-2006 23:19 DONE 3 3.6 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

520607 1201070733 25-APR-2006 14:15 DONE 0 -0 pCi/L 0.25 -2.2 -1.4 1.87 2.68 0.81

Lead-210 DUP: Limits LCL = 0 UCL = 20

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

356233 1200680261 17-AUG-2004 11:19 DONE 28 1.4 percent 6.62 0 -25 38.6 20.0 16

364294 1200699138 15-SEP-2004 09:13 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

364295 1200699143 15-SEP-2004 10:11 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

371366 1200716015 13-OCT-2004 08:24 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16
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371367 1200716019 18-OCT-2004 07:44 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

378642 1200734036 10-NOV-2004 09:46 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

378641 1200734032 15-NOV-2004 09:35 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

383936 1200746759 06-DEC-2004 09:02 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

383918 1200746688 06-DEC-2004 10:34 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

385729 1200751075 16-DEC-2004 04:06 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

415571 1200822192 18-APR-2005 00:50 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

417543 1200827005 24-APR-2005 19:55 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

419557 1200831805 30-APR-2005 15:21 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

422332 1200838733 11-MAY-2005 07:18 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

419558 1200831809 14-MAY-2005 20:57 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

422819 1200839940 14-MAY-2005 21:01 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

421692 1200836960 25-MAY-2005 10:35 DONE 22 0.93 percent 6.62 0 -25 38.6 20.0 16

430106 1200857691 08-JUN-2005 09:03 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

430764 1200859366 13-JUN-2005 11:29 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

431616 1200861664 14-JUN-2005 06:26 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

430541 1200858802 26-JUN-2005 18:15 DONE 4 -0.19 percent 6.62 0 -25 38.6 20.0 16

441104 1200884261 19-JUL-2005 15:04 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

437246 1200875106 21-JUL-2005 22:20 DONE 8 0.08 percent 6.62 0 -25 38.6 20.0 16

450354 1200906439 17-AUG-2005 14:19 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

450352 1200906431 18-AUG-2005 14:14 DONE 12 0.35 percent 6.62 0 -25 38.6 20.0 16

461613 1200933184 19-SEP-2005 13:52 DONE 28 1.3 percent 6.62 0 -25 38.6 20.0 16

461895 1200933943 22-SEP-2005 10:16 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

471295 1200956479 19-OCT-2005 11:41 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

470692 1200954938 19-OCT-2005 16:56 DONE 1 -0.32 percent 6.62 0 -25 38.6 20.0 16

481294 1200980554 22-NOV-2005 09:21 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

479208 1200975629 22-NOV-2005 14:07 DONE 34 1.7 percent 6.62 0 -25 38.6 20.0 16

486637 1200993458 18-DEC-2005 21:39 DONE 7 0.03 percent 6.62 0 -25 38.6 20.0 16

489016 1200998992 25-DEC-2005 19:10 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

487146 1200994637 03-JAN-2006 10:19 DONE 1 -0.37 percent 6.62 0 -25 38.6 20.0 16

495993 1201014598 05-FEB-2006 14:34 DONE 84 4.8 percent 6.62 0 -25 38.6 20.0 16

504804 1201034959 27-FEB-2006 11:25 DONE 30 1.4 percent 6.62 0 -25 38.6 20.0 16

512214 1201052259 21-MAR-2006 11:45 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

517808 1201064411 12-APR-2006 10:37 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

520607 1201070734 25-APR-2006 14:15 DONE 0 -0.41 percent 6.62 0 -25 38.6 20.0 16

Lead-210 LCS: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

419559 1200831813 19-MAY-2005 08:42 DONE 76 -3 percent 100 75.0 83.3 117 125 8.33

419559 1200831814 19-MAY-2005 08:42 DONE 85 -2 percent 100 75.0 83.3 117 125 8.33

419560 1200831817 19-MAY-2005 10:20 DONE 82 -2 percent 100 75.0 83.3 117 125 8.33

419560 1200831816 19-MAY-2005 10:21 DONE 77 -3 percent 100 75.0 83.3 117 125 8.33

421692 1200836962 25-MAY-2005 10:35 DONE 95 -0.62 percent 100 75.0 83.3 117 125 8.33

430106 1200857693 08-JUN-2005 09:03 DONE 82 -2 percent 100 75.0 83.3 117 125 8.33

430764 1200859368 13-JUN-2005 11:29 DONE 78 -3 percent 100 75.0 83.3 117 125 8.33

431616 1200861666 14-JUN-2005 06:26 DONE 82 -2 percent 100 75.0 83.3 117 125 8.33

430541 1200858804 27-JUN-2005 11:34 DONE 78 -3 percent 100 75.0 83.3 117 125 8.33

441104 1200884263 19-JUL-2005 15:04 DONE 83 -2 percent 100 75.0 83.3 117 125 8.33

437246 1200875108 21-JUL-2005 13:20 DONE 77 -3 percent 100 75.0 83.3 117 125 8.33

450347 1200906424 15-AUG-2005 21:26 DONE 122 2.6 percent 100 75.0 83.3 117 125 8.33
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450347 1200906425 15-AUG-2005 22:29 DONE 114 1.6 percent 100 75.0 83.3 117 125 8.33

450351 1200906427 17-AUG-2005 11:33 DONE 125 3 percent 100 75.0 83.3 117 125 8.33

450351 1200906428 17-AUG-2005 11:33 DONE 114 1.7 percent 100 75.0 83.3 117 125 8.33

450354 1200906441 17-AUG-2005 14:19 DONE 117 2 percent 100 75.0 83.3 117 125 8.33

450352 1200906433 18-AUG-2005 14:14 DONE 122 2.6 percent 100 75.0 83.3 117 125 8.33

461613 1200933186 19-SEP-2005 14:56 DONE 112 1.4 percent 100 75.0 83.3 117 125 8.33

461895 1200933945 22-SEP-2005 10:16 DONE 108 0.9 percent 100 75.0 83.3 117 125 8.33

471295 1200956481 19-OCT-2005 10:40 DONE 121 2.5 percent 100 75.0 83.3 117 125 8.33

470692 1200954940 19-OCT-2005 17:59 DONE 113 1.6 percent 100 75.0 83.3 117 125 8.33

475222 1200965928 08-NOV-2005 10:52 DONE 118 2.1 percent 100 75.0 83.3 117 125 8.33

475222 1200965927 08-NOV-2005 10:52 DONE 123 2.7 percent 100 75.0 83.3 117 125 8.33

479208 1200975631 20-NOV-2005 23:00 DONE 115 1.8 percent 100 75.0 83.3 117 125 8.33

481294 1200980556 22-NOV-2005 09:21 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

486637 1200993460 18-DEC-2005 21:40 DONE 114 1.7 percent 100 75.0 83.3 117 125 8.33

485399 1200990515 19-DEC-2005 12:14 DONE 113 1.6 percent 100 75.0 83.3 117 125 8.33

485399 1200990516 19-DEC-2005 12:14 DONE 114 1.6 percent 100 75.0 83.3 117 125 8.33

489016 1200998994 25-DEC-2005 19:10 DONE 120 2.4 percent 100 75.0 83.3 117 125 8.33

487146 1200994639 03-JAN-2006 10:19 DONE 117 2 percent 100 75.0 83.3 117 125 8.33

495993 1201014600 04-FEB-2006 17:44 DONE 85 -2 percent 100 75.0 83.3 117 125 8.33

503558 1201031985 28-FEB-2006 15:18 DONE 91 -1 percent 100 75.0 83.3 117 125 8.33

503558 1201031986 28-FEB-2006 15:19 DONE 93 -0.82 percent 100 75.0 83.3 117 125 8.33

503559 1201031988 28-FEB-2006 23:10 DONE 105 0.57 percent 100 75.0 83.3 117 125 8.33

503559 1201031989 28-FEB-2006 23:10 DONE 87 -2 percent 100 75.0 83.3 117 125 8.33

504804 1201034961 01-MAR-2006 21:40 DONE 83 -2 percent 100 75.0 83.3 117 125 8.33

512214 1201052261 21-MAR-2006 11:45 DONE 92 -0.96 percent 100 75.0 83.3 117 125 8.33

517808 1201064413 12-APR-2006 10:37 DONE 79 -3 percent 100 75.0 83.3 117 125 8.33

520607 1201070736 25-APR-2006 14:15 DONE 81 -2 percent 100 75.0 83.3 117 125 8.33

Lead-210 RER: Limits LCL = 0 UCL = 3

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

259157 1200444733 01-JUL-2003 03:49 DONE 0.25 -0.69 dec 0.71 0 -0.612 2.04 3.00 0.66

259156 1200444730 01-JUL-2003 13:35 DONE 0.35 -0.54 dec 0.71 0 -0.612 2.04 3.00 0.66

260891 1200449200 08-JUL-2003 03:35 DONE 0.29 -0.63 dec 0.71 0 -0.612 2.04 3.00 0.66

263853 1200456689 31-JUL-2003 12:42 DONE 0.21 -0.76 dec 0.71 0 -0.612 2.04 3.00 0.66

268208 1200467300 05-AUG-2003 20:11 DONE 0.02 -1 dec 0.71 0 -0.612 2.04 3.00 0.66

270119 1200472396 25-AUG-2003 17:29 DONE 0.35 -0.55 dec 0.71 0 -0.612 2.04 3.00 0.66

273714 1200481578 09-SEP-2003 12:10 DONE 0.11 -0.91 dec 0.71 0 -0.612 2.04 3.00 0.66

274534 1200483528 11-SEP-2003 03:42 DONE 0.52 -0.28 dec 0.71 0 -0.612 2.04 3.00 0.66

276187 1200487560 18-SEP-2003 16:35 DONE 0.52 -0.29 dec 0.71 0 -0.612 2.04 3.00 0.66

277706 1200491283 24-SEP-2003 14:13 DONE 0.87 0.24 dec 0.71 0 -0.612 2.04 3.00 0.66

277704 1200491269 29-SEP-2003 09:58 DONE 0.47 -0.36 dec 0.71 0 -0.612 2.04 3.00 0.66

278927 1200494421 02-OCT-2003 05:44 DONE 0.09 -0.95 dec 0.71 0 -0.612 2.04 3.00 0.66

280680 1200498873 13-OCT-2003 19:59 DONE 0.35 -0.55 dec 0.71 0 -0.612 2.04 3.00 0.66

284404 1200508164 25-OCT-2003 10:17 DONE 0.6 -0.17 dec 0.71 0 -0.612 2.04 3.00 0.66

290245 1200523078 17-NOV-2003 18:45 DONE 1.96 1.9 dec 0.71 0 -0.612 2.04 3.00 0.66

299278 1200545020 05-JAN-2004 20:33 DONE 0.23 -0.72 dec 0.71 0 -0.612 2.04 3.00 0.66

301230 1200549730 13-JAN-2004 05:57 DONE 1.84 1.7 dec 0.71 0 -0.612 2.04 3.00 0.66

322627 1200600723 12-APR-2004 12:50 DONE 0.85 0.21 dec 0.71 0 -0.612 2.04 3.00 0.66

323105 1200601878 14-APR-2004 14:15 DONE 0.25 -0.69 dec 0.71 0 -0.612 2.04 3.00 0.66

328142 1200613508 06-MAY-2004 19:34 DONE 1.62 1.4 dec 0.71 0 -0.612 2.04 3.00 0.66
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332226 1200623069 18-MAY-2004 21:56 DONE 0.67 -0.07 dec 0.71 0 -0.612 2.04 3.00 0.66

339666 1200640332 17-JUN-2004 20:36 DONE 0.36 -0.53 dec 0.71 0 -0.612 2.04 3.00 0.66

344859 1200653027 14-JUL-2004 01:14 DONE 1.67 1.4 dec 0.71 0 -0.612 2.04 3.00 0.66

355308 1200678102 23-AUG-2004 04:40 DONE 0.11 -0.91 dec 0.71 0 -0.612 2.04 3.00 0.66

356146 1200680029 25-AUG-2004 15:24 DONE 00 -1 dec 0.71 0 -0.612 2.04 3.00 0.66

365746 1200702829 22-SEP-2004 05:21 DONE 1.34 0.95 dec 0.71 0 -0.612 2.04 3.00 0.66

365744 1200702821 22-SEP-2004 06:27 DONE 1.51 1.2 dec 0.71 0 -0.612 2.04 3.00 0.66

372794 1200719620 18-OCT-2004 14:02 DONE 0.39 -0.49 dec 0.71 0 -0.612 2.04 3.00 0.66

385730 1200751079 15-DEC-2004 06:46 DONE 1.12 0.62 dec 0.71 0 -0.612 2.04 3.00 0.66

382363 1200742867 15-DEC-2004 13:22 DONE 2.42 2.6 dec 0.71 0 -0.612 2.04 3.00 0.66

Lead-210 SPIKE: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

365744 1200702822 22-SEP-2004 06:27 DONE 91 -1 percent 100 75.0 83.3 117 125 8.33

371366 1200716016 13-OCT-2004 08:24 DONE 80 -2 percent 100 75.0 83.3 117 125 8.33

371367 1200716020 18-OCT-2004 07:44 DONE 80 -2 percent 100 75.0 83.3 117 125 8.33

378642 1200734037 10-NOV-2004 08:46 DONE 87 -2 percent 100 75.0 83.3 117 125 8.33

378641 1200734033 16-NOV-2004 18:49 DONE 86 -2 percent 100 75.0 83.3 117 125 8.33

383918 1200746689 06-DEC-2004 18:46 DONE 84 -2 percent 100 75.0 83.3 117 125 8.33

383936 1200746760 06-DEC-2004 19:50 DONE 87 -2 percent 100 75.0 83.3 117 125 8.33

385730 1200751080 15-DEC-2004 07:21 DONE 80 -2 percent 100 75.0 83.3 117 125 8.33

382363 1200742868 15-DEC-2004 13:22 DONE 78 -3 percent 100 75.0 83.3 117 125 8.33

385729 1200751076 16-DEC-2004 04:06 DONE 77 -3 percent 100 75.0 83.3 117 125 8.33

415571 1200822193 17-APR-2005 23:35 DONE 87 -2 percent 100 75.0 83.3 117 125 8.33

417543 1200827006 24-APR-2005 19:56 DONE 77 -3 percent 100 75.0 83.3 117 125 8.33

419557 1200831806 30-APR-2005 15:21 DONE 76 -3 percent 100 75.0 83.3 117 125 8.33

422332 1200838734 12-MAY-2005 10:27 DONE 79 -3 percent 100 75.0 83.3 117 125 8.33

422819 1200839941 14-MAY-2005 21:00 DONE 80 -2 percent 100 75.0 83.3 117 125 8.33

419558 1200831810 16-MAY-2005 13:46 DONE 80 -2 percent 100 75.0 83.3 117 125 8.33

421692 1200836961 25-MAY-2005 10:35 DONE 91 -1 percent 100 75.0 83.3 117 125 8.33

430106 1200857692 08-JUN-2005 09:03 DONE 81 -2 percent 100 75.0 83.3 117 125 8.33

430764 1200859367 13-JUN-2005 20:45 DONE 82 -2 percent 100 75.0 83.3 117 125 8.33

431616 1200861665 14-JUN-2005 06:26 DONE 87 -2 percent 100 75.0 83.3 117 125 8.33

430541 1200858803 27-JUN-2005 11:34 DONE 75 -3 percent 100 75.0 83.3 117 125 8.33

441104 1200884262 18-JUL-2005 19:44 DONE 75 -3 percent 100 75.0 83.3 117 125 8.33

437246 1200875107 21-JUL-2005 13:20 DONE 76 -3 percent 100 75.0 83.3 117 125 8.33

450354 1200906440 17-AUG-2005 14:19 DONE 114 1.7 percent 100 75.0 83.3 117 125 8.33

450352 1200906432 18-AUG-2005 14:14 DONE 119 2.2 percent 100 75.0 83.3 117 125 8.33

461613 1200933185 19-SEP-2005 13:52 DONE 106 0.71 percent 100 75.0 83.3 117 125 8.33

461895 1200933944 22-SEP-2005 10:16 DONE 95 -0.61 percent 100 75.0 83.3 117 125 8.33

471295 1200956480 19-OCT-2005 10:39 DONE 125 3 percent 100 75.0 83.3 117 125 8.33

470692 1200954939 19-OCT-2005 16:56 DONE 119 2.2 percent 100 75.0 83.3 117 125 8.33

479208 1200975630 20-NOV-2005 23:00 DONE 112 1.5 percent 100 75.0 83.3 117 125 8.33

481294 1200980555 22-NOV-2005 09:21 DONE 110 1.2 percent 100 75.0 83.3 117 125 8.33

486637 1200993459 18-DEC-2005 21:39 DONE 114 1.7 percent 100 75.0 83.3 117 125 8.33

489016 1200998993 25-DEC-2005 19:10 DONE 96 -0.52 percent 100 75.0 83.3 117 125 8.33

487146 1200994638 03-JAN-2006 10:19 DONE 117 2.1 percent 100 75.0 83.3 117 125 8.33

495993 1201014599 04-FEB-2006 17:44 DONE 95 -0.6 percent 100 75.0 83.3 117 125 8.33

504804 1201034960 27-FEB-2006 11:26 DONE 83 -2 percent 100 75.0 83.3 117 125 8.33

512214 1201052260 21-MAR-2006 11:45 DONE 87 -2 percent 100 75.0 83.3 117 125 8.33
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517808 1201064412 12-APR-2006 10:37 DONE 79 -3 percent 100 75.0 83.3 117 125 8.33

520607 1201070735 25-APR-2006 14:15 DONE 77 -3 percent 100 75.0 83.3 117 125 8.33
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SPC Graph for Alpha SpecUranium in Liquids 4/24/2006

Denotes Outlier

Uranium-233/234 BLANK

DATE

pCi/L
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SPC Graph for Alpha SpecUranium in Liquids 4/24/2006

Denotes Outlier

Uranium-235/236 BLANK

DATE
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SPC Graph for Alpha SpecUranium in Liquids 4/24/2006

Denotes Outlier

Uranium-238 BLANK

DATE

pCi/L
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SPC Graph for Alpha SpecUranium in Liquids 4/24/2006

Denotes Outlier

Uranium-238 SPIKE

DATE

percent
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Data used for Alpha SpecUranium in Liquids 25-APR-2006
Uranium-233/234 BLANK: Limits LCL = -5.2 UCL = 6.4

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

510723 1201048836 20-MAR-2006 16:57 DONE 0 -0.29 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

510734 1201048867 21-MAR-2006 16:38 DONE 0 -0.3 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

511648 1201050949 21-MAR-2006 16:38 DONE 0 -0.3 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

511653 1201050964 22-MAR-2006 12:29 DONE 0 -0.3 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

512077 1201051899 22-MAR-2006 14:23 DONE 0 -0.31 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

511616 1201050865 23-MAR-2006 08:32 DONE 0 -0.29 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

511988 1201051682 23-MAR-2006 13:27 DONE 0 -0.26 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

510728 1201048852 23-MAR-2006 13:27 DONE 0 -0.38 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

511552 1201050721 23-MAR-2006 16:14 DONE 1 -0.02 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

511560 1201050747 23-MAR-2006 18:20 DONE 0 -0.33 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

511709 1201051079 25-MAR-2006 15:09 DONE 0 -0.29 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

511201 1201049856 27-MAR-2006 08:14 DONE 0 -0.06 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

514936 1201057981 27-MAR-2006 14:43 DONE 0 -0.4 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

512777 1201053518 28-MAR-2006 07:34 DONE 0 -0.24 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

512076 1201051895 28-MAR-2006 07:39 DONE 0 -0.31 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

515153 1201058496 28-MAR-2006 12:29 DONE 0 -0.21 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

514141 1201056267 28-MAR-2006 16:43 DONE 0 -0.29 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

514267 1201056533 29-MAR-2006 07:59 DONE 0 -0.33 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

511652 1201050960 29-MAR-2006 16:04 DONE 0 -0.3 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

511564 1201050754 29-MAR-2006 19:53 DONE 0 -0.25 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

514277 1201056551 29-MAR-2006 22:27 DONE 0 -0.3 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

514320 1201056638 31-MAR-2006 08:29 DONE 1 0.37 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

512070 1201051881 31-MAR-2006 15:55 DONE 0 -0.28 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

515540 1201059382 31-MAR-2006 19:27 DONE 0 -0.31 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

514261 1201056520 01-APR-2006 09:22 DONE 0 -0.21 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

516131 1201060706 01-APR-2006 16:30 DONE 0 -0.3 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

516497 1201061514 06-APR-2006 08:42 DONE 4 1.6 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

516532 1201061530 06-APR-2006 13:23 DONE -1 -0.72 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

518879 1201066818 11-APR-2006 16:43 DONE 0 -0.28 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

518911 1201066929 12-APR-2006 14:20 DONE 0 -0.24 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

517717 1201064212 12-APR-2006 17:24 DONE 0 -0.26 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

519218 1201067494 14-APR-2006 09:06 DONE 5 2.5 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

520706 1201070943 15-APR-2006 09:12 DONE 0 -0.23 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

518916 1201066938 17-APR-2006 07:52 DUSE 0 -0.3 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

519428 1201067985 17-APR-2006 16:05 DONE 1 0.1 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

521040 1201071729 19-APR-2006 14:49 DONE 0 -0.22 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

520799 1201071144 21-APR-2006 07:38 DONE 0 -0.27 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

521962 1201074073 21-APR-2006 10:18 DONE 0 -0.3 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

520373 1201070134 21-APR-2006 19:20 DUSE 11 5.1 pCi/L 0.59 -5.2 -3.3 4.48 6.43 1.95

Uranium-233/234 DUP: Limits LCL = 0 UCL = 20

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

510661 1201048686 15-MAR-2006 10:56 DONE 15 -0.32 percent 41.6 0 -120 207 20.0 82.5

511878 1201051444 16-MAR-2006 12:58 DONE 13 -0.35 percent 41.6 0 -120 207 20.0 82.5

510654 1201048653 17-MAR-2006 13:41 DONE 27 -0.18 percent 41.6 0 -120 207 20.0 82.5

510724 1201048841 17-MAR-2006 13:41 DONE 4 -0.46 percent 41.6 0 -120 207 20.0 82.5
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510738 1201048878 20-MAR-2006 07:42 DONE 23 -0.22 percent 41.6 0 -120 207 20.0 82.5

510723 1201048837 20-MAR-2006 16:57 DONE 5 -0.44 percent 41.6 0 -120 207 20.0 82.5

510734 1201048868 21-MAR-2006 16:38 DONE 5 -0.44 percent 41.6 0 -120 207 20.0 82.5

511648 1201050950 21-MAR-2006 16:38 DONE 2 -0.48 percent 41.6 0 -120 207 20.0 82.5

511653 1201050965 22-MAR-2006 12:29 DONE 2 -0.48 percent 41.6 0 -120 207 20.0 82.5

512077 1201051900 22-MAR-2006 14:23 DONE 40 -0.02 percent 41.6 0 -120 207 20.0 82.5

511988 1201051683 23-MAR-2006 13:27 DONE 10 -0.38 percent 41.6 0 -120 207 20.0 82.5

511552 1201050722 23-MAR-2006 16:14 DONE 74 0.39 percent 41.6 0 -120 207 20.0 82.5

511560 1201050748 23-MAR-2006 18:20 DONE 0 -0.5 percent 41.6 0 -120 207 20.0 82.5

511616 1201050866 24-MAR-2006 14:52 DONE 7 -0.42 percent 41.6 0 -120 207 20.0 82.5

511709 1201051080 25-MAR-2006 15:09 DONE 2 -0.49 percent 41.6 0 -120 207 20.0 82.5

514141 1201056268 27-MAR-2006 16:25 DONE 84 0.51 percent 41.6 0 -120 207 20.0 82.5

511652 1201050961 27-MAR-2006 16:59 DONE 1 -0.49 percent 41.6 0 -120 207 20.0 82.5

512777 1201053519 28-MAR-2006 07:34 DONE 35 -0.08 percent 41.6 0 -120 207 20.0 82.5

514320 1201056639 28-MAR-2006 07:34 DONE 3 -0.46 percent 41.6 0 -120 207 20.0 82.5

512076 1201051896 28-MAR-2006 07:39 DONE 33 -0.11 percent 41.6 0 -120 207 20.0 82.5

515153 1201058497 28-MAR-2006 12:29 DONE 7 -0.42 percent 41.6 0 -120 207 20.0 82.5

514267 1201056534 29-MAR-2006 07:59 DONE 90 0.59 percent 41.6 0 -120 207 20.0 82.5

514261 1201056521 29-MAR-2006 07:59 DONE 363 3.9 percent 41.6 0 -120 207 20.0 82.5

511564 1201050755 29-MAR-2006 19:53 DONE 35 -0.08 percent 41.6 0 -120 207 20.0 82.5

514277 1201056552 29-MAR-2006 22:27 DONE 0 -0.5 percent 41.6 0 -120 207 20.0 82.5

512070 1201051882 31-MAR-2006 15:55 DONE 2 -0.48 percent 41.6 0 -120 207 20.0 82.5

515540 1201059383 31-MAR-2006 19:27 DONE 4 -0.45 percent 41.6 0 -120 207 20.0 82.5

516131 1201060707 01-APR-2006 16:30 DONE 1 -0.49 percent 41.6 0 -120 207 20.0 82.5

518879 1201066819 11-APR-2006 16:43 DONE 74 0.39 percent 41.6 0 -120 207 20.0 82.5

518911 1201066930 12-APR-2006 14:20 DONE 4 -0.45 percent 41.6 0 -120 207 20.0 82.5

520706 1201070944 15-APR-2006 09:12 DONE 10 -0.38 percent 41.6 0 -120 207 20.0 82.5

519428 1201067986 17-APR-2006 07:52 DONE 67 0.31 percent 41.6 0 -120 207 20.0 82.5

518916 1201066939 18-APR-2006 14:03 DUSE 103 0.74 percent 41.6 0 -120 207 20.0 82.5

521040 1201071730 19-APR-2006 14:49 DONE 15 -0.32 percent 41.6 0 -120 207 20.0 82.5

521962 1201074074 21-APR-2006 10:18 DONE 378 4.1 percent 41.6 0 -120 207 20.0 82.5

521962 1201074159 21-APR-2006 10:18 DONE 1 -0.49 percent 41.6 0 -120 207 20.0 82.5

520373 1201070135 21-APR-2006 19:20 DUSE 29 -0.15 percent 41.6 0 -120 207 20.0 82.5

520799 1201071145 22-APR-2006 07:38 DONE 9 -0.4 percent 41.6 0 -120 207 20.0 82.5

521962 1201074160 22-APR-2006 09:26 DONE 43 0.01 percent 41.6 0 -120 207 20.0 82.5

Uranium-233/234 RER: Limits LCL = 0 UCL = 3

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

510661 1201048686 15-MAR-2006 10:56 DONE 0.58 -0.25 num 0.89 0 -1.6 3.41 3.00 1.26

511878 1201051444 16-MAR-2006 12:58 DONE 0.91 0.02 num 0.89 0 -1.6 3.41 3.00 1.26

510654 1201048653 17-MAR-2006 13:41 DONE 1.6 0.56 num 0.89 0 -1.6 3.41 3.00 1.26

510724 1201048841 17-MAR-2006 13:41 DONE 0.14 -0.59 num 0.89 0 -1.6 3.41 3.00 1.26

510738 1201048878 20-MAR-2006 07:42 DONE 2.02 0.9 num 0.89 0 -1.6 3.41 3.00 1.26

510723 1201048837 20-MAR-2006 16:57 DONE 0.53 -0.28 num 0.89 0 -1.6 3.41 3.00 1.26

510734 1201048868 21-MAR-2006 16:38 DONE 0.12 -0.61 num 0.89 0 -1.6 3.41 3.00 1.26

511648 1201050950 21-MAR-2006 16:38 DONE 0.07 -0.64 num 0.89 0 -1.6 3.41 3.00 1.26

511653 1201050965 22-MAR-2006 12:29 DONE 0.08 -0.64 num 0.89 0 -1.6 3.41 3.00 1.26

512077 1201051900 22-MAR-2006 14:23 DONE 1.17 0.23 num 0.89 0 -1.6 3.41 3.00 1.26

511988 1201051683 23-MAR-2006 13:27 DONE 0.65 -0.18 num 0.89 0 -1.6 3.41 3.00 1.26

511552 1201050722 23-MAR-2006 16:14 DONE 1.63 0.59 num 0.89 0 -1.6 3.41 3.00 1.26
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511560 1201050748 23-MAR-2006 18:20 DONE 0.03 -0.68 num 0.89 0 -1.6 3.41 3.00 1.26

511616 1201050866 24-MAR-2006 14:52 DONE 0.47 -0.33 num 0.89 0 -1.6 3.41 3.00 1.26

511709 1201051080 25-MAR-2006 15:09 DONE 0.12 -0.6 num 0.89 0 -1.6 3.41 3.00 1.26

514141 1201056268 27-MAR-2006 16:25 DONE 0.21 -0.53 num 0.89 0 -1.6 3.41 3.00 1.26

511652 1201050961 27-MAR-2006 16:59 DONE 0.12 -0.6 num 0.89 0 -1.6 3.41 3.00 1.26

512777 1201053519 28-MAR-2006 07:34 DONE 0.59 -0.24 num 0.89 0 -1.6 3.41 3.00 1.26

514320 1201056639 28-MAR-2006 07:34 DONE 0.07 -0.65 num 0.89 0 -1.6 3.41 3.00 1.26

512076 1201051896 28-MAR-2006 07:39 DONE 0.68 -0.16 num 0.89 0 -1.6 3.41 3.00 1.26

515153 1201058497 28-MAR-2006 12:29 DONE 0.57 -0.25 num 0.89 0 -1.6 3.41 3.00 1.26

514267 1201056534 29-MAR-2006 07:59 DONE 0.39 -0.4 num 0.89 0 -1.6 3.41 3.00 1.26

514261 1201056521 29-MAR-2006 07:59 DONE 2.78 1.5 num 0.89 0 -1.6 3.41 3.00 1.26

511564 1201050755 29-MAR-2006 19:53 DONE 1.68 0.63 num 0.89 0 -1.6 3.41 3.00 1.26

514277 1201056552 29-MAR-2006 22:27 DONE 0.04 -0.67 num 0.89 0 -1.6 3.41 3.00 1.26

512070 1201051882 31-MAR-2006 15:55 DONE 0.07 -0.65 num 0.89 0 -1.6 3.41 3.00 1.26

515540 1201059383 31-MAR-2006 19:27 DONE 0.43 -0.36 num 0.89 0 -1.6 3.41 3.00 1.26

516131 1201060707 01-APR-2006 16:30 DONE 0.13 -0.6 num 0.89 0 -1.6 3.41 3.00 1.26

518879 1201066819 11-APR-2006 16:43 DONE 1.61 0.58 num 0.89 0 -1.6 3.41 3.00 1.26

518911 1201066930 12-APR-2006 14:20 DONE 0.23 -0.52 num 0.89 0 -1.6 3.41 3.00 1.26

520706 1201070944 15-APR-2006 09:12 DONE 0.96 0.06 num 0.89 0 -1.6 3.41 3.00 1.26

519428 1201067986 17-APR-2006 07:52 DONE 2.36 1.2 num 0.89 0 -1.6 3.41 3.00 1.26

518916 1201066939 18-APR-2006 14:03 DUSE 7.25 5 num 0.89 0 -1.6 3.41 3.00 1.26

521040 1201071730 19-APR-2006 14:49 DONE 1.12 0.18 num 0.89 0 -1.6 3.41 3.00 1.26

521962 1201074074 21-APR-2006 10:18 DONE 1.37 0.39 num 0.89 0 -1.6 3.41 3.00 1.26

521962 1201074159 21-APR-2006 10:18 DONE 0.01 -0.7 num 0.89 0 -1.6 3.41 3.00 1.26

520373 1201070135 21-APR-2006 19:20 DUSE 0.91 0.02 num 0.89 0 -1.6 3.41 3.00 1.26

520799 1201071145 22-APR-2006 07:38 DONE 0.63 -0.2 num 0.89 0 -1.6 3.41 3.00 1.26

521962 1201074160 22-APR-2006 09:26 DONE 0.2 -0.54 num 0.89 0 -1.6 3.41 3.00 1.26

Uranium-235/236 BLANK: Limits LCL = -2.2 UCL = 2.5

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

510723 1201048836 20-MAR-2006 16:57 DONE 0 -0.14 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

510734 1201048867 21-MAR-2006 16:38 DONE 0 -0.15 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

511648 1201050949 21-MAR-2006 16:38 DONE 0 -0.12 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

511653 1201050964 22-MAR-2006 12:29 DONE 0 -0.14 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

512077 1201051899 22-MAR-2006 14:23 DONE 0 -0.12 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

511616 1201050865 23-MAR-2006 08:32 DONE 0 -0.17 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

511988 1201051682 23-MAR-2006 13:27 DONE 0 -0.08 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

510728 1201048852 23-MAR-2006 13:27 DONE 0 -0.19 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

511552 1201050721 23-MAR-2006 16:14 DONE 0 -0.15 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

511560 1201050747 23-MAR-2006 18:20 DONE 0 -0.17 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

511709 1201051079 25-MAR-2006 15:09 DONE 0 -0.12 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

511201 1201049856 27-MAR-2006 08:14 DONE 0 -0.3 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

514936 1201057981 27-MAR-2006 14:43 DONE 0 -0.05 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

512777 1201053518 28-MAR-2006 07:34 DONE 0 -0.13 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

512076 1201051895 28-MAR-2006 07:39 DONE 0 -0.14 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

515153 1201058496 28-MAR-2006 12:29 DONE 0 -0.14 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

514141 1201056267 28-MAR-2006 16:43 DONE 0 -0.15 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

514267 1201056533 29-MAR-2006 07:59 DONE 0 -0.19 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

511652 1201050960 29-MAR-2006 16:04 DONE 0 -0.16 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

511564 1201050754 29-MAR-2006 19:53 DONE 0 -0.75 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79
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514277 1201056551 29-MAR-2006 22:27 DONE 0 -0.15 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

514320 1201056638 31-MAR-2006 08:29 DONE 0 -0.57 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

512070 1201051881 31-MAR-2006 15:55 DONE 0 -0.16 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

515540 1201059382 31-MAR-2006 19:27 DONE 0 -0.15 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

514261 1201056520 01-APR-2006 09:22 DONE 0 -0.18 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

516131 1201060706 01-APR-2006 16:30 DONE 0 -0.15 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

516497 1201061514 06-APR-2006 08:42 DONE -2 -2 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

516532 1201061530 06-APR-2006 13:23 DONE 3 3.4 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

518879 1201066818 11-APR-2006 16:43 DONE 0 -0.16 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

518911 1201066929 12-APR-2006 14:20 DONE 0 -0.11 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

517717 1201064212 12-APR-2006 17:24 DONE 0 -0.47 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

519218 1201067494 14-APR-2006 09:06 DONE 4 4.4 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

520706 1201070943 15-APR-2006 09:12 DONE 0 -0.15 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

518916 1201066938 17-APR-2006 07:52 DUSE 0 -0.14 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

519428 1201067985 17-APR-2006 16:05 DONE 0 0.09 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

521040 1201071729 19-APR-2006 14:49 DONE 0 0.02 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

520799 1201071144 21-APR-2006 07:38 DONE 0 -0.08 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

521962 1201074073 21-APR-2006 10:18 DONE 0 -0.15 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

520373 1201070134 21-APR-2006 19:20 DUSE 0 0.41 pCi/L 0.12 -2.2 -1.5 1.69 2.47 0.79

Uranium-235/236 DUP: Limits LCL = 0 UCL = 20

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

510661 1201048686 15-MAR-2006 10:56 DONE 1226 3.4 percent 150 0 -490 790 20.0 320

511878 1201051444 16-MAR-2006 12:58 DONE 88 -0.19 percent 150 0 -490 790 20.0 320

510654 1201048653 17-MAR-2006 13:41 DONE 56 -0.29 percent 150 0 -490 790 20.0 320

510724 1201048841 17-MAR-2006 13:41 DONE 23 -0.4 percent 150 0 -490 790 20.0 320

510738 1201048878 20-MAR-2006 07:42 DONE 6 -0.45 percent 150 0 -490 790 20.0 320

510723 1201048837 20-MAR-2006 16:57 DONE 44 -0.33 percent 150 0 -490 790 20.0 320

510734 1201048868 21-MAR-2006 16:38 DONE 142 -0.02 percent 150 0 -490 790 20.0 320

511648 1201050950 21-MAR-2006 16:38 DONE 56 -0.29 percent 150 0 -490 790 20.0 320

511653 1201050965 22-MAR-2006 12:29 DONE 0 -0.47 percent 150 0 -490 790 20.0 320

512077 1201051900 22-MAR-2006 14:23 DONE 56 -0.29 percent 150 0 -490 790 20.0 320

511988 1201051683 23-MAR-2006 13:27 DONE 15 -0.42 percent 150 0 -490 790 20.0 320

511552 1201050722 23-MAR-2006 16:14 DONE 48 -0.32 percent 150 0 -490 790 20.0 320

511560 1201050748 23-MAR-2006 18:20 DONE 125 -0.08 percent 150 0 -490 790 20.0 320

511616 1201050866 24-MAR-2006 14:52 DONE 28 -0.38 percent 150 0 -490 790 20.0 320

511709 1201051080 25-MAR-2006 15:09 DONE 22 -0.4 percent 150 0 -490 790 20.0 320

514141 1201056268 27-MAR-2006 16:25 DONE 20 -0.41 percent 150 0 -490 790 20.0 320

511652 1201050961 27-MAR-2006 16:59 DONE 26 -0.39 percent 150 0 -490 790 20.0 320

512777 1201053519 28-MAR-2006 07:34 DONE 780 2 percent 150 0 -490 790 20.0 320

514320 1201056639 28-MAR-2006 07:34 DONE 1 -0.46 percent 150 0 -490 790 20.0 320

512076 1201051896 28-MAR-2006 07:39 DONE 190 0.13 percent 150 0 -490 790 20.0 320

515153 1201058497 28-MAR-2006 12:29 DONE 59 -0.28 percent 150 0 -490 790 20.0 320

514267 1201056534 29-MAR-2006 07:59 DONE 254 0.32 percent 150 0 -490 790 20.0 320

514261 1201056521 29-MAR-2006 07:59 DONE 1526 4.3 percent 150 0 -490 790 20.0 320

511564 1201050755 29-MAR-2006 19:53 DONE 5 -0.45 percent 150 0 -490 790 20.0 320

514277 1201056552 29-MAR-2006 22:27 DONE 16 -0.42 percent 150 0 -490 790 20.0 320

512070 1201051882 31-MAR-2006 15:55 DONE 44 -0.33 percent 150 0 -490 790 20.0 320

515540 1201059383 31-MAR-2006 19:27 DONE 9 -0.44 percent 150 0 -490 790 20.0 320

516131 1201060707 01-APR-2006 16:30 DONE 43 -0.33 percent 150 0 -490 790 20.0 320
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518879 1201066819 11-APR-2006 16:43 DONE 200 0.16 percent 150 0 -490 790 20.0 320

518911 1201066930 12-APR-2006 14:20 DONE 108 -0.13 percent 150 0 -490 790 20.0 320

520706 1201070944 15-APR-2006 09:12 DONE 8 -0.44 percent 150 0 -490 790 20.0 320

519428 1201067986 17-APR-2006 07:52 DONE 68 -0.25 percent 150 0 -490 790 20.0 320

518916 1201066939 18-APR-2006 14:03 DUSE 77 -0.23 percent 150 0 -490 790 20.0 320

521040 1201071730 19-APR-2006 14:49 DONE 4 -0.45 percent 150 0 -490 790 20.0 320

521962 1201074074 21-APR-2006 10:18 DONE 301 0.47 percent 150 0 -490 790 20.0 320

521962 1201074159 21-APR-2006 10:18 DONE 29 -0.38 percent 150 0 -490 790 20.0 320

520373 1201070135 21-APR-2006 19:20 DUSE 56 -0.29 percent 150 0 -490 790 20.0 320

520799 1201071145 22-APR-2006 07:38 DONE 15 -0.42 percent 150 0 -490 790 20.0 320

521962 1201074160 22-APR-2006 09:26 DONE 63 -0.27 percent 150 0 -490 790 20.0 320

Uranium-235/236 RER: Limits LCL = 0 UCL = 3

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

510661 1201048686 15-MAR-2006 10:56 DONE 2.08 2 num 0.79 0 -0.463 2.05 3.00 0.63

511878 1201051444 16-MAR-2006 12:58 DONE 1.9 1.8 num 0.79 0 -0.463 2.05 3.00 0.63

510654 1201048653 17-MAR-2006 13:41 DONE 0.75 -0.07 num 0.79 0 -0.463 2.05 3.00 0.63

510724 1201048841 17-MAR-2006 13:41 DONE 0.29 -0.79 num 0.79 0 -0.463 2.05 3.00 0.63

510738 1201048878 20-MAR-2006 07:42 DONE 0.27 -0.84 num 0.79 0 -0.463 2.05 3.00 0.63

510723 1201048837 20-MAR-2006 16:57 DONE 1.59 1.3 num 0.79 0 -0.463 2.05 3.00 0.63

510734 1201048868 21-MAR-2006 16:38 DONE 0.43 -0.58 num 0.79 0 -0.463 2.05 3.00 0.63

511648 1201050950 21-MAR-2006 16:38 DONE 0.55 -0.38 num 0.79 0 -0.463 2.05 3.00 0.63

511653 1201050965 22-MAR-2006 12:29 DONE 00 -1 num 0.79 0 -0.463 2.05 3.00 0.63

512077 1201051900 22-MAR-2006 14:23 DONE 0.53 -0.41 num 0.79 0 -0.463 2.05 3.00 0.63

511988 1201051683 23-MAR-2006 13:27 DONE 0.21 -0.94 num 0.79 0 -0.463 2.05 3.00 0.63

511552 1201050722 23-MAR-2006 16:14 DONE 0.7 -0.14 num 0.79 0 -0.463 2.05 3.00 0.63

511560 1201050748 23-MAR-2006 18:20 DONE 1.64 1.4 num 0.79 0 -0.463 2.05 3.00 0.63

511616 1201050866 24-MAR-2006 14:52 DONE 0.23 -0.9 num 0.79 0 -0.463 2.05 3.00 0.63

511709 1201051080 25-MAR-2006 15:09 DONE 0.58 -0.35 num 0.79 0 -0.463 2.05 3.00 0.63

514141 1201056268 27-MAR-2006 16:25 DONE 0.04 -1 num 0.79 0 -0.463 2.05 3.00 0.63

511652 1201050961 27-MAR-2006 16:59 DONE 1.09 0.47 num 0.79 0 -0.463 2.05 3.00 0.63

512777 1201053519 28-MAR-2006 07:34 DONE 0.75 -0.07 num 0.79 0 -0.463 2.05 3.00 0.63

514320 1201056639 28-MAR-2006 07:34 DONE 0.01 -1 num 0.79 0 -0.463 2.05 3.00 0.63

512076 1201051896 28-MAR-2006 07:39 DONE 0.62 -0.27 num 0.79 0 -0.463 2.05 3.00 0.63

515153 1201058497 28-MAR-2006 12:29 DONE 1.13 0.53 num 0.79 0 -0.463 2.05 3.00 0.63

514267 1201056534 29-MAR-2006 07:59 DONE 1.55 1.2 num 0.79 0 -0.463 2.05 3.00 0.63

514261 1201056521 29-MAR-2006 07:59 DONE 2.2 2.2 num 0.79 0 -0.463 2.05 3.00 0.63

511564 1201050755 29-MAR-2006 19:53 DONE 0.06 -1 num 0.79 0 -0.463 2.05 3.00 0.63

514277 1201056552 29-MAR-2006 22:27 DONE 0.73 -0.11 num 0.79 0 -0.463 2.05 3.00 0.63

512070 1201051882 31-MAR-2006 15:55 DONE 1.17 0.6 num 0.79 0 -0.463 2.05 3.00 0.63

515540 1201059383 31-MAR-2006 19:27 DONE 0.44 -0.56 num 0.79 0 -0.463 2.05 3.00 0.63

516131 1201060707 01-APR-2006 16:30 DONE 1.17 0.6 num 0.79 0 -0.463 2.05 3.00 0.63

518879 1201066819 11-APR-2006 16:43 DONE 0.61 -0.29 num 0.79 0 -0.463 2.05 3.00 0.63

518911 1201066930 12-APR-2006 14:20 DONE 1.1 0.48 num 0.79 0 -0.463 2.05 3.00 0.63

520706 1201070944 15-APR-2006 09:12 DONE 0.43 -0.58 num 0.79 0 -0.463 2.05 3.00 0.63

519428 1201067986 17-APR-2006 07:52 DONE 1.21 0.65 num 0.79 0 -0.463 2.05 3.00 0.63

518916 1201066939 18-APR-2006 14:03 DUSE 1.94 1.8 num 0.79 0 -0.463 2.05 3.00 0.63

521040 1201071730 19-APR-2006 14:49 DONE 0.11 -1 num 0.79 0 -0.463 2.05 3.00 0.63

521962 1201074074 21-APR-2006 10:18 DONE 1.53 1.2 num 0.79 0 -0.463 2.05 3.00 0.63

521962 1201074159 21-APR-2006 10:18 DONE 0.14 -1 num 0.79 0 -0.463 2.05 3.00 0.63
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520373 1201070135 21-APR-2006 19:20 DUSE 0.61 -0.29 num 0.79 0 -0.463 2.05 3.00 0.63

520799 1201071145 22-APR-2006 07:38 DONE 0.28 -0.82 num 0.79 0 -0.463 2.05 3.00 0.63

521962 1201074160 22-APR-2006 09:26 DONE 0.29 -0.81 num 0.79 0 -0.463 2.05 3.00 0.63

Uranium-238 BLANK: Limits LCL = -2.5 UCL = 3

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

510723 1201048836 20-MAR-2006 16:57 DONE 0 -0.26 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

510734 1201048867 21-MAR-2006 16:38 DONE 0 -0.26 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

511648 1201050949 21-MAR-2006 16:38 DONE 0 -0.28 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

511653 1201050964 22-MAR-2006 12:29 DONE 0 -0.26 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

512077 1201051899 22-MAR-2006 14:23 DONE 0 -0.29 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

511616 1201050865 23-MAR-2006 08:32 DONE 0 -0.27 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

511988 1201051682 23-MAR-2006 13:27 DONE 0 -0.25 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

510728 1201048852 23-MAR-2006 13:27 DONE 0 -0.27 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

511552 1201050721 23-MAR-2006 16:14 DONE 0 -0.22 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

511560 1201050747 23-MAR-2006 18:20 DONE 0 -0.25 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

511709 1201051079 25-MAR-2006 15:09 DONE 0 -0.25 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

511201 1201049856 27-MAR-2006 08:14 DONE 0 0.02 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

514936 1201057981 27-MAR-2006 14:43 DONE 0 -0.33 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

512777 1201053518 28-MAR-2006 07:34 DONE 0 -0.15 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

512076 1201051895 28-MAR-2006 07:39 DONE 0 -0.29 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

515153 1201058496 28-MAR-2006 12:29 DONE 0 -0.31 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

514141 1201056267 28-MAR-2006 16:43 DONE 0 -0.28 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

514267 1201056533 29-MAR-2006 07:59 DONE 0 -0.27 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

511652 1201050960 29-MAR-2006 16:04 DONE 0 -0.26 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

511564 1201050754 29-MAR-2006 19:53 DONE 0 -0.53 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

514277 1201056551 29-MAR-2006 22:27 DONE 0 -0.28 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

514320 1201056638 31-MAR-2006 08:29 DONE 1 0.84 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

512070 1201051881 31-MAR-2006 15:55 DONE 0 -0.29 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

515540 1201059382 31-MAR-2006 19:27 DONE 0 -0.28 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

514261 1201056520 01-APR-2006 09:22 DONE 0 -0.35 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

516131 1201060706 01-APR-2006 16:30 DONE 0 -0.29 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

516497 1201061514 06-APR-2006 08:42 DONE 0 -0.67 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

516532 1201061530 06-APR-2006 13:23 DONE 3 3.3 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

518879 1201066818 11-APR-2006 16:43 DONE 0 -0.32 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

518911 1201066929 12-APR-2006 14:20 DONE 0 -0.23 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

517717 1201064212 12-APR-2006 17:24 DONE 0 -0.09 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

519218 1201067494 14-APR-2006 09:06 DONE 5 4.6 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

520706 1201070943 15-APR-2006 09:12 DONE 0 -0.24 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

518916 1201066938 17-APR-2006 07:52 DUSE 0 -0.28 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

519428 1201067985 17-APR-2006 16:05 DONE 0 -0.6 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

521040 1201071729 19-APR-2006 14:49 DONE 0 -0.27 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

520799 1201071144 21-APR-2006 07:38 DONE 0 -0.26 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

521962 1201074073 21-APR-2006 10:18 DONE 0 -0.28 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

520373 1201070134 21-APR-2006 19:20 DUSE 1 1.2 pCi/L 0.25 -2.5 -1.6 2.1 3.03 0.92

Uranium-238 DUP: Limits LCL = 0 UCL = 20

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

510661 1201048686 15-MAR-2006 10:56 DONE 23 -0.23 percent 82.3 0 -430 592 20.0 255

511878 1201051444 16-MAR-2006 12:58 DONE 10 -0.28 percent 82.3 0 -430 592 20.0 255
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510654 1201048653 17-MAR-2006 13:41 DONE 14 -0.27 percent 82.3 0 -430 592 20.0 255

510724 1201048841 17-MAR-2006 13:41 DONE 9 -0.29 percent 82.3 0 -430 592 20.0 255

510738 1201048878 20-MAR-2006 07:42 DONE 5 -0.3 percent 82.3 0 -430 592 20.0 255

510723 1201048837 20-MAR-2006 16:57 DONE 4 -0.31 percent 82.3 0 -430 592 20.0 255

510734 1201048868 21-MAR-2006 16:38 DONE 18 -0.25 percent 82.3 0 -430 592 20.0 255

511648 1201050950 21-MAR-2006 16:38 DONE 2 -0.32 percent 82.3 0 -430 592 20.0 255

511653 1201050965 22-MAR-2006 12:29 DONE 3 -0.31 percent 82.3 0 -430 592 20.0 255

512077 1201051900 22-MAR-2006 14:23 DONE 12 -0.28 percent 82.3 0 -430 592 20.0 255

511988 1201051683 23-MAR-2006 13:27 DONE 13 -0.27 percent 82.3 0 -430 592 20.0 255

511552 1201050722 23-MAR-2006 16:14 DONE 21 -0.24 percent 82.3 0 -430 592 20.0 255

511560 1201050748 23-MAR-2006 18:20 DONE 14 -0.27 percent 82.3 0 -430 592 20.0 255

511616 1201050866 24-MAR-2006 14:52 DONE 24 -0.23 percent 82.3 0 -430 592 20.0 255

511709 1201051080 25-MAR-2006 15:09 DONE 11 -0.28 percent 82.3 0 -430 592 20.0 255

514141 1201056268 27-MAR-2006 16:25 DONE 124 0.16 percent 82.3 0 -430 592 20.0 255

511652 1201050961 27-MAR-2006 16:59 DONE 4 -0.31 percent 82.3 0 -430 592 20.0 255

512777 1201053519 28-MAR-2006 07:34 DONE 162 0.31 percent 82.3 0 -430 592 20.0 255

514320 1201056639 28-MAR-2006 07:34 DONE 126 0.17 percent 82.3 0 -430 592 20.0 255

512076 1201051896 28-MAR-2006 07:39 DONE 147 0.25 percent 82.3 0 -430 592 20.0 255

515153 1201058497 28-MAR-2006 12:29 DONE 1 -0.32 percent 82.3 0 -430 592 20.0 255

514267 1201056534 29-MAR-2006 07:59 DONE 1593 5.9 percent 82.3 0 -430 592 20.0 255

514261 1201056521 29-MAR-2006 07:59 DONE 0 -0.32 percent 82.3 0 -430 592 20.0 255

511564 1201050755 29-MAR-2006 19:53 DONE 3 -0.31 percent 82.3 0 -430 592 20.0 255

514277 1201056552 29-MAR-2006 22:27 DONE 4 -0.31 percent 82.3 0 -430 592 20.0 255

512070 1201051882 31-MAR-2006 15:55 DONE 4 -0.31 percent 82.3 0 -430 592 20.0 255

515540 1201059383 31-MAR-2006 19:27 DONE 82 -0 percent 82.3 0 -430 592 20.0 255

516131 1201060707 01-APR-2006 16:30 DONE 2 -0.31 percent 82.3 0 -430 592 20.0 255

518879 1201066819 11-APR-2006 16:43 DONE 101 0.07 percent 82.3 0 -430 592 20.0 255

518911 1201066930 12-APR-2006 14:20 DONE 45 -0.15 percent 82.3 0 -430 592 20.0 255

520706 1201070944 15-APR-2006 09:12 DONE 5 -0.3 percent 82.3 0 -430 592 20.0 255

519428 1201067986 17-APR-2006 07:52 DONE 10 -0.28 percent 82.3 0 -430 592 20.0 255

518916 1201066939 18-APR-2006 14:03 DUSE 140 0.23 percent 82.3 0 -430 592 20.0 255

521040 1201071730 19-APR-2006 14:49 DONE 2 -0.31 percent 82.3 0 -430 592 20.0 255

521962 1201074074 21-APR-2006 10:18 DONE 201 0.47 percent 82.3 0 -430 592 20.0 255

521962 1201074159 21-APR-2006 10:18 DONE 104 0.09 percent 82.3 0 -430 592 20.0 255

520373 1201070135 21-APR-2006 19:20 DUSE 9 -0.29 percent 82.3 0 -430 592 20.0 255

520799 1201071145 22-APR-2006 07:38 DONE 16 -0.26 percent 82.3 0 -430 592 20.0 255

521962 1201074160 22-APR-2006 09:26 DONE 140 0.23 percent 82.3 0 -430 592 20.0 255

Uranium-238 LCS: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

510728 1201048853 23-MAR-2006 13:27 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

510728 1201048854 23-MAR-2006 13:27 DONE 100 0 percent 100 75.0 83.3 117 125 8.33

511560 1201050749 23-MAR-2006 18:20 DONE 95 -0.64 percent 100 75.0 83.3 117 125 8.33

511709 1201051082 25-MAR-2006 15:09 DONE 105 0.6 percent 100 75.0 83.3 117 125 8.33

514936 1201057982 27-MAR-2006 08:13 DONE 99 -0.13 percent 100 75.0 83.3 117 125 8.33

514936 1201057983 27-MAR-2006 08:13 DONE 117 2 percent 100 75.0 83.3 117 125 8.33

511201 1201049858 27-MAR-2006 08:14 DONE 104 0.48 percent 100 75.0 83.3 117 125 8.33

511201 1201049857 27-MAR-2006 08:14 DONE 104 0.48 percent 100 75.0 83.3 117 125 8.33

514141 1201056269 27-MAR-2006 16:25 DONE 95 -0.59 percent 100 75.0 83.3 117 125 8.33

511652 1201050963 27-MAR-2006 16:59 DONE 103 0.37 percent 100 75.0 83.3 117 125 8.33
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512777 1201053521 28-MAR-2006 07:34 DONE 116 1.9 percent 100 75.0 83.3 117 125 8.33

514320 1201056641 28-MAR-2006 07:34 DONE 104 0.48 percent 100 75.0 83.3 117 125 8.33

512076 1201051898 28-MAR-2006 07:44 DONE 102 0.24 percent 100 75.0 83.3 117 125 8.33

515153 1201058498 28-MAR-2006 12:29 DONE 111 1.3 percent 100 75.0 83.3 117 125 8.33

514267 1201056535 29-MAR-2006 07:59 DONE 101 0.12 percent 100 75.0 83.3 117 125 8.33

514261 1201056522 29-MAR-2006 07:59 DONE 101 0.12 percent 100 75.0 83.3 117 125 8.33

511564 1201050757 29-MAR-2006 19:53 DONE 103 0.36 percent 100 75.0 83.3 117 125 8.33

514277 1201056554 29-MAR-2006 22:27 DONE 102 0.27 percent 100 75.0 83.3 117 125 8.33

512070 1201051883 31-MAR-2006 15:55 DONE 90 -1 percent 100 75.0 83.3 117 125 8.33

515540 1201059385 31-MAR-2006 19:27 DONE 94 -0.73 percent 100 75.0 83.3 117 125 8.33

516131 1201060709 01-APR-2006 16:30 DONE 103 0.36 percent 100 75.0 83.3 117 125 8.33

516497 1201061515 06-APR-2006 08:42 DONE 107 0.84 percent 100 75.0 83.3 117 125 8.33

516497 1201061516 06-APR-2006 08:42 DONE 99 -0.14 percent 100 75.0 83.3 117 125 8.33

516532 1201061531 06-APR-2006 13:23 DONE 97 -0.42 percent 100 75.0 83.3 117 125 8.33

516532 1201061532 06-APR-2006 13:23 DONE 99 -0.17 percent 100 75.0 83.3 117 125 8.33

518879 1201066820 11-APR-2006 16:43 DONE 103 0.36 percent 100 75.0 83.3 117 125 8.33

518911 1201066931 12-APR-2006 14:20 DONE 98 -0.28 percent 100 75.0 83.3 117 125 8.33

517717 1201064213 12-APR-2006 17:24 DONE 102 0.24 percent 100 75.0 83.3 117 125 8.33

517717 1201064214 12-APR-2006 17:24 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

519218 1201067495 14-APR-2006 09:06 DONE 112 1.5 percent 100 75.0 83.3 117 125 8.33

519218 1201067496 14-APR-2006 09:06 DONE 95 -0.61 percent 100 75.0 83.3 117 125 8.33

520706 1201070946 15-APR-2006 09:12 DONE 97 -0.37 percent 100 75.0 83.3 117 125 8.33

518916 1201066940 17-APR-2006 07:52 DUSE 97 -0.4 percent 100 75.0 83.3 117 125 8.33

519428 1201067988 17-APR-2006 07:52 DONE 115 1.8 percent 100 75.0 83.3 117 125 8.33

521040 1201071732 19-APR-2006 14:49 DONE 101 0.12 percent 100 75.0 83.3 117 125 8.33

520799 1201071147 21-APR-2006 07:38 DONE 108 0.96 percent 100 75.0 83.3 117 125 8.33

521962 1201074076 21-APR-2006 10:18 DONE 98 -0.23 percent 100 75.0 83.3 117 125 8.33

520373 1201070136 21-APR-2006 19:20 DUSE 118 2.2 percent 100 75.0 83.3 117 125 8.33

522160 1201074581 22-APR-2006 12:03 DONE 104 0.48 percent 100 75.0 83.3 117 125 8.33

Uranium-238 RER: Limits LCL = 0 UCL = 3

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

510661 1201048686 15-MAR-2006 10:56 DONE 0.5 -0.28 num 0.9 0 -1.9 3.73 3.00 1.42

511878 1201051444 16-MAR-2006 12:58 DONE 0.63 -0.19 num 0.9 0 -1.9 3.73 3.00 1.42

510654 1201048653 17-MAR-2006 13:41 DONE 0.76 -0.1 num 0.9 0 -1.9 3.73 3.00 1.42

510724 1201048841 17-MAR-2006 13:41 DONE 0.28 -0.44 num 0.9 0 -1.9 3.73 3.00 1.42

510738 1201048878 20-MAR-2006 07:42 DONE 0.43 -0.33 num 0.9 0 -1.9 3.73 3.00 1.42

510723 1201048837 20-MAR-2006 16:57 DONE 0.4 -0.35 num 0.9 0 -1.9 3.73 3.00 1.42

510734 1201048868 21-MAR-2006 16:38 DONE 0.29 -0.43 num 0.9 0 -1.9 3.73 3.00 1.42

511648 1201050950 21-MAR-2006 16:38 DONE 0.06 -0.59 num 0.9 0 -1.9 3.73 3.00 1.42

511653 1201050965 22-MAR-2006 12:29 DONE 0.08 -0.57 num 0.9 0 -1.9 3.73 3.00 1.42

512077 1201051900 22-MAR-2006 14:23 DONE 0.3 -0.42 num 0.9 0 -1.9 3.73 3.00 1.42

511988 1201051683 23-MAR-2006 13:27 DONE 0.63 -0.19 num 0.9 0 -1.9 3.73 3.00 1.42

511552 1201050722 23-MAR-2006 16:14 DONE 0.32 -0.41 num 0.9 0 -1.9 3.73 3.00 1.42

511560 1201050748 23-MAR-2006 18:20 DONE 0.67 -0.16 num 0.9 0 -1.9 3.73 3.00 1.42

511616 1201050866 24-MAR-2006 14:52 DONE 1.25 0.25 num 0.9 0 -1.9 3.73 3.00 1.42

511709 1201051080 25-MAR-2006 15:09 DONE 0.8 -0.07 num 0.9 0 -1.9 3.73 3.00 1.42

514141 1201056268 27-MAR-2006 16:25 DONE 0.5 -0.28 num 0.9 0 -1.9 3.73 3.00 1.42

511652 1201050961 27-MAR-2006 16:59 DONE 0.39 -0.36 num 0.9 0 -1.9 3.73 3.00 1.42

512777 1201053519 28-MAR-2006 07:34 DONE 2.31 01 num 0.9 0 -1.9 3.73 3.00 1.42
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514320 1201056639 28-MAR-2006 07:34 DONE 1.24 0.24 num 0.9 0 -1.9 3.73 3.00 1.42

512076 1201051896 28-MAR-2006 07:39 DONE 1.63 0.52 num 0.9 0 -1.9 3.73 3.00 1.42

515153 1201058497 28-MAR-2006 12:29 DONE 0.11 -0.56 num 0.9 0 -1.9 3.73 3.00 1.42

514267 1201056534 29-MAR-2006 07:59 DONE 0.73 -0.12 num 0.9 0 -1.9 3.73 3.00 1.42

514261 1201056521 29-MAR-2006 07:59 DONE 0.9 0.01 num 0.9 0 -1.9 3.73 3.00 1.42

511564 1201050755 29-MAR-2006 19:53 DONE 0.14 -0.53 num 0.9 0 -1.9 3.73 3.00 1.42

514277 1201056552 29-MAR-2006 22:27 DONE 0.52 -0.27 num 0.9 0 -1.9 3.73 3.00 1.42

512070 1201051882 31-MAR-2006 15:55 DONE 0.14 -0.54 num 0.9 0 -1.9 3.73 3.00 1.42

515540 1201059383 31-MAR-2006 19:27 DONE 1.77 0.62 num 0.9 0 -1.9 3.73 3.00 1.42

516131 1201060707 01-APR-2006 16:30 DONE 0.21 -0.49 num 0.9 0 -1.9 3.73 3.00 1.42

518879 1201066819 11-APR-2006 16:43 DONE 1.29 0.28 num 0.9 0 -1.9 3.73 3.00 1.42

518911 1201066930 12-APR-2006 14:20 DONE 1.26 0.26 num 0.9 0 -1.9 3.73 3.00 1.42

520706 1201070944 15-APR-2006 09:12 DONE 0.37 -0.37 num 0.9 0 -1.9 3.73 3.00 1.42

519428 1201067986 17-APR-2006 07:52 DONE 0.35 -0.39 num 0.9 0 -1.9 3.73 3.00 1.42

518916 1201066939 18-APR-2006 14:03 DUSE 8.87 5.6 num 0.9 0 -1.9 3.73 3.00 1.42

521040 1201071730 19-APR-2006 14:49 DONE 0.17 -0.51 num 0.9 0 -1.9 3.73 3.00 1.42

521962 1201074074 21-APR-2006 10:18 DONE 1.76 0.61 num 0.9 0 -1.9 3.73 3.00 1.42

521962 1201074159 21-APR-2006 10:18 DONE 0.89 -0 num 0.9 0 -1.9 3.73 3.00 1.42

520373 1201070135 21-APR-2006 19:20 DUSE 0.49 -0.29 num 0.9 0 -1.9 3.73 3.00 1.42

520799 1201071145 22-APR-2006 07:38 DONE 1.02 0.09 num 0.9 0 -1.9 3.73 3.00 1.42

521962 1201074160 22-APR-2006 09:26 DONE 0.5 -0.28 num 0.9 0 -1.9 3.73 3.00 1.42

Uranium-238 SPIKE: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

502573 1201029916 20-FEB-2006 16:13 DONE 118 2.2 percent 100 75.0 83.3 117 125 8.33

504887 1201035136 20-FEB-2006 16:14 DONE 102 0.24 percent 100 75.0 83.3 117 125 8.33

505235 1201036018 21-FEB-2006 23:51 DONE 102 0.24 percent 100 75.0 83.3 117 125 8.33

504424 1201034014 22-FEB-2006 09:56 DONE 105 0.6 percent 100 75.0 83.3 117 125 8.33

504435 1201034050 24-FEB-2006 20:19 DONE 96 -0.54 percent 100 75.0 83.3 117 125 8.33

504458 1201034119 28-FEB-2006 15:46 DONE 89 -1 percent 100 75.0 83.3 117 125 8.33

506041 1201037899 01-MAR-2006 20:40 DONE 107 0.84 percent 100 75.0 83.3 117 125 8.33

506022 1201037840 02-MAR-2006 16:44 DONE 113 1.6 percent 100 75.0 83.3 117 125 8.33

507076 1201040302 07-MAR-2006 10:22 DONE 91 -1 percent 100 75.0 83.3 117 125 8.33

507403 1201041222 08-MAR-2006 06:44 DONE 105 0.6 percent 100 75.0 83.3 117 125 8.33

509051 1201045064 09-MAR-2006 07:20 DONE 94 -0.73 percent 100 75.0 83.3 117 125 8.33

509092 1201045179 10-MAR-2006 15:56 DONE 111 1.3 percent 100 75.0 83.3 117 125 8.33

509841 1201046806 10-MAR-2006 23:12 DONE 114 1.7 percent 100 75.0 83.3 117 125 8.33

509802 1201046704 14-MAR-2006 11:55 DONE 113 1.6 percent 100 75.0 83.3 117 125 8.33

509797 1201046682 14-MAR-2006 13:07 DONE 114 1.7 percent 100 75.0 83.3 117 125 8.33

510658 1201048669 15-MAR-2006 09:16 DONE 104 0.48 percent 100 75.0 83.3 117 125 8.33

511878 1201051445 16-MAR-2006 12:58 DONE 101 0.12 percent 100 75.0 83.3 117 125 8.33

510654 1201048654 17-MAR-2006 13:41 DONE 93 -0.86 percent 100 75.0 83.3 117 125 8.33

510738 1201048879 20-MAR-2006 07:42 DONE 104 0.48 percent 100 75.0 83.3 117 125 8.33

511552 1201050723 20-MAR-2006 07:42 DONE 104 0.48 percent 100 75.0 83.3 117 125 8.33

510723 1201048838 20-MAR-2006 16:57 DONE 110 1.2 percent 100 75.0 83.3 117 125 8.33

512077 1201051901 22-MAR-2006 14:23 DONE 110 1.2 percent 100 75.0 83.3 117 125 8.33

511988 1201051684 23-MAR-2006 13:27 DONE 103 0.35 percent 100 75.0 83.3 117 125 8.33

511709 1201051081 25-MAR-2006 15:09 DONE 83 -2 percent 100 75.0 83.3 117 125 8.33

511652 1201050962 27-MAR-2006 16:59 DONE 98 -0.22 percent 100 75.0 83.3 117 125 8.33

512777 1201053520 28-MAR-2006 07:34 DONE 92 -0.96 percent 100 75.0 83.3 117 125 8.33
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514320 1201056640 28-MAR-2006 07:34 DONE 99 -0.18 percent 100 75.0 83.3 117 125 8.33

512076 1201051897 28-MAR-2006 07:44 DONE 115 1.8 percent 100 75.0 83.3 117 125 8.33

511564 1201050756 29-MAR-2006 19:53 DONE 101 0.12 percent 100 75.0 83.3 117 125 8.33

514277 1201056553 29-MAR-2006 22:27 DONE 108 0.91 percent 100 75.0 83.3 117 125 8.33

515540 1201059384 31-MAR-2006 19:27 DONE 96 -0.5 percent 100 75.0 83.3 117 125 8.33

516131 1201060708 01-APR-2006 16:30 DONE 96 -0.44 percent 100 75.0 83.3 117 125 8.33

520706 1201070945 15-APR-2006 09:12 DONE 101 0.12 percent 100 75.0 83.3 117 125 8.33

519428 1201067987 17-APR-2006 07:52 DONE 105 0.6 percent 100 75.0 83.3 117 125 8.33

521040 1201071731 19-APR-2006 14:49 DONE 107 0.84 percent 100 75.0 83.3 117 125 8.33

520799 1201071146 21-APR-2006 07:38 DONE 104 0.48 percent 100 75.0 83.3 117 125 8.33

521962 1201074075 21-APR-2006 10:18 DONE 102 0.24 percent 100 75.0 83.3 117 125 8.33

521962 1201074161 21-APR-2006 10:18 DONE 96 -0.43 percent 100 75.0 83.3 117 125 8.33

521962 1201074162 21-APR-2006 10:18 DONE 97 -0.34 percent 100 75.0 83.3 117 125 8.33
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SPC Graph for Alpha SpecThorium in Liquids 4/24/2006
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SPC Graph for Alpha SpecThorium in Liquids 4/24/2006
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SPC Graph for Alpha SpecThorium in Liquids 4/24/2006
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Data used for Alpha SpecThorium in Liquids 25-APR-2006
Thorium-228 BLANK: Limits LCL = -.4 UCL = .5

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

504484 1201034197 01-MAR-2006 16:22 DUSE 0 0.56 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

506015 1201037821 02-MAR-2006 07:38 DONE 0 -0.41 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

504514 1201034271 02-MAR-2006 12:09 DONE 0 -0.24 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

507079 1201040312 04-MAR-2006 21:34 DONE 0 -0.66 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

506064 1201037940 06-MAR-2006 08:00 DONE 0 -0.35 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

508121 1201042933 06-MAR-2006 16:33 DONE 0 0.27 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

507094 1201040358 07-MAR-2006 01:33 DONE 0 -0.16 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

506047 1201037914 07-MAR-2006 10:21 DONE 0 -0.24 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

507087 1201040340 07-MAR-2006 14:56 DONE 0 -0.33 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

507398 1201041204 07-MAR-2006 23:35 DONE 0 -0.28 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

507401 1201041212 07-MAR-2006 23:35 DONE 0 -0.28 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

509582 1201046244 08-MAR-2006 08:59 DONE 0 0.2 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

509840 1201046800 10-MAR-2006 11:48 DONE 0 -0.25 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

509118 1201045258 11-MAR-2006 09:34 DONE 0 -2 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

511062 1201049578 14-MAR-2006 17:18 DUSE 0 -0.26 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

509796 1201046675 14-MAR-2006 17:43 DONE 0 -0.09 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

510660 1201048675 15-MAR-2006 10:56 DONE 0 1.2 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

511207 1201049870 18-MAR-2006 12:05 DONE 0 -0.28 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

512010 1201051735 22-MAR-2006 20:59 DONE 0 -0.45 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

511986 1201051678 23-MAR-2006 08:32 DONE 0 0.53 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

512003 1201051718 25-MAR-2006 10:35 DONE 0 -0.28 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

512008 1201051727 27-MAR-2006 09:42 DUSE 0 -0.28 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

512781 1201053532 28-MAR-2006 07:34 DONE 0 -0.07 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

511549 1201050713 29-MAR-2006 08:24 DONE 0 -0.01 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

515678 1201059766 29-MAR-2006 10:23 DONE 0 -0.28 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

514263 1201056523 29-MAR-2006 22:27 DUSE 0 -0.23 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

515544 1201059406 01-APR-2006 09:22 DONE 0 -0.55 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

515266 1201058728 03-APR-2006 16:59 DONE 0 0.74 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

517136 1201062871 05-APR-2006 21:54 DUSE 0 -0.25 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

517718 1201064215 06-APR-2006 13:23 DONE 0 0.21 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

517716 1201064208 12-APR-2006 12:14 DUSE 1 4.9 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

518887 1201066848 12-APR-2006 19:27 DUSE 0 -0.28 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

518909 1201066925 16-APR-2006 08:06 DONE 0 -0.45 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

519439 1201068031 18-APR-2006 12:58 DUSE 0 -0.35 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

520797 1201071136 19-APR-2006 14:45 DUSE 0 -0.31 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

521038 1201071719 19-APR-2006 14:47 DONE 0 -1 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

520798 1201071140 20-APR-2006 07:49 DONE 0 -0.05 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

519427 1201067981 20-APR-2006 12:32 DONE 0 2.1 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

521959 1201074063 20-APR-2006 21:36 DONE 0 -0.18 pCi/L 0.05 -0.45 -0.284 0.38 0.54 0.17

Thorium-228 DUP: Limits LCL = 0 UCL = 20

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

506015 1201037822 02-MAR-2006 07:38 DONE 107 -0.27 percent 247 0 -790 1280 20.0 516

504514 1201034272 02-MAR-2006 12:09 DONE 183 -0.13 percent 247 0 -790 1280 20.0 516

507398 1201041205 03-MAR-2006 22:26 DONE 203 -0.09 percent 247 0 -790 1280 20.0 516

507079 1201040313 04-MAR-2006 21:34 DONE 62 -0.36 percent 247 0 -790 1280 20.0 516
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506064 1201037941 06-MAR-2006 08:00 DONE 187 -0.12 percent 247 0 -790 1280 20.0 516

508121 1201042934 06-MAR-2006 16:33 DONE 418 0.33 percent 247 0 -790 1280 20.0 516

506047 1201037915 07-MAR-2006 01:33 DONE 168 -0.15 percent 247 0 -790 1280 20.0 516

507094 1201040359 07-MAR-2006 01:33 DONE 402 0.3 percent 247 0 -790 1280 20.0 516

507087 1201040341 07-MAR-2006 14:56 DONE 93 -0.3 percent 247 0 -790 1280 20.0 516

507401 1201041213 07-MAR-2006 23:35 DONE 4 -0.47 percent 247 0 -790 1280 20.0 516

509582 1201046245 08-MAR-2006 08:59 DONE 145 -0.2 percent 247 0 -790 1280 20.0 516

509840 1201046801 10-MAR-2006 11:48 DONE 589 0.66 percent 247 0 -790 1280 20.0 516

509118 1201045259 11-MAR-2006 09:34 DONE 23 -0.43 percent 247 0 -790 1280 20.0 516

511062 1201049579 14-MAR-2006 17:18 DUSE 11 -0.46 percent 247 0 -790 1280 20.0 516

509796 1201046676 14-MAR-2006 17:43 DONE 16 -0.45 percent 247 0 -790 1280 20.0 516

510660 1201048676 15-MAR-2006 10:56 DONE 209 -0.07 percent 247 0 -790 1280 20.0 516

511207 1201049871 18-MAR-2006 12:05 DONE 61 -0.36 percent 247 0 -790 1280 20.0 516

512010 1201051736 22-MAR-2006 20:59 DONE 26 -0.43 percent 247 0 -790 1280 20.0 516

511986 1201051679 23-MAR-2006 08:32 DONE 12 -0.45 percent 247 0 -790 1280 20.0 516

512003 1201051719 24-MAR-2006 08:00 DONE 293 0.09 percent 247 0 -790 1280 20.0 516

512008 1201051728 27-MAR-2006 18:58 DUSE 81 -0.32 percent 247 0 -790 1280 20.0 516

512781 1201053533 28-MAR-2006 07:34 DONE 394 0.29 percent 247 0 -790 1280 20.0 516

511549 1201050714 28-MAR-2006 11:48 DONE 18 -0.44 percent 247 0 -790 1280 20.0 516

515678 1201059767 29-MAR-2006 10:23 DONE 68 -0.35 percent 247 0 -790 1280 20.0 516

514263 1201056524 29-MAR-2006 22:27 DUSE 185 -0.12 percent 247 0 -790 1280 20.0 516

515544 1201059407 01-APR-2006 09:22 DONE 269 0.04 percent 247 0 -790 1280 20.0 516

515266 1201058729 01-APR-2006 11:30 DONE 39 -0.4 percent 247 0 -790 1280 20.0 516

517718 1201064216 06-APR-2006 13:23 DONE 3 -0.47 percent 247 0 -790 1280 20.0 516

517136 1201062872 07-APR-2006 07:28 DUSE 348 0.19 percent 247 0 -790 1280 20.0 516

518887 1201066849 12-APR-2006 19:27 DUSE 230 -0.03 percent 247 0 -790 1280 20.0 516

519427 1201067982 14-APR-2006 14:34 DONE 17 -0.45 percent 247 0 -790 1280 20.0 516

518909 1201066926 16-APR-2006 08:06 DONE 748 0.97 percent 247 0 -790 1280 20.0 516

519439 1201068032 18-APR-2006 12:58 DUSE 225 -0.04 percent 247 0 -790 1280 20.0 516

520797 1201071137 19-APR-2006 14:45 DUSE 247 -0 percent 247 0 -790 1280 20.0 516

521038 1201071720 19-APR-2006 14:47 DONE 45 -0.39 percent 247 0 -790 1280 20.0 516

520798 1201071141 20-APR-2006 07:49 DONE 56 -0.37 percent 247 0 -790 1280 20.0 516

521959 1201074064 20-APR-2006 21:36 DONE 3215 5.7 percent 247 0 -790 1280 20.0 516

521959 1201074155 20-APR-2006 21:36 DONE 30 -0.42 percent 247 0 -790 1280 20.0 516

521075 1201071845 20-APR-2006 21:36 DUSE 215 -0.06 percent 247 0 -790 1280 20.0 516

Thorium-228 RER: Limits LCL = 0 UCL = 3

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

506015 1201037822 02-MAR-2006 07:38 DONE 0.64 -0.29 num 0.82 0 -0.395 2.03 3.00 0.61

504514 1201034272 02-MAR-2006 12:09 DONE 1.06 0.41 num 0.82 0 -0.395 2.03 3.00 0.61

507398 1201041205 03-MAR-2006 22:26 DONE 0.16 -1 num 0.82 0 -0.395 2.03 3.00 0.61

507079 1201040313 04-MAR-2006 21:34 DONE 0.65 -0.27 num 0.82 0 -0.395 2.03 3.00 0.61

506064 1201037941 06-MAR-2006 08:00 DONE 1.14 0.54 num 0.82 0 -0.395 2.03 3.00 0.61

508121 1201042934 06-MAR-2006 16:33 DONE 1.92 1.8 num 0.82 0 -0.395 2.03 3.00 0.61

506047 1201037915 07-MAR-2006 01:33 DONE 0.49 -0.54 num 0.82 0 -0.395 2.03 3.00 0.61

507094 1201040359 07-MAR-2006 01:33 DONE 1.38 0.93 num 0.82 0 -0.395 2.03 3.00 0.61

507087 1201040341 07-MAR-2006 14:56 DONE 0.72 -0.15 num 0.82 0 -0.395 2.03 3.00 0.61

507401 1201041213 07-MAR-2006 23:35 DONE 0.1 -1 num 0.82 0 -0.395 2.03 3.00 0.61

509582 1201046245 08-MAR-2006 08:59 DONE 1.62 1.3 num 0.82 0 -0.395 2.03 3.00 0.61

509840 1201046801 10-MAR-2006 11:48 DONE 2.3 2.5 num 0.82 0 -0.395 2.03 3.00 0.61
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509118 1201045259 11-MAR-2006 09:34 DONE 0.15 -1 num 0.82 0 -0.395 2.03 3.00 0.61

511062 1201049579 14-MAR-2006 17:18 DUSE 0.02 -1 num 0.82 0 -0.395 2.03 3.00 0.61

509796 1201046676 14-MAR-2006 17:43 DONE 0.17 -1 num 0.82 0 -0.395 2.03 3.00 0.61

510660 1201048676 15-MAR-2006 10:56 DONE 2.12 2.2 num 0.82 0 -0.395 2.03 3.00 0.61

511207 1201049871 18-MAR-2006 12:05 DONE 1.3 0.79 num 0.82 0 -0.395 2.03 3.00 0.61

512010 1201051736 22-MAR-2006 20:59 DONE 0.46 -0.59 num 0.82 0 -0.395 2.03 3.00 0.61

511986 1201051679 23-MAR-2006 08:32 DONE 0.27 -0.91 num 0.82 0 -0.395 2.03 3.00 0.61

512003 1201051719 24-MAR-2006 08:00 DONE 0.39 -0.7 num 0.82 0 -0.395 2.03 3.00 0.61

512008 1201051728 27-MAR-2006 18:58 DUSE 1.02 0.33 num 0.82 0 -0.395 2.03 3.00 0.61

512781 1201053533 28-MAR-2006 07:34 DONE 0.62 -0.32 num 0.82 0 -0.395 2.03 3.00 0.61

511549 1201050714 28-MAR-2006 11:48 DONE 0.7 -0.18 num 0.82 0 -0.395 2.03 3.00 0.61

515678 1201059767 29-MAR-2006 10:23 DONE 1.22 0.67 num 0.82 0 -0.395 2.03 3.00 0.61

514263 1201056524 29-MAR-2006 22:27 DUSE 0.31 -0.83 num 0.82 0 -0.395 2.03 3.00 0.61

515544 1201059407 01-APR-2006 09:22 DONE 0.76 -0.09 num 0.82 0 -0.395 2.03 3.00 0.61

515266 1201058729 01-APR-2006 11:30 DONE 0.28 -0.89 num 0.82 0 -0.395 2.03 3.00 0.61

517718 1201064216 06-APR-2006 13:23 DONE 0.07 -1 num 0.82 0 -0.395 2.03 3.00 0.61

517136 1201062872 07-APR-2006 07:28 DUSE 0.96 0.24 num 0.82 0 -0.395 2.03 3.00 0.61

518887 1201066849 12-APR-2006 19:27 DUSE 0.22 -0.99 num 0.82 0 -0.395 2.03 3.00 0.61

519427 1201067982 14-APR-2006 14:34 DONE 1.06 0.41 num 0.82 0 -0.395 2.03 3.00 0.61

518909 1201066926 16-APR-2006 08:06 DONE 1.2 0.63 num 0.82 0 -0.395 2.03 3.00 0.61

519439 1201068032 18-APR-2006 12:58 DUSE 1.55 1.2 num 0.82 0 -0.395 2.03 3.00 0.61

520797 1201071137 19-APR-2006 14:45 DUSE 1.83 1.7 num 0.82 0 -0.395 2.03 3.00 0.61

521038 1201071720 19-APR-2006 14:47 DONE 0.16 -1 num 0.82 0 -0.395 2.03 3.00 0.61

520798 1201071141 20-APR-2006 07:49 DONE 0.87 0.09 num 0.82 0 -0.395 2.03 3.00 0.61

521959 1201074064 20-APR-2006 21:36 DONE 0.93 0.18 num 0.82 0 -0.395 2.03 3.00 0.61

521959 1201074155 20-APR-2006 21:36 DONE 0.37 -0.74 num 0.82 0 -0.395 2.03 3.00 0.61

521075 1201071845 20-APR-2006 21:36 DUSE 0.6 -0.36 num 0.82 0 -0.395 2.03 3.00 0.61

Thorium-230 BLANK: Limits LCL = -.8 UCL = 1.1

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

504484 1201034197 01-MAR-2006 16:22 DUSE 2 4.3 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

506015 1201037821 02-MAR-2006 07:38 DONE 0 -0.43 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

504514 1201034271 02-MAR-2006 12:09 DONE 0 -0.4 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

507079 1201040312 04-MAR-2006 21:34 DONE 0 0.48 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

506064 1201037940 06-MAR-2006 08:00 DONE 0 -0.46 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

508121 1201042933 06-MAR-2006 16:33 DONE 1 1.4 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

507094 1201040358 07-MAR-2006 01:33 DONE 0 -0.41 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

506047 1201037914 07-MAR-2006 10:21 DONE 0 -0.35 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

507087 1201040340 07-MAR-2006 14:56 DONE 0 -0.39 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

507398 1201041204 07-MAR-2006 23:35 DONE 0 -0.43 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

507401 1201041212 07-MAR-2006 23:35 DONE 0 -0.43 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

509582 1201046244 08-MAR-2006 08:59 DONE 0 -0.38 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

509840 1201046800 10-MAR-2006 11:48 DONE 0 0.26 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

509118 1201045258 11-MAR-2006 09:34 DONE 0 -0.45 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

511062 1201049578 14-MAR-2006 17:18 DONE 0 -0.33 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

509796 1201046675 14-MAR-2006 17:43 DONE 0 -0.48 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

510660 1201048675 15-MAR-2006 10:56 DONE 0 0.16 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

511207 1201049870 18-MAR-2006 12:05 DUSE 0 -0.43 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

512010 1201051735 22-MAR-2006 20:59 DONE 0 -0.34 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

511986 1201051678 23-MAR-2006 08:32 DUSE 0 -0.23 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32
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512003 1201051718 25-MAR-2006 10:35 DONE 0 -0.43 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

512008 1201051727 27-MAR-2006 09:42 DUSE 0 -0.43 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

512781 1201053532 28-MAR-2006 07:34 DONE 0 -0.26 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

511549 1201050713 29-MAR-2006 08:24 DONE 1 2.3 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

515678 1201059766 29-MAR-2006 10:23 DONE 0 -0.43 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

514263 1201056523 29-MAR-2006 22:27 DUSE 0 -0.39 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

515544 1201059406 01-APR-2006 09:22 DONE 0 -0.1 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

515266 1201058728 03-APR-2006 16:59 DUSE 0 -1 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

517136 1201062871 05-APR-2006 21:54 DONE 0 -0.43 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

517718 1201064215 06-APR-2006 13:23 DONE 0 -0.36 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

517716 1201064208 12-APR-2006 12:14 DUSE 0 0.63 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

518887 1201066848 12-APR-2006 19:27 DONE 0 -0.37 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

518909 1201066925 16-APR-2006 08:06 DONE 0 0.03 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

519439 1201068031 18-APR-2006 12:58 DONE 0 -0.31 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

520797 1201071136 19-APR-2006 14:45 DONE 0 -0.35 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

521038 1201071719 19-APR-2006 14:47 DONE 0 -0.27 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

520798 1201071140 20-APR-2006 07:49 DONE 0 -0.2 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

519427 1201067981 20-APR-2006 12:32 DONE 1 2.4 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

521959 1201074063 20-APR-2006 21:36 DONE 0 -0.42 pCi/L 0.14 -0.836 -0.511 0.79 1.11 0.32

Thorium-230 DUP: Limits LCL = 0 UCL = 20

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

506015 1201037822 02-MAR-2006 07:38 DONE 24 -0.46 percent 241 0 -700 1180 20.0 470

504514 1201034272 02-MAR-2006 12:09 DONE 154 -0.18 percent 241 0 -700 1180 20.0 470

507398 1201041205 03-MAR-2006 22:26 DONE 365 0.26 percent 241 0 -700 1180 20.0 470

507079 1201040313 04-MAR-2006 21:34 DONE 28 -0.45 percent 241 0 -700 1180 20.0 470

506064 1201037941 06-MAR-2006 08:00 DONE 186 -0.12 percent 241 0 -700 1180 20.0 470

508121 1201042934 06-MAR-2006 16:33 DONE 455 0.45 percent 241 0 -700 1180 20.0 470

506047 1201037915 07-MAR-2006 01:33 DONE 51 -0.4 percent 241 0 -700 1180 20.0 470

507094 1201040359 07-MAR-2006 01:33 DONE 62 -0.38 percent 241 0 -700 1180 20.0 470

507087 1201040341 07-MAR-2006 14:56 DONE 66 -0.37 percent 241 0 -700 1180 20.0 470

507401 1201041213 07-MAR-2006 23:35 DONE 15 -0.48 percent 241 0 -700 1180 20.0 470

509582 1201046245 08-MAR-2006 08:59 DONE 2795 5.4 percent 241 0 -700 1180 20.0 470

509840 1201046801 10-MAR-2006 11:48 DONE 106 -0.29 percent 241 0 -700 1180 20.0 470

509118 1201045259 11-MAR-2006 09:34 DONE 574 0.71 percent 241 0 -700 1180 20.0 470

511062 1201049579 14-MAR-2006 17:18 DONE 494 0.54 percent 241 0 -700 1180 20.0 470

509796 1201046676 14-MAR-2006 17:43 DONE 76 -0.35 percent 241 0 -700 1180 20.0 470

510660 1201048676 15-MAR-2006 10:56 DONE 913 1.4 percent 241 0 -700 1180 20.0 470

511207 1201049871 18-MAR-2006 12:05 DUSE 13 -0.49 percent 241 0 -700 1180 20.0 470

512010 1201051736 22-MAR-2006 20:59 DONE 1 -0.51 percent 241 0 -700 1180 20.0 470

511986 1201051679 23-MAR-2006 08:32 DUSE 33 -0.44 percent 241 0 -700 1180 20.0 470

512003 1201051719 24-MAR-2006 08:00 DONE 714 1 percent 241 0 -700 1180 20.0 470

512008 1201051728 27-MAR-2006 18:58 DUSE 32 -0.44 percent 241 0 -700 1180 20.0 470

512781 1201053533 28-MAR-2006 07:34 DONE 180 -0.13 percent 241 0 -700 1180 20.0 470

511549 1201050714 28-MAR-2006 11:48 DONE 60 -0.38 percent 241 0 -700 1180 20.0 470

515678 1201059767 29-MAR-2006 10:23 DONE 509 0.57 percent 241 0 -700 1180 20.0 470

514263 1201056524 29-MAR-2006 22:27 DUSE 20 -0.47 percent 241 0 -700 1180 20.0 470

515544 1201059407 01-APR-2006 09:22 DONE 192 -0.1 percent 241 0 -700 1180 20.0 470

515266 1201058729 01-APR-2006 11:30 DUSE 82 -0.34 percent 241 0 -700 1180 20.0 470

517718 1201064216 06-APR-2006 13:23 DONE 158 -0.18 percent 241 0 -700 1180 20.0 470
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517136 1201062872 07-APR-2006 07:28 DONE 82 -0.34 percent 241 0 -700 1180 20.0 470

518887 1201066849 12-APR-2006 19:27 DONE 30 -0.45 percent 241 0 -700 1180 20.0 470

519427 1201067982 14-APR-2006 14:34 DONE 9 -0.49 percent 241 0 -700 1180 20.0 470

518909 1201066926 16-APR-2006 08:06 DONE 32 -0.44 percent 241 0 -700 1180 20.0 470

519439 1201068032 18-APR-2006 12:58 DONE 114 -0.27 percent 241 0 -700 1180 20.0 470

520797 1201071137 19-APR-2006 14:45 DONE 271 0.06 percent 241 0 -700 1180 20.0 470

521038 1201071720 19-APR-2006 14:47 DONE 102 -0.3 percent 241 0 -700 1180 20.0 470

520798 1201071141 20-APR-2006 07:49 DONE 131 -0.23 percent 241 0 -700 1180 20.0 470

521959 1201074064 20-APR-2006 21:36 DONE 23 -0.46 percent 241 0 -700 1180 20.0 470

521959 1201074155 20-APR-2006 21:36 DONE 115 -0.27 percent 241 0 -700 1180 20.0 470

521075 1201071845 20-APR-2006 21:36 DONE 140 -0.22 percent 241 0 -700 1180 20.0 470

Thorium-230 LCS: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

394997 1200773390 19-JAN-2005 19:21 DONE 85 -2 percent 100 75.0 83.3 117 125 8.33

396381 1200776551 25-JAN-2005 17:25 DONE 89 -1 percent 100 75.0 83.3 117 125 8.33

421139 1200835683 05-MAY-2005 13:31 DONE 84 -2 percent 100 75.0 83.3 117 125 8.33

423378 1200841265 10-MAY-2005 17:51 DONE 75 -3.0 percent 100 75.0 83.3 117 125 8.33

430938 1200859789 09-JUN-2005 13:47 DONE 90 -1 percent 100 75.0 83.3 117 125 8.33

438579 1200878052 02-JUL-2005 21:23 DONE 84 -2 percent 100 75.0 83.3 117 125 8.33

450934 1200907752 12-AUG-2005 03:24 DONE 93 -0.86 percent 100 75.0 83.3 117 125 8.33

456441 1200920836 30-AUG-2005 17:32 DONE 89 -1 percent 100 75.0 83.3 117 125 8.33

457053 1200922083 09-SEP-2005 14:49 DONE 90 -1 percent 100 75.0 83.3 117 125 8.33

465256 1200942286 26-SEP-2005 15:33 DONE 83 -2 percent 100 75.0 83.3 117 125 8.33

468593 1200949998 08-OCT-2005 11:20 DONE 79 -2 percent 100 75.0 83.3 117 125 8.33

471081 1200955896 17-OCT-2005 21:18 DONE 84 -2 percent 100 75.0 83.3 117 125 8.33

478002 1200972583 10-NOV-2005 02:16 DONE 75 -3.0 percent 100 75.0 83.3 117 125 8.33

486414 1200993009 14-DEC-2005 08:11 DONE 76 -3 percent 100 75.0 83.3 117 125 8.33

490270 1201001730 29-DEC-2005 14:39 DONE 81 -2 percent 100 75.0 83.3 117 125 8.33

492212 1201006211 13-JAN-2006 08:17 DONE 87 -2 percent 100 75.0 83.3 117 125 8.33

505245 1201036055 22-FEB-2006 23:48 DONE 119 2.3 percent 100 75.0 83.3 117 125 8.33

509582 1201046246 08-MAR-2006 08:59 DONE 84 -2 percent 100 75.0 83.3 117 125 8.33

511062 1201049581 14-MAR-2006 17:18 DONE 108 0.96 percent 100 75.0 83.3 117 125 8.33

517136 1201062874 05-APR-2006 21:54 DONE 98 -0.23 percent 100 75.0 83.3 117 125 8.33

517718 1201064218 08-APR-2006 08:43 DONE 84 -2 percent 100 75.0 83.3 117 125 8.33

518887 1201066851 12-APR-2006 19:25 DONE 93 -0.89 percent 100 75.0 83.3 117 125 8.33

519439 1201068034 18-APR-2006 12:58 DONE 110 1.2 percent 100 75.0 83.3 117 125 8.33

520797 1201071139 19-APR-2006 14:45 DONE 106 0.72 percent 100 75.0 83.3 117 125 8.33

520798 1201071143 20-APR-2006 07:49 DONE 87 -2 percent 100 75.0 83.3 117 125 8.33

Thorium-230 RER: Limits LCL = 0 UCL = 3

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

506015 1201037822 02-MAR-2006 07:38 DONE 0.15 -1 num 1.18 0 -0.394 2.76 3.00 0.79

504514 1201034272 02-MAR-2006 12:09 DONE 1.65 0.6 num 1.18 0 -0.394 2.76 3.00 0.79

507398 1201041205 03-MAR-2006 22:26 DONE 2.43 1.6 num 1.18 0 -0.394 2.76 3.00 0.79

507079 1201040313 04-MAR-2006 21:34 DONE 0.42 -0.97 num 1.18 0 -0.394 2.76 3.00 0.79

506064 1201037941 06-MAR-2006 08:00 DONE 2.88 2.2 num 1.18 0 -0.394 2.76 3.00 0.79

508121 1201042934 06-MAR-2006 16:33 DONE 1.71 0.66 num 1.18 0 -0.394 2.76 3.00 0.79

506047 1201037915 07-MAR-2006 01:33 DONE 0.93 -0.32 num 1.18 0 -0.394 2.76 3.00 0.79

507094 1201040359 07-MAR-2006 01:33 DONE 0.51 -0.85 num 1.18 0 -0.394 2.76 3.00 0.79
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507087 1201040341 07-MAR-2006 14:56 DONE 0.76 -0.54 num 1.18 0 -0.394 2.76 3.00 0.79

507401 1201041213 07-MAR-2006 23:35 DONE 0.47 -0.91 num 1.18 0 -0.394 2.76 3.00 0.79

509582 1201046245 08-MAR-2006 08:59 DONE 1.97 0.99 num 1.18 0 -0.394 2.76 3.00 0.79

509840 1201046801 10-MAR-2006 11:48 DONE 1.14 -0.06 num 1.18 0 -0.394 2.76 3.00 0.79

509118 1201045259 11-MAR-2006 09:34 DONE 1.35 0.21 num 1.18 0 -0.394 2.76 3.00 0.79

511062 1201049579 14-MAR-2006 17:18 DONE 1.45 0.34 num 1.18 0 -0.394 2.76 3.00 0.79

509796 1201046676 14-MAR-2006 17:43 DONE 0.64 -0.69 num 1.18 0 -0.394 2.76 3.00 0.79

510660 1201048676 15-MAR-2006 10:56 DONE 1.4 0.27 num 1.18 0 -0.394 2.76 3.00 0.79

511207 1201049871 18-MAR-2006 12:05 DUSE 0.22 -1 num 1.18 0 -0.394 2.76 3.00 0.79

512010 1201051736 22-MAR-2006 20:59 DONE 0.01 -1 num 1.18 0 -0.394 2.76 3.00 0.79

511986 1201051679 23-MAR-2006 08:32 DUSE 1.55 0.46 num 1.18 0 -0.394 2.76 3.00 0.79

512003 1201051719 24-MAR-2006 08:00 DONE 1.1 -0.1 num 1.18 0 -0.394 2.76 3.00 0.79

512008 1201051728 27-MAR-2006 18:58 DUSE 0.44 -0.94 num 1.18 0 -0.394 2.76 3.00 0.79

512781 1201053533 28-MAR-2006 07:34 DONE 2.84 2.1 num 1.18 0 -0.394 2.76 3.00 0.79

511549 1201050714 28-MAR-2006 11:48 DONE 1.5 0.41 num 1.18 0 -0.394 2.76 3.00 0.79

515678 1201059767 29-MAR-2006 10:23 DONE 1.12 -0.08 num 1.18 0 -0.394 2.76 3.00 0.79

514263 1201056524 29-MAR-2006 22:27 DUSE 0.24 -1 num 1.18 0 -0.394 2.76 3.00 0.79

515544 1201059407 01-APR-2006 09:22 DONE 1.8 0.78 num 1.18 0 -0.394 2.76 3.00 0.79

515266 1201058729 01-APR-2006 11:30 DUSE 2.28 1.4 num 1.18 0 -0.394 2.76 3.00 0.79

517718 1201064216 06-APR-2006 13:23 DONE 2.3 1.4 num 1.18 0 -0.394 2.76 3.00 0.79

517136 1201062872 07-APR-2006 07:28 DONE 1.59 0.52 num 1.18 0 -0.394 2.76 3.00 0.79

518887 1201066849 12-APR-2006 19:27 DONE 0.16 -1 num 1.18 0 -0.394 2.76 3.00 0.79

519427 1201067982 14-APR-2006 14:34 DONE 0.29 -1 num 1.18 0 -0.394 2.76 3.00 0.79

518909 1201066926 16-APR-2006 08:06 DONE 0.4 -0.99 num 1.18 0 -0.394 2.76 3.00 0.79

519439 1201068032 18-APR-2006 12:58 DONE 1.69 0.65 num 1.18 0 -0.394 2.76 3.00 0.79

520797 1201071137 19-APR-2006 14:45 DONE 2.17 1.3 num 1.18 0 -0.394 2.76 3.00 0.79

521038 1201071720 19-APR-2006 14:47 DONE 1.05 -0.17 num 1.18 0 -0.394 2.76 3.00 0.79

520798 1201071141 20-APR-2006 07:49 DONE 1.13 -0.07 num 1.18 0 -0.394 2.76 3.00 0.79

521959 1201074155 20-APR-2006 21:36 DONE 0.41 -0.98 num 1.18 0 -0.394 2.76 3.00 0.79

521959 1201074064 20-APR-2006 21:36 DONE 0.42 -0.97 num 1.18 0 -0.394 2.76 3.00 0.79

521075 1201071845 20-APR-2006 21:36 DONE 1.59 0.52 num 1.18 0 -0.394 2.76 3.00 0.79

Thorium-230 SPIKE: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

394997 1200773389 19-JAN-2005 19:21 DONE 86 -2 percent 100 75.0 83.3 117 125 8.33

396381 1200776550 25-JAN-2005 22:09 DONE 85 -2 percent 100 75.0 83.3 117 125 8.33

421139 1200835681 04-MAY-2005 20:43 DONE 81 -2 percent 100 75.0 83.3 117 125 8.33

423378 1200841264 10-MAY-2005 17:51 DONE 76 -3 percent 100 75.0 83.3 117 125 8.33

430938 1200859788 09-JUN-2005 13:47 DONE 90 -1 percent 100 75.0 83.3 117 125 8.33

438579 1200878051 02-JUL-2005 21:23 DONE 84 -2 percent 100 75.0 83.3 117 125 8.33

450934 1200907751 12-AUG-2005 03:24 DONE 84 -2 percent 100 75.0 83.3 117 125 8.33

456441 1200920835 30-AUG-2005 17:32 DONE 88 -1 percent 100 75.0 83.3 117 125 8.33

457053 1200922082 09-SEP-2005 14:49 DONE 105 0.6 percent 100 75.0 83.3 117 125 8.33

465256 1200942285 26-SEP-2005 15:33 DONE 85 -2 percent 100 75.0 83.3 117 125 8.33

468593 1200949997 12-OCT-2005 08:29 DONE 88 -1 percent 100 75.0 83.3 117 125 8.33

471081 1200955895 17-OCT-2005 21:18 DONE 92 -0.94 percent 100 75.0 83.3 117 125 8.33

478002 1200972582 08-NOV-2005 08:03 DONE 76 -3 percent 100 75.0 83.3 117 125 8.33

486414 1200993008 14-DEC-2005 08:11 DONE 78 -3 percent 100 75.0 83.3 117 125 8.33

490270 1201001729 29-DEC-2005 14:39 DONE 81 -2 percent 100 75.0 83.3 117 125 8.33

492212 1201006210 13-JAN-2006 08:17 DONE 89 -1 percent 100 75.0 83.3 117 125 8.33
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505245 1201036054 22-FEB-2006 23:48 DONE 89 -1 percent 100 75.0 83.3 117 125 8.33

511062 1201049580 14-MAR-2006 17:18 DONE 96 -0.49 percent 100 75.0 83.3 117 125 8.33

517136 1201062873 05-APR-2006 21:54 DONE 107 0.84 percent 100 75.0 83.3 117 125 8.33

517718 1201064217 08-APR-2006 08:43 DONE 88 -1 percent 100 75.0 83.3 117 125 8.33

518887 1201066850 12-APR-2006 19:27 DONE 83 -2 percent 100 75.0 83.3 117 125 8.33

519439 1201068033 18-APR-2006 12:58 DONE 90 -1 percent 100 75.0 83.3 117 125 8.33

520797 1201071138 19-APR-2006 14:45 DONE 108 0.96 percent 100 75.0 83.3 117 125 8.33

520798 1201071142 20-APR-2006 07:49 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

521075 1201071846 20-APR-2006 21:36 DONE 74 -3 percent 100 75.0 83.3 117 125 8.33

Thorium-232 BLANK: Limits LCL = -.2 UCL = .3

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

504484 1201034197 01-MAR-2006 16:22 DUSE 0 4.8 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

506015 1201037821 02-MAR-2006 07:38 DONE 0 -0.26 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

504514 1201034271 02-MAR-2006 12:09 DONE 0 -0.36 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

507079 1201040312 04-MAR-2006 21:34 DONE 0 0.36 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

506064 1201037940 06-MAR-2006 08:00 DONE 0 -0.49 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

508121 1201042933 06-MAR-2006 16:33 DONE 0 -0.19 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

507094 1201040358 07-MAR-2006 01:33 DONE 0 -0.28 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

506047 1201037914 07-MAR-2006 10:21 DONE 0 0.08 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

507087 1201040340 07-MAR-2006 14:56 DONE 0 -0.11 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

507398 1201041204 07-MAR-2006 23:35 DONE 0 -0.19 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

507401 1201041212 07-MAR-2006 23:35 DONE 0 -0.19 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

509582 1201046244 08-MAR-2006 08:59 DONE 0 0.37 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

509840 1201046800 10-MAR-2006 11:48 DONE 0 -0.36 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

509118 1201045258 11-MAR-2006 09:34 DONE 0 0.22 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

511062 1201049578 14-MAR-2006 17:18 DUSE 0 -0.19 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

509796 1201046675 14-MAR-2006 17:43 DONE 0 -0.25 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

510660 1201048675 15-MAR-2006 10:56 DONE 0 0.02 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

511207 1201049870 18-MAR-2006 12:05 DONE 0 -0.19 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

512010 1201051735 22-MAR-2006 20:59 DONE 0 -0.25 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

511986 1201051678 23-MAR-2006 08:32 DONE 0 0.22 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

512003 1201051718 25-MAR-2006 10:35 DONE 0 -0.19 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

512008 1201051727 27-MAR-2006 09:42 DUSE 0 -0.19 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

512781 1201053532 28-MAR-2006 07:34 DONE 0 0.35 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

511549 1201050713 29-MAR-2006 08:24 DONE 0 1.7 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

515678 1201059766 29-MAR-2006 10:23 DONE 0 -0.19 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

514263 1201056523 29-MAR-2006 22:27 DUSE 0 -0.19 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

515544 1201059406 01-APR-2006 09:22 DONE 0 -0.3 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

515266 1201058728 03-APR-2006 16:59 DONE 0 -3 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

517136 1201062871 05-APR-2006 21:54 DUSE 0 -0.26 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

517718 1201064215 06-APR-2006 13:23 DONE 0 0.38 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

517716 1201064208 12-APR-2006 12:14 DONE 0 -0.06 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

518887 1201066848 12-APR-2006 19:27 DUSE 0 -0.19 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

518909 1201066925 16-APR-2006 08:06 DONE 0 -0.72 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

519439 1201068031 18-APR-2006 12:58 DUSE 0 -0.26 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

520797 1201071136 19-APR-2006 14:45 DUSE 0 -0.05 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

521038 1201071719 19-APR-2006 14:47 DONE 0 -0.44 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

520798 1201071140 20-APR-2006 07:49 DONE 0 -0.48 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

519427 1201067981 20-APR-2006 12:32 DONE 0 1.2 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08
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521959 1201074063 20-APR-2006 21:36 DONE 0 -0.33 pCi/L 0.02 -0.228 -0.147 0.18 0.26 0.08

Thorium-232 DUP: Limits LCL = 0 UCL = 20

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

505915 1201037583 01-MAR-2006 13:35 DONE 71 -0.18 percent 2180 0 -22000 26300 20.0 12000

506015 1201037822 02-MAR-2006 07:38 DONE 126 -0.17 percent 2180 0 -22000 26300 20.0 12000

504514 1201034272 02-MAR-2006 12:09 DONE 0 -0.18 percent 2180 0 -22000 26300 20.0 12000

507398 1201041205 03-MAR-2006 22:26 DONE 200 -0.16 percent 2180 0 -22000 26300 20.0 12000

507079 1201040313 04-MAR-2006 21:34 DONE 24 -0.18 percent 2180 0 -22000 26300 20.0 12000

506064 1201037941 06-MAR-2006 08:00 DONE 153 -0.17 percent 2180 0 -22000 26300 20.0 12000

508121 1201042934 06-MAR-2006 16:33 DONE 484 -0.14 percent 2180 0 -22000 26300 20.0 12000

506047 1201037915 07-MAR-2006 01:33 DONE 156 -0.17 percent 2180 0 -22000 26300 20.0 12000

507094 1201040359 07-MAR-2006 01:33 DONE 58 -0.18 percent 2180 0 -22000 26300 20.0 12000

507087 1201040341 07-MAR-2006 14:56 DONE 200 -0.16 percent 2180 0 -22000 26300 20.0 12000

507401 1201041213 07-MAR-2006 23:35 DONE 44 -0.18 percent 2180 0 -22000 26300 20.0 12000

509582 1201046245 08-MAR-2006 08:59 DONE 91 -0.17 percent 2180 0 -22000 26300 20.0 12000

509840 1201046801 10-MAR-2006 11:48 DONE 1 -0.18 percent 2180 0 -22000 26300 20.0 12000

509118 1201045259 11-MAR-2006 09:34 DONE 37 -0.18 percent 2180 0 -22000 26300 20.0 12000

511062 1201049579 14-MAR-2006 17:18 DUSE 184 -0.17 percent 2180 0 -22000 26300 20.0 12000

509796 1201046676 14-MAR-2006 17:43 DONE 75 -0.17 percent 2180 0 -22000 26300 20.0 12000

510660 1201048676 15-MAR-2006 10:56 DONE 56 -0.18 percent 2180 0 -22000 26300 20.0 12000

511207 1201049871 18-MAR-2006 12:05 DONE 58 -0.18 percent 2180 0 -22000 26300 20.0 12000

512010 1201051736 22-MAR-2006 20:59 DONE 49 -0.18 percent 2180 0 -22000 26300 20.0 12000

511986 1201051679 23-MAR-2006 08:32 DONE 12 -0.18 percent 2180 0 -22000 26300 20.0 12000

512003 1201051719 24-MAR-2006 08:00 DONE 486 -0.14 percent 2180 0 -22000 26300 20.0 12000

512008 1201051728 27-MAR-2006 18:58 DUSE 22 -0.18 percent 2180 0 -22000 26300 20.0 12000

512781 1201053533 28-MAR-2006 07:34 DONE 282 -0.16 percent 2180 0 -22000 26300 20.0 12000

511549 1201050714 28-MAR-2006 11:48 DONE 70 -0.18 percent 2180 0 -22000 26300 20.0 12000

515678 1201059767 29-MAR-2006 10:23 DONE 72 -0.18 percent 2180 0 -22000 26300 20.0 12000

514263 1201056524 29-MAR-2006 22:27 DUSE 1828 -0.03 percent 2180 0 -22000 26300 20.0 12000

515544 1201059407 01-APR-2006 09:22 DONE 193 -0.17 percent 2180 0 -22000 26300 20.0 12000

515266 1201058729 01-APR-2006 11:30 DONE 41 -0.18 percent 2180 0 -22000 26300 20.0 12000

517718 1201064216 06-APR-2006 13:23 DONE 200 -0.16 percent 2180 0 -22000 26300 20.0 12000

517136 1201062872 07-APR-2006 07:28 DUSE 75400 6.1 percent 2180 0 -22000 26300 20.0 12000

518887 1201066849 12-APR-2006 19:27 DUSE 116 -0.17 percent 2180 0 -22000 26300 20.0 12000

519427 1201067982 14-APR-2006 14:34 DONE 13 -0.18 percent 2180 0 -22000 26300 20.0 12000

519439 1201068032 18-APR-2006 12:58 DUSE 12 -0.18 percent 2180 0 -22000 26300 20.0 12000

520797 1201071137 19-APR-2006 14:45 DUSE 3 -0.18 percent 2180 0 -22000 26300 20.0 12000

521038 1201071720 19-APR-2006 14:47 DONE 684 -0.12 percent 2180 0 -22000 26300 20.0 12000

520798 1201071141 20-APR-2006 07:49 DONE 64 -0.18 percent 2180 0 -22000 26300 20.0 12000

521959 1201074064 20-APR-2006 21:36 DONE 212 -0.16 percent 2180 0 -22000 26300 20.0 12000

521959 1201074155 20-APR-2006 21:36 DONE 112 -0.17 percent 2180 0 -22000 26300 20.0 12000

521075 1201071845 20-APR-2006 21:36 DUSE 3168 0.08 percent 2180 0 -22000 26300 20.0 12000

Thorium-232 LCS: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

506508 1201038991 25-FEB-2006 18:04 DONE 107 0.84 percent 100 75.0 83.3 117 125 8.33

502229 1201029181 25-FEB-2006 18:05 DONE 104 0.48 percent 100 75.0 83.3 117 125 8.33

505996 1201037774 25-FEB-2006 18:05 DONE 99 -0.11 percent 100 75.0 83.3 117 125 8.33

505996 1201037775 25-FEB-2006 18:05 DONE 90 -1 percent 100 75.0 83.3 117 125 8.33
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506001 1201037788 27-FEB-2006 08:26 DONE 80 -2 percent 100 75.0 83.3 117 125 8.33

506001 1201037789 27-FEB-2006 08:26 DONE 108 0.96 percent 100 75.0 83.3 117 125 8.33

504486 1201034206 28-FEB-2006 15:46 DONE 93 -0.79 percent 100 75.0 83.3 117 125 8.33

504484 1201034200 28-FEB-2006 15:47 DUSE 124 2.9 percent 100 75.0 83.3 117 125 8.33

507036 1201040184 01-MAR-2006 20:40 DONE 116 1.9 percent 100 75.0 83.3 117 125 8.33

506015 1201037823 02-MAR-2006 07:38 DONE 98 -0.26 percent 100 75.0 83.3 117 125 8.33

504514 1201034273 02-MAR-2006 12:09 DONE 122 2.6 percent 100 75.0 83.3 117 125 8.33

507398 1201041207 04-MAR-2006 12:45 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

508121 1201042936 04-MAR-2006 13:40 DONE 102 0.24 percent 100 75.0 83.3 117 125 8.33

507079 1201040315 05-MAR-2006 08:42 DONE 86 -2 percent 100 75.0 83.3 117 125 8.33

506064 1201037942 06-MAR-2006 08:00 DONE 91 -1 percent 100 75.0 83.3 117 125 8.33

506047 1201037916 07-MAR-2006 01:33 DONE 116 1.9 percent 100 75.0 83.3 117 125 8.33

507094 1201040360 07-MAR-2006 01:33 DONE 85 -2 percent 100 75.0 83.3 117 125 8.33

507087 1201040342 07-MAR-2006 14:56 DONE 78 -3 percent 100 75.0 83.3 117 125 8.33

507401 1201041215 07-MAR-2006 23:35 DONE 98 -0.29 percent 100 75.0 83.3 117 125 8.33

509118 1201045261 11-MAR-2006 09:34 DONE 89 -1 percent 100 75.0 83.3 117 125 8.33

509840 1201046803 11-MAR-2006 14:29 DONE 101 0.15 percent 100 75.0 83.3 117 125 8.33

509796 1201046678 15-MAR-2006 12:44 DONE 99 -0.12 percent 100 75.0 83.3 117 125 8.33

510660 1201048677 16-MAR-2006 10:10 DONE 108 0.96 percent 100 75.0 83.3 117 125 8.33

511207 1201049873 18-MAR-2006 12:05 DONE 96 -0.43 percent 100 75.0 83.3 117 125 8.33

511549 1201050716 20-MAR-2006 07:43 DONE 92 -1 percent 100 75.0 83.3 117 125 8.33

511986 1201051681 23-MAR-2006 08:32 DONE 123 2.8 percent 100 75.0 83.3 117 125 8.33

512003 1201051721 24-MAR-2006 07:55 DONE 92 -0.97 percent 100 75.0 83.3 117 125 8.33

512010 1201051738 24-MAR-2006 08:00 DONE 91 -1 percent 100 75.0 83.3 117 125 8.33

512008 1201051730 27-MAR-2006 09:42 DUSE 103 0.36 percent 100 75.0 83.3 117 125 8.33

512781 1201053535 28-MAR-2006 07:34 DONE 111 1.3 percent 100 75.0 83.3 117 125 8.33

515678 1201059769 29-MAR-2006 10:23 DONE 94 -0.76 percent 100 75.0 83.3 117 125 8.33

515266 1201058731 01-APR-2006 11:31 DONE 94 -0.72 percent 100 75.0 83.3 117 125 8.33

515544 1201059409 01-APR-2006 11:47 DONE 120 2.4 percent 100 75.0 83.3 117 125 8.33

517716 1201064210 12-APR-2006 12:14 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

517716 1201064211 12-APR-2006 12:14 DONE 110 1.2 percent 100 75.0 83.3 117 125 8.33

519427 1201067984 14-APR-2006 14:35 DONE 97 -0.36 percent 100 75.0 83.3 117 125 8.33

518909 1201066927 16-APR-2006 08:06 DONE 88 -1 percent 100 75.0 83.3 117 125 8.33

521038 1201071722 19-APR-2006 14:47 DONE 119 2.3 percent 100 75.0 83.3 117 125 8.33

521959 1201074066 20-APR-2006 21:36 DONE 89 -1 percent 100 75.0 83.3 117 125 8.33

Thorium-232 RER: Limits LCL = 0 UCL = 3

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

506015 1201037822 02-MAR-2006 07:38 DONE 0.66 00 num 0.66 0 -0.383 1.69 3.00 0.52

504514 1201034272 02-MAR-2006 12:09 DONE 0 -1 num 0.66 0 -0.383 1.69 3.00 0.52

507398 1201041205 03-MAR-2006 22:26 DONE 0.92 0.5 num 0.66 0 -0.383 1.69 3.00 0.52

507079 1201040313 04-MAR-2006 21:34 DONE 0.24 -0.81 num 0.66 0 -0.383 1.69 3.00 0.52

506064 1201037941 06-MAR-2006 08:00 DONE 1.52 1.7 num 0.66 0 -0.383 1.69 3.00 0.52

508121 1201042934 06-MAR-2006 16:33 DONE 1.3 1.2 num 0.66 0 -0.383 1.69 3.00 0.52

506047 1201037915 07-MAR-2006 01:33 DONE 0.68 0.04 num 0.66 0 -0.383 1.69 3.00 0.52

507094 1201040359 07-MAR-2006 01:33 DONE 0.39 -0.51 num 0.66 0 -0.383 1.69 3.00 0.52

507087 1201040341 07-MAR-2006 14:56 DONE 0.16 -0.96 num 0.66 0 -0.383 1.69 3.00 0.52

507401 1201041213 07-MAR-2006 23:35 DONE 1.21 1.1 num 0.66 0 -0.383 1.69 3.00 0.52

509582 1201046245 08-MAR-2006 08:59 DONE 0.64 -0.02 num 0.66 0 -0.383 1.69 3.00 0.52

509840 1201046801 10-MAR-2006 11:48 DONE 00 -1 num 0.66 0 -0.383 1.69 3.00 0.52
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509118 1201045259 11-MAR-2006 09:34 DONE 0.26 -0.76 num 0.66 0 -0.383 1.69 3.00 0.52

511062 1201049579 14-MAR-2006 17:18 DUSE 0.15 -0.97 num 0.66 0 -0.383 1.69 3.00 0.52

509796 1201046676 14-MAR-2006 17:43 DONE 0.75 0.18 num 0.66 0 -0.383 1.69 3.00 0.52

510660 1201048676 15-MAR-2006 10:56 DONE 0.45 -0.39 num 0.66 0 -0.383 1.69 3.00 0.52

511207 1201049871 18-MAR-2006 12:05 DONE 0.49 -0.33 num 0.66 0 -0.383 1.69 3.00 0.52

512010 1201051736 22-MAR-2006 20:59 DONE 0.61 -0.09 num 0.66 0 -0.383 1.69 3.00 0.52

511986 1201051679 23-MAR-2006 08:32 DONE 0.21 -0.86 num 0.66 0 -0.383 1.69 3.00 0.52

512003 1201051719 24-MAR-2006 08:00 DONE 1.22 1.1 num 0.66 0 -0.383 1.69 3.00 0.52

512008 1201051728 27-MAR-2006 18:58 DUSE 0.33 -0.63 num 0.66 0 -0.383 1.69 3.00 0.52

512781 1201053533 28-MAR-2006 07:34 DONE 1.92 2.4 num 0.66 0 -0.383 1.69 3.00 0.52

511549 1201050714 28-MAR-2006 11:48 DONE 0.6 -0.11 num 0.66 0 -0.383 1.69 3.00 0.52

515678 1201059767 29-MAR-2006 10:23 DONE 0.63 -0.05 num 0.66 0 -0.383 1.69 3.00 0.52

514263 1201056524 29-MAR-2006 22:27 DUSE 0.87 0.41 num 0.66 0 -0.383 1.69 3.00 0.52

515544 1201059407 01-APR-2006 09:22 DONE 0.87 0.42 num 0.66 0 -0.383 1.69 3.00 0.52

515266 1201058729 01-APR-2006 11:30 DONE 0.28 -0.71 num 0.66 0 -0.383 1.69 3.00 0.52

517718 1201064216 06-APR-2006 13:23 DONE 0.02 -1 num 0.66 0 -0.383 1.69 3.00 0.52

517136 1201062872 07-APR-2006 07:28 DUSE 1.97 2.5 num 0.66 0 -0.383 1.69 3.00 0.52

518887 1201066849 12-APR-2006 19:27 DUSE 0.87 0.42 num 0.66 0 -0.383 1.69 3.00 0.52

519427 1201067982 14-APR-2006 14:34 DONE 0.21 -0.86 num 0.66 0 -0.383 1.69 3.00 0.52

518909 1201066926 16-APR-2006 08:06 DONE 1.01 0.68 num 0.66 0 -0.383 1.69 3.00 0.52

519439 1201068032 18-APR-2006 12:58 DUSE 0.05 -1 num 0.66 0 -0.383 1.69 3.00 0.52

520797 1201071137 19-APR-2006 14:45 DUSE 0.01 -1 num 0.66 0 -0.383 1.69 3.00 0.52

521038 1201071720 19-APR-2006 14:47 DONE 1.19 1 num 0.66 0 -0.383 1.69 3.00 0.52

520798 1201071141 20-APR-2006 07:49 DONE 0.47 -0.36 num 0.66 0 -0.383 1.69 3.00 0.52

521959 1201074064 20-APR-2006 21:36 DONE 0.39 -0.51 num 0.66 0 -0.383 1.69 3.00 0.52

521959 1201074155 20-APR-2006 21:36 DONE 0.52 -0.27 num 0.66 0 -0.383 1.69 3.00 0.52

521075 1201071845 20-APR-2006 21:36 DUSE 1.51 1.6 num 0.66 0 -0.383 1.69 3.00 0.52

Thorium-232 SPIKE: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

491004 1201003363 09-JAN-2006 18:55 DONE 105 0.6 percent 100 75.0 83.3 117 125 8.33

491923 1201005543 11-JAN-2006 12:43 DONE 85 -2 percent 100 75.0 83.3 117 125 8.33

491189 1201003738 12-JAN-2006 18:04 DONE 87 -2 percent 100 75.0 83.3 117 125 8.33

494226 1201010637 16-JAN-2006 16:49 DONE 87 -2 percent 100 75.0 83.3 117 125 8.33

494966 1201012326 19-JAN-2006 12:40 DONE 114 1.7 percent 100 75.0 83.3 117 125 8.33

494595 1201011443 19-JAN-2006 12:40 DONE 123 2.8 percent 100 75.0 83.3 117 125 8.33

495880 1201014377 21-JAN-2006 10:02 DONE 82 -2 percent 100 75.0 83.3 117 125 8.33

496372 1201015511 24-JAN-2006 08:37 DONE 104 0.48 percent 100 75.0 83.3 117 125 8.33

494599 1201011459 26-JAN-2006 14:49 DONE 104 0.48 percent 100 75.0 83.3 117 125 8.33

497833 1201018880 28-JAN-2006 13:16 DONE 91 -1 percent 100 75.0 83.3 117 125 8.33

498151 1201019511 04-FEB-2006 07:58 DONE 125 3 percent 100 75.0 83.3 117 125 8.33

497915 1201019037 04-FEB-2006 12:32 DONE 112 1.4 percent 100 75.0 83.3 117 125 8.33

500802 1201025782 10-FEB-2006 17:25 DONE 105 0.6 percent 100 75.0 83.3 117 125 8.33

500664 1201025410 12-FEB-2006 08:45 DONE 89 -1 percent 100 75.0 83.3 117 125 8.33

504422 1201034010 22-FEB-2006 09:56 DONE 90 -1 percent 100 75.0 83.3 117 125 8.33

502229 1201029180 22-FEB-2006 23:48 DONE 104 0.48 percent 100 75.0 83.3 117 125 8.33

505915 1201037584 25-FEB-2006 18:04 DONE 108 0.96 percent 100 75.0 83.3 117 125 8.33

504484 1201034199 28-FEB-2006 15:47 DUSE 104 0.48 percent 100 75.0 83.3 117 125 8.33

507398 1201041206 03-MAR-2006 22:26 DONE 105 0.6 percent 100 75.0 83.3 117 125 8.33

508121 1201042935 04-MAR-2006 13:40 DONE 111 1.3 percent 100 75.0 83.3 117 125 8.33
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507079 1201040314 04-MAR-2006 21:34 DONE 101 0.12 percent 100 75.0 83.3 117 125 8.33

507401 1201041214 07-MAR-2006 23:35 DONE 97 -0.36 percent 100 75.0 83.3 117 125 8.33

509840 1201046802 10-MAR-2006 11:48 DONE 116 2 percent 100 75.0 83.3 117 125 8.33

509118 1201045260 11-MAR-2006 09:34 DONE 78 -3 percent 100 75.0 83.3 117 125 8.33

509796 1201046677 14-MAR-2006 17:43 DONE 114 1.7 percent 100 75.0 83.3 117 125 8.33

511207 1201049872 18-MAR-2006 12:05 DONE 103 0.36 percent 100 75.0 83.3 117 125 8.33

511549 1201050715 20-MAR-2006 07:43 DONE 116 1.9 percent 100 75.0 83.3 117 125 8.33

512010 1201051737 22-MAR-2006 20:59 DONE 105 0.6 percent 100 75.0 83.3 117 125 8.33

511986 1201051680 23-MAR-2006 08:32 DONE 86 -2 percent 100 75.0 83.3 117 125 8.33

512003 1201051720 25-MAR-2006 10:35 DONE 95 -0.61 percent 100 75.0 83.3 117 125 8.33

512781 1201053534 28-MAR-2006 07:34 DONE 111 1.3 percent 100 75.0 83.3 117 125 8.33

515678 1201059768 29-MAR-2006 10:23 DONE 115 1.8 percent 100 75.0 83.3 117 125 8.33

515544 1201059408 01-APR-2006 09:22 DONE 108 0.96 percent 100 75.0 83.3 117 125 8.33

515266 1201058730 01-APR-2006 11:31 DONE 96 -0.52 percent 100 75.0 83.3 117 125 8.33

519427 1201067983 14-APR-2006 14:35 DONE 102 0.24 percent 100 75.0 83.3 117 125 8.33

521038 1201071721 20-APR-2006 12:32 DONE 111 1.3 percent 100 75.0 83.3 117 125 8.33

521959 1201074065 20-APR-2006 21:36 DONE 97 -0.35 percent 100 75.0 83.3 117 125 8.33

521959 1201074157 20-APR-2006 21:36 DONE 107 0.82 percent 100 75.0 83.3 117 125 8.33

521959 1201074158 20-APR-2006 21:36 DONE 100 00 percent 100 75.0 83.3 117 125 8.33
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m-137DUR

SPC Graph for Gamma Spec inLiquid 4/25/2006

Denotes Outlier

Cesium-137 BLANK

DATE

pCi/L

4/5 4/6 4/7 4/8 4/10 4/10 4/11 4/12 4/13 4/17 4/17 4/18 4/19 4/20 4/20 4/20 4/21 4/24 4/25

Max Value 18.0

18.0

15.6

13.3

10.9

8.5

6.1

3.8

1.4

-1.0

-3.4

Cesium-137 DUP

DATE

percent

4/4 4/6 4/6 4/7 4/10 4/10 4/11 4/12 4/14 4/17 4/19 4/19 4/20 4/20 4/20 4/23 4/24 4/25 4/25

Max Value 20.0

20.0

17.7

15.4

13.1

10.8

8.5

6.2

3.8

1.5

Cesium-137 LCS

DATE

percent

4/3 4/4 4/4 4/5 4/6 4/7 4/10 4/10 4/11 4/11 4/14 4/17 4/18 4/19 4/20 4/20 4/21 4/23 4/25

+ 3 Sigma 125.0

Mean 100.0

+ 2 Sigma 116.7

- 2 Sigma 83.3

- 3 Sigma 75.0

125.0

119.5

114.0

108.5

103.0

97.5

92.0

86.5

81.0

75.5

Cesium-137 RER

DATE

dec

4/4 4/4 4/5 4/6 4/7 4/10 4/10 4/11 4/12 4/14 4/17 4/19 4/19 4/20 4/20 4/20 4/21 4/23 4/25

Max Value 3.0

3.0

2.7

2.4

2.1

1.8

1.6

1.3

1.0

0.7

0.4

0.1000
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O

SPC Graph for Gamma Spec inLiquid 4/25/2006

Denotes Outlier

Cesium-137 SPIKE

DATE

percent

2/28 3/5 3/8 3/10 3/18 3/20 3/22 3/27 3/28 4/3 4/6 4/8 4/11 4/11 4/14 4/19 4/19 4/21 4/21

+ 3 Sigma 125.0

Mean 100.0

+ 2 Sigma 116.7

- 2 Sigma 83.3

- 3 Sigma 75.0

125.0

119.8

114.6

109.4

104.2

99.0

93.8

88.6

83.5

78.3
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Data used for Gamma Spec inLiquid 26‐APR‐2006

Americium‐241 LCS: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

511298 1201050112 03‐APR‐2006 22:07 DONE 90.7 ‐1 percent 100 75.0 83.3 117 125 8.33

512870 1201053698 03‐APR‐2006 23:54 DUSE 104 0.47 percent 100 75.0 83.3 117 125 8.33

511297 1201050109 04‐APR‐2006 06:47 DONE 108 0.94 percent 100 75.0 83.3 117 125 8.33

516974 1201062509 04‐APR‐2006 07:59 DONE 94.4 ‐0.67 percent 100 75.0 83.3 117 125 8.33

516284 1201061022 04‐APR‐2006 10:09 DUSE 90.8 ‐1 percent 100 75.0 83.3 117 125 8.33

516477 1201061403 04‐APR‐2006 11:44 DONE 95.9 ‐0.49 percent 100 75.0 83.3 117 125 8.33

516727 1201061913 04‐APR‐2006 21:44 DONE 91.8 ‐0.98 percent 100 75.0 83.3 117 125 8.33

511296 1201050106 05‐APR‐2006 19:38 DONE 104 0.52 percent 100 75.0 83.3 117 125 8.33

515679 1201059782 06‐APR‐2006 21:11 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

516333 1201061132 06‐APR‐2006 22:33 DONE 103 0.31 percent 100 75.0 83.3 117 125 8.33

516981 1201062535 07‐APR‐2006 13:55 DONE 114 1.7 percent 100 75.0 83.3 117 125 8.33

516331 1201061128 07‐APR‐2006 16:56 DONE 110 1.2 percent 100 75.0 83.3 117 125 8.33

517019 1201062620 08‐APR‐2006 17:13 DONE 106 0.71 percent 100 75.0 83.3 117 125 8.33

516976 1201062516 10‐APR‐2006 08:10 DONE 106 0.76 percent 100 75.0 83.3 117 125 8.33

517034 1201062660 10‐APR‐2006 20:35 DONE 98.7 ‐0.16 percent 100 75.0 83.3 117 125 8.33

516982 1201062538 10‐APR‐2006 21:32 DONE 88.8 ‐1 percent 100 75.0 83.3 117 125 8.33

517023 1201062632 10‐APR‐2006 22:38 DONE 93.4 ‐0.79 percent 100 75.0 83.3 117 125 8.33

517024 1201062641 11‐APR‐2006 06:58 DONE 106 0.68 percent 100 75.0 83.3 117 125 8.33

519523 1201068262 11‐APR‐2006 10:58 DONE 113 1.6 percent 100 75.0 83.3 117 125 8.33

519011 1201067124 11‐APR‐2006 22:38 DUSE 107 0.83 percent 100 75.0 83.3 117 125 8.33

516978 1201062524 14‐APR‐2006 06:31 DONE 108 0.96 percent 100 75.0 83.3 117 125 8.33

516977 1201062520 14‐APR‐2006 10:17 DONE 96.4 ‐0.43 percent 100 75.0 83.3 117 125 8.33

520998 1201071625 17‐APR‐2006 19:03 DONE 101 0.13 percent 100 75.0 83.3 117 125 8.33

517253 1201063139 17‐APR‐2006 22:49 DONE 93.9 ‐0.73 percent 100 75.0 83.3 117 125 8.33

520996 1201071617 18‐APR‐2006 05:54 DONE 91.9 ‐0.97 percent 100 75.0 83.3 117 125 8.33

520754 1201071041 18‐APR‐2006 19:10 DUSE 113 1.6 percent 100 75.0 83.3 117 125 8.33

516979 1201062528 19‐APR‐2006 13:02 DONE 117 2 percent 100 75.0 83.3 117 125 8.33

516657 1201061779 19‐APR‐2006 18:10 DUSE 110 1.1 percent 100 75.0 83.3 117 125 8.33

516980 1201062532 19‐APR‐2006 22:50 DONE 115 1.8 percent 100 75.0 83.3 117 125 8.33

521937 1201074024 20‐APR‐2006 06:04 DUSE 110 1.2 percent 100 75.0 83.3 117 125 8.33

519545 1201068320 20‐APR‐2006 09:41 DONE 88.3 ‐1 percent 100 75.0 83.3 117 125 8.33

517257 1201063155 20‐APR‐2006 12:11 DONE 98.4 ‐0.19 percent 100 75.0 83.3 117 125 8.33

519535 1201068291 21‐APR‐2006 06:15 DONE 92.2 ‐0.93 percent 100 75.0 83.3 117 125 8.33

517255 1201063147 21‐APR‐2006 07:39 DONE 108 0.9 percent 100 75.0 83.3 117 125 8.33

519516 1201068251 21‐APR‐2006 09:58 DONE 97.3 ‐0.32 percent 100 75.0 83.3 117 125 8.33

522386 1201075056 23‐APR‐2006 21:45 DONE 96.4 ‐0.44 percent 100 75.0 83.3 117 125 8.33

523018 1201076449 24‐APR‐2006 05:38 DONE 92.7 ‐0.88 percent 100 75.0 83.3 117 125 8.33
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523017 1201076445 25‐APR‐2006 06:13 DONE 118 2.1 percent 100 75.0 83.3 117 125 8.33

519510 1201068238 26‐APR‐2006 05:24 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

Americium‐241 RER: Limits LCL = 0 UCL = 3

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

511295 1201050102 03‐APR‐2006 05:16 DONE 0.59 ‐0.31 dec 1.37 0 ‐3.7 6.45 3.00 2.54

515677 1201059771 03‐APR‐2006 10:09 DUSE 1.06 ‐0.12 dec 1.37 0 ‐3.7 6.45 3.00 2.54

511297 1201050108 04‐APR‐2006 05:50 DONE 1.15 ‐0.09 dec 1.37 0 ‐3.7 6.45 3.00 2.54

516974 1201062507 04‐APR‐2006 11:01 DONE 1.03 ‐0.13 dec 1.37 0 ‐3.7 6.45 3.00 2.54

512870 1201053697 04‐APR‐2006 12:02 DUSE 0.49 ‐0.35 dec 1.37 0 ‐3.7 6.45 3.00 2.54

516477 1201061402 04‐APR‐2006 12:18 DONE 0.97 ‐0.16 dec 1.37 0 ‐3.7 6.45 3.00 2.54

516284 1201061021 04‐APR‐2006 17:27 DUSE 0.07 ‐0.51 dec 1.37 0 ‐3.7 6.45 3.00 2.54

511296 1201050105 05‐APR‐2006 18:16 DUSE 0.6 ‐0.3 dec 1.37 0 ‐3.7 6.45 3.00 2.54

515679 1201059780 06‐APR‐2006 11:54 DONE 0.08 ‐0.51 dec 1.37 0 ‐3.7 6.45 3.00 2.54

516981 1201062534 06‐APR‐2006 23:55 DONE 0.18 ‐0.47 dec 1.37 0 ‐3.7 6.45 3.00 2.54

516976 1201062514 07‐APR‐2006 11:18 DONE 0.8 ‐0.22 dec 1.37 0 ‐3.7 6.45 3.00 2.54

516333 1201061130 07‐APR‐2006 16:54 DONE 1.47 0.04 dec 1.37 0 ‐3.7 6.45 3.00 2.54

517034 1201062659 10‐APR‐2006 18:58 DONE 11.8 4.1 dec 1.37 0 ‐3.7 6.45 3.00 2.54

517023 1201062631 10‐APR‐2006 19:02 DONE 1.24 ‐0.05 dec 1.37 0 ‐3.7 6.45 3.00 2.54

517019 1201062618 10‐APR‐2006 19:13 DUSE 0.34 ‐0.41 dec 1.37 0 ‐3.7 6.45 3.00 2.54

516982 1201062537 10‐APR‐2006 21:49 DONE 0.81 ‐0.22 dec 1.37 0 ‐3.7 6.45 3.00 2.54

517024 1201062639 11‐APR‐2006 10:13 DONE 0.46 ‐0.36 dec 1.37 0 ‐3.7 6.45 3.00 2.54

519523 1201068260 11‐APR‐2006 10:15 DONE 0.89 ‐0.19 dec 1.37 0 ‐3.7 6.45 3.00 2.54

516331 1201061126 12‐APR‐2006 13:16 DONE 0.02 ‐0.53 dec 1.37 0 ‐3.7 6.45 3.00 2.54

516977 1201062518 13‐APR‐2006 21:04 DONE 2.14 0.31 dec 1.37 0 ‐3.7 6.45 3.00 2.54

516978 1201062522 14‐APR‐2006 06:30 DONE 0.92 ‐0.18 dec 1.37 0 ‐3.7 6.45 3.00 2.54

517253 1201063138 17‐APR‐2006 11:51 DONE 0.96 ‐0.16 dec 1.37 0 ‐3.7 6.45 3.00 2.54

520754 1201071040 17‐APR‐2006 23:56 DUSE 0.03 ‐0.52 dec 1.37 0 ‐3.7 6.45 3.00 2.54

520996 1201071615 18‐APR‐2006 05:53 DONE 1.28 ‐0.03 dec 1.37 0 ‐3.7 6.45 3.00 2.54

520998 1201071623 19‐APR‐2006 06:01 DONE 12 4.2 dec 1.37 0 ‐3.7 6.45 3.00 2.54

516979 1201062526 19‐APR‐2006 07:25 DONE 0.76 ‐0.24 dec 1.37 0 ‐3.7 6.45 3.00 2.54

516657 1201061778 19‐APR‐2006 17:52 DUSE 2.12 0.3 dec 1.37 0 ‐3.7 6.45 3.00 2.54

516980 1201062530 19‐APR‐2006 23:19 DONE 0.33 ‐0.41 dec 1.37 0 ‐3.7 6.45 3.00 2.54

521937 1201074023 20‐APR‐2006 06:04 DUSE 0.38 ‐0.39 dec 1.37 0 ‐3.7 6.45 3.00 2.54

517257 1201063153 20‐APR‐2006 10:21 DONE 0.21 ‐0.45 dec 1.37 0 ‐3.7 6.45 3.00 2.54

519545 1201068318 20‐APR‐2006 15:32 DONE 0.49 ‐0.35 dec 1.37 0 ‐3.7 6.45 3.00 2.54

519011 1201067123 20‐APR‐2006 23:49 DUSE 0.39 ‐0.39 dec 1.37 0 ‐3.7 6.45 3.00 2.54

517255 1201063145 20‐APR‐2006 23:50 DONE 0.13 ‐0.49 dec 1.37 0 ‐3.7 6.45 3.00 2.54

519535 1201068296 20‐APR‐2006 23:55 DUSE 1.46 0.04 dec 1.37 0 ‐3.7 6.45 3.00 2.54

519516 1201068249 21‐APR‐2006 09:09 DONE 1.37 ‐0 dec 1.37 0 ‐3.7 6.45 3.00 2.54

522386 1201075055 23‐APR‐2006 23:51 DUSE 1.09 ‐0.11 dec 1.37 0 ‐3.7 6.45 3.00 2.54

523018 1201076447 23‐APR‐2006 23:56 DONE 1.06 ‐0.12 dec 1.37 0 ‐3.7 6.45 3.00 2.54
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i----------- 1-------------- 1------------------------ 1--------- 1 i i i i i i i r

523017 1201076444 25‐APR‐2006 06:13 DUSE 1.94 0.23 dec 1.37 0 ‐3.7 6.45 3.00 2.54

519510 1201068237 26‐APR‐2006 05:28 DUSE 0.22 ‐0.45 dec 1.37 0 ‐3.7 6.45 3.00 2.54

Americium‐241 SPIKE: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

503740 1201032437 27‐FEB‐2006 06:22 DONE 101 0.08 percent 100 75.0 83.3 117 125 8.33

506274 1201038473 28‐FEB‐2006 09:00 DONE 95.9 ‐0.49 percent 100 75.0 83.3 117 125 8.33

506282 1201038480 03‐MAR‐2006 11:15 DONE 100 0.05 percent 100 75.0 83.3 117 125 8.33

507258 1201040767 05‐MAR‐2006 19:50 DONE 93.9 ‐0.74 percent 100 75.0 83.3 117 125 8.33

507638 1201041726 07‐MAR‐2006 10:55 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

508355 1201043465 08‐MAR‐2006 11:21 DONE 112 1.4 percent 100 75.0 83.3 117 125 8.33

507632 1201041716 10‐MAR‐2006 10:00 DONE 106 0.71 percent 100 75.0 83.3 117 125 8.33

510364 1201048016 10‐MAR‐2006 17:46 DONE 104 0.48 percent 100 75.0 83.3 117 125 8.33

507647 1201041742 11‐MAR‐2006 15:34 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

507649 1201041746 18‐MAR‐2006 13:45 DONE 102 0.28 percent 100 75.0 83.3 117 125 8.33

507650 1201041750 18‐MAR‐2006 13:46 DONE 104 0.53 percent 100 75.0 83.3 117 125 8.33

507640 1201041730 20‐MAR‐2006 18:44 DONE 113 1.6 percent 100 75.0 83.3 117 125 8.33

512038 1201051800 21‐MAR‐2006 11:50 DONE 99.3 ‐0.08 percent 100 75.0 83.3 117 125 8.33

508908 1201044773 22‐MAR‐2006 17:05 DONE 118 2.2 percent 100 75.0 83.3 117 125 8.33

507641 1201041734 23‐MAR‐2006 09:11 DONE 95.2 ‐0.58 percent 100 75.0 83.3 117 125 8.33

510369 1201048027 27‐MAR‐2006 06:50 DONE 102 0.18 percent 100 75.0 83.3 117 125 8.33

508910 1201044781 27‐MAR‐2006 19:42 DONE 103 0.36 percent 100 75.0 83.3 117 125 8.33

511246 1201049992 28‐MAR‐2006 11:43 DONE 106 0.76 percent 100 75.0 83.3 117 125 8.33

508909 1201044777 29‐MAR‐2006 08:15 DONE 115 1.8 percent 100 75.0 83.3 117 125 8.33

507644 1201041738 03‐APR‐2006 12:47 DONE 107 0.81 percent 100 75.0 83.3 117 125 8.33

516974 1201062508 04‐APR‐2006 09:02 DONE 98.4 ‐0.19 percent 100 75.0 83.3 117 125 8.33

515679 1201059781 06‐APR‐2006 21:11 DONE 104 0.52 percent 100 75.0 83.3 117 125 8.33

516333 1201061131 06‐APR‐2006 22:34 DONE 115 1.8 percent 100 75.0 83.3 117 125 8.33

517019 1201062619 08‐APR‐2006 18:42 DONE 105 0.56 percent 100 75.0 83.3 117 125 8.33

516976 1201062515 10‐APR‐2006 06:39 DONE 99.1 ‐0.11 percent 100 75.0 83.3 117 125 8.33

517024 1201062640 11‐APR‐2006 05:39 DONE 89.0 ‐1 percent 100 75.0 83.3 117 125 8.33

519523 1201068261 11‐APR‐2006 08:15 DONE 112 1.4 percent 100 75.0 83.3 117 125 8.33

516331 1201061127 11‐APR‐2006 12:05 DONE 118 2.1 percent 100 75.0 83.3 117 125 8.33

516977 1201062519 13‐APR‐2006 21:04 DONE 107 0.82 percent 100 75.0 83.3 117 125 8.33

516978 1201062523 14‐APR‐2006 06:30 DONE 108 0.98 percent 100 75.0 83.3 117 125 8.33

520996 1201071616 18‐APR‐2006 05:54 DONE 105 0.61 percent 100 75.0 83.3 117 125 8.33

520998 1201071624 19‐APR‐2006 06:01 DONE 468 44 percent 100 75.0 83.3 117 125 8.33

516979 1201062527 19‐APR‐2006 07:26 DONE 121 2.5 percent 100 75.0 83.3 117 125 8.33

516980 1201062531 19‐APR‐2006 11:25 DONE 103 0.36 percent 100 75.0 83.3 117 125 8.33

517255 1201063146 21‐APR‐2006 06:23 DONE 103 0.37 percent 100 75.0 83.3 117 125 8.33

519516 1201068250 21‐APR‐2006 09:10 DONE 103 0.3 percent 100 75.0 83.3 117 125 8.33
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517257 1201063154 21‐APR‐2006 12:55 DONE 99.1 ‐0.11 percent 100 75.0 83.3 117 125 8.33

519535 1201068297 21‐APR‐2006 13:59 DONE 110 1.2 percent 100 75.0 83.3 117 125 8.33

523018 1201076448 21‐APR‐2006 20:25 DONE 96.7 ‐0.39 percent 100 75.0 83.3 117 125 8.33

Cesium‐137 BLANK: Limits LCL = ‐9.2 UCL = 10.2

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

516727 1201061912 04‐APR‐2006 21:43 DUSE ‐4.9 ‐2 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

508904 1201044759 05‐APR‐2006 10:31 DUSE 0 ‐0.16 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

511296 1201050104 05‐APR‐2006 18:15 DONE ‐0.309 ‐0.26 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

516981 1201062533 06‐APR‐2006 16:41 DONE 1.39 0.27 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

515679 1201059779 06‐APR‐2006 20:00 DONE 0.47 ‐0.02 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

516333 1201061129 07‐APR‐2006 16:54 DONE 0.27 ‐0.08 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

516331 1201061125 07‐APR‐2006 16:55 DONE 2.7 0.67 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

517023 1201062630 08‐APR‐2006 01:11 DONE ‐0.56 ‐0.34 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

517019 1201062617 08‐APR‐2006 17:58 DONE 0.62 0.03 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

517034 1201062658 10‐APR‐2006 14:44 DONE ‐0.471 ‐0.31 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

516976 1201062513 10‐APR‐2006 15:40 DONE 0.67 0.04 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

516982 1201062536 10‐APR‐2006 19:45 DONE 0.45 ‐0.02 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

517024 1201062638 10‐APR‐2006 23:56 DONE ‐2.6 ‐0.97 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

519523 1201068259 11‐APR‐2006 06:19 DONE 3.46 0.91 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

512920 1201053810 11‐APR‐2006 17:05 DUSE 0 ‐0.16 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

513067 1201054116 12‐APR‐2006 12:55 DUSE 0 ‐0.16 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

516977 1201062517 13‐APR‐2006 12:23 DONE ‐1 ‐0.48 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

516978 1201062521 13‐APR‐2006 23:22 DONE 0.6 0.02 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

520998 1201071622 16‐APR‐2006 20:07 DONE 0.58 0.01 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

517253 1201063137 17‐APR‐2006 19:16 DONE 2.52 0.61 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

520996 1201071614 17‐APR‐2006 23:10 DONE ‐3.2 ‐1 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

520754 1201071039 17‐APR‐2006 23:45 DONE ‐0.253 ‐0.24 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

519011 1201067122 18‐APR‐2006 19:02 DONE 0.19 ‐0.1 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

516657 1201061777 18‐APR‐2006 19:37 DONE 0.32 ‐0.06 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

516979 1201062525 19‐APR‐2006 11:15 DONE ‐1.4 ‐0.6 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

516980 1201062529 19‐APR‐2006 22:49 DONE ‐0.499 ‐0.32 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

521937 1201074022 20‐APR‐2006 06:03 DONE ‐0.61 ‐0.35 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

517257 1201063152 20‐APR‐2006 10:17 DONE 1.53 0.31 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

519545 1201068317 20‐APR‐2006 12:30 DONE ‐0.03 ‐0.17 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

517255 1201063144 20‐APR‐2006 17:02 DONE 1.35 0.25 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

519535 1201068288 20‐APR‐2006 21:41 DONE ‐0.02 ‐0.17 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

519516 1201068248 20‐APR‐2006 23:48 DONE 0.98 0.14 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

523018 1201076446 21‐APR‐2006 17:26 DONE 1.33 0.25 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

522386 1201075054 21‐APR‐2006 23:16 DONE ‐0.16 ‐0.21 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

515884 1201060218 23‐APR‐2006 17:45 DUSE 0 ‐0.16 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

516457 1201061353 24‐APR‐2006 17:09 DUSE 0 ‐0.16 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23
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523017 1201076443 24‐APR‐2006 23:31 DUSE ‐0.822 ‐0.42 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

517021 1201062624 25‐APR‐2006 09:46 DONE 0 ‐0.16 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

519510 1201068236 25‐APR‐2006 18:43 DUSE 18 5.4 pCi/L 0.53 ‐9.2 ‐5.9 6.99 10.2 3.23

Cesium‐137 DUP: Limits LCL = 0 UCL = 20

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

510984 1201049365 04‐APR‐2006 17:17 DONE 0 ‐0.46 percent 166 0 ‐560 889 20.0 362

516284 1201061021 04‐APR‐2006 17:27 DONE 0 ‐0.46 percent 166 0 ‐560 889 20.0 362

511296 1201050105 05‐APR‐2006 18:16 DONE 36 ‐0.36 percent 166 0 ‐560 889 20.0 362

515679 1201059780 06‐APR‐2006 11:54 DONE 11.3 ‐0.43 percent 166 0 ‐560 889 20.0 362

516981 1201062534 06‐APR‐2006 23:55 DONE 786 1.7 percent 166 0 ‐560 889 20.0 362

508904 1201044760 06‐APR‐2006 23:56 DUSE 0 ‐0.46 percent 166 0 ‐560 889 20.0 362

516976 1201062514 07‐APR‐2006 11:18 DONE 162 ‐0.01 percent 166 0 ‐560 889 20.0 362

516333 1201061130 07‐APR‐2006 16:54 DONE 126 ‐0.11 percent 166 0 ‐560 889 20.0 362

517034 1201062659 10‐APR‐2006 18:58 DONE 64.3 ‐0.28 percent 166 0 ‐560 889 20.0 362

517023 1201062631 10‐APR‐2006 19:02 DONE 24 ‐0.39 percent 166 0 ‐560 889 20.0 362

517019 1201062618 10‐APR‐2006 19:13 DONE 19.7 ‐0.4 percent 166 0 ‐560 889 20.0 362

516982 1201062537 10‐APR‐2006 21:49 DONE 135 ‐0.09 percent 166 0 ‐560 889 20.0 362

517024 1201062639 11‐APR‐2006 10:13 DONE 24.7 ‐0.39 percent 166 0 ‐560 889 20.0 362

519523 1201068260 11‐APR‐2006 10:15 DONE 110 ‐0.15 percent 166 0 ‐560 889 20.0 362

516331 1201061126 12‐APR‐2006 13:16 DONE 120 ‐0.13 percent 166 0 ‐560 889 20.0 362

513067 1201054117 12‐APR‐2006 16:58 DUSE 0 ‐0.46 percent 166 0 ‐560 889 20.0 362

516977 1201062518 13‐APR‐2006 21:04 DONE 59.9 ‐0.29 percent 166 0 ‐560 889 20.0 362

516978 1201062522 14‐APR‐2006 06:30 DONE 2.89 ‐0.45 percent 166 0 ‐560 889 20.0 362

517253 1201063138 17‐APR‐2006 11:51 DONE 1580 3.9 percent 166 0 ‐560 889 20.0 362

520754 1201071040 17‐APR‐2006 23:56 DONE 0 ‐0.46 percent 166 0 ‐560 889 20.0 362

520996 1201071615 18‐APR‐2006 05:53 DONE 65.6 ‐0.28 percent 166 0 ‐560 889 20.0 362

520998 1201071623 19‐APR‐2006 06:01 DONE 1520 3.8 percent 166 0 ‐560 889 20.0 362

516979 1201062526 19‐APR‐2006 07:25 DONE 48.4 ‐0.32 percent 166 0 ‐560 889 20.0 362

516657 1201061778 19‐APR‐2006 17:52 DONE 0 ‐0.46 percent 166 0 ‐560 889 20.0 362

521937 1201074023 20‐APR‐2006 06:04 DONE 0 ‐0.46 percent 166 0 ‐560 889 20.0 362

517257 1201063153 20‐APR‐2006 10:21 DONE 82 ‐0.23 percent 166 0 ‐560 889 20.0 362

519545 1201068318 20‐APR‐2006 15:32 DONE 180 0.04 percent 166 0 ‐560 889 20.0 362

519011 1201067123 20‐APR‐2006 23:49 DONE 0 ‐0.46 percent 166 0 ‐560 889 20.0 362

517255 1201063145 20‐APR‐2006 23:50 DONE 20.7 ‐0.4 percent 166 0 ‐560 889 20.0 362

519535 1201068296 20‐APR‐2006 23:55 DONE 279 0.31 percent 166 0 ‐560 889 20.0 362

519516 1201068249 21‐APR‐2006 09:09 DONE 425 0.72 percent 166 0 ‐560 889 20.0 362

522386 1201075055 23‐APR‐2006 23:51 DONE 114 ‐0.14 percent 166 0 ‐560 889 20.0 362

523018 1201076447 23‐APR‐2006 23:56 DONE 3 ‐0.45 percent 166 0 ‐560 889 20.0 362

515884 1201060219 24‐APR‐2006 05:36 DUSE 0 ‐0.46 percent 166 0 ‐560 889 20.0 362

516457 1201061354 24‐APR‐2006 19:50 DUSE 0 ‐0.46 percent 166 0 ‐560 889 20.0 362
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516457 1201061354 25‐APR‐2006 09:11 DUSE 0 ‐0.46 percent 166 0 ‐560 889 20.0 362

517021 1201062625 25‐APR‐2006 09:46 DONE 0 ‐0.46 percent 166 0 ‐560 889 20.0 362

516457 1201061354 25‐APR‐2006 16:01 DUSE 0 ‐0.46 percent 166 0 ‐560 889 20.0 362

519510 1201068237 26‐APR‐2006 05:28 DUSE 459 0.81 percent 166 0 ‐560 889 20.0 362

Cesium‐137 LCS: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

511298 1201050112 03‐APR‐2006 22:07 DONE 93.3 ‐0.8 percent 100 75.0 83.3 117 125 8.33

512870 1201053698 03‐APR‐2006 23:54 DONE 108 0.91 percent 100 75.0 83.3 117 125 8.33

511297 1201050109 04‐APR‐2006 06:47 DONE 108 0.95 percent 100 75.0 83.3 117 125 8.33

516974 1201062509 04‐APR‐2006 07:59 DONE 112 1.4 percent 100 75.0 83.3 117 125 8.33

516284 1201061022 04‐APR‐2006 10:09 DONE 105 0.54 percent 100 75.0 83.3 117 125 8.33

516477 1201061403 04‐APR‐2006 11:44 DONE 104 0.43 percent 100 75.0 83.3 117 125 8.33

516727 1201061913 04‐APR‐2006 21:44 DONE 101 0.07 percent 100 75.0 83.3 117 125 8.33

511296 1201050106 05‐APR‐2006 19:38 DONE 106 0.72 percent 100 75.0 83.3 117 125 8.33

515679 1201059782 06‐APR‐2006 21:11 DONE 101 0.1 percent 100 75.0 83.3 117 125 8.33

516333 1201061132 06‐APR‐2006 22:33 DONE 106 0.67 percent 100 75.0 83.3 117 125 8.33

516981 1201062535 07‐APR‐2006 13:55 DONE 104 0.45 percent 100 75.0 83.3 117 125 8.33

516331 1201061128 07‐APR‐2006 16:56 DONE 103 0.3 percent 100 75.0 83.3 117 125 8.33

517019 1201062620 08‐APR‐2006 17:13 DONE 106 0.76 percent 100 75.0 83.3 117 125 8.33

516976 1201062516 10‐APR‐2006 08:10 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

517034 1201062660 10‐APR‐2006 20:35 DONE 101 0.06 percent 100 75.0 83.3 117 125 8.33

516982 1201062538 10‐APR‐2006 21:32 DONE 102 0.27 percent 100 75.0 83.3 117 125 8.33

517023 1201062632 10‐APR‐2006 22:38 DONE 95.9 ‐0.49 percent 100 75.0 83.3 117 125 8.33

517024 1201062641 11‐APR‐2006 06:58 DONE 106 0.71 percent 100 75.0 83.3 117 125 8.33

519523 1201068262 11‐APR‐2006 10:58 DONE 111 1.3 percent 100 75.0 83.3 117 125 8.33

519011 1201067124 11‐APR‐2006 22:38 DONE 112 1.4 percent 100 75.0 83.3 117 125 8.33

516978 1201062524 14‐APR‐2006 06:31 DONE 104 0.53 percent 100 75.0 83.3 117 125 8.33

516977 1201062520 14‐APR‐2006 10:17 DONE 111 1.4 percent 100 75.0 83.3 117 125 8.33

520998 1201071625 17‐APR‐2006 19:03 DONE 97.7 ‐0.28 percent 100 75.0 83.3 117 125 8.33

517253 1201063139 17‐APR‐2006 22:49 DONE 101 0.13 percent 100 75.0 83.3 117 125 8.33

520996 1201071617 18‐APR‐2006 05:54 DONE 92.7 ‐0.88 percent 100 75.0 83.3 117 125 8.33

520754 1201071041 18‐APR‐2006 19:10 DONE 119 2.3 percent 100 75.0 83.3 117 125 8.33

516979 1201062528 19‐APR‐2006 13:02 DONE 108 0.95 percent 100 75.0 83.3 117 125 8.33

516657 1201061779 19‐APR‐2006 18:10 DONE 105 0.56 percent 100 75.0 83.3 117 125 8.33

516980 1201062532 19‐APR‐2006 22:50 DONE 102 0.22 percent 100 75.0 83.3 117 125 8.33

521937 1201074024 20‐APR‐2006 06:04 DONE 108 0.92 percent 100 75.0 83.3 117 125 8.33

519545 1201068320 20‐APR‐2006 09:41 DONE 103 0.31 percent 100 75.0 83.3 117 125 8.33

517257 1201063155 20‐APR‐2006 12:11 DONE 113 1.5 percent 100 75.0 83.3 117 125 8.33

519535 1201068291 21‐APR‐2006 06:15 DONE 114 1.6 percent 100 75.0 83.3 117 125 8.33

517255 1201063147 21‐APR‐2006 07:39 DONE 102 0.26 percent 100 75.0 83.3 117 125 8.33

519516 1201068251 21‐APR‐2006 09:58 DONE 103 0.35 percent 100 75.0 83.3 117 125 8.33

6 of 15 4/26/2006 6:06 PM

http://prodsvr01.gel.com:7778/pls/lims/de_spc.show_spc_data?event_v=648668

Page 836 of 913



519516 1201068251 21 APR 2006 09:58 DONE 103 0.35 percent 100 75.0 83.3 117 125 8.33

522386 1201075056 23‐APR‐2006 21:45 DONE 101 0.06 percent 100 75.0 83.3 117 125 8.33

523018 1201076449 24‐APR‐2006 05:38 DONE 98.9 ‐0.14 percent 100 75.0 83.3 117 125 8.33

523017 1201076445 25‐APR‐2006 06:13 DONE 107 0.79 percent 100 75.0 83.3 117 125 8.33

519510 1201068238 26‐APR‐2006 05:24 DONE 102 0.2 percent 100 75.0 83.3 117 125 8.33

Cesium‐137 RER: Limits LCL = 0 UCL = 3

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

516974 1201062507 04‐APR‐2006 11:01 DONE 1.5 0.47 dec 0.9 0 ‐1.6 3.45 3.00 1.27

512870 1201053697 04‐APR‐2006 12:02 DONE 0.76 ‐0.11 dec 0.9 0 ‐1.6 3.45 3.00 1.27

516477 1201061402 04‐APR‐2006 12:18 DONE 0.14 ‐0.6 dec 0.9 0 ‐1.6 3.45 3.00 1.27

510984 1201049365 04‐APR‐2006 17:17 DONE 0 ‐0.71 dec 0.9 0 ‐1.6 3.45 3.00 1.27

516284 1201061021 04‐APR‐2006 17:27 DONE 0.57 ‐0.26 dec 0.9 0 ‐1.6 3.45 3.00 1.27

511296 1201050105 05‐APR‐2006 18:16 DONE 0.05 ‐0.67 dec 0.9 0 ‐1.6 3.45 3.00 1.27

515679 1201059780 06‐APR‐2006 11:54 DONE 0.74 ‐0.13 dec 0.9 0 ‐1.6 3.45 3.00 1.27

516981 1201062534 06‐APR‐2006 23:55 DONE 1.08 0.14 dec 0.9 0 ‐1.6 3.45 3.00 1.27

516976 1201062514 07‐APR‐2006 11:18 DONE 1.32 0.33 dec 0.9 0 ‐1.6 3.45 3.00 1.27

516333 1201061130 07‐APR‐2006 16:54 DONE 1.37 0.37 dec 0.9 0 ‐1.6 3.45 3.00 1.27

517034 1201062659 10‐APR‐2006 18:58 DONE 0.67 ‐0.18 dec 0.9 0 ‐1.6 3.45 3.00 1.27

517023 1201062631 10‐APR‐2006 19:02 DONE 0.03 ‐0.68 dec 0.9 0 ‐1.6 3.45 3.00 1.27

517019 1201062618 10‐APR‐2006 19:13 DONE 0.08 ‐0.65 dec 0.9 0 ‐1.6 3.45 3.00 1.27

516982 1201062537 10‐APR‐2006 21:49 DONE 0.29 ‐0.48 dec 0.9 0 ‐1.6 3.45 3.00 1.27

517024 1201062639 11‐APR‐2006 10:13 DONE 0.23 ‐0.52 dec 0.9 0 ‐1.6 3.45 3.00 1.27

519523 1201068260 11‐APR‐2006 10:15 DONE 0.95 0.04 dec 0.9 0 ‐1.6 3.45 3.00 1.27

512920 1201053811 11‐APR‐2006 19:17 DUSE 2.44 1.2 dec 0.9 0 ‐1.6 3.45 3.00 1.27

516331 1201061126 12‐APR‐2006 13:16 DONE 2.25 1.1 dec 0.9 0 ‐1.6 3.45 3.00 1.27

516977 1201062518 13‐APR‐2006 21:04 DONE 0.5 ‐0.31 dec 0.9 0 ‐1.6 3.45 3.00 1.27

516978 1201062522 14‐APR‐2006 06:30 DONE 0.02 ‐0.69 dec 0.9 0 ‐1.6 3.45 3.00 1.27

517253 1201063138 17‐APR‐2006 11:51 DONE 0.53 ‐0.29 dec 0.9 0 ‐1.6 3.45 3.00 1.27

520754 1201071040 17‐APR‐2006 23:56 DONE 0.85 ‐0.04 dec 0.9 0 ‐1.6 3.45 3.00 1.27

520996 1201071615 18‐APR‐2006 05:53 DONE 0.28 ‐0.49 dec 0.9 0 ‐1.6 3.45 3.00 1.27

520998 1201071623 19‐APR‐2006 06:01 DONE 2.32 1.1 dec 0.9 0 ‐1.6 3.45 3.00 1.27

516979 1201062526 19‐APR‐2006 07:25 DONE 0.34 ‐0.44 dec 0.9 0 ‐1.6 3.45 3.00 1.27

516657 1201061778 19‐APR‐2006 17:52 DONE 1.63 0.58 dec 0.9 0 ‐1.6 3.45 3.00 1.27

516980 1201062530 19‐APR‐2006 23:19 DONE 0.44 ‐0.36 dec 0.9 0 ‐1.6 3.45 3.00 1.27

521937 1201074023 20‐APR‐2006 06:04 DONE 0.77 ‐0.11 dec 0.9 0 ‐1.6 3.45 3.00 1.27

517257 1201063153 20‐APR‐2006 10:21 DONE 0.17 ‐0.57 dec 0.9 0 ‐1.6 3.45 3.00 1.27

519545 1201068318 20‐APR‐2006 15:32 DONE 0.12 ‐0.61 dec 0.9 0 ‐1.6 3.45 3.00 1.27

519011 1201067123 20‐APR‐2006 23:49 DONE 7.26 5 dec 0.9 0 ‐1.6 3.45 3.00 1.27

517255 1201063145 20‐APR‐2006 23:50 DONE 0.21 ‐0.54 dec 0.9 0 ‐1.6 3.45 3.00 1.27

519535 1201068296 20‐APR‐2006 23:55 DONE 0.95 0.04 dec 0.9 0 ‐1.6 3.45 3.00 1.27

519516 1201068249 21‐APR‐2006 09:09 DONE 2.73 1.4 dec 0.9 0 ‐1.6 3.45 3.00 1.27
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522386 1201075055 23‐APR‐2006 23:51 DONE 0.13 ‐0.61 dec 0.9 0 ‐1.6 3.45 3.00 1.27

523018 1201076447 23‐APR‐2006 23:56 DONE 0.72 ‐0.14 dec 0.9 0 ‐1.6 3.45 3.00 1.27

523017 1201076444 25‐APR‐2006 06:13 DUSE 0.11 ‐0.62 dec 0.9 0 ‐1.6 3.45 3.00 1.27

517021 1201062625 25‐APR‐2006 09:46 DONE 0 ‐0.71 dec 0.9 0 ‐1.6 3.45 3.00 1.27

519510 1201068237 26‐APR‐2006 05:28 DUSE 0.55 ‐0.27 dec 0.9 0 ‐1.6 3.45 3.00 1.27

Cesium‐137 SPIKE: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

503740 1201032437 27‐FEB‐2006 06:22 DONE 107 0.89 percent 100 75.0 83.3 117 125 8.33

506274 1201038473 28‐FEB‐2006 09:00 DONE 97.9 ‐0.25 percent 100 75.0 83.3 117 125 8.33

506282 1201038480 03‐MAR‐2006 11:15 DONE 104 0.5 percent 100 75.0 83.3 117 125 8.33

507258 1201040767 05‐MAR‐2006 19:50 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

507638 1201041726 07‐MAR‐2006 10:55 DONE 102 0.23 percent 100 75.0 83.3 117 125 8.33

508355 1201043465 08‐MAR‐2006 11:21 DONE 110 1.2 percent 100 75.0 83.3 117 125 8.33

507632 1201041716 10‐MAR‐2006 10:00 DONE 101 0.07 percent 100 75.0 83.3 117 125 8.33

510364 1201048016 10‐MAR‐2006 17:46 DONE 107 0.85 percent 100 75.0 83.3 117 125 8.33

507647 1201041742 11‐MAR‐2006 15:34 DONE 115 1.8 percent 100 75.0 83.3 117 125 8.33

507649 1201041746 18‐MAR‐2006 13:45 DONE 115 1.8 percent 100 75.0 83.3 117 125 8.33

507650 1201041750 18‐MAR‐2006 13:46 DONE 110 1.2 percent 100 75.0 83.3 117 125 8.33

507640 1201041730 20‐MAR‐2006 18:44 DONE 102 0.24 percent 100 75.0 83.3 117 125 8.33

512038 1201051800 21‐MAR‐2006 11:50 DONE 97 ‐0.36 percent 100 75.0 83.3 117 125 8.33

508908 1201044773 22‐MAR‐2006 17:05 DONE 107 0.79 percent 100 75.0 83.3 117 125 8.33

507641 1201041734 23‐MAR‐2006 09:11 DONE 101 0.12 percent 100 75.0 83.3 117 125 8.33

510369 1201048027 27‐MAR‐2006 06:50 DONE 100 0.02 percent 100 75.0 83.3 117 125 8.33

508910 1201044781 27‐MAR‐2006 19:42 DONE 115 1.8 percent 100 75.0 83.3 117 125 8.33

511246 1201049992 28‐MAR‐2006 11:43 DONE 94.4 ‐0.67 percent 100 75.0 83.3 117 125 8.33

508909 1201044777 29‐MAR‐2006 08:15 DONE 116 1.9 percent 100 75.0 83.3 117 125 8.33

507644 1201041738 03‐APR‐2006 12:47 DONE 108 1 percent 100 75.0 83.3 117 125 8.33

516974 1201062508 04‐APR‐2006 09:02 DONE 105 0.59 percent 100 75.0 83.3 117 125 8.33

515679 1201059781 06‐APR‐2006 21:11 DONE 103 0.35 percent 100 75.0 83.3 117 125 8.33

516333 1201061131 06‐APR‐2006 22:34 DONE 120 2.4 percent 100 75.0 83.3 117 125 8.33

517019 1201062619 08‐APR‐2006 18:42 DONE 118 2.2 percent 100 75.0 83.3 117 125 8.33

516976 1201062515 10‐APR‐2006 06:39 DONE 104 0.46 percent 100 75.0 83.3 117 125 8.33

517024 1201062640 11‐APR‐2006 05:39 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

519523 1201068261 11‐APR‐2006 08:15 DONE 117 2 percent 100 75.0 83.3 117 125 8.33

516331 1201061127 11‐APR‐2006 12:05 DONE 112 1.4 percent 100 75.0 83.3 117 125 8.33

516977 1201062519 13‐APR‐2006 21:04 DONE 96.6 ‐0.41 percent 100 75.0 83.3 117 125 8.33

516978 1201062523 14‐APR‐2006 06:30 DONE 114 1.7 percent 100 75.0 83.3 117 125 8.33

520996 1201071616 18‐APR‐2006 05:54 DONE 106 0.67 percent 100 75.0 83.3 117 125 8.33

520998 1201071624 19‐APR‐2006 06:01 DONE 93.0 ‐0.84 percent 100 75.0 83.3 117 125 8.33

516979 1201062527 19‐APR‐2006 07:26 DONE 107 0.8 percent 100 75.0 83.3 117 125 8.33

516980 1201062531 19‐APR‐2006 11:25 DONE 83 8 ‐2 percent 100 75 0 83 3 117 125 8 33
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516980 1201062531 19 APR 2006 11:25 DONE 83.8 2 percent 100 75.0 83.3 117 125 8.33

517255 1201063146 21‐APR‐2006 06:23 DONE 106 0.76 percent 100 75.0 83.3 117 125 8.33

519516 1201068250 21‐APR‐2006 09:10 DONE 110 1.2 percent 100 75.0 83.3 117 125 8.33

517257 1201063154 21‐APR‐2006 12:55 DONE 115 1.8 percent 100 75.0 83.3 117 125 8.33

519535 1201068297 21‐APR‐2006 13:59 DONE 99.1 ‐0.1 percent 100 75.0 83.3 117 125 8.33

523018 1201076448 21‐APR‐2006 20:25 DONE 111 1.4 percent 100 75.0 83.3 117 125 8.33

Cobalt‐60 BLANK: Limits LCL = ‐4 UCL = 5.4

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

511298 1201050110 02‐APR‐2006 22:50 DONE 0.15 ‐0.38 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

512870 1201053696 02‐APR‐2006 23:54 DONE 1.6 0.54 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

512910 1201053787 03‐APR‐2006 16:51 DUSE 3.83 2 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

516974 1201062506 04‐APR‐2006 06:44 DONE 0.2 ‐0.35 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

516284 1201061020 04‐APR‐2006 10:08 DONE ‐1.7 ‐2 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

516477 1201061401 04‐APR‐2006 10:18 DONE 6.83 3.9 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

516727 1201061912 04‐APR‐2006 21:43 DUSE ‐0.858 ‐1 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

511296 1201050104 05‐APR‐2006 18:15 DONE 1.32 0.37 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

516981 1201062533 06‐APR‐2006 16:41 DONE 1.36 0.4 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

515679 1201059779 06‐APR‐2006 20:00 DONE 2.14 0.89 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

516333 1201061129 07‐APR‐2006 16:54 DONE ‐0.153 ‐0.57 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

516331 1201061125 07‐APR‐2006 16:55 DONE ‐0.15 ‐0.57 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

517023 1201062630 08‐APR‐2006 01:11 DONE 1.56 0.52 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

517019 1201062617 08‐APR‐2006 17:58 DUSE ‐0.436 ‐0.75 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

517034 1201062658 10‐APR‐2006 14:44 DONE 0.67 ‐0.05 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

516976 1201062513 10‐APR‐2006 15:40 DONE 0.01 ‐0.47 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

516982 1201062536 10‐APR‐2006 19:45 DONE 1.45 0.45 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

517024 1201062638 10‐APR‐2006 23:56 DONE 1.64 0.57 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

519523 1201068259 11‐APR‐2006 06:19 DONE 0.58 ‐0.1 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

516977 1201062517 13‐APR‐2006 12:23 DONE ‐2.2 ‐2 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

516978 1201062521 13‐APR‐2006 23:22 DONE 1.76 0.65 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

520998 1201071622 16‐APR‐2006 20:07 DONE 0.61 ‐0.09 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

517253 1201063137 17‐APR‐2006 19:16 DONE 0.44 ‐0.2 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

520996 1201071614 17‐APR‐2006 23:10 DONE ‐1 ‐1 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

520754 1201071039 17‐APR‐2006 23:45 DONE 0.48 ‐0.17 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

519011 1201067122 18‐APR‐2006 19:02 DONE 0.29 ‐0.29 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

516657 1201061777 18‐APR‐2006 19:37 DONE 1.16 0.26 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

516979 1201062525 19‐APR‐2006 11:15 DONE 0.47 ‐0.18 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

516980 1201062529 19‐APR‐2006 22:49 DONE ‐0.125 ‐0.55 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

521937 1201074022 20‐APR‐2006 06:03 DUSE 0.05 ‐0.44 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

517257 1201063152 20‐APR‐2006 10:17 DONE ‐0.245 ‐0.63 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

519545 1201068317 20‐APR‐2006 12:30 DONE 1.06 0.2 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

517255 1201063144 20‐APR‐2006 17:02 DONE 0.43 ‐0.2 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57
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519535 1201068288 20‐APR‐2006 21:41 DONE 1.97 0.78 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

519516 1201068248 20‐APR‐2006 23:48 DONE 0.35 ‐0.25 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

523018 1201076446 21‐APR‐2006 17:26 DONE ‐0.582 ‐0.85 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

522386 1201075054 21‐APR‐2006 23:16 DONE 2.89 1.4 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

523017 1201076443 24‐APR‐2006 23:31 DUSE ‐0.982 ‐1 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

519510 1201068236 25‐APR‐2006 18:43 DUSE 2.14 0.89 pCi/L 0.74 ‐4 ‐2.4 3.88 5.44 1.57

Cobalt‐60 DUP: Limits LCL = 0 UCL = 20

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

514861 1201057810 01‐APR‐2006 20:22 DONE 184 ‐0.22 percent 282 0 ‐610 1170 20.0 445

511298 1201050111 02‐APR‐2006 22:51 DONE 78.7 ‐0.46 percent 282 0 ‐610 1170 20.0 445

511295 1201050102 03‐APR‐2006 05:16 DONE 73 ‐0.47 percent 282 0 ‐610 1170 20.0 445

515677 1201059771 03‐APR‐2006 10:09 DONE 711 0.96 percent 282 0 ‐610 1170 20.0 445

511297 1201050108 04‐APR‐2006 05:50 DONE 1210 2.1 percent 282 0 ‐610 1170 20.0 445

516974 1201062507 04‐APR‐2006 11:01 DONE 211 ‐0.16 percent 282 0 ‐610 1170 20.0 445

512870 1201053697 04‐APR‐2006 12:02 DONE 0 ‐0.63 percent 282 0 ‐610 1170 20.0 445

516477 1201061402 04‐APR‐2006 12:18 DONE 133 ‐0.33 percent 282 0 ‐610 1170 20.0 445

516284 1201061021 04‐APR‐2006 17:27 DONE 0 ‐0.63 percent 282 0 ‐610 1170 20.0 445

511296 1201050105 05‐APR‐2006 18:16 DONE 274 ‐0.02 percent 282 0 ‐610 1170 20.0 445

515679 1201059780 06‐APR‐2006 11:54 DONE 36.6 ‐0.55 percent 282 0 ‐610 1170 20.0 445

516981 1201062534 06‐APR‐2006 23:55 DONE 11.5 ‐0.61 percent 282 0 ‐610 1170 20.0 445

516976 1201062514 07‐APR‐2006 11:18 DONE 87 ‐0.44 percent 282 0 ‐610 1170 20.0 445

516333 1201061130 07‐APR‐2006 16:54 DONE 67.7 ‐0.48 percent 282 0 ‐610 1170 20.0 445

517034 1201062659 10‐APR‐2006 18:58 DONE 42.7 ‐0.54 percent 282 0 ‐610 1170 20.0 445

517023 1201062631 10‐APR‐2006 19:02 DONE 36.6 ‐0.55 percent 282 0 ‐610 1170 20.0 445

517019 1201062618 10‐APR‐2006 19:13 DUSE 214 ‐0.15 percent 282 0 ‐610 1170 20.0 445

516982 1201062537 10‐APR‐2006 21:49 DONE 259 ‐0.05 percent 282 0 ‐610 1170 20.0 445

517024 1201062639 11‐APR‐2006 10:13 DONE 301 0.04 percent 282 0 ‐610 1170 20.0 445

519523 1201068260 11‐APR‐2006 10:15 DONE 152 ‐0.29 percent 282 0 ‐610 1170 20.0 445

516331 1201061126 12‐APR‐2006 13:16 DONE 1660 3.1 percent 282 0 ‐610 1170 20.0 445

516977 1201062518 13‐APR‐2006 21:04 DONE 650 0.83 percent 282 0 ‐610 1170 20.0 445

516978 1201062522 14‐APR‐2006 06:30 DONE 65.3 ‐0.49 percent 282 0 ‐610 1170 20.0 445

517253 1201063138 17‐APR‐2006 11:51 DONE 1480 2.7 percent 282 0 ‐610 1170 20.0 445

520754 1201071040 17‐APR‐2006 23:56 DONE 0 ‐0.63 percent 282 0 ‐610 1170 20.0 445

520996 1201071615 18‐APR‐2006 05:53 DONE 102 ‐0.4 percent 282 0 ‐610 1170 20.0 445

520998 1201071623 19‐APR‐2006 06:01 DONE 688 0.91 percent 282 0 ‐610 1170 20.0 445

516979 1201062526 19‐APR‐2006 07:25 DONE 308 0.06 percent 282 0 ‐610 1170 20.0 445

516657 1201061778 19‐APR‐2006 17:52 DONE 0 ‐0.63 percent 282 0 ‐610 1170 20.0 445

521937 1201074023 20‐APR‐2006 06:04 DUSE 0 ‐0.63 percent 282 0 ‐610 1170 20.0 445

517257 1201063153 20‐APR‐2006 10:21 DONE 107 ‐0.39 percent 282 0 ‐610 1170 20.0 445

519545 1201068318 20‐APR‐2006 15:32 DONE 36 ‐0.55 percent 282 0 ‐610 1170 20.0 445

519011 1201067123 20‐APR‐2006 23:49 DONE 0 ‐0 63 percent 282 0 ‐610 1170 20 0 445
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517255 1201063145 20‐APR‐2006 23:50 DONE 51.8 ‐0.52 percent 282 0 ‐610 1170 20.0 445

519535 1201068296 20‐APR‐2006 23:55 DONE 1510 2.7 percent 282 0 ‐610 1170 20.0 445

519516 1201068249 21‐APR‐2006 09:09 DONE 75.8 ‐0.46 percent 282 0 ‐610 1170 20.0 445

522386 1201075055 23‐APR‐2006 23:51 DONE 155 ‐0.28 percent 282 0 ‐610 1170 20.0 445

523018 1201076447 23‐APR‐2006 23:56 DONE 17.1 ‐0.6 percent 282 0 ‐610 1170 20.0 445

519510 1201068237 26‐APR‐2006 05:28 DUSE 28.5 ‐0.57 percent 282 0 ‐610 1170 20.0 445

Cobalt‐60 LCS: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

511298 1201050112 03‐APR‐2006 22:07 DONE 94.3 ‐0.69 percent 100 75.0 83.3 117 125 8.33

512870 1201053698 03‐APR‐2006 23:54 DONE 111 1.3 percent 100 75.0 83.3 117 125 8.33

511297 1201050109 04‐APR‐2006 06:47 DONE 107 0.8 percent 100 75.0 83.3 117 125 8.33

516974 1201062509 04‐APR‐2006 07:59 DONE 97.7 ‐0.28 percent 100 75.0 83.3 117 125 8.33

516284 1201061022 04‐APR‐2006 10:09 DONE 94.2 ‐0.7 percent 100 75.0 83.3 117 125 8.33

516477 1201061403 04‐APR‐2006 11:44 DONE 97.7 ‐0.28 percent 100 75.0 83.3 117 125 8.33

516727 1201061913 04‐APR‐2006 21:44 DONE 96.2 ‐0.46 percent 100 75.0 83.3 117 125 8.33

511296 1201050106 05‐APR‐2006 19:38 DONE 99.8 ‐0.03 percent 100 75.0 83.3 117 125 8.33

515679 1201059782 06‐APR‐2006 21:11 DONE 108 0.98 percent 100 75.0 83.3 117 125 8.33

516333 1201061132 06‐APR‐2006 22:33 DONE 102 0.28 percent 100 75.0 83.3 117 125 8.33

516981 1201062535 07‐APR‐2006 13:55 DONE 112 1.4 percent 100 75.0 83.3 117 125 8.33

516331 1201061128 07‐APR‐2006 16:56 DONE 98.8 ‐0.14 percent 100 75.0 83.3 117 125 8.33

517019 1201062620 08‐APR‐2006 17:13 DUSE 106 0.71 percent 100 75.0 83.3 117 125 8.33

516976 1201062516 10‐APR‐2006 08:10 DONE 108 0.95 percent 100 75.0 83.3 117 125 8.33

517034 1201062660 10‐APR‐2006 20:35 DONE 107 0.8 percent 100 75.0 83.3 117 125 8.33

516982 1201062538 10‐APR‐2006 21:32 DONE 96.7 ‐0.4 percent 100 75.0 83.3 117 125 8.33

517023 1201062632 10‐APR‐2006 22:38 DONE 96.1 ‐0.47 percent 100 75.0 83.3 117 125 8.33

517024 1201062641 11‐APR‐2006 06:58 DONE 106 0.72 percent 100 75.0 83.3 117 125 8.33

519523 1201068262 11‐APR‐2006 10:58 DONE 105 0.62 percent 100 75.0 83.3 117 125 8.33

519011 1201067124 11‐APR‐2006 22:38 DONE 97.4 ‐0.31 percent 100 75.0 83.3 117 125 8.33

516978 1201062524 14‐APR‐2006 06:31 DONE 103 0.3 percent 100 75.0 83.3 117 125 8.33

516977 1201062520 14‐APR‐2006 10:17 DONE 117 2 percent 100 75.0 83.3 117 125 8.33

520998 1201071625 17‐APR‐2006 19:03 DONE 93.8 ‐0.74 percent 100 75.0 83.3 117 125 8.33

517253 1201063139 17‐APR‐2006 22:49 DONE 95.4 ‐0.55 percent 100 75.0 83.3 117 125 8.33

520996 1201071617 18‐APR‐2006 05:54 DONE 97.2 ‐0.34 percent 100 75.0 83.3 117 125 8.33

520754 1201071041 18‐APR‐2006 19:10 DONE 110 1.2 percent 100 75.0 83.3 117 125 8.33

516979 1201062528 19‐APR‐2006 13:02 DONE 105 0.56 percent 100 75.0 83.3 117 125 8.33

516657 1201061779 19‐APR‐2006 18:10 DONE 105 0.56 percent 100 75.0 83.3 117 125 8.33

516980 1201062532 19‐APR‐2006 22:50 DONE 108 0.96 percent 100 75.0 83.3 117 125 8.33

521937 1201074024 20‐APR‐2006 06:04 DUSE 101 0.16 percent 100 75.0 83.3 117 125 8.33

519545 1201068320 20‐APR‐2006 09:41 DONE 92.5 ‐0.9 percent 100 75.0 83.3 117 125 8.33

517257 1201063155 20‐APR‐2006 12:11 DONE 102 0.18 percent 100 75.0 83.3 117 125 8.33
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519535 1201068291 21‐APR‐2006 06:15 DONE 103 0.37 percent 100 75.0 83.3 117 125 8.33

517255 1201063147 21‐APR‐2006 07:39 DONE 104 0.5 percent 100 75.0 83.3 117 125 8.33

519516 1201068251 21‐APR‐2006 09:58 DONE 97.5 ‐0.3 percent 100 75.0 83.3 117 125 8.33

522386 1201075056 23‐APR‐2006 21:45 DONE 97.2 ‐0.34 percent 100 75.0 83.3 117 125 8.33

523018 1201076449 24‐APR‐2006 05:38 DONE 90.9 ‐1 percent 100 75.0 83.3 117 125 8.33

523017 1201076445 25‐APR‐2006 06:13 DONE 99.1 ‐0.11 percent 100 75.0 83.3 117 125 8.33

519510 1201068238 26‐APR‐2006 05:24 DONE 98.0 ‐0.24 percent 100 75.0 83.3 117 125 8.33

Cobalt‐60 RER: Limits LCL = 0 UCL = 3

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

511295 1201050102 03‐APR‐2006 05:16 DONE 0.13 ‐0.98 dec 0.76 0 ‐0.518 2.03 3.00 0.64

515677 1201059771 03‐APR‐2006 10:09 DONE 0.5 ‐0.4 dec 0.76 0 ‐0.518 2.03 3.00 0.64

511297 1201050108 04‐APR‐2006 05:50 DONE 2.13 2.2 dec 0.76 0 ‐0.518 2.03 3.00 0.64

516974 1201062507 04‐APR‐2006 11:01 DONE 1.99 1.9 dec 0.76 0 ‐0.518 2.03 3.00 0.64

512870 1201053697 04‐APR‐2006 12:02 DONE 0.84 0.14 dec 0.76 0 ‐0.518 2.03 3.00 0.64

516477 1201061402 04‐APR‐2006 12:18 DONE 0.39 ‐0.57 dec 0.76 0 ‐0.518 2.03 3.00 0.64

516284 1201061021 04‐APR‐2006 17:27 DONE 0.85 0.14 dec 0.76 0 ‐0.518 2.03 3.00 0.64

511296 1201050105 05‐APR‐2006 18:16 DONE 0.4 ‐0.56 dec 0.76 0 ‐0.518 2.03 3.00 0.64

515679 1201059780 06‐APR‐2006 11:54 DONE 0.9 0.22 dec 0.76 0 ‐0.518 2.03 3.00 0.64

516981 1201062534 06‐APR‐2006 23:55 DONE 0.11 ‐1 dec 0.76 0 ‐0.518 2.03 3.00 0.64

516976 1201062514 07‐APR‐2006 11:18 DONE 0.88 0.2 dec 0.76 0 ‐0.518 2.03 3.00 0.64

516333 1201061130 07‐APR‐2006 16:54 DONE 0.46 ‐0.46 dec 0.76 0 ‐0.518 2.03 3.00 0.64

517034 1201062659 10‐APR‐2006 18:58 DONE 0.22 ‐0.84 dec 0.76 0 ‐0.518 2.03 3.00 0.64

517023 1201062631 10‐APR‐2006 19:02 DONE 0.09 ‐1 dec 0.76 0 ‐0.518 2.03 3.00 0.64

517019 1201062618 10‐APR‐2006 19:13 DUSE 0.89 0.2 dec 0.76 0 ‐0.518 2.03 3.00 0.64

516982 1201062537 10‐APR‐2006 21:49 DONE 1.57 1.3 dec 0.76 0 ‐0.518 2.03 3.00 0.64

517024 1201062639 11‐APR‐2006 10:13 DONE 2.34 2.5 dec 0.76 0 ‐0.518 2.03 3.00 0.64

519523 1201068260 11‐APR‐2006 10:15 DONE 1.95 1.9 dec 0.76 0 ‐0.518 2.03 3.00 0.64

516331 1201061126 12‐APR‐2006 13:16 DONE 0.63 ‐0.2 dec 0.76 0 ‐0.518 2.03 3.00 0.64

516977 1201062518 13‐APR‐2006 21:04 DONE 0.38 ‐0.59 dec 0.76 0 ‐0.518 2.03 3.00 0.64

516978 1201062522 14‐APR‐2006 06:30 DONE 0.37 ‐0.61 dec 0.76 0 ‐0.518 2.03 3.00 0.64

517253 1201063138 17‐APR‐2006 11:51 DONE 0.29 ‐0.73 dec 0.76 0 ‐0.518 2.03 3.00 0.64

520754 1201071040 17‐APR‐2006 23:56 DONE 0.02 ‐1 dec 0.76 0 ‐0.518 2.03 3.00 0.64

520996 1201071615 18‐APR‐2006 05:53 DONE 1.12 0.58 dec 0.76 0 ‐0.518 2.03 3.00 0.64

520998 1201071623 19‐APR‐2006 06:01 DONE 1.52 1.2 dec 0.76 0 ‐0.518 2.03 3.00 0.64

516979 1201062526 19‐APR‐2006 07:25 DONE 1.2 0.7 dec 0.76 0 ‐0.518 2.03 3.00 0.64

516657 1201061778 19‐APR‐2006 17:52 DONE 0.11 ‐1 dec 0.76 0 ‐0.518 2.03 3.00 0.64

516980 1201062530 19‐APR‐2006 23:19 DONE 0.08 ‐1 dec 0.76 0 ‐0.518 2.03 3.00 0.64

521937 1201074023 20‐APR‐2006 06:04 DUSE 0.61 ‐0.22 dec 0.76 0 ‐0.518 2.03 3.00 0.64

517257 1201063153 20‐APR‐2006 10:21 DONE 0.84 0.13 dec 0.76 0 ‐0.518 2.03 3.00 0.64

519545 1201068318 20‐APR‐2006 15:32 DONE 0.15 ‐0.95 dec 0.76 0 ‐0.518 2.03 3.00 0.64

519011 1201067123 20 APR 2006 23:49 DONE 0 75 0 01 dec 0 76 0 0 518 2 03 3 00 0 64

12 of 15 4/26/2006 6:06 PM

http://prodsvr01.gel.com:7778/pls/lims/de_spc.show_spc_data?event_v=648668

Page 842 of 913



519011 | 1201067 123 |20-APR-2006 23.49 | DONE 10.7 5 -0.01 | dec 0.76 0 -0.518 2.03 3.00 0.64519011 1201067123 20‐APR‐2006 23:49 DONE 0.75 ‐0.01 dec 0.76 0 ‐0.518 2.03 3.00 0.64

517255 1201063145 20‐APR‐2006 23:50 DONE 0.43 ‐0.51 dec 0.76 0 ‐0.518 2.03 3.00 0.64

519535 1201068296 20‐APR‐2006 23:55 DONE 1.94 1.9 dec 0.76 0 ‐0.518 2.03 3.00 0.64

519516 1201068249 21‐APR‐2006 09:09 DONE 0.46 ‐0.46 dec 0.76 0 ‐0.518 2.03 3.00 0.64

522386 1201075055 23‐APR‐2006 23:51 DONE 0.53 ‐0.36 dec 0.76 0 ‐0.518 2.03 3.00 0.64

523018 1201076447 23‐APR‐2006 23:56 DONE 0.55 ‐0.32 dec 0.76 0 ‐0.518 2.03 3.00 0.64

523017 1201076444 25‐APR‐2006 06:13 DUSE 0.8 0.07 dec 0.76 0 ‐0.518 2.03 3.00 0.64

519510 1201068237 26‐APR‐2006 05:28 DUSE 0.08 ‐1 dec 0.76 0 ‐0.518 2.03 3.00 0.64

Cobalt‐60 SPIKE: Limits LCL = 75 UCL = 125

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

503740 1201032437 27‐FEB‐2006 06:22 DONE 96.9 ‐0.37 percent 100 75.0 83.3 117 125 8.33

506274 1201038473 28‐FEB‐2006 09:00 DONE 93.0 ‐0.84 percent 100 75.0 83.3 117 125 8.33

506282 1201038480 03‐MAR‐2006 11:15 DONE 103 0.38 percent 100 75.0 83.3 117 125 8.33

507258 1201040767 05‐MAR‐2006 19:50 DONE 107 0.82 percent 100 75.0 83.3 117 125 8.33

507638 1201041726 07‐MAR‐2006 10:55 DONE 90.5 ‐1 percent 100 75.0 83.3 117 125 8.33

508355 1201043465 08‐MAR‐2006 11:21 DONE 102 0.23 percent 100 75.0 83.3 117 125 8.33

507632 1201041716 10‐MAR‐2006 10:00 DONE 104 0.49 percent 100 75.0 83.3 117 125 8.33

510364 1201048016 10‐MAR‐2006 17:46 DONE 108 0.96 percent 100 75.0 83.3 117 125 8.33

507647 1201041742 11‐MAR‐2006 15:34 DONE 86.8 ‐2 percent 100 75.0 83.3 117 125 8.33

507649 1201041746 18‐MAR‐2006 13:45 DONE 108 0.94 percent 100 75.0 83.3 117 125 8.33

507650 1201041750 18‐MAR‐2006 13:46 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

507640 1201041730 20‐MAR‐2006 18:44 DONE 99.4 ‐0.07 percent 100 75.0 83.3 117 125 8.33

512038 1201051800 21‐MAR‐2006 11:50 DONE 103 0.41 percent 100 75.0 83.3 117 125 8.33

508908 1201044773 22‐MAR‐2006 17:05 DONE 105 0.63 percent 100 75.0 83.3 117 125 8.33

507641 1201041734 23‐MAR‐2006 09:11 DONE 102 0.28 percent 100 75.0 83.3 117 125 8.33

510369 1201048027 27‐MAR‐2006 06:50 DONE 88.6 ‐1 percent 100 75.0 83.3 117 125 8.33

508910 1201044781 27‐MAR‐2006 19:42 DONE 94.2 ‐0.7 percent 100 75.0 83.3 117 125 8.33

511246 1201049992 28‐MAR‐2006 11:43 DONE 105 0.54 percent 100 75.0 83.3 117 125 8.33

508909 1201044777 29‐MAR‐2006 08:15 DONE 102 0.2 percent 100 75.0 83.3 117 125 8.33

507644 1201041738 03‐APR‐2006 12:47 DONE 109 1.1 percent 100 75.0 83.3 117 125 8.33

516974 1201062508 04‐APR‐2006 09:02 DONE 104 0.52 percent 100 75.0 83.3 117 125 8.33

515679 1201059781 06‐APR‐2006 21:11 DONE 103 0.31 percent 100 75.0 83.3 117 125 8.33

516333 1201061131 06‐APR‐2006 22:34 DONE 100 ‐0 percent 100 75.0 83.3 117 125 8.33

517019 1201062619 08‐APR‐2006 18:42 DUSE 106 0.73 percent 100 75.0 83.3 117 125 8.33

516976 1201062515 10‐APR‐2006 06:39 DONE 102 0.28 percent 100 75.0 83.3 117 125 8.33

517024 1201062640 11‐APR‐2006 05:39 DONE 97.6 ‐0.29 percent 100 75.0 83.3 117 125 8.33

519523 1201068261 11‐APR‐2006 08:15 DONE 91.7 ‐01 percent 100 75.0 83.3 117 125 8.33

516331 1201061127 11‐APR‐2006 12:05 DONE 96.6 ‐0.41 percent 100 75.0 83.3 117 125 8.33

516977 1201062519 13‐APR‐2006 21:04 DONE 102 0.26 percent 100 75.0 83.3 117 125 8.33

516978 1201062523 14‐APR‐2006 06:30 DONE 111 1.3 percent 100 75.0 83.3 117 125 8.33

520996 1201071616 18‐APR‐2006 05:54 DONE 110 1.2 percent 100 75.0 83.3 117 125 8.33
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520998 1201071624 19‐APR‐2006 06:01 DONE 104 0.48 percent 100 75.0 83.3 117 125 8.33

516979 1201062527 19‐APR‐2006 07:26 DONE 99.4 ‐0.08 percent 100 75.0 83.3 117 125 8.33

516980 1201062531 19‐APR‐2006 11:25 DONE 98.6 ‐0.17 percent 100 75.0 83.3 117 125 8.33

517255 1201063146 21‐APR‐2006 06:23 DONE 106 0.76 percent 100 75.0 83.3 117 125 8.33

519516 1201068250 21‐APR‐2006 09:10 DONE 111 1.3 percent 100 75.0 83.3 117 125 8.33

517257 1201063154 21‐APR‐2006 12:55 DONE 102 0.24 percent 100 75.0 83.3 117 125 8.33

519535 1201068297 21‐APR‐2006 13:59 DONE 105 0.58 percent 100 75.0 83.3 117 125 8.33

523018 1201076448 21‐APR‐2006 20:25 DONE 112 1.4 percent 100 75.0 83.3 117 125 8.33

Lead‐212 RER: Limits LCL = 0 UCL = 3

Batch ID Samp ID Run Date Status Value Deviation Units Mean LCL LWL UWL UCL Stdev

511295 1201050102 03‐APR‐2006 05:16 DUSE 0.22 ‐0.82 dec 0.59 0 ‐0.313 1.49 3.00 0.45

515677 1201059771 03‐APR‐2006 10:09 DUSE 0.36 ‐0.5 dec 0.59 0 ‐0.313 1.49 3.00 0.45

511297 1201050108 04‐APR‐2006 05:50 DONE 2.15 3.5 dec 0.59 0 ‐0.313 1.49 3.00 0.45

516974 1201062507 04‐APR‐2006 11:01 DUSE 0.07 ‐1 dec 0.59 0 ‐0.313 1.49 3.00 0.45

512870 1201053697 04‐APR‐2006 12:02 DUSE 0.58 ‐0.01 dec 0.59 0 ‐0.313 1.49 3.00 0.45

516477 1201061402 04‐APR‐2006 12:18 DUSE 0.47 ‐0.27 dec 0.59 0 ‐0.313 1.49 3.00 0.45

516284 1201061021 04‐APR‐2006 17:27 DUSE 0.65 0.14 dec 0.59 0 ‐0.313 1.49 3.00 0.45

511296 1201050105 05‐APR‐2006 18:16 DUSE 0.33 ‐0.58 dec 0.59 0 ‐0.313 1.49 3.00 0.45

515679 1201059780 06‐APR‐2006 11:54 DONE 0.58 ‐0.03 dec 0.59 0 ‐0.313 1.49 3.00 0.45

516981 1201062534 06‐APR‐2006 23:55 DUSE 0.59 0.01 dec 0.59 0 ‐0.313 1.49 3.00 0.45

516976 1201062514 07‐APR‐2006 11:18 DUSE 0.33 ‐0.58 dec 0.59 0 ‐0.313 1.49 3.00 0.45

516333 1201061130 07‐APR‐2006 16:54 DONE 0.28 ‐0.69 dec 0.59 0 ‐0.313 1.49 3.00 0.45

517034 1201062659 10‐APR‐2006 18:58 DONE 1 0.91 dec 0.59 0 ‐0.313 1.49 3.00 0.45

517023 1201062631 10‐APR‐2006 19:02 DUSE 0.12 ‐1 dec 0.59 0 ‐0.313 1.49 3.00 0.45

517019 1201062618 10‐APR‐2006 19:13 DONE 0.87 0.62 dec 0.59 0 ‐0.313 1.49 3.00 0.45

516982 1201062537 10‐APR‐2006 21:49 DUSE 0.39 ‐0.45 dec 0.59 0 ‐0.313 1.49 3.00 0.45

517024 1201062639 11‐APR‐2006 10:13 DONE 0.15 ‐0.98 dec 0.59 0 ‐0.313 1.49 3.00 0.45

519523 1201068260 11‐APR‐2006 10:15 DONE 0.82 0.51 dec 0.59 0 ‐0.313 1.49 3.00 0.45

516331 1201061126 12‐APR‐2006 13:16 DONE 0.41 ‐0.39 dec 0.59 0 ‐0.313 1.49 3.00 0.45

516977 1201062518 13‐APR‐2006 21:04 DUSE 0.65 0.13 dec 0.59 0 ‐0.313 1.49 3.00 0.45

516978 1201062522 14‐APR‐2006 06:30 DUSE 1.35 1.7 dec 0.59 0 ‐0.313 1.49 3.00 0.45

517253 1201063138 17‐APR‐2006 11:51 DONE 0.64 0.11 dec 0.59 0 ‐0.313 1.49 3.00 0.45

520754 1201071040 17‐APR‐2006 23:56 DUSE 1.26 1.5 dec 0.59 0 ‐0.313 1.49 3.00 0.45

520996 1201071615 18‐APR‐2006 05:53 DONE 0.84 0.55 dec 0.59 0 ‐0.313 1.49 3.00 0.45

520998 1201071623 19‐APR‐2006 06:01 DONE 0.07 ‐1 dec 0.59 0 ‐0.313 1.49 3.00 0.45

516979 1201062526 19‐APR‐2006 07:25 DUSE 1.28 1.5 dec 0.59 0 ‐0.313 1.49 3.00 0.45

516657 1201061778 19‐APR‐2006 17:52 DUSE 0.3 ‐0.64 dec 0.59 0 ‐0.313 1.49 3.00 0.45

516980 1201062530 19‐APR‐2006 23:19 DUSE 0.33 ‐0.58 dec 0.59 0 ‐0.313 1.49 3.00 0.45

521937 1201074023 20‐APR‐2006 06:04 DUSE 0.65 0.14 dec 0.59 0 ‐0.313 1.49 3.00 0.45

517257 1201063153 20‐APR‐2006 10:21 DONE 1.11 1.1 dec 0.59 0 ‐0.313 1.49 3.00 0.45

519545 1201068318 20 APR 2006 15 32 DONE 0 03 1 dec 0 59 0 0 313 1 49 3 00 0 45
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519545 1201068318 20‐APR‐2006 15:32 DONE 0.03 ‐1 dec 0.59 0 ‐0.313 1.49 3.00 0.45

519011 1201067123 20‐APR‐2006 23:49 DUSE 0.07 ‐1 dec 0.59 0 ‐0.313 1.49 3.00 0.45

517255 1201063145 20‐APR‐2006 23:50 DONE 0.29 ‐0.66 dec 0.59 0 ‐0.313 1.49 3.00 0.45

519535 1201068296 20‐APR‐2006 23:55 DUSE 0.3 ‐0.65 dec 0.59 0 ‐0.313 1.49 3.00 0.45

519516 1201068249 21‐APR‐2006 09:09 DONE 1.04 1 dec 0.59 0 ‐0.313 1.49 3.00 0.45

522386 1201075055 23‐APR‐2006 23:51 DUSE 0.64 0.12 dec 0.59 0 ‐0.313 1.49 3.00 0.45

523018 1201076447 23‐APR‐2006 23:56 DUSE 0.01 ‐1 dec 0.59 0 ‐0.313 1.49 3.00 0.45

523017 1201076444 25‐APR‐2006 06:13 DONE 0.73 0.3 dec 0.59 0 ‐0.313 1.49 3.00 0.45

519510 1201068237 26‐APR‐2006 05:28 DONE 1.03 0.97 dec 0.59 0 ‐0.313 1.49 3.00 0.45
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UKAS ACCREDITED CALIBRATION LABORATORY No. 0146

Measurement Reference time for solution number S6/7/19:
^ Radioactive concentration of strontium-90:

| which is equivalent to:

Mass of solution:

| Total activity of strontium-90:

which is equivalent to:
g Method of measurement used (see page 3 of the certificate): K

1200 GMT on 1 April 1996

477.1 kilobecquerels per gram of solution

12.89 microcuries per gram of solution

5.0669 grams

2.417 megabecquerels

65.3 microcuries

Calibration dates: 25 March 1996 to 27 March 1996
The calibration date is provided for added information only, and must not be confused with the reference date on 
pages 1 and 2 of the certificate. It is the reference date that must be used in all calculations relating to the values of 
activity.

^Accuracy Expanded uncertainty in the radioactive concentration quoted above: ± 0.80 %

I Combined Type A uncertainty : + 0.05 %
Combined Type B uncertainty : + 0.40 %

I....................................................................................................................................... .
Radionuclidic The estimated activities of any radioactive impurities found by high-resolution gamma ray spectrometry, or in any 

murky other examination of the solution, are listed below expressed as percentages of the activity of the principal
| radionuclide at the reference time.

Other radionuclides 0.0005(3) %

i

I

(Chemical 0.1 M HC1 containing 100 micrograms of strontium and 100 micrograms of yttrium per ml.
’composition

physical Recommended half life: 29.12 ± 0.24 years (1 year = 365.25 days)
(data

Strontium-90: 100% beta particle emission.
| Yttrium-90: 100% beta particle emission. Half life 64.1 ±0.1 hours. '

The activity of the yttrium-90 is equal to the activity of the strontium-90.

^Remarks This product meets the quality assurance requirements for achieving traceability to NIST as defined in 
ANSI N42.22-1995.

Tests made over a period of 2 years on standardised solutions of strontium-90 stored in 
that loss of strontium-90 from solution is negligible other than by radioactive decay.

glass ampoules have shown
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Nycomed Amersham pic
Amersham Laboratories

Certificate of calibration of absolutely •
• f *y r» #4 -*>a^ #4 ^ m4.2w. *»_'.. 1__4_* *. * Itstandardised radioactive solution * ; . lSi.} ^ ^35,374

SsMlk CALIBRATION 
No. 0146

Nycomed Amersham pic ISSUED AEA Technology pic
Radiation & Radioactivity FOR: Isotrak
Calibration Laboratory Amersham Laboratories
Amersham Laboratories White Lion Road
White Lion Road Amersham
Amersham Buckinghamshire
Buckinghamshire
HP7 9LL

HP7 9LL

Description Principal radionuclide: Strontium-90 Product code: SIZ64
Solution number: Sb/7/19

easurement Reference time: 1200 GMT on 1 April 1996

uclear data Nuclear data quoted on this certificate are taken from the Joint European File, Version 2.2.

Expression of The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2.00, which 
uncertainties for a r-distribution with ve[f = oo effective degrees of freedom corresponds to a coverage probability of approximately 

95%. The uncertainty evaluation has been carried out in accordance with UKAS requirements.

Unless indicated, all other uncertainties are expressed at the confidence level associated with one standard 
uncertainty.

The format used for the uncertainties in the values of radionuclidic purity is illustrated by the following examples;

6.5(21) = 6.5 ± 2.1
6.54(21) = 6.54 ± 0.21
6.543(21) = 6.543 ± 0.021

Approved
Signatory /CJ. ^ {a**- 
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UKAS ACCREDITED CALIBRATION LABORATORY No. 0146

’Methods of The measurement techniques listed below are currently in use at Nycomed Amersham for the absolute 
measurement standardisation of radioactive solutions. The methods used for this standardisation are indicated on page 2 of the 

1 certificate.

1

I

Using a gas flow proportional counter

A 4 pi beta counting
B 4 pi alpha counting
C 4 pi internal conversion electron counting
D 4 pi coincidence counting
E 4 pi anticoincidence counting
F 4 pi coincidence and anticoincidence counting

Using a liquid scintillation counter

G 4 pi coincidence counting
H 4 pi anticoincidence counting
J 4 pi coincidence and anticoincidence counting
K 4 pi efficiency tracing

_SI unit of The S.I. unit of radioactivity is the becquerel
■radioactivity 1 becquerel (Bq) = 1 nuclear transformation per second, therefore
™ 1 curie (Ci) = 3.7x10 becquerels exactly

Useful conversion factors are:

^ 1 microcurie (/aCi) = 3.7 x 10^ Bq = 37 kilobecquerels (kBq)
1 millicurie (mCi) = 3.7 x 10 Bq = 37 megabecquerels (MBq)
1 kilobecquerel (kBq) = 27.027 nanocuries (nCi)

^ 1 megabecquerel (MBq) = 27.027 microcuries (/aCi)

l

I

I
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,,, Standard Traceability Log Rad

Venlication Date:

Calculations Converting parent activity to dpm/mL|dpm/g

Standard Traceability Log Rad http://prodsvr01a.gel.com/lims/dr_ref_material.rad_second_rpt?refmat_...

1 of 2 12/29/2005 2:12 PM

Standard Traceability Log Rad

Source Material Info

Parent Code: 0133

Prepared By: Joe Davis

Carrier Conc: 0.1 M HCL

Reference Date: 04/01/1996

Ampoule Mass (g): 5.0669 g

Uncertainty: +/- .8 %

LogBook No: RC S 023 060

A Solution Material Info

Isotope: Strontium-90

Prepared By: Joe Davis

Prep Date: 09/25/1999

Verification Date: 12/20/2005

Expiration Date: 12/20/2006

Primary Code: 0133-A

Dilution(mL): 100 mL

Mass of Parent(g): 4.8374 g

Density(g/mL): 1.0041

Calculations Converting parent activity to dpm/mL|dpm/g
(Mass of parent(g)) * (Parm Activity (uCi/g)) * (conversion dpm to uCi) / (Dilution Vol) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (uCi/g)) * (conversion dpm to uCi) / Density (g/mL)/ (Dilution Vol) = Parent Activity (dpm/g)

(4.8374 g) * (12.89 uCi/g) * (2220000 dpm/uCi) / (100 mL) = 1384260.7092 dpm/mL

(4.8374 g) * (12.89 uCi/g) * (2220000 dpm/uCi) / ( 1.0041 g/mL) / (100 mL) = 1378622.1492 dpm/g
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0133-Q--------------- 1 447.78 dpm/mL— 12/20/2006 --------------------- L

Standard Traceability Log Rad http://prodsvr01a.gel.com/lims/dr_ref_material.rad_second_rpt?refmat_...

2 of 2 12/29/2005 2:12 PM

Secondary Standards
Prep Date Preparer Mass Primary Dilution (mL) Code Conc dpm/mL Verification Date Expiration Date

09/06/2000 Joe Davis .0899 1000 0133-F 124.445 dpm/mL 09/06/2000 09/06/2001

12/05/1999 Joe Davis .9937 100 0133-C 13699.37 
dpm/mL 12/05/1999 12/05/2000

12/05/1999 Joe Davis .0995 100 0133-B 1371.73 dpm/mL 12/05/1999 12/05/2000

02/16/2000 Richard Kinney .0349 500 0133-D 96.23 dpm/mL 02/16/2000 02/16/2001

03/09/2000 Richard Kinney .0282 250 0133-E 155.51 dpm/mL 03/09/2000 03/09/2001

10/13/2000 Robert Timm .3194 1000 0133-G-104 440.332 dpm/mL 10/09/2001 10/09/2002

10/13/2000 Robert Timm 1.0865 100 0133-H 14978.73 
dpm/mL 10/09/2002 10/09/2003

10/13/2000 Robert Timm .3194 1000 0133-G-204 440.332 dpm/mL 10/09/2001 10/09/2002

10/13/2000 Robert Timm .3194 1000 0133-G-304 440.332 dpm/mL 10/09/2001 10/09/2002

10/13/2000 Robert Timm .3194 1000 0133-G-404 440.332 dpm/mL 10/09/2001 10/09/2002

05/10/2001 Angela Johnson 1.0005 1000 0133-I 1379.311 
dpm/mL 05/11/2001 05/11/2002

05/06/2002 Angela Johnson .3738 1000 0133-J 515.329 dpm/mL 05/09/2002 05/09/2003

06/07/2002 Angela Johnson .1816 1000 0133-K 250.358 dpm/mL 06/07/2002 06/07/2003

01/16/2003 Angela Johnson .2964 1000 0133-L 408.624 dpm/mL 01/16/2003 01/16/2004

04/18/2003 Lonnie Morris .3247 1000 0133-M 447.6386 
dpm/mL 04/16/2004 04/16/2005

10/31/2002 Angela Johnson 10.11 1000 0133-G 10/31/2002 10/31/2003

05/25/2004 Amanda Fehr .361 1000 0133-N 497.6826 
dpm/mL 05/24/2005 05/24/2006

07/22/2005 Brenda Burke .098 500 0133-O 270.2099 
dpm/mL 08/16/2005 08/16/2006

08/15/2005 Amanda Fehr .1582 500 0133-P 436.196 dpm/mL 08/15/2005 08/15/2006

12/20/2005 Amanda Fehr .3248 100 0133-Q 447.78 dpm/mL 12/20/2005 12/20/2006

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000
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CERTIFICATE OF CALIBRATION 

ALPHA STANDARD SOLUTION o tss

Radionuclide Th-230
Half Life: (7.54 ± 0.03) x 10‘4 years
Catalog No.: 7230
Source No.: 678-28-1
Description of Solution

a. Mass of solution:
b. Chemical form:
c. Carrier content:
d. Density:

Customer: GENERAL ENGINEERING LABS
P.O.No.: 2507 RD
Reference Date: 1 Sep 99 12:00 PST-
Contained Radioactivity: Th-230: 9.740 piCi (360.4 kBq)

4.89252 grams in 5 mL flame sealed ampoule 
Thorium nitrate in 0.1M nitric acid 
10 /ig Th/mL of solution
1.0016 gram/ml @ 20°C.

Radioimpurities
Am-241: See Technical Data Sheet

Radioactive Daughters
Ra-226: See Technical Data Sheet

Radionuclide Concentration
Th-230: 1.991 pCi/gram of solution (73.67 kBq/gram of solution) 

Method of Calibration

Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncertainty of Measurement
a. Systematic uncertainty in instrument calibration: +2.0%
b. Random uncertainty in assay: +0.8 %
c. Random uncertainty in weighing(s): +0.0%
d. Total uncertainty at the 99% confidence level: +2.2%

NIST Traceability
This calibration is implicitly traceable to the National Institute of Standards and Technology.

Leak Test(s)

See reverse side for Leak Test(s) applied to this source.

Notes
1. IPL participates in an NIST measurement assurance program to establish and maintain implicit - 

traceability for a number of nuclides, based on the blind assay(and later NIST certification) of Standard 
Reference Materials. (As in NRC Regulatory Guide 4.15) -

2. Nuclear data were taken from Table of Radioactive Isotopes (1986), edited by Virginia Shirley.

Isotope Products Laboratories
1800 N. Keystone Street 
Burbank, California 91504

818*843-7000 Fax 818*843*6168

’2J&—
DaVe Si

1?
Date Signed
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ISOTOPE
PRODUCTS
LABORATORIES

Th-230 TECHNICAL DATA

The Th-230 used to prepare your order was taken from Isotope 
Products Laboratories Lot #6481 and had the following 
composition as of December 15, 1994=

HP

DO.-.'

rx

NUCLIDE ATOM% ACTIVITY%

Th-229 <0.001 <1.23 x 10’2

Th-230 83.71 99.79

Th-232 16.29 1.08 x 10"1

Ra—22 6 (daughter Th-230)-------- 0.15

Am-241 0.05

Isotopic composition 
Laboratory.

provided by Oak Ridge National

No other alpha emitting nuclides were detected.

If you have any questions, please contact Technical Service.

\ohfs
R A rtTri.\r’TTVC mrr
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Standard Traceability Log RadStandard Traceability Log Rad

Source Material Info

Parent Code: 0159

Prepared By: Joe Davis

Carrier Conc: 0.1M HNO3

Reference Date: 09/01/1999

Ampoule Mass (g): 4.89252 g

Uncertainty:  +/‐ 2.2 %

LogBook No:  RC S 023 102

A Solution Material Info

Isotope: Thorium‐230

Prepared By: Joe Davis

Prep Date: 09/21/1999

Verification Date: 06/19/2004

Expiration Date: 06/19/2005

Primary Code: 0159‐A

Dilution(mL): 100 mL

Mass of Parent(g): 4.7484 g

Density(g/mL): 0.9992

Calculations Converting parent activity to dpm/mL|dpm/g

(Mass of parent(g)) * (Parm Activity (uCi/g)) * (conversion dpm to uCi) / (Dilution Vol) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (uCi/g)) * (conversion dpm to uCi) / Density (g/mL)/ (Dilution Vol) = Parent Activity (dpm/g)

(4.7484 g) * (1.991 uCi/g) * (2220000 dpm/uCi) / (100 mL) = 209880.2297 dpm/mL

(4.7484 g) * (1.991 uCi/g) * (2220000 dpm/uCi) / ( 0.9992 g/mL) / (100 mL) = 210051.8397 dpm/g

Secondary Standards

1 of 2 7/5/2005 4:13 PM

Standard Traceability Log Rad http://prodsvr01a.gel.com:80/lims/dr_ref_material.rad_second_rpt?refmat_id_v=225013
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Prep Date Preparer Mass
Primary

Dilution
(mL) Code Conc

dpm/mL
Verification

Date
Expiration
Date

01/29/2001 Angela
Albee .0992 100 0159‐H 208.37

dpm/mL 01/29/2001 01/29/2002

02/28/2001 Angela
Albee 1.0451 1000 0159‐I‐102 219.525

dpm/mL 03/06/2002 03/06/2003

02/28/2001 Angela
Albee

1.0451 1000 0159‐I‐202 219.525
dpm/mL

03/12/2002 03/12/2003

09/21/1999 Joe Davis .1172 100 0159‐B
246.18

dpm/mL 09/21/1999 09/21/2000

09/23/1999 Joe Davis .1016 100 0159‐C 213.41
dpm/mL

09/23/1999 09/23/2000

01/10/2000 Joe Davis .1008 100 0159‐D
211.56

dpm/mL 01/10/2000 01/10/2001

02/16/2000 Richard
Kinney  .2422 500 0159‐E 101.75

dpm/mL 02/16/2000 02/16/2001

03/20/2000 Joe Davis .0998 100 0159‐F 209.63
dpm/mL 03/20/2000 03/20/2001

07/28/2000 Robert
Timm 1.0046 1000 0159‐G 211.02

dpm/mL 07/28/2000 07/28/2001

05/10/2001 Angela
Albee .0987 1000 0159‐J 210.1569

dpm/mL 05/10/2001 05/10/2002

08/31/2001 Lonnie
Morris .0416 100 0159‐K 87.31

dpm/mL 09/23/2002 09/23/2003

06/07/2002 Angela
Albee 1.0002 1000 0159‐L 207.278

dpm/mL 06/07/2002 06/07/2003

01/16/2003 Angela
Albee 4.5144 1000 0159‐M 947.483

dpm/mL 01/16/2003 01/16/2004

02/27/2003 Angela
Albee 1.1079 1000 0159‐N 232.526

dpm/mL 02/27/2004 02/27/2005

06/23/2004 Amanda
Fehr 1.14 1000 0159‐O 239.459

dpm/mL 07/03/2005 07/03/2006

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000 

2 of 2 7/5/2005 4:13 PM

Standard Traceability Log Rad http://prodsvr01a.gel.com:80/lims/dr_ref_material.rad_second_rpt?refmat_id_v=225013
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Verification for Th-230 Standard 0159-0
A. Fehr 
7/3/2005

Standard
Isotope Detector CRM BKG CRM NET CRM Detector Eff Amt Used (mL) Source DPM/mL 

0159-N N1 258.0000 23.3000 234.7000 0.9696 1.0000 242.0585809
0159-N N2 259.3000 23.3000 236.0000 0.9696 1.0000 243.3993399
0159-N N3 255.4000 23.3000 232.1000 0.9696 1.0000 239.3770627

Mean Value (Counting) = 
Stdev -

241.6116612 dpm/mL 100.903182 % of known
2.048043318 dpm/mL 0.00847659

Certificate Value =
Lower Limit - 
Upper Limit = 

Rule 1 Pass/Fail 
Two sigma =

10 % of Mean = 
Rule 2 (Pass/Fail)

239.449
237.5155745
245.7077478

Pass
4.096086636
24.16116612

Pass

dpm/mL
dpm/mL
dpm/mL

Pass Pass

Verification Rules

Rule 1 = The certificate value (NOT including any uncertainty) shall lie within the 95% confidence interval 
determined from the mean and two sigma standard deviation of the three measurements 
Rule 2 = The two sigma value used for the 95% confidence interval shall not exceed 10% of the mean value 
of the three verification measurements.

The analyst prepared three standard verification sources for Th-230 source 0159-0 by transferring 
1.0 mL portions of the standard to glass liquid scintillation vials. Ten mL of Ready Gel liquid 
scintillation cocktail was added to each vial and the vials were shaken to mix. A Blank vial was 
prepared in a similar fashion using 1 mL of Dl water and 10 mL of Ready Gel cocktail. The standard 
verification vials and Background source were dark adapted for two hours and counted on LSC 
Yellow (Wallac) using Protocol 26 for alpha source standard verification. The alpha efficiency 
calibration which was used for verification calculations was performed using NIST source 0556-A (Th- 
230). Calibration data is recorded in this logbook under Th-230 0556-A. Each verification source 
calculation was performed as follows:

Source dpm/g = (A-B)/(C)(D) 
where:
A = Ver. source cpm,
B = BKG cpm,
C = System efficiency, (cpm/dpm), and
D = mass used for standard verification.

Reference RAD SOP M-001
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ANALYTICS
03% 1 1380 Seaboard Industrial Blvd. 

Atlanta, Georgia 30318 • U.S.A.

Phone (404) 352-8677 
Fax (404) 352-2837

Certificate of Calibration

Standard Radionuclide Source

61762-278

Ac-227 5 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared 
gravimetrically from a calibrated master solution. The 
master solution was calibrated using a germanium gamma 
spectrometer system.

Radionuclide purity and calibration were checked by alpha 
spectroscopy. The nuclear decay rate and assay date for 
this source are given below.

Analytics maintains traceability to the National Institute 
of Standards and Technology through participation in a 
Measurements Assurance Program as described in USNRC Reg. 
Guide 4.15, Revision 1, February 1979.

‘ ISOTOPE:

ACTIVITY (dps): 

HALF-LIFE: 

CALIBRATION DATE: 

TOTAL UNCERTAINTY*: 

SYSTEMATIC: 

RANDOM:

*99% Confidence Level

AC-227 

2.085 E5 

21.77 years

June 8, 2001 12:00 EST

5.0%

2.0%

3.0%

Impurities: y-impurities (other than decay products) <0.1%
. a-impurities <0.3%

5.3136 grams 2M HN03 solution, carrier free.

P 0 NUMBER 2533RD, Item 2

SOURCE PREPARED BY:
E. A. Taskaev, Pinduction Manager

Q A APPROVED:-
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0 Standard Traceability Log Rad

Prep Date Preparer _ .Primary---------------- LI------------------ LI-------- ---------

07/17/2001 ,L,onnieMorris__________ ll_

07/17/2001 ,L,onnie
Morris__________ l —

Standard Traceability Log Rad http://prodsvr01.gel.com:7778/pls/lims/dr_ref_material.rad...

1 of 1 4/12/2006 5:17 PM

Standard Traceability Log Rad

Source Material Info

Parent Code: 0387

Prepared By: Angela Johnson

Carrier Conc: 2 M HNO3

Reference Date: 06/08/2001

Ampoule Mass (g): 5.3136 g

Uncertainty: +/- 5 %

LogBook No: RC S 034

A Solution Material Info

Isotope: Actinium-227

Prepared By: Angela Johnson

Prep Date: 07/17/2001

Verification Date: 07/01/2002

Expiration Date: 07/01/2003

Primary Code: 0387-A

Dilution(mL): 100 mL

Mass of Parent(g): 4.7794 g

Density(g/mL): 1.0370

Calculations Converting parent activity to dpm/mL|dpm/g

(Mass of parent(g)) * (Parm Activity (dps)) * (conversion dpm to dps) / (Ampoule Mass(g) *(Dilution Vol)) = Parent 
Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (dps)) * (conversion dpm to dps) / Density / (Ampoule Mass (g) * (Dilution Vol))
= Parent Activity (dpm/g)

(4.7794 g) * (208500 dps) * (59.9 dpm/dps) / (5.3136 g * 100 mL ) = 112335.5983 dpm/mL

(4.7794 g) * (208500 dps) * (59.9 dpm/dps) / ( 1.0370 g/mL)/ (5.3136 g * 100 mL) = 108330.3019 dpm/g

Secondary Standards

Prep Date Preparer Mass 
Primary

Dilution 
(mL)

Code Conc dpm/mL Verification 
Date

Expiration 
Date

07/17/2001 Lonnie 
Morris

.4684 1000 0387-B-102 50.8266 
dpm/mL

07/11/2005 07/11/2006

07/17/2001 Lonnie 
Morris

.4684 1000 0387-B-202 50.827 dpm/mL 07/11/2004 07/11/2005

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000
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Verification for Ac-227 Standard 0387-B

A. Fehr 
7/13/2005

Isotope Value Uncertainty
0387-B #1 193.600 38.1000
0387-B #2 181.200 36.2000
0387-B #3 192.900 52.4000

Mean Value (Counting) = 
Stdev =

189.233 0.9416936
6.965869173

Target = 200.95
175.301595

203.1650717
Pass

13.93173835
18.92333333

Pass

Lower Limit = 
Upper Limit = 

Rule 1 Pass/Fail 
Two sigma =

10 % of Mean = 
Rule 2 (Pass/Fail)

Pass Pass

The analyst prepared three standard verification sources for standard 0387-B using 
0.1 mL for each source. Each standard was combined with 0.1 mL of Th-230 
standard 0159-K and 50 micrograms of cerium carrier in a disposable centrifuge tube. 
Each standard was diluted to 20 mL with 0.1 M HCI. Three mL of 48% HF was added 
to precipitate cerium(and Thorium) fluoride. After 30 minutes, each sample was 
filtered following routine procedures for alpha spectroscopy source preparation. Each 
source was counted using routine alpha spec procedures. DPM values for Ac-227 
were calculated by comparison to Th-230 certified values.
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100521

STANDARDIZATION OF LEAD CARRIER

DATE: 1/30/2006
LOT NUMBER: 1006864

LEAD PRECIPITATES Average Std. Dev.
1 2 3 4 13.88 ± 0.05 0.003604

Weight of carrier added 1.00 1.01 1.00 1.01 13.81 ± 0.12 0.008355
Aliquot (1.00 mL) 1 1 1 1
filter + ppt 0.0975 0.0970 0.0979 0.0978
filter 0.0836 0.0832 0.0840 0.0839
Wt. of ppt., g 0.0139 0.0138 0.0139 0.0139 13.88  mg Pb/mL

13.81 mg Pb/g
mg Ca/mL 13.90 13.80 13.90 13.90
mg Ca/g 13.90 13.66 13.90 13.76

0.5% of Mean Value = 0.069 Pass

A satisfactory standardization is obtained when results give a standard
deviation of less than 0.5% of the mean value.

Page 1
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DEUTSCHER KALIBRIERDIENST (DK1J)

Kalibrierlaboratorium fur MeBgroBen der Radioaktivitat 
Calibration laboratory for measurements of radioactivity

AKKREDITIERT DURCH DIE PHYSIKALISCH-TECHNISCHE BUNDESANSTALT (PTB)

Arncrsham Buchler GmbH & Co KG
Postfach 11 49 Gieselweg 1
D-38001 Braunschweig D-38110 Braunschweig

Telefon (05307) 930-0 
Telefax (05307) 930-293 
Telefax-Zentrale 930-237

Kalibrierscheia 

Calibration Certificate
Kalibrierzeichen 
Calibration mark

02628

DKD-K-
06501

95-10

Gegenstand Radioactive Reference Solution
Object

Hersteller Amersham Buchler GmbH & Co KG
Manufacturer Postfach 11 49 Gieselweg 1

D-38001 Braunschweig D-38110 Braunschweig

Typ RBZB44
Type

Strahler-Nr. 
Source number

ET491

Auftraggeber
Customer

Amersham Corporation 
2636 S. Clearbrook Drive 
Arlington Heights, IL 60005 
USA-Arlington Heights, IL

Auftragsnummer 
Work order number 112116

Anzahl der Seiten des Kalibrierscheines 2
Number of pages of the certificate

Referenzdatum 1 January 1995
Reference date

Der Deutsche Kalibrierdienst ist Unter- 
zeichner des multilateralen Ubereinkom- 
mens der Western European Calibration 
Cooperation (WECC) zur gegenseitigen 
Anerkennung der Kalibrierscheine.
Die Kalibrierung erfolgt auf der Grund- 
lage des zwischen der Physikalisch-Tech- 
nischen Bundesanstalt und dem Trager 
abgeschlossenen Vertrages.
Dieser Kalibrierschein dokumentiert die 
Riickfiihrbarkeit auf nationale Normale zur 
Darstellung der physikalischen Einheiten in 
Ubereinstimmung mit dem Internationalen 
Einheitensystem (SI).
Fur die Einhaltung einer angemessenen 
Frist zur Wiederholung der Kalibrierung ist 
der Benutzer verantwortlich.
The Deutscher Kalibrierdienst is signatory 
to the multilateral agreement of the 
Western European Calibration Cooperation 
(WECC) for the mutual recognition of 
calibration certificates.
The calibration is performed according to 
the stipulations of the contract between 
the Physikalisch-Technische Bundesanstalt 
and the holder of the calibration labora­
tory.
This calibration certificate documents the 
traceability to national standards, which 
realize the physical units of measurement 
according to the International System of 
Units (SI).
The user is obliged to have the object 
recalibrated at appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Auszuge Oder Anderungen 
bedurfen der Genehmigung sowohl der Physikalisch-Technischen Bundesanstalt als auch des ausstellenden 
Kalibrierlaboratoriums.
Kalibrierscheine ohne Unterschrift und Stempel haben keine Giiltigkeit.
This calibration certificate may not be reproduced other than in full except with the permission of both the Physika- 
Usch- Technische Bundesanstalt and the issuing laboratory.
Calibration certificates without signature and seal are not valid. >-0

— ------ . ——-------------- ■ — / /
Leiter des Kalibrierlaboratoriums Stellvertreter
Head ofthe calibration laboratory Deputy '

Dr. Domhofer Dt/Thieme

Bearbeiter 
Person responsible

frr-s-ot3

PVlmersham
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DEUTSCHER KALIBRIERDIENST (DKD)

PAGE 2 OF CALIBRATION CERTIFICATE FROM 18 October 1995

DKD-K-
06501

95-10

Radioactive Reference Solution

Solution No.:

Drawing No.:

Nuclide:

Radioactive concentration:

VZ-2058 

Lead-210 

38.1 kBq/g

Reference date: 1 January 1995 at 12.00 GMT

Mass of solution: 

Volume of solution: 

Chemical composition:

Measuring method:

(5.182 ± 0.001) g 

approx. 5 ml 

Solution in 1.2 M HNG3
Carrier: Pb (NG3)2, Bi (NG3)3; each 20 mg/1 of the 
corresponding element.

The activity was determined by comparision with a reference 
solution by measurement with a Ge-detector with MCA.

Traceability:

Uncertainty:

Radioactive impurities:

Additional to the direct traceability to the PTB through the DKD 
this product satisfies the quality assurance requirements of USNRC 
Regulatory Guide 4.15 Revision 1, February 1979, for achieving 
NIST traceability through Amersham’s participation in the NEI- 
NIST Measurements Assurance Program of the Nuclear Power 
Industry.

The relative uncertainty of the activity is ± 3 %.

The declared uncertainty U is an expanded uncertainty U = k * uc 
with a coverage factor of k = 3. The combined uncertainty u^ is the 
sum of all uncertainties which can be evaluated by statistical means 
(uncertainty type A, uA) and all other uncertainties (uncertainty 
type B, u0) whereby uc2 = uA2 -1- uB2.
(Ref.: NIST Technical Note 1297 / WECC-Doc. 19-1990)

Related to Pb-210 (equal 100 %) the following radioactive 
impurities were detected:
Ra-226: 0.003 %

^Amersham
The Health Science Group
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TRACEABILITY TO NIST

Amersham Corporation 
2636 S. Clearbrook Drive 
Arlington Heights, IL 60005

tel (708) 593-6300 
fax (708) 593-8091

yimersham

Traceability is the ability to relate the accuracy of measurement of radionuclides to the 
National Institute of Standards and Technology (NIST). Traceability is achieved by 
participation in a Measurements Assurance Program linked to NIST and production of 
certified materials in accordance with a quality assurance program.

Amersham participates in measurement assurance programs conducted by NIST in 
cooperation with the Nuclear Energy Institute (NEI, formerly USCEA). Additionally, 
our production facilities and measurement laboratories operate under routinely audited 
quality assurance programs.

Therefore, Amersham certified standardized products meet or exceed, the NRC 
requirements for measurements traceable to NIST.

278004C
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Prepared E>\:

1.2M IINO3

Re'lerence Date:

Priman Code':

Cnce'rtamt\:

^5.0547 g

Calculations Converting parent activity to dpm/mL|dpm/g

General Engineering Laboratories. LLC
Version 1.0^9/18/2000

Standard Traceability Log Rad http://prodsvr01a.gel.com/lims/dr_ref_material.rad_second_rpt?refmat_...

1 of 1 12/21/2005 12:37 PM

Standard Traceability Log Rad

Source Material Info

Parent Code: ET491

Prepared By: Garret Ray 

Carrier Conc: 1.2M HNO3

Reference Date: 01/01/1995

Ampoule Mass (g): 5.182 g

Uncertainty: +/- 3 %

LogBook No: RC S 014 004

A Solution Material Info

Isotope: Lead-210

Prepared By: Garret Ray 

Prep Date: 03/01/1996

Verification Date: 07/12/2005

Expiration Date: 07/12/2006

Primary Code: ET491-A

Dilution(mL): 100 mL

Mass of Parent(g): 5.0547 g

Density(g/mL): 1.0000

Calculations Converting parent activity to dpm/mL|dpm/g
(Mass of parent(g)) * (Parm Activity (kBq/g)) * (conversion dpm to kBq) / (Dilution Vol) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (kBq/g)) * (conversion dpm to kBq) / Density (g/mL)/ (Dilution Vol) = Parent Activity (dpm/g)

(5.0547 g) * (38.1 kBq/g) * (60000 dpm/kBq) / (100 mL) = 115550.4420 dpm/mL

(5.0547 g) * (38.1 kBq/g) * (60000 dpm/kBq) / ( 1.0000 g/mL) / (100 mL) = 115550.4420 dpm/g

Secondary Standards
Prep Date Preparer Mass Primary Dilution (mL) Code Conc dpm/mL Verification Date Expiration Date

10/20/1997 Richard Kinney .467 100 ET491-B 524.45 dpm/ml 03/01/1997 03/01/1998

10/29/1997 Richard Kinney 3.0992 500 ET491-C 696.09 dpm/mL 10/29/1998 10/29/1999

04/03/2001 Angela Johnson .5184 100 ET491-D 582.17 dpm/mL 04/16/2003 04/16/2004

09/15/2003 Angela Johnson .5132 100 ET491-E 576.33 dpm/mL 11/11/2005 11/11/2006

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000
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UKAS ACCREDITED CALIBRATION LABORATORY No. 0146

Methods of The measurement techniques listed below are currently in use at Nycomed Amersham for the absolute 
measurement standardisation of radioactive solutions. The methods used for this standardisation are indicated on page 2 of the

certificate.

Using a gas flow proportional counter Using a liquid scintillation counter

A 4 pi beta counting G 4 pi coincidence counting
B 4 pi alpha counting H 4 pi anticoincidence counting
C 4 pi internal conversion electron counting J 4 pi coincidence and anticoincidence counting
D 4 pi coincidence counting K 4 pi efficiency tracing
E 4 pi anticoincidence counting
F 4 pi coincidence and anticoincidence counting

SI unit of The S.I. unit of radioactivity is the becquerel
radioactivity 1 becquerel (Bq) = 1 nuclear transformation per second, therefore

1 curie (Ci) = 3.7 x 101Obecquerels exactly

Useful conversion factors are:

1 microcurie (/rCi) = 3.7 x IQ4 Bq = 37 kilobecquerels (kBq)
1 millicurie (mCi) = 3.7 x 107 Bq = 37 megabecquerels (MBq)
1 kilobecquerel (kBq) = 27.027 nanocuries (nCi)
1 megabecquerel (MBq) = 27.027 microcuries (jid)
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Prep Date Preparer _ .Primary---------------- LI------------------------ LI------- —-------

Standard Traceability Log Rad http://alphalims02.gel.com/lims/dr_ref_material.rad_second...

1 of 1 2/3/2006 9:48 PM

Standard Traceability Log Rad

Source Material Info

Parent Code: 0112

Prepared By: Richard Kinney 

Carrier Conc: 0.1M HCL

Reference Date: 06/20/1997

Ampoule Mass (g): 5.129 g

Uncertainty: +/- 1.8 %

LogBook No: RC S 023 038A

A Solution Material Info

Isotope: Barium-133

Prepared By: Richard Kinney 

Prep Date: 04/09/1999

Verification Date: 01/21/2004

Expiration Date: 01/21/2005

Primary Code: 0112-A

Dilution(mL): 100 mL

Mass of Parent(g): 5.0881 g

Density(g/mL): 0.9935

Calculations Converting parent activity to dpm/mL|dpm/g

(Mass of parent(g)) * (Parm Activity (kBq/g)) * (conversion dpm to kBq) / (Dilution Vol) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (kBq/g)) * (conversion dpm to kBq) / Density (g/mL)/ (Dilution Vol) = Parent
Activity (dpm/g)

(5.0881 g) * (474 kBq/g) * (60000 dpm/kBq) / (100 mL) = 1447055.6400 dpm/mL

(5.0881 g) * (474 kBq/g) * (60000 dpm/kBq) / ( 0.9935 g/mL) / (100 mL) = 1456575.8226 dpm/g

Secondary Standards

Prep Date Preparer Mass 
Primary

Dilution 
(mL)

Code Conc dpm/mL Verification 
Date

Expiration 
Date

04/09/1999 Joe Davis .5846 100 0112-B 8514.6 dpm/ml 04/09/1999 04/09/2000

07/09/1999 Joe Davis .5027 100 0112-C 7321.7 dpm/mL 07/09/1999 07/09/2000

11/11/1999 Joe Davis .4993 100 0112-D 7272.22 
dpm/mL

11/11/1999 11/11/2000

01/28/2000 Aadli 
Abdul-Kareem

5.2157 1000 0112-E 7596.58 
dpm/mL

02/17/2001 02/17/2002

06/08/2001 Angela Johnson 10.6972 1000 0112-F-102 15580.3 
dpm/mL

06/11/2002 06/11/2003

06/08/2001 Angela Johnson 10.6972 1000 0112-F-202 15580.3 
dpm/mL

06/11/2002 06/11/2003

10/31/2002 Angela Johnson 10.11 1000 0112-G 14725.049 
dpm/mL

10/31/2003 10/31/2004

01/19/2005 Amanda Fehr 10.431 1000 0112-H 15193.542 
dpm/mL

01/18/2006 01/18/2007

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000
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ANALYTICS
0503

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 • U.S.A.

Phone (404) 352-8677 
Fax (404) 352-2837

Certificate of Calibration

Standard Radionuclide Source

64673-278

Ra-228 5 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared 
gravimetrically from a calibrated master solution. The 
master solution was calibrated using a germanium gamma 
spectrometer system.

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

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

ISOTOPE:

ACTIVITY (dps): 

HALF-LIFE: 

CALIBRATION DATE: 

TOTAL UNCERTAINTY*: 

SYSTEMATIC: 

RANDOM:

*99% Confidence Level

Ra-228 

1.939 E4 

5.75 years

October 1, 2002 12:00 EST 

3.6%

3.4%

1.1%

Impurities: y-impurities <0.1%

5.02617 grams 0.1M HCI solution with 110 ^g/g Ba carrier. 

P 0 NUMBER 3208RD, Item 2

SOURCE PREPARED BY: —
M. Taskaeva, Radiochemist

Q A APPROVED: dpi Jhjtp-3^ -= ■
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Standard Traceability Log Rad

Source Material Info

Parent Code: 0503

Prepared By: Angela Albee

Carrier Conc: 0.1 M HCL

Reference Date: 10/01/2002

Ampoule Mass (g): 5.02617 g

Uncertainty: +/- 3.6 %

LogBook No: RC S 035 018

A Solution Material Info

Isotope: Radium-228

Prepared By: Angela Albee

Prep Date: 02/20/2003

Verification Date: 04/09/2004

Expiration Date: 04/09/2005

Primary Code: 0503-A 

Dilution(mL): 100 mL

Mass of Parent(g): 4.4737 g

Density(g/mL): 0.9992

Calculations Converting parent activity to dpm/mL|dpm/g

(Mass of parent(g)) * (Parm Activity (dps)) * (conversion dpm to dps) / (Ampoule Mass(g) *(Dilution Vol)) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (dps)) * (conversion dpm to dps) / Density / (Ampoule Mass (g) * (Dilution Vol)) = Parent Activity
(dpm/g)

(4.4737 g) * (19390 dps) * (59.9 dpm/dps) / (5.02617 g * 100 mL ) = 10337.9473 dpm/mL

(4.4737 g) * (19390 dps) * (59.9 dpm/dps) / ( 0.9992 g/mL)/ (5.02617 g * 100 mL) = 10345.8102 dpm/g

Secondary Standards

Prep Date Preparer Mass
Primary

Dilution
(mL)

Code Conc dpm/mL Verification Date Expiration Date

04/02/2003 Lonnie
Morris 39.71 1000 0503-B 411.518

dpm/mL 09/09/2005 09/09/2006

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000 

1 of 1 10/27/2005 8:46 PM

Standard Traceability Log Rad http://alphalims02.gel.com:80/lims/dr_ref_material.rad_second_rpt?refmat_id_v=104845
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ANALYTICS
1380 Seaboard Industrial Blvd. 

Atlanta, Georgia 30318* U.S.A.

1

I

I

1

I

i

l

I

I

I

i

i

i

I

I

Ob 38

Certificate of Calibration
Standard Radionuclide Source

Phone (404) 352-8677 
Fax (404) 352-2837

67519-278

, Ra-226 5 mL Liquid in Flame Sealed Vial
. ' - S

This standard radionuclide source was prepared {
gravimetrically from a calibrated master solution. The j
master solution was calibrated using a germanium gamma i
spectrometer system. j

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

' . 1
Analytics maintains traceability to the National Institute 
of Standards and Technology through participation in a 
Measurements Assurance Program as described in USNRC Reg. fi:
Guide 4.15, Revision 1, February 1979. y

ISOTOPE:

ACTIVITY (dps):

HALF-LIFE:

CALIBRATION DATE:

RELATIVE EXPANDED 
UNCERTAINTY (k=2):

Ra-226

2.353 E4

1.600 E3 years

January 23, 2004 12:00 EST

3.3%

Impurities: y-impurities (other than decay products) <0.1%

5.01065 grams 0.1M HCI solution with 50 (ig/g Ba carrier.

P O NUMBER 3231RD, Item 5

SOURCE PREPARED BY:
rie. Radiochemist

Q A APPROVED:

i!

!-

ii
'"1

Zt- S 'OS'!' 03~) ^
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Standard Traceability Log Rad http://alphalims02.gel.com/lims/dr_ref_material.rad_second_rpt?refmat_...

1 of 1 2/3/2006 9:04 PM

Standard Traceability Log Rad

Source Material Info

Parent Code: 0638

Prepared By: Amanda Fehr

Carrier Conc: 0.1M HCl

Reference Date: 01/23/2004

Ampoule Mass (g): 5.01065 g

Uncertainty: +/- 3.3 %

LogBook No: RC-S-037-037

A Solution Material Info

Isotope: Radium-226

Prepared By: Amanda Fehr

Prep Date: 01/16/2006

Verification Date: 01/16/2006

Expiration Date: 01/16/2007

Primary Code: 0638-A

Dilution(mL): 100 mL

Mass of Parent(g): 4.8398 g

Density(g/mL): 1.0266

Calculations Converting parent activity to dpm/mL|dpm/g

(Mass of parent(g)) * (Parm Activity (dps)) * (conversion dpm to dps) / (Ampoule Mass(g) *(Dilution Vol)) = Parent 
Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (dps)) * (conversion dpm to dps) / Density / (Ampoule Mass (g) * (Dilution Vol))
= Parent Activity (dpm/g)

(4.8398 g) * (23530 dps) * (59.9 dpm/dps) / (5.01065 g * 100 mL ) = 13613.8856 dpm/mL

(4.8398 g) * (23530 dps) * (59.9 dpm/dps) / ( 1.0266 g/mL)/ (5.01065 g * 100 mL) = 13260.8293 dpm/g

Secondary Standards

Prep Date Preparer Mass Primary Dilution (mL) Code Conc dpm/mL Verification Date Expiration Date

01/17/2006 Amanda Fehr 2.1041 100 0638-B 279.0211 dpm/mL 01/17/2006 01/17/2007

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000
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Certificate of Analysis

si

ft solutions'

Lived: I ^ I o C?
Date: 3/1/2007

Catalog No: 060092-16

Lot No: 1006930 
Storage: Ambient 

Matrix: 1MHN03
Container: 250 ml Narrow Mouth, HDPE 

Description: Uranium 250 pg/L ± 0.5% in 1M HN03

Quality System 
Audited & Registered 

by NSF-ISR to ISO 9001:2000

Element Symbol

[Total

CAS No

7440-61-1

Source 
Lot No

7075.42.5

Purity %

100

Concentration

ug/L

250

Mark Filla

ras prepared gravimetrically using balances calibrated with NIST traceable weights (NIST Test Number 
P; Only calibrated Class A volumetric glassware was used to prepare this standard. Sub-boiled distilled acid and 
geionized water were used to stabilize the product. All raw materials were checked for stoichiometry and purity 

standard has been spectrometrically certified by an independent source, which is directly traceable to NIST.
2040 Savage Road • Charleston, SC 29407 

Page 874 0f 913Phone (843) 763-4884 • Fax (843) 766-9182
www.o2si.com £CS'Oyi
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ANALYTICS 0)88 1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 • U.S.A.

Phone (404) 352-8677 
Fax (404) 352-2837

Certificate of Calibration
Standard Radionuclide Source

68509-278

U-232 5 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared using an aliquot 
measured gravimetrically from a master radionuclide solution 
standard. The master radionuclide solution standard was 
calibrated by the Department Des Applications Et De La Metrologie 
Des Rayonnements lonisants (DAMRI), Paris, France, as Number 
23236.

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

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

ISOTOPE:

ACTIVITY (dps): 

CALIBRATION DATE: 

HALF-LIFE:

RELATIVE EXPANDED: 
UNCERTAINTY (k=2):

U-232 

3.779 E3

June 18, 2004 12:00 EST

68.9 years

3.3%

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

5.20343 grams 1M ]pJ03 solution. 

P 0 NUMBER 3243 RD, Item 1

SOURCE PREPARED BY: , (fis
Dimitrova, Radiochemist

Q A APPROVED: A^otA (“/ C/ta/o/
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250^|

Standard Traceability Log Rad http://alphalims02.gel.com/lims/dr_ref_material.rad_second_rpt?refmat_...

1 of 1 1/23/2006 5:46 PM

Standard Traceability Log Rad

Source Material Info

Parent Code: 0688

Prepared By: Amanda Fehr

Carrier Conc: 1M HNO3

Reference Date: 06/18/2004

Ampoule Mass (g): 5.20343 g

Uncertainty: +/- 3.3 %

LogBook No: RC-S-037-087

A Solution Material Info

Isotope: Uranium-232 

Prepared By: Amanda Fehr

Prep Date: 06/25/2004

Verification Date: 01/12/2006

Expiration Date: 01/12/2007

Primary Code: 0688-A

Dilution(mL): 100 mL

Mass of Parent(g): 4.9894 g

Density(g/mL): 1.0276

Calculations Converting parent activity to dpm/mL|dpm/g

(Mass of parent(g)) * (Parm Activity (dps)) * (conversion dpm to dps) / (Ampoule Mass(g) *(Dilution Vol)) = Parent 
Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (dps)) * (conversion dpm to dps) / Density / (Ampoule Mass (g) * (Dilution Vol))
= Parent Activity (dpm/g)

(4.9894 g) * (3779 dps) * (59.9 dpm/dps) / (5.20343 g * 100 mL ) = 2170.5126 dpm/mL

(4.9894 g) * (3779 dps) * (59.9 dpm/dps) / ( 1.0276 g/mL)/ (5.20343 g * 100 mL) = 2112.2178 dpm/g

Secondary Standards

Prep Date Preparer Mass Primary Dilution (mL) Code Conc dpm/mL Verification Date Expiration Date

06/18/2004 Brenda Burke 2.203 250 0688-B 18.6439 g/mL 06/28/2005 06/28/2006

07/06/2004 Tim Chandler 2.2243 250 0688-C 18.8242 dpm/mL 08/14/2004 08/14/2005

07/06/2004 Amanda Fehr 26.03 1000 0688-D 55.0728 dpm/mL 07/06/2004 07/06/2005

04/19/2005 Amanda Fehr 26.01 1000 0688-E 55.0305 dpm/mL 05/04/2005 05/04/2006

05/27/2005 Brenda Burke .612 250 0688-F 5.17934 dpm/mL 05/31/2005 05/31/2006

06/23/2005 Brenda Burke 2.227 250 0688-G 18.847 dpm/mL 06/28/2005 06/28/2006

01/06/2006 Mary Avins 26.01 1000 0688-H 55.0305 dpm/mL 01/12/2006 01/12/2007

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000
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Verification for Uranium-232 Standard 0688-H

Analyst: M Avins 
Date: 1/12/06

Isotope Value
0688-H N1 2.46
0688-H N2 2.49
0688-H N3 2.48

Uncertainty
pCi/L 0.292 pCi/L
pCi/L 0.383 pCi/L
pCi/L 0.315 pCi/L

Mean Value (Counting) = 
Stdev =

2.477 pCi/L
0.015275252 pCi/L

0.9992767 % of known

Target = 2.48
2.446116162
2.507217171

Pass
0.030550505
0.247666667

Pass

pCi/L
pCi/L
pCi/L

Lower Limit = 
Upper Limit = 

Rule 1 Pass/Fail 
Two sigma =

10 % of Mean = 
Rule 2 (Pass/Fail)

Pass Pass

The analyst prepared three standard verification sources for standard 0688-H using 0.1 mL for 
each source. Each standard was combined with 0.1 mL of U-238 standard 0858-B and 50 
micrograms of Nd carrier in a disposable centrifuge tube. Each standard was diluted to 4 mL with 2 
M HO, and 2 mL of Dl water. One mL of TiCI3 was added. Two mL of 48% HF was added to 
precipitate Nd(and Uranium) fluoride. After 30 minutes, each sample was filtered following routine 
procedures for alpha spectroscopy source preparation. Each source was counted using routine 
alpha spec procedures. DPM values for U-232 were calculated by comparison to U-238 certified 
values.

Reference SOP RAD M-001
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CertKitate ■Mj-

Standard Reference Material 4321C 

Natural Uranium Radioactivity Standard

This Standard Reference MateriaJ (SRM) consists^of radioactive natural uranium nitrate and nitric add 
dissolved in 5 mL of distilled -MtwV' 'in"a flame-sealed NIST borosilicate-glass
ampoule. The SRM is intended for the calibration of alpha-particle counting instruments and for the 
monitoring of radiochemical procedures. v-y::.;;'''--o:.... v

Radiological Hazard ^

The SRM ampoule contains uranium-238, uranium-235, and uranium-234 with a total activity of approximately 
2600 Bq. Uranium decays by alpha-particle emission. The progeny of uranium-238, uranium-235, and 
uranium-234 have a total activity of approximately 2600 Bq and decay by alpha- and beta-particle emission. 
None of the alpha or beta particles escape from the SRM ampoule. During the decay process"X-rays and 
gamma rays with energies from 11 keV to 2.0 MeV are also emitted. Most of these photons escape from the 
SRM ampoule but their intensities are so small that they do not represent a radiation hazard. Approximate 
unshielded dose rates at several distances (as of the reference time) are given in note [a]*. The SRM should
be used only by persons qualified to handle radioactive material.

...... ^ . ... -• ’■ ■'
ChemicalHazard

The SRM ampoule contains nitric acid (HN03) with a concentration Of 1 mole per liter of water. The solution 
is corrosive and represents a health hazard if it comes in contact with eyes or skin. If the ampoule is to be 
opened to transfer the solution, the recommended procedure is given on page 2. The ampoule should be 
opened only by persons qualified to handle both radioactive material and strong add solution.

Storage and Handling

The SRM should be stored and used at a temperature between 5 and 65 °C. The solution in an unopened 
ampoule should remain stable and homogeneous until at least August 2007.

The ampoule (or any subsequent container) should always be clearly marked as containing radioactive 
material. If the ampoule is transported it should be packed, marked, labeled, and shipped in accordance with 
the applicable national, international, and carrier regulations. The solution in the ampoule is a dangerous 
good (hazardous material) both because of the radioactivity and because of the strong acid.

Preparation 1

This Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiation Division, 
Radioactivity Group, J.M.R. Hutdnnsaiv G^oiqpfLe94»rv;/<irbe overall technical direction and physical 
measurements leading to certification were provided by L.L. Lucas of the Radioactivity Group.

The support aspects involved in the preparation, certification, and issuance of this SRM were coordinated 
through the Standard Reference Materials Program by N.M. Trahey.

Gaithersburg, Maryland 20899 
November 1997

Jj’. SRM 43210, page 1 of 6

* Thomas E. Gills, Chief 
Standard Reference Materials Program

*Notes and references are on pages 5 and 6.
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Recommended Procedure for Opening the SRM Ampoule

1) If the SRM solution is to be diluted, it is recommended that the diluting solution have a composition 
comparable to that of the SRM solution.

2) Wear eye protection, gloves, and protective clothing and work over a tray with absorbent paper in it. 
Work in a fume hood. In addition to the radioactive material, the solution contains strong acid and 
is corrosive.

31 Shake the ampoule to wet all of the inside surface of the ampoule. Return the ampoule to the 
upnght position.

4) Check that all of the liquid has drained out of the neck of the ampoule. If necessary, gently tap the 
neck to speed the process.

5) Holding the ampoule upright, score the narrowest part of the neck with a scribe or diamond pencil. (

6) Lightly wet the scored line. This reduces the crack propagation velocity and makes for a cleaner
break. ' ' ^ "

7) Hold the ampoule upright with a paper towel, a wiper, or a support jig. Position the scored line away 
from you. Using a paper towel or wiper to avoid contamination, snap off the top of the ampoule by 
pressing the narrowest part of the neck away from you while pulling the tip of the ampoule towards

. you. " .. .. ■ ■ ■ ; ....... ;; ' '
. . ■ ■ ' ' 2 ^
8) Transfer the solution from the ampoule using a pycnometer or a pipet with dispenser handle. 

NEVER PIPETTE BY MOUTH 9

9) Seal any unused SRM solution in a flame-sealed glass ampoule, if possible, to minimize the
evaporation loss. ........

See also reference [4]
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PROPERTIES OF SRM 4321C 
(Certified values are shown in bold type)

Source identification number NIST SRM 4321C • .. ■'

Physical Properties: r

Source description >; J Liquid in flame-sealed NIST borosilicate-glass ampoule
. - - ^ - - ■ 'f • ,

Ampoule specifications
•tfe" ;vf vi i v; ■'
'fv" .j * :V

.. .'j v-

Body outside diameter 
Wallpiickness
Bariumcontent ... 
Lead-oxide content 
Other heavy elements

(16.5 ± 0.5) mm 
;. } (0.60 ± 0.04) mm

I^^thanaiS^v 
Less than 0.02% 
Trace quantities

."■v

V'V V.i:

Solution density (1.053 ± O.OOD g.mL-1 at 21.4 °C [hf

Solution mass , i .
T- : V

Chemical Properties: ;

Solution composition ,
* - . ■

;v . ■*

.'f*. -li'v'V

Radiological Properties:

y ■■>»■■■
Mass Fraction 

(g-g_1)

53
1.0 .

0.09
M

0.03 v ■

~v- V.V:n-V«tSVV/ >

Radionuclide
. :i Natural Uranium (Mixture Of U-238, U-235, and U-234)

Reference time 1200 EST, 1 August 1997

Massic activity of the solution [c]
■ . ; ■ T

U-238: 242.0 Bq-g_1 
11-236 11.14 B,.*-*
U-234: felBq.r4

>!i^

: ■y?*-

Relative expanded uncertainty (k~2) U-238: 0.60% [d] [e] 
U-235: 0.61% [d] [e] 
U-234: 0318% [d] [e]

' VV. .. •'*. a.
: ' iv-.-vv. ' ' *
:' . ■ ■ -r ■ ■ .yvr - . : ■'

Mass f!raction of uranium (0,01010 i 6.00010) g-g_1 [b]
vV-f'ii'

Photon-emitting impurities None detected [f]

Half fives used

■v. :l: V ■

Uranium-238: (4.468 ± 0.003) x 109 a [g] 
Uranium-235: (7.038 ± 0.005) x 108 a [g] 
Uranium-234:, (2,455 ± 0.006) x 105 a [g]

Measuring instruments Mass spectrometer, silicon surface-barrier detectoi, and 
47t(a+B) liquid-scintillation counting systems.

■ ■ v . . ' ' ■ . ■■
,v ■ ■ v ; ■ \ ■■ ■ , ■ . .....

•’VvV.VeV-V V:-i\ ■ V vv= v;,v>fv:-;

. v:'^;

SRM 4321C, page 3 of 6 “Notes and references are on pages 5 and 6.
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'T:,;
EVALUATION OF THE UNCERTAINTY OF THE MASSIC ACIWITY [d]5*

; ;./...vs.t.,tr;v.'.; --v .v
Input Quantity jc,-, 

the source of uncertainty

s * (and individual; 
uncertainty components 

where appropriatp)

Method Used To Evali|ate u(xi), 
the standard uncertainty of a:,-...»,

(A) denotes evaluation by 
statistical methods

(B) denotes evaluation by
other metKods

Relative 
Uncertainty 

Of Input
- Quantity, f

u(xi)*i’
(%) [h]

Relative
Sensitivity

Factor,
l^«l*

., P] .. r'i... ...

Relative 
Uncertainty 
Of Output i 

.Quantity, .

(%) D1 i

Isotopic uranium atom 
fraction in SRM 960 •

Standard deviation pf the mean 
for repeated mass-spectrometric 
measurements (A)''

U-238: 0.001 
U-235: 0.07 
U-234: 0.31

1.0
1.0
1.0/

.> . - t-." - a
0-001 1 
0.07 f
0.31 §

Half life : •
" s': e

1 - , . i j. f,. >:’ '
Standard uncertainty 
of the half life~ (A)1; -

%-238: 0:07 ^ 
U-235: 0.07 
U-234: 0.25

- 10 ’
• 1.0 t-? ■

... 1.0

o.o7'
; 0.07 :
'0.25

4.: ..... st. s -'....Ss,.... ...st.,.,..... .
Uramum mass fraction 
in SRM 960 .

. v^:'. -■* "
Certificate value (B)

- -V . . Ts.ii.. ... .S.

. ;. . .. ' V.... ... . .SJ' ...
0.003

-is s iSsT . i ssii.vsii

ss.3; .
i.o, 0.003 ‘

s . ., ■ . . ... ■
Quantitative dissolution

~'v.rj i ■ ; .
Estimated (B)

?
0.25 1.0'- 0.25 ;

. • ............ |.
Gravimetric !
measurements ■

Estimated (B)
■ - *. '* ’

0.10 L0
's*-: ■■■-n';v-'

0.10 t
• if■ • ■■ --u

Photon-emitting
limpurities

: ■ ' - . • • ■ |:iT. - ' s' ‘
Limit of detection (B) [kl 100-

■ s ■ . . .
o.ooi 0.10 j

i

Coverage Factor, k
. . . • -• • , i , v . '

•Relative Expanded Uncertainty of the Output Quantity, U!y, (%)

5i-r

U-235:
U-234:

U-238:
U-235:
Ur234:

0.31
0.49

0.60 
0.62 
0.98 ^

v ■ '

, ? .

Vis , 1;:.

s?.:j
• ;'v-. i5 >;'u

C. *X.:*7-- '

' l! -
:

ST.. '

• 1 3ST • Sits ■ ;

' ts'3 '
si sst; ; . ■ >■■ S' . S-sS, ' ?, ... . t . . ... .... . .

r ’
>*

; . s -

r ::du*.......■ ■; '•
. (.t.,

...... ... ...

SRM 4321Q pa^e 4 df 6 * Notes and references are on pages
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. ■' .■ ■ ■ ' ■ NOTES 7 ' ' ' ' . ' ■• • • ' • . ■ ■ ■■ ■ r. - y. i-j;-,

[a] ^ The Sieyert is the SI unit for dose equivalent. See reference [1]. One /iSv is equal to 0.1 mrem.
. Distance from Ampoule (cm): 1 30 100 :

Approximate Dose Rate (^Sv/h): <0.1 -

[b] The stated uncertainty is two times the standard uncertainty.

[c] Massic activity is the preferred name for the quantity activity divided by the total mass of the sample.
See reference [1]. / >• ' ' ' ••• 'J'1;' .1'■ ..fc ^ ......... .. J i • b- ' ' ■ ' ' ■■ •• • .. . ; ■ ■ ■ • ; .. ; . y ' • •

[d] The reported value, y, of massic activity (activity per unit mass) at the reference time was not 
measured directly but was denved from measurements and calculaticms of ofiief quantities. This can 
be expressed asy = f(x1,x2,x3,.. xn), where/is a mathematical function derived from the assumed?r;.
model of tiie measurement process.

The value, if/ used for each input quantity i has a standard uncertainty, u(x(), that generates a 
corresponding uncertainty in y, f •«(*,•)> called a component of combined standard
uncertainty ofy. ~

The combined standard uncertainty of y, uc(y), is^thg positive square root of the sum of the squares 
of the components of combined standard uncertainty

, The combined'standard uncertainty is multiplied by a coverage factor of k == 2 to obtain U, the 
expanded uncertainty of y. ..... .... *

Since it can be assumed that the possible estimated values of the massic activity are approximately 
normally distributed with approximate standard deviation uc(y), the unknown value of the massic 
activity is believed to lie in the irifeiyaly ± i7 with a level of confidence of apprdximatety 9^ percent.

For further information on the expression of uncertainties, see references [2] and [3],

[e] The value of each standard uncertainty component, and hence the %lue of the expanded uncertainty
itself, is a best estimate based upon all available information, but is only approximately known. That 
is to say, the "uncertainty of the uncertainty*1 is large and not well known. This is true for 
uncertainties, evaluated by statistical methdds (el|l/the retatiye standard deviation of the standard
deviation ofthemeanfofSiefba^ic cbunt ratejisippfdHmatefy 50%) and for uncertainties evaluated 
by other methods (which could easily be over estimated or under estimated by substantial amounts). 
The unknown value of the expanded uncertainty is b^leved tb lie in the interval tf/2 to 2U (i.ebwithin 
a factor of 2 of the estimated value). ,

• ' . _ . ■ / ' . " —' b'1ft*-*' >■: -A
' ■ ‘ ^ '• . -

[f] Estimated limits of detection for photon-emitting impurities are:
1.4 ys_1*g_1 for energies between Sand 59 keV, - ' *
1.1 ys-1*g-1 for energies between 67 and 88 keV,
0.5 ys-1^-1 for energies between 102 and 197 keV,
0.3 ys-^g-1 for energies between 205 and 762 keV,
0.2 ys-1*g_1 for energies between 770 and 996 keV, and 
0.1 Y*s~1*g“1 for energies between 1006 and 1900 keV,
provided that the photons are separated in energy by 4 keV or more from photons emitted in the 
decay of uranium-238, uranium-235, uranium-234, or their progeny.

[g] The stated uncertainty is the standard uncertainty. See reference [5].

SRM 4321C, page 5 of 6
V-,
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‘A- .
[h] Relative standard uncertainty of the input quantity x,-.

[i] The relative change in the output quantity / divided by the relative change in the input quantity xt. 
i If |a),/ax.| .&5') =?i:0, then a 1% change injq results in a 1% diahge in/ If | .(x^y) = 0.05,

then a 1% change in results in a 0.05% change in y.

jj] Relative component of combined standard uncertainty of output quantity/, rounded to two significant
figures or less. The relative component of combined standard uncertainty of/ is given by ufyyy =, 
\dyldXj\ •u(xi)ly = lay/ar,! ThehumericalvaluesofM(xi)/xi;^/a«l| •(xity), andw^ty,'
all dimensionless quantities, are listed in cohjmns 3,4, and 5, respectively. Thus, the value in column 
5 is equal to the value in column 4 multiplied by the value in column 3. The inpqt quantities are 
independent, or very nearly so. Hence the covariances are zero or negligible. ^

' '
The standard uncertainty for each undetected impurity that might reasonably be ejected to be 
present is estimated to be equal to the estimated limit of detection for mat impurity, i.e. mOc,)/*,- = 
100%. |^/ari|*(xJty) = {(response per Bq of impurity)/(response per Bq of U-238)}*{(Bq of 
impurity)/(Bq of U-238)}. Thus Ujty)// is the relative'dhange in/’ if the impurity were present with 
a massic activity equal to the estimated limit of detection. • _

■ i* REFERENCES

|4|

International Organization for Standardizatiqa(ISO),/SO Quantities and Units,
1993. Available from the American National Standards Institute, 11 West 42nd Street’ New York, 
NY 10036, U.SA. 1-212-642-4900. + ' .....

International Organization for Standardization (ISO), Guide to the Expression of Uncertainty in 
Measurement, 1993. Available from the American National Standards Institute, 11 West 42nd Street, 
New York, l^Y 10636, tl.S l-212-(542-490O. (Listed under ISO miscellaneous publications as TiSO 
Guide to the Expression 1993".) r ^ ,

B. N, Taylor and C. E. Kuyatt, Guidelines for Evaluating and Expressing the Uncertainty of NIST 
Measurement Results, NIST Technical Note 1297, 1994. Available from the Superintendent of
Documents, U.S, Government Printing Office, Washington, DC 20407, U.S.A- ‘ * r

• ^ ^ J ‘ • fj
National Council on Radiation Protection and Measurements Report No. 58, A Handbook of 
Radioactivity Measurements Procedures, Second Edition, 1985. Available from the National Council 
oh Radiation Protection and Measurements, 7910 Woodmont Avenue, Bethesda, MD 20814 U.S.A

Evaluated Nuclear Structure Data File (ENSDF), August 1997. -

/

'-r ' ^:‘S • ■'•-j I; ■
•'V,.

‘t. ■?.

-

SRM 4321C, page 6 of 6
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Standard Traceability Log Rad http://alphalims02.gel.com/lims/dr_ref_material.rad_second_rpt?refmat_...

1 of 1 11/28/2005 8:40 PM

Standard Traceability Log Rad

Source Material Info

Parent Code: 0858

Prepared By: Mary Avins

Carrier Conc: HNO3

Reference Date: 08/01/1997

Ampoule Mass (g): 5.258 g

Uncertainty: +/- .6 %

LogBook No: RC-S-041-034

A Solution Material Info

Isotope: Uranium-238

Prepared By: Mary Avins

Prep Date: 11/21/2005

Verification Date: 11/21/2005

Expiration Date: 11/21/2006

Primary Code: 0858-A

Dilution(mL): 100 mL

Mass of Parent(g): 4.972 g

Density(g/mL): 1.0155

Calculations Converting parent activity to dpm/mL|dpm/g

(Mass of parent(g)) * (Parm Activity (bq/g)) * (conversion dpm to bq) / (Dilution Vol) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (bq/g)) * (conversion dpm to bq) / Density (g/mL)/ (Dilution Vol) = Parent
Activity (dpm/g)

(4.972 g) * (242 bq/g) * (60 dpm/bq) / (100 mL) = 721.9344 dpm/mL

(4.972 g) * (242 bq/g) * (60 dpm/bq) / ( 1.0155 g/mL) / (100 mL) = 710.9460 dpm/g

Secondary Standards

Prep Date Preparer Mass Primary Dilution (mL) Code Conc dpm/mL Verification Date Expiration Date

11/21/2005 Mary Avins 8.2104 100 0858-B 58.3715 dpm/mL 11/21/2005 11/21/2006

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000
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ANALYTICS onzi 1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318 • U.S.A.

Phone (404) 352-8677 
Fax (404) 352-2837

Certificate of Calibration
Standard Radionuclide Source

70361-278

5 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared using aliquots mea­
sured gravimetrically from master radionuclide solution sources. 
The Am-241 was calibrated by 4 pi alpha liquid scintillation count­
ing. All other radionuclides were calibrated using a germanium gam­
ma spectrometer system. Calibration and purity were checked using a 
germanium gamma spectrometer system. At the time of calibration no 
interfering gamma-ray emitting impurities were detected. The gamma- 
ray emission rates for the most intense gamma-ray lines are given. 
Analytics maintains traceability to the National Institute of Stan­
dards and Technology through a Measurements Assurance Program as 
described in USNRC Regulatory Guide 4.15, Rev. 1, February, 1979.

Calibration date: April 1, 2005 12:00 EST

TOTAL

ISOTOPE
GAMMA-RAY 

ENERGY HALF-LIFE
GAMMA-RAYS 
PER SECOND

UNCERTAINTY
%

Am-241 59.5 432 Y 3372 4.5
Cd-109 88 462.6 d - 4698 3.3
Co-57 122 271.79 d 2450 3.0
Ce-139 166 137.6 d 3496 2.8
Hg-203 279 46.61 d 7565 2.7
Sn-113 392 115.1 d 4711 2.6
Cs-137 662 30.07 Y 3109 3.0
Y- 88 898 106.6 d 12320 2.6
Co-60 1173 5.2714 Y 5769 2.7
Co-60 1332 5.2714 Y 5830 2.6
Y-88 1836 106.6 d 12860 2.6

5.32720 grams 4M HC1 solution.
P 0 NUMBER 2704RD, Item 1

SOURCE 'PREPARED BY: ________
M. Taskaeva, Radiochemist

Q A APPROVED:

This standard will expire one year after the calibration date.
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U.S. DEPARTMENT OF COMMERCE
National Institute of Standards & Technology 

Gaithersburg, MD 20899

Certificate of Participation

Analytics, Incorporated 

Atlanta, Georgia

is a participant for the period January 1,2005, through 
December 31,2005, in a radioactivity measurements 
assurance program conducted by the National Institute of 
Standards and Technology, in cooperation with the Nuclear 
Energy Institute. Continued participation is evidenced by 
dated Reports of Traceability issued for particular 
radionuclides, which indicate the deviation of the participant's 
reported value from that measured by the National Institute 
of Standards and Technology. The significance of these 
Reports is addressed below.*

f
r
r

For the Director,

Michael R Unterweger, Acting Leader 
Radioactivity Group 
Physics Laboratory

I
I
i
I

As guidance for the proper use of Reports of Traceability, it should be emphasized that the National Institute of 
Standards and Technology is concerned only with fostering good measurements capability and consistency with the 
national measurements system. The assurance of the proper application of that capability to the ultimate consumer 
products is the responsibility of each manufacturer of these products and of the Federal regulatory agencies.

A continuing traceability program in’radioactivity demonstrates, to the degree established by the periodic assays of
calibrated radioactivity samples, a continuing competence to maintain the methods and standards necessary for
accurate measurement. Such a program cannot, however, endorse each and every measurement nor the final
product, any more than a spot check can vouch for every unchecked item. Care should be taken, therefore, not to
imply such endorsement. The proper use of this Report is governed by section 200.114 of Title 15 of the Code of
Federal Regulations. These regulations may be met if Reports are quoted only in their entirety. Excerpts out of
context may be misleading. - 5 - OS^/' OC^'S &Page 886 of 913



ANALYTICS

1380 Seaboard Industrial Blvd. 
Atlanta, Georgia 30318-U.S.A.

Phone (404) 352-8677 
Fax (404) 352-2837 
customerservice@analyticsinc.com 
www.analyticsinc.com

r
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ANALYSIS OF UNCERTAINTY FOR MIXED GAMMA STANDARDS

BATCH 120

CALIBRATION DATE: April 1f 200$ 12:00 EST
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Cd-109 88 HPGe 0.16 1.1 0.88 0.8 0 0.2 1.64 3.3
Co-57 122 HPGe 0.23 1.1 0.71 0.7 0 0.2 1.52 3.0
Ce-139 166 HPGe 0.17 1.0 0.58 0.7 0 0.2 1.38 2.8
Hg-203 279 HPGe 0.11 1.1 0.34 0.7 0 0.2 1.37 2.7
Sn-113 392 HPGe 0.21 1.0 0.35 0.7 0 0.2 1.30 2.6
Cs-137 662 HPGe 0.36 1.1 0.60 0.7 0 0.2 1.49 3.0
Y-88 898 HPGe 0.19 1.0 0.33 0.7 0 0.2 1.29 2.6
Co-60 1173 HPGe 0.31 .97 0.45 0.7 0 0.2 1.33 2.7
Co-60 1332 HPGe 0.33 .93 0.48 0.7 0 0.2 1.32 2.6
Y-88 1836 HPGe 0.24 1.0 0.35 0.7 0 0.2 1.31 2.6

Optional Additional Isotopes
Pb-210 46.5 4TTLS 0.33 1.1 0 0.9 0.30 0.2 1.50 3.0
Am-241 59.5 4TTLS 0.33 1.1 0 0.9 0.30 0.2 1.50 3.0
Sr-85 514 IC 0.30 1.1 0 0.7 0.17 0.2 1.36 2.7
Cs-134 605 IC 0.30 1.0 0 0.8 0.17 0.2 1.34 2.7
Cs-134 796 IC 0.30 1.0 0 0.8 0.17 0.2 1.34 2.7
Mn-54 835 IC 0.30 1.0 0 0.8 0.17 0.2 1.34 2.7
Zn-65 1116 IC 0.30 1.0 0 0.8 0.17 0.2 1.34 2.7

Calibration Methods:
4TT LS (4 pi Liquid Scintillation Counting)
HPGe (High Purity Germanium Gamma Ray Spectrometer)
1C (Gamma Ray Ionization Chamber) •

2As Percent (%)from counting data

No interfering gamma emitting impurities were detected during calibration. Depending on the resolution and energy 
dispersion (keV/channel) of the measuring system, the following spectral conflicts may occur: (1) between the 88 keV 
gamma-ray and the X-rays emitted in the decay of Hg-203, (2) between the 1333 keV gamma-ray and the 1325 keV 
single escape peak from the 1836 keV gamma-ray.

:
: Operations Manual Forms, ANA-QA-06 Form 1, Rev. 1 7/23/2004
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4 Standard Traceability Log RadStandard Traceability Log Rad

Source Material Info

Parent Code: 0781

Prepared By: Amanda Fehr

Carrier Conc: 4M HCL

Reference Date: 04/01/2005

Ampoule Mass (g): 5.3272 g

Uncertainty: +/- 3 %

LogBook No: RC-S-039-065

A Solution Material Info

Isotope: Mixed Gamma

Prepared By: Amanda Fehr

Prep Date: 04/26/2005

Verification Date: 04/27/2005

Expiration Date: 04/27/2006

Primary Code: 0781-A

Dilution(mL): 100 mL

Mass of Parent(g): 5.1233 g

Density(g/mL): 5.4962

Calculations Converting parent activity to dpm/mL|dpm/g

(Mass of parent(g)) * (Parm Activity (dpm)) * (conversion dpm to dpm) / (Ampoule Mass(g) *(Dilution Vol)) = Parent
Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (dpm)) * (conversion dpm to dpm) / Density / (Ampoule Mass (g) * (Dilution Vol)) =
Parent Activity (dpm/g)

(5.1233 g) * (219149.436 dpm) * (1 dpm/dpm) / (5.3272 g * 100 mL ) = 2107.6143 dpm/mL

(5.1233 g) * (219149.436 dpm) * (1 dpm/dpm) / ( 5.4962 g/mL)/ (5.3272 g * 100 mL) = 383.4709 dpm/g

Secondary Standards

Prep
Date Preparer

Mass
Primary

Dilution
(mL) Code Conc dpm/mL Verification Date

Expiration
Date

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000 

1 of 1 5/4/2005 2:44 PM

Standard Traceability Log Rad http://alphalims02.gel.com:80/lims/dr_ref_material.rad_second_rpt?refmat_id_v=300961
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Verification for Mixed Gamma Standard 0781-A (AM-241 & Cs-137)
A. Fehr 

4/29/2005

Am-241 Isotope Result Cs-137 Isotope Result
Mixed Gamma N1 9796 Mixed Gamma N1 3753
Mixed Gamma N2 9930 Mixed Gamma N2 4015
Mixed Gamma N3 10290 Mixed Gamma N3 3878

Mean Value (Counting) = 10005.33 102.47 Pass 3882.00 102.39 Pass
Stdev = 255.471 Rule 3 (Pass/Fail) 131.046 Rule 3 (Pass/I

Certificate Value = 9764.6 3791.3
Lower Limit = 9494.391719 3619.908413
Upper Limit = 10516.27495 4144.091587

Rule 1 (Pass/Fail) Pass Pass
Two sigma = 510.9416144 262.091587

10 % of Mean = 1000.53333333 388.20000000
Rule 2 (Pass/Fail) Pass Pass

Verification Rules

Rule 1 = The certificate value (NOT including any uncertainty) shall lie within the 95% confidence interval 
determined from the mean and two sigma standard deviation of the three measurements 
Rule 2 - The two sigma value used for the 95% confidence interval shall not exceed 10% of the mean value 
of the three verification measurements.
Rule 3 = The determined mean value shall be within 10% of the certificate value.

(jUn Otnd^ /o$

OS
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Verification for Mixed Gamma Standard 0781-A (Co-60)

A. Fehr 
4/29/2005

Mean Value (Counting) = 
Stdev =

Certificate Value = 
Lower Limit = 
Upper Limit =

Rule 1 Pass/Fail 
Two sigma =

10 % of Mean =
Rule 2 (Pass/Fail)

Verification Rules

Isotope Result
pCi/L

Mixed Gamma N1 6132
Mixed Gamma N2 6073
Mixed Gamma N3 6240

6148.33 pCi/L
84.690 pCi/L

6006.3 pCi/L
5978.954074 pCi/L
6317.712592

Pass
169.3792589
614.8333333

Pass

pCi/L

102.365 Pass
Rule 3 (Pass/Fail)

Rule 1 = The certificate value (NOT including any uncertainty) shall lie within the 95% confidence interval 
determined from the mean and two sigma standard deviation of the three measurements 
Rule 2 = The two sigma value used for the 95% confidence interval shall not exceed 10% of the mean value 
of the three verification measurements.
Rule 3 = The determined mean value shall be within 10% of the certificate value.

^/os
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Rational Smftitute of ^tantartg & GMSmologp

Certificate

Standard Reference Material 4326 

Polonium-209 Radioactivity Standard

This Standard Reference Material (SRM) consists of radioactive polonium-209 chloride and hydrochloric acid 
dissolved in 5 mL of distilled water. The solution is contained in a flame-sealed NIST i>prosilicate-glass 
ampoule. The SRM is intended for the calibration of alpha-particle counting instruments and for the 
monitoring of radiochemical procedures.

Radiological Hazard

The SRM ampoule contains polonium-209 with a total activity of approximately 500 Bq. Polonium-209 decays 
by alpha-particle emission. None of the alpha particles escape from the SRM ampoule. During the decay 
process X-rays and gamma rays with energies from 10 to 900 keV are also emitted. Most of these photons 
escape from the SRM ampoule but their intensities are so small that they do not represent a radiation hazard. 
Approximate unshielded dose rates at several distances (as of the reference time) are given in note [a]*. The 
SRM should be used only by persons qualified to handle radioactive material.

Chemical Hazard

The SRM ampoule contains hydrochloric acid (HC1) with a concentration of 2 moles per liter of water. The 
solution is corrosive and represents a health hazard if it comes in contact with eyes or skin. If the ampoule 
is to be opened to transfer the solution, the recommended procedure is given on page 2. The ampoule should 
be opened only by persons qualified to handle both radioactive material and strong add solution.

Storage and Handling

The SRM should be stored and used at a temperature between 5 and 65 °C. The solution in an unopened 
ampoule should remain stable and homogeneous until at least June 2004. Refer to reference [5] for details 
on the long-term stability of polonium solution standards.

The ampoule (or any subsequent container) should always be clearly marked as containing radioactive 
material. If the ampoule is transported it should be packed, marked, labeled, and shipped in accordance with 
the applicable national, international, and carrier regulations. The solution in the ampoule is a dangerous 
good (hazardous material) both because of the radioactivity and because of the strong acid.

Preparation

This Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiation Division, 
Radioactivity Group, J.M.R. Hutchinson, Group Leader. The overall technical direction and physical 
measurements leading to certification were provided by R. Colle of the Radioactivity Group and Z. Lin, Guest 
Researcher. ;

The support aspects involved in the preparation, certification, and issuance of this SRM were coordinated 
through the Standard Reference Materials Program by N.M. Trahey.

Gaithersburg, Maryland 20899 Thomas E. Gills, Chief
January 1995 (Text only revised November 1997) Standard Reference Materials Program

SRM 4326, page 1 of? '‘Notes and references are on pages S to 7.
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Liquid-Scintillation Counting Warning

Polonium-209 decays primarily by alpha-particle emission. One of the principal alpha-particle transitions feeds 
a low-energy, delayed, isomeric state in the lead-205 daughter. Liquid-scintillation measurements of polonium- 
209 activity can include some of the activity of this isomeric state. Refer to reference [6] for further 
information about the effect of this isomeric transition on routine liquid-scintillation counting of polonium-209.

Recommended Procedure for Opening the SRM Ampoule

1) If the SRM solution is to be diluted, it is recommended that the diluting solution have an acid
concentration comparable to that of the SRM solution. .............

' ' ■ ■ ' ■ ' '' '' ' ' ■ ' . . i'fj ■ ■ '
2) Wear eye protection, gloves, and protective clothing and work over a tray with absorbent paper in it.

Work in a fume hood. In addition to the radioactive material, the solution contains strong add and 
is corrosive. ■ s

3) Shake the ampoule to wet all of the inside surface of the ampoule. Return the ampoule to the 
upright position.

4) Check that all of the liquid has drained out of the neck of the ampoule. If necessary, gently tap the 
neck to speed the process.

5) Holding the ampoule upright, score the narrowest part of the neck with a scribe or diamond pencil.

6) Lightly wet the scored line. This reduces the crack propagation velocity and makes for a cleaner 
break.

7) Hold the ampoule upright with a paper towel, a wiper, or a support jig. Position the scored line away 
from you. Using a paper towel or wiper to avoid contamination, snap off the top of the ampoule by 
pressing the narrowest part of the neck away from you while pulling the tip of the ampoule towards 
you.

8) Transfer the solution from the ampoule using a pycnometer or a pipet with dispenser handle. 
NEVER PIPETTE BY MOUTH.

9) Seal any unused SRM solution in a flame-sealed glass ampoule, if possible, to minimize the 
evaporation loss.

■ ■ ■ ■ ' ... - ' ■ ■ - ' • ' .
See also reference [4]*.

SRM 4326, page 2 of 7 *Notes and references are on pages 5 to 7.
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PROPERTIES OF SRM 4326 
(Certified values are shown in bold type)

Source identification number NIST SRM 4326 ^

Physical Properties: > 'i s-: -o; / -.wi-. 'f;

Source description v , Liquid in flame-sealed NIST borosilfcate-glass ampoule

Ampoule specifications ’■
' 1 ' ;s V' ; _ _ ^ *,

• ‘ ■* :: v . ; ‘J..1 v 1

Body outside diameter (16.5 ± 0.5) mm -
Wall Thickness (0.60 ± 0.04) mm ...
Barium content .. Less than 2.5% .,
Lead-oxide content . Less than 0.02%
Other heavy elements Trace quantities /.

Solution density r- (1.031 ± 0.004) g-mL-1 at 22 °C [b]* V;

Solution mass (5.160 ± 0.003) g [b]

Chemical Properties: ' ......J.:
.. ,-/■ i ..ftf.. .. ■v.S'-- f

Solution composition
.. - - ; .. ,|... . ■' ... . .....

.'i . i ^

Chemical 
. Formula

Concentration 
, . • (mol*L-1) :.

Mass Fraction 
(g’g^1)

h2o
HC1

P°C14

^■'"—53' ' ; 0.93
0.07

, <2 x Hr4 ;T
2 x 10'10

Radiological Properties: ■ .

Radionuclide Polonium-209

Reference time 1200 EST, 15 March 1994 ...... •>
.'r' ■

Massic alpha-particle-emission rate 
of the solution [c]

85.42 a*s-1*g-1 (Polonium-209 only) [d] :
. . • ■ . .

Relative expanded uncertainty (k=2) 0.42% [e]
tv,............

Alpha-particle-emitting impurities Polonium-208: (0.106 ± 0.017) a»s-1»g-1 [b, f]

Photon-emitting impurities None detected [g] “ ,

Half lives used ' ~ polonium-209: (102 + 5) a [h]
Polonium-208: (2.898 ± 0.002) a [h]

Measuring instruments
' I- ' ' ' .

Two 47tq liquid-scintillation counting systems, 27ia gas-flow 
proportioiiail counter, and silicon surface-barrier detector

... ■

.

SRM 4326, page 3 of 7 '‘Notes and references are on pages 5 to 7.
■ ■ ' ■■■ , ' .oM*
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EVALUATION OF THE UNCERTAINTY OF THE MASSIC! ALPHA^PARTTCLE-EMISSION RATE

Input Quantity*,-, 
the source of uncertainty

• (and individual .T 
;| uncertainty components 

where appropriate)

- V-S. ■■■<
Method Used To Evaluate nfo), 

the standard uncertainty of xf
(A) deiiotes evaluation by

: statistical methods :
(B) denotes evaluation by : f

; other methods

Relative - 
Uncertainty 

Of Input 
Quantity,

: (%) [i]

HU'
Relative 

Sensitivity 
Factor, 
1^1 •

' M) 
bl

.. :'b ,j|
^ Relative li 
Uncertainty 

-Of-QutpuT| 
Q^ntity,.!

(%) [k] ;

Massic liquid-scintillation 
count rate, corrected for 
background and decay

Standard deviation for repeated 
measurements. Six degrees of s 

liteedom. (A) : r'

0.06

J...,, . .

1.0 . 0.06

.. ................f

Background variability / Multiple comparisons (A) [7] 0.20..... 0,02 [m] ^'■*'0,00^;;,. ^

Liquid-scintillator quench 
corrections

Multiple, comparisons (A) [7] ... * 0.12 10 ,
' r

V"'' 0.1:2; ^ ■
■■ b

l'i' ' ’ ■ '
Liquid-scintillation- 
cocktail stability

Multiple comparisons (A) [7] 0.7 0-007, “ 0.005 "

Gravimetric
measurements

Estimated (B) 0.05 1.0 0.05■ ■

Half life of Po-208
Half life of Po-209

Standard uncertainty
of the half life (A) w

r-*-i

o ^ 0.0003 [p] 
0.004 [p]

. ' .
0.00002

0.02 ;

Extrapolation of alpha- 
particle-count-rate- 
.versus-energy to zero 
jjenergy

Estimated (B) [7] ...... 0.06...... 1.0

■ "

0.06

■ \,iiy■

Live-time [q] r Estimated (B) [7] » 0.04 ■ ; 1.0 ^ .. ■ QMb {

Alpha-particle detection 
efficiency of scintillator

Estimated (B) [7] 0.10
. ■ b- •

r™ 1.0
t-Afiy

0.10
■a ;

Correction for non­
alpha-particle decay 

; modes,:,

Estimated (B) [7] 0.06 ’ i 1.0

■ • ■ ■■ i-y'iy

0.06 |

■■■v ■■■■ , a)'"' '

4 ■ ■■■■■■
Alpha-particle-emittmg
impurities

Estimated (B) [r] * ‘
1 Limit of detection (B) [s].....' !:

' 8.1
;  100.

0.001
0.0006

0.01
...... 0.06 .....

Photon-emitting ’
impurities

Limit of detection (B) [s] 5 100. 0.0002 • 0.02 |
' . .

Relative Combined Standard Uncertainty of the Output Quantity, uc(y)/y, (%) 0.21

Coverage Factor, k x 2

Relative Expanded Uncertainty of the Output Quantity, U/y, (%) 0.42

SRM 4326, page 4 of 7
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NOTES

[a] The Sievert is the SI unit for dose equivalent. See reference [1]. One /iSv is equal to 0.1 mrem.
Distance from Ampoule (cm): 1 30 100 f
Approximate Dose Rate (ftSv/h): <0.1 - - '

[b] The stated uncertainty is two times the standard uncertainty.

[c] Massic alpha-particle-emission rate is die preferred name for the quantity alpha-particle-eniissionrate 
divided by the total mass of the sample. Massic activity is the preferred name for the quantity activity 
divided by the total mass of the sample. See reference [1].

[d] The polonium-209 massic activity of the solution is 85.83 Bq • g"1, assuming an alpha-particle branching 
ratio of (0.9952 ± 0.0004) cfs'^Bq’1 [h],

[e] The reported value, y, of massic alpha-particle-emission rate (alpha-particle-emission rate per unit 
mass) at the reference time was not measured directly but was derived from measurements and 
calculations of other quantities. This can be expressed as y = f(x1,x2,x3, . . xn), where / is a

: mathematical function derived from the assumed model of the measurement process.

The Value, xi, used for each input quantity i has a standard uncertainty, «(.*,■), that generates a 
corresponding uncertainty in y, ufy) = \ dytdx^ \ •«(rI), called a component of combined standard 
uncertainty of y. v

The combined standard uncertainty of y, uc(y), is the positive square root of the sum of the squares 
of the components of combined standard uncertainty.

The combined standard uncertainty is multiplied by a coverage factor of k = 2 to obtain U, the 
expanded uncertainty of y.

Since it can be assumed that the possible estimated values of the massic alpha-particle-emission rate 
are approximately normally distributed with approximate standard deviation nc(y), the unknown value 
of the massic alpha-particle-emission rate is believed to lie in the interval y ± U with a level of 
confidence of approximately 95 percent.

For further information on the expression of uncertainties, see references [2] and [3]. See reference 
[7] for further information on uncertainties related to this calibration.

[f] Estimated limits of detection for alpha-particle-emitting impurities are:
0.002 a*s_1*g-1 for energies less than 3.5 MeV,
0.05 a*s-1*g-1 for energies between 3.5 and 4.2 MeV, and
0.0002 a*s-1*g_1 for energies greater than 5.18 MeV.

[g] Estimated limits of detection for photon-emitting impimties are:
2 x 10"4 ys-1*g-1 for energies between 15 and 68 keV,
2 x 10"4 ys-1*g_1 for energies between 81 and 256 keV,
6 x 10'5 Y*s-1*g-1 for energies between 266 and 892 keV, and
4 x 10'6 ys-1*g-1 for energies between 900 and 3300 keV, r
provided that the photons are separated in energy by 4 keV or more from photons emitted in the 
decay of polonium-209. See reference [7] for further information about the impurity analyses.

[h] Hie stated uncertainty is the standard uncertainty. See reference [8].

SRM 4326, page 5 of 7
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[i] Relative standard uncertainty of the input quantity^.

[j] The relative change in the output quantity y divided by the relative change in the ihput quantity x-. 
If \dyldxi\’(Xj/y) = 1.0, then a 1% change in*,- results in a 1% change iny. If ! •(jq/yj = 0.05, 
then a 1% change in results in a 0.05% change iny.

[k] . Relative component of combined standard uncertainty of output quantityy, rounded to two significant
figures or less. The relative component of combined standard uncertainty of y is given by M;(y)/y = 
| | •«(*,)/>' = Idyldx^'iXjly) • u^lxi. The numerical values of | dyldxt \ •(xity), and ufy)!y,
all dimensionless quantities, are listed in columns 3,4, and 5, respectively. Thus, the value in column 
5 is equal to the value in column 4 multiplied by the value in column 3. The input quantities are 
independent, or very nearly so. Hence the covariances are zero or negligible. .

■■■ ' ■■ '■ '■ ' • . . ■ . , ■ ■;.'<( .
[m] \dyldxi\’{xily) = (average background count rate)/(average net sample count rate). '

[n] The relative standard uncertainty of X*f is determined by the relative standard uncertainty of X (i.e., 
of the half life). The relative standard uncertainty of t is negligible.

[p] | dyldxi | • (Tj-Zy) = |X*t| • {(response per Bq of impurity)/(response per Bq of Po-209)} • {(Bq of 
impurity)/(Bq of Po-209)}.

[q] The live time is determined by counting the pulses from a gated oscillator.

[r] The standard uncertainty given is for the detected Po-208 impurity. ) •(*,/>') = {(response per
Bq of impurity)/(response per Bq of Po-209)}*{(Bq of impurity)/(Bq of Po-209)}.

[s] The standard uncertainty for each undetected impurity that might reasonably be expected to be
present is estimated to be equal to the estimated limit of detection for that impurity, i.e. u(r(-)^ = 
100%. | dy!8xi | • (r/y) = {(response per Bq of impurity)/(response per Bq of Po-209)} *{(Bq of
impimty)/(Bq of Po-209)}. Thus ufy^y is the relative change in y if the impurity were present with 
a massic activity equal to the estimated limit of detection.

SRM 4326, page 6 of 7
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Lonnie Monas

Prepared E>\:

Priman Code':

Cnce'rtamt\:

Calculations Converting parent activity to dpm/mL|dpm/g

General Engineering Laboratories. LLC
Version 1.0^9/18/2000

Standard Traceability Log Rad http://prodsvr01a.gel.com/lims/dr_ref_material.rad_second_rpt?refmat_...

1 of 1 2/2/2006 4:45 PM

Standard Traceability Log Rad

Source Material Info

Parent Code: 0546

Prepared By: Lonnie Morris

Carrier Conc: 2M HCl

Reference Date: 03/15/1994

Ampoule Mass (g): 5.16 g

Uncertainty: +/- .42 %

LogBook No: RC-S-035-061

A Solution Material Info

Isotope: Polonium-209

Prepared By: Lonnie Morris

Prep Date: 12/21/2004

Verification Date: 12/28/2004

Expiration Date: 12/28/2005

Primary Code: 0546-A

Dilution(mL): 100 mL

Mass of Parent(g): 4.9457 g

Density(g/mL): 1.0006

Calculations Converting parent activity to dpm/mL|dpm/g
(Mass of parent(g)) * (Parm Activity (dps/g)) * (conversion dpm to dps) / (Dilution Vol) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (dps/g)) * (conversion dpm to dps) / Density (g/mL)/ (Dilution Vol) = Parent Activity (dpm/g)

(4.9457 g) * (85.42 dps/g) * (59.9 dpm/dps) / (100 mL) = 253.0546 dpm/mL

(4.9457 g) * (85.42 dps/g) * (59.9 dpm/dps) / ( 1.0006 g/mL) / (100 mL) = 252.9148 dpm/g

Secondary Standards
Prep Date Preparer Mass Primary Dilution (mL) Code Conc dpm/mL Verification Date Expiration Date

12/21/2004 Amanda Fehr 20.0158 100 0546-B 50.71 dpm/mL 12/21/2004 12/21/2005

12/28/2004 Amanda Fehr 20.0112 100 0546-C 50.7 dpm/mL 12/28/2004 12/28/2005

08/31/2005 Mary Avins 20.0649 100 0546-D 50.83 dpm/mL 11/30/2005 11/30/2006

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000
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[isotope Products

: Laboratories

; /\n Eckert & Ziegler Company

24937 Avenue Tibbitts 
Valencia, California 91355

Tel 661-309*1010 
Fax 661*257*8303

k
I
tft
jionuclide:
f-life: 
ilog No.: 
irce No.:

CERTIFICATE OF CALIBRATION 

ALPHA STANDARD SOLUTION

Po-210
138.376 ± 0.002 days
7310
1168-48

Customer:
P.O. No.:
Reference Date: 
Contained Radioactivity:

GENERAL ENGINEERING LABS 
2719RD
1-Mar-06 12:00 PST
10.10 nCi 373.7 kBq

sical Description:
A. Mass of solution:
B. Chemical form:
C. Carrier content:
D. Density:

5.16414 g in 5 mL flame-sealed ampoule
PoCI4 in 2M HCI
None
1.033 g/mL@20°C

poimpurities:

, None detected

iiunuclide Concentration: 1.956 pCi/g, 72.37 kBq/g
I ‘
thod of Calibration:

l This source was prepared from a weighed aliquot of solution whose activity in pCi/g was determined using a 
i liquid scintillation counter.

ertainty of Measurement:
£ A. Type A (random) uncertainty:
■ B. Type B (systematic) uncertainty:

C. Uncertainty in aliquot weighing:
* D. Total uncertainty at the 99% confidence level:

± 0.7 %
± 3.0 %
± 0.4 %
± 3.1 %

es:
: - See reverse side for leak test(s) performed on this source.

■ - IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference

■ Materials (as in NRC Regulatory Guide 4.15).
: - Nuclear data was taken from NCRP Report No. 58,1985.

- This solution has a working life of 9 months.

Quality Control

Medical Imaging Laboratory
!37 Avenue Tibbitts iOUiHl 355

Date

ISO 9001 CERTIFIED

IPL Ref. No.: 1168-48

ac-s-cM-i-oso

Industrial Gauging Laboratory
1800 North Keystone Street Burbank, California 91504
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THE LEAK TEST(S) INDICATED BY THE CHECKED BOX(ES) WAS(WERE) APPLIED TO DETERMINE THE ■ Hi 
INTEGRITY OF THE SOURCE(S) DESCRIBED ON THE FRONT SIDE THE LEAK TEST(S) INDICATED ' ' 
BELOW WERE EITHER TAKEN DIRECTLY FROM ISO 9978:1992 OR DERIVED FROM THE LEAK TEST _ 
METHODS LISTED IN ISO 9978:1992 WHEN AN APPROPRIATE TEST WAS NOT SPECIFICALLY LISTED.

X | Standard Wipe Test

liii'ii- .ii. I . i

The source was wiped over its entire surface with a moistened filter paper disk. After drying, the disk was checked 
for activity using a scintillation detector. There was <0.001 p.Ci beta-gamma and <0.0001 (xCi alpha of removable 
activity.

___| Special Wipe Test
The source was wiped over its entire surface with moistened polystyrene. The polystyrene was then dissolved in a 
liquid scintillation cocktail and counted in a liquid scintillation counter. There was <0.001 pCi beta-gamma and 
<0.0001 uCi alpha of removable activity.

I Distilled Water Soak Test
The source was immersed in distilled water and maintained at 50°C ± 5°C for a minimum of four hours or room 
temperature (20°C ± 5°C) for 24 hours. After removal of the source, the liquid was a) checked for activity using a 
liquid scintillation counter, or b) evaporated in a planchet and the residue checked for activity using a windowless 
proportional counter or end-window G.M. tube. There was <0.001 p,Ci beta-gamma and <0.0001 pCi alpha of 
removable activity.

__ | Liquid Scintillation Soak Test
The source was immersed for a minimum of 3 hours at room temperature in a liquid scintillation cocktail, which does 
not attack the source’s outer surface material. The source was stored away from light to avoid photoluminescence. 
The sealed source was then removed and the activity of the liquid scintillation cocktail was measured. There was 
<0.001 [xCi beta-gamma and <0.0001 [xCi alpha of removable activity.

__ | Gas Source Test
The source was placed in a vacuum desiccator and maintained at a pressure of <10 mm Hg for not less than 12 hours. 
The activity was checked by introducing air into the desiccator and monitoring the air with an end-window G.M. tube. 
There was <0.001 p.Ci beta-gamma of removable activity.

X| Ampoule Leak Test
The ampoule was kept in an inverted position on a filter paper disk or polystyrene wipe for a minimum of 16 hours. The 
wipe was then checked for activity using a scintillation detector or liquid scintillation counter. There was <0.001 [iCi 
beta-gamma and <0.0001 fiCi alpha of removable activity.

__ | Bubble Leak Test
The container was pressurized to its fill pressure; then soapy water was applied over its valve and neck or, the valve 
and neck of the vessel were immersed in water. If no growing bubbles were observed, the container was considered 
leak free.

__ | Wipe Test for Industrial Ni-63 Sources
The sources were wipe tested by an approved sampling plan, which called for either 100% of the batch to be 
individually wipe tested, or, a subset thereof. The wipe test(s) used to test for removable contamination and the results 

of those tests are recorded on the front of this form.

__ | Pressure Test for Triotech Kr-85 Sources

Prior to filling the vessel with Kr-85 gas, the vessel was evacuated to <5 mm Hg, the gas manifold system shut off and 
the system allowed to stand for a minimum of 30 minutes. A vacuum difference not greater than the known vacuum loss 
of the manifold system, itself signified the vessel did not leak.

__ | Leak Test Not Applicable ^
The active area of the source is uncovered or is protected by a very thin coating. Although the deposit is adherent, it is 
not designed or certified to pass a standard leak test. The inactive portions of the source have been checked using the 
standard wipe test or special wipe test depending on the nuclide. There was <0.001 ^Ci beta-gamma and <0.0001 i^Ci 
alpha of removable activity.

__ | Other Leak Test

" i

’

IPL FormOOS, Rev. R
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Standard Traceability Log Rad http://prodsvr01.gel.com:7778/pls/lims/dr_ref_material.rad_second_rpt?...

1 of 1 4/19/2006 3:33 PM

Standard Traceability Log Rad

Source Material Info

Parent Code: 0904

Prepared By: Mary Aders

Carrier Conc: 2M HCL

Reference Date: 03/01/2006

Ampoule Mass (g): 5.16414 g

Uncertainty: +/- 3.1 %

LogBook No: RC-S-041-080

A Solution Material Info

Isotope: Polonium-210

Prepared By: Mary Aders

Prep Date: 03/31/2006

Verification Date: 04/10/2006

Expiration Date: 04/10/2007

Primary Code: 0904-A

Dilution(mL): 100 mL

Mass of Parent(g): 4.9346 g

Density(g/mL): 1.0330

Calculations Converting parent activity to dpm/mL|dpm/g

(Mass of parent(g)) * (Parm Activity (uCi/g)) * (conversion dpm to uCi) / (Dilution Vol) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (uCi/g)) * (conversion dpm to uCi) / Density (g/mL)/ (Dilution Vol) = Parent
Activity (dpm/g)

(4.9346 g) * (1.956 uCi/g) * (2220000 dpm/uCi) / (100 mL) = 214276.1227 dpm/mL

(4.9346 g) * (1.956 uCi/g) * (2220000 dpm/uCi) / ( 1.0330 g/mL) / (100 mL) = 207430.9029 dpm/g

Secondary Standards

Prep Date Preparer Mass Primary Dilution (mL) Code Conc dpm/mL Verification Date Expiration Date

03/31/2006 Mary Aders .0952 100 0904-B 198.6267 dpm/mL 04/10/2006 04/10/2007

General Engineering Laboratories, LLC 
Version 1.0 9/18/2000
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Verification for Po-210 Standard 0904-B
Standard

M. Aders Isotope Detector CPM BKG CPM NET CPM Detector Eff Vol. Used (ml) Source DPM/ml
4/10/2006 0904-B N1 193.5000 21.7000 171.8000 1.06503385 1.0000 161.3094273

0904-B N2 196.9000 21.7000 175.2000 1.06503385 1.0000 164.5018141
0904-B N3 191.1000 21.7000 169.4000 1.06503385 1.0000 159.0559777

Mean Value (Counting) = 161.6224063 97.44% % of known
Stdev = 2.736375379

Certificate Value = 165.87
Lower Limit = 156.1496556
Upper Limit = 167.0951571

Rule 1 Pass/Fail Pass Pass Pass
Two sigma = 5.472750758

10 % of Mean = 16.16224063
Rule 2 (Pass/Fail) Pass

Verification Rules

Rule 1 = The certificate value (NOT including any uncertainty) shall lie within the 95% confidence interval 
determined from the mean and two sigma standard deviation of the three measurements 
Rule 2 = The two sigma value used for the 95% confidence interval shall not exceed 10% of the mean value 
of the three verification measurements.

The analyst prepared three standard verification sources for Po-210 source 0904-B by transferring 
portions of the standard by pipette to glass liquid scintillation vials. Ten mL of Ready Gel liquid 
scintillation cocktail was added to each vial and the vials were shaken to mix. A Blank vial was 
prepared in a similar fashion using 1.0 mL of Dl water and 10 mL of Ready Gel cocktail. The standard 
verification vials and Background source were dark adapted for two hours and counted on LSC Yellow 
(Wallac) using Protocol 32 for Po-210 source standard verification. The Po-210 efficiency calibration 
which was used for verification calculations was performed on 4/4/06 using source 0685-A (Po-210). 
Calibration data is recorded in this logbook under Po-210 0685-A. Each verification source calculation 
was performed as follows:

Source dpm/g = (A - B)/(C)(D) 
where:
A = Ver. source cpm,
B = BKG cpm,
C = System efficiency, (cpm/dpm), and
D = mass used for standard verification.

A

Ojiaajx^^}^IuL 411“! 101-
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Instrument Run Log http://prodsvr01.gel.com:7778/pls/lims/inst_run_logs.run_log1

1 of 1 4/25/2006 2:06 PM

Instrument Run Log
ID Sample

Type Analyst Instrument Dil Run Date Batch Id Status Geometry Cal Date

158272001 SAMPLE BJB1 1026 20-APR-2006 07:49 520798 DONE  
158275001 SAMPLE BJB1 1027 20-APR-2006 07:49 520798 DONE  
158276001 SAMPLE BJB1 1029 20-APR-2006 07:49 520798 DONE  
158277001 SAMPLE BJB1 1030 20-APR-2006 07:49 520798 DONE  
158436001 SAMPLE BJB1 1065 20-APR-2006 07:49 520798 DONE  
158971001 SAMPLE BJB1 1069 20-APR-2006 07:49 520798 DONE  
158971002 SAMPLE BJB1 1070 20-APR-2006 07:49 520798 DONE  
158971004 SAMPLE BJB1 1073 20-APR-2006 07:49 520798 DONE  
159242001 SAMPLE BJB1 1075 20-APR-2006 07:49 520798 DONE  
159242002 SAMPLE BJB1 1077 20-APR-2006 07:49 520798 DONE  
159242003 SAMPLE BJB1 1078 20-APR-2006 07:49 520798 DONE  
159243001 SAMPLE BJB1 1079 20-APR-2006 07:49 520798 DONE  
159244001 SAMPLE BJB1 1080 20-APR-2006 07:49 520798 DONE  

1201071140 MB BJB1 1083 20-APR-2006 07:49 520798 DONE  
1201071141 DUP BJB1 1085 20-APR-2006 07:49 520798 DONE  
1201071142 MS BJB1 1086 20-APR-2006 07:49 520798 DONE  
1201071143 LCS BJB1 1088 20-APR-2006 07:49 520798 DONE  
158971003 SAMPLE BJB1 1010 21-APR-2006 11:47 520798 DONE  
159247001 SAMPLE BJB1 1011 21-APR-2006 11:47 520798 DONE  

Version 1.1 9/5/05 
General Engineering Laboratories, LLC
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Instrument Run Log http://prodsvr01.gel.com:7778/pls/lims/inst_run_logs.run_log1

1 of 1 4/25/2006 2:06 PM

Instrument Run Log
ID Sample

Type Analyst Instrument Dil Run Date Batch Id Status Geometry Cal Date

158272001 SAMPLE BJB1 1019 20-APR-2006 17:29 520799 DONE  
158275001 SAMPLE BJB1 1020 20-APR-2006 17:29 520799 DONE  
158276001 SAMPLE BJB1 1021 20-APR-2006 17:29 520799 DONE  
158277001 SAMPLE BJB1 1023 20-APR-2006 17:29 520799 DONE  
158436001 SAMPLE BJB1 1001 21-APR-2006 07:38 520799 DONE  
158971001 SAMPLE BJB1 1003 21-APR-2006 07:38 520799 DONE  
158971002 SAMPLE BJB1 1004 21-APR-2006 07:38 520799 DONE  
158971003 SAMPLE BJB1 1005 21-APR-2006 07:38 520799 DONE  
158971004 SAMPLE BJB1 1007 21-APR-2006 07:38 520799 DONE  
159242001 SAMPLE BJB1 1009 21-APR-2006 07:38 520799 DONE  
159242002 SAMPLE BJB1 1010 21-APR-2006 07:38 520799 DONE  
159242003 SAMPLE BJB1 1011 21-APR-2006 07:38 520799 DONE  
159243001 SAMPLE BJB1 1013 21-APR-2006 07:38 520799 DONE  
159244001 SAMPLE BJB1 1016 21-APR-2006 07:38 520799 DONE  
159247001 SAMPLE BJB1 1017 21-APR-2006 07:38 520799 DONE  

1201071144 MB BJB1 1018 21-APR-2006 07:38 520799 DONE  
1201071146 MS BJB1 1020 21-APR-2006 07:38 520799 DONE  
1201071147 LCS BJB1 1021 21-APR-2006 07:38 520799 DONE  
1201071145 DUP BJB1 1116 22-APR-2006 07:38 520799 DONE  

Version 1.1 9/5/05 
General Engineering Laboratories, LLC
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Instrument Run Log http://prodsvr01.gel.com:7778/pls/lims/inst_run_logs.run_log1

1 of 1 4/25/2006 12:15 PM

Instrument Run Log
ID Sample

Type Analyst Instrument Dil Run Date Batch Id Status Geometry Cal Date

159247001 SAMPLE LCW1 1075 21-APR-2006 19:21 520802 DONE  
1201071153 DUP LCW1 1085 21-APR-2006 19:21 520802 DONE  
1201071154 MS LCW1 1086 21-APR-2006 19:21 520802 DONE  
1201071155 LCS LCW1 1088 21-APR-2006 19:21 520802 DONE  
1201071152 MB LCW1 1032 24-APR-2006 14:21 520802 DONE  

Version 1.1 9/5/05 
General Engineering Laboratories, LLC
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Instrument Run Log http://prodsvr01.gel.com:7778/pls/lims/inst_run_logs.run_log1

1 of 1 4/26/2006 4:56 PM

Instrument Run Log
ID Sample

Type Analyst Instrument Dil Run Date Batch Id Status Geometry Cal Date

158272001 SAMPLE MJH1 GAMMA1 25-APR-2006 18:37 519510 DONE 2L_MB 13-FEB-2006
158275001 SAMPLE MJH1 GAMMA3 25-APR-2006 18:37 519510 DONE 2L_MB 24-MAR-2006
158276001 SAMPLE MJH1 GAMMA4 25-APR-2006 18:37 519510 DONE 2L_MB 23-FEB-2006
158277001 SAMPLE MJH1 GAMMA6 25-APR-2006 18:38 519510 DONE 2L_MB 04-JAN-2006
158436001 SAMPLE MJH1 GAMMA7 25-APR-2006 18:38 519510 DONE 2L_MB 03-JAN-2006
158971001 SAMPLE MJH1 GAMMA8 25-APR-2006 18:38 519510 DONE 2L_MB 23-SEP-2005
158971002 SAMPLE MJH1 GAMMA9 25-APR-2006 18:39 519510 DONE 2L_MB 08-JUL-2005
158971003 SAMPLE MJH1 GAMMA10 25-APR-2006 18:39 519510 DONE 2L_MB 15-FEB-2006
158971004 SAMPLE MJH1 GAMMA11 25-APR-2006 18:39 519510 DONE 2L_MB 25-MAR-2006
159242001 SAMPLE MJH1 GAMMA12 25-APR-2006 18:40 519510 DONE 2L_MB 10-JAN-2006
159242003 SAMPLE MJH1 GAMMA15 25-APR-2006 18:42 519510 DONE 2L_MB 09-JUL-2005
159244001 SAMPLE MJH1 GAMMA17 25-APR-2006 18:42 519510 DONE 2L_MB 06-JAN-2006
159242002 SAMPLE MJH1 GAM14 25-APR-2006 18:43 519510 DONE 2LMB 22-FEB-2006

1201068236 MB MJH1 WELL 25-APR-2006 18:43 519510 DONE 2L_MB 29-DEC-2005
159247001 SAMPLE MJH1 GAM19 25-APR-2006 18:46 519510 DONE 2LMB 22-FEB-2006

1201068238 LCS MJH1 GAMMA6 26-APR-2006 05:24 519510 DONE 2L_MB 04-JAN-2006
159243001 SAMPLE MJH1 GAM14 26-APR-2006 05:26 519510 DONE 2LMB 22-FEB-2006

1201068237 DUP MJH1 GAM19 26-APR-2006 05:28 519510 DONE 2LMB 22-FEB-2006

Version 1.1 9/5/05 
General Engineering Laboratories, LLC
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Instrument Run Log http://prodsvr01.gel.com:7778/pls/lims/inst_run_logs.run_log1

1 of 1 4/26/2006 4:43 PM

Instrument Run Log
ID Sample

Type Analyst Instrument Dil Run Date Batch Id Status Geometry Cal Date

1201060416 MB KSD1 PIC4C 26-APR-2006 13:29 515983 DONE CeF on 25mm Filter 22-APR-2005
1201060417 DUP KSD1 PIC4D 26-APR-2006 13:29 515983 DONE CeF on 25mm Filter 22-APR-2005
158783003 SAMPLE KSD1 PIC1A 26-APR-2006 13:29 515983 DONE CeF on 25mm Filter 22-APR-2005
158783004 SAMPLE KSD1 PIC1B 26-APR-2006 13:29 515983 DONE CeF on 25mm Filter 22-APR-2005
158783005 SAMPLE KSD1 PIC1C 26-APR-2006 13:29 515983 DONE CeF on 25mm Filter 22-APR-2005
158971001 SAMPLE KSD1 PIC1D 26-APR-2006 13:30 515983 DONE CeF on 25mm Filter 22-APR-2005
158971002 SAMPLE KSD1 PIC2A 26-APR-2006 13:30 515983 DONE CeF on 25mm Filter 22-APR-2005
158971003 SAMPLE KSD1 PIC2B 26-APR-2006 13:30 515983 DONE CeF on 25mm Filter 22-APR-2005
158971004 SAMPLE KSD1 PIC2C 26-APR-2006 13:30 515983 DONE CeF on 25mm Filter 22-APR-2005
159242001 SAMPLE KSD1 PIC2D 26-APR-2006 13:30 515983 DONE CeF on 25mm Filter 22-APR-2005
159242002 SAMPLE KSD1 PIC3A 26-APR-2006 13:30 515983 DONE CeF on 25mm Filter 22-APR-2005
159242003 SAMPLE KSD1 PIC3B 26-APR-2006 13:30 515983 DONE CeF on 25mm Filter 22-APR-2005
159243001 SAMPLE KSD1 PIC3C 26-APR-2006 13:30 515983 DONE CeF on 25mm Filter 22-APR-2005
159244001 SAMPLE KSD1 PIC4A 26-APR-2006 13:30 515983 DONE CeF on 25mm Filter 22-APR-2005
159247001 SAMPLE KSD1 PIC4B 26-APR-2006 13:32 515983 DONE CeF on 25mm Filter 22-APR-2005

1201060418 MS KSD1 PIC3D 26-APR-2006 13:44 515983 DONE CeF on 25mm Filter 22-APR-2005
1201060419 LCS KSD1 PIC3B 26-APR-2006 14:35 515983 DONE CeF on 25mm Filter 22-APR-2005

Version 1.1 9/5/05 
General Engineering Laboratories, LLC
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Instrument Run Log http://prodsvr01.gel.com:7778/pls/lims/inst_run_logs.run_log1

1 of 1 4/26/2006 2:34 PM

Instrument Run Log
ID Sample

Type Analyst Instrument Dil Run Date Batch Id Status Geometry Cal Date

158272001 SAMPLE BXF1 PIC1B 25-APR-2006 11:02 520607 DONE Tuffryn Filter 29-JUL-2005
158275001 SAMPLE BXF1 PIC1C 25-APR-2006 11:02 520607 DONE Tuffryn Filter 29-JUL-2005
158276001 SAMPLE BXF1 PIC1D 25-APR-2006 11:02 520607 DONE Tuffryn Filter 29-JUL-2005
158277001 SAMPLE BXF1 PIC2A 25-APR-2006 11:02 520607 DONE Tuffryn Filter 29-JUL-2005
158436001 SAMPLE BXF1 PIC2B 25-APR-2006 11:02 520607 DONE Tuffryn Filter 29-JUL-2005
158971001 SAMPLE BXF1 PIC2C 25-APR-2006 11:03 520607 DONE Tuffryn Filter 29-JUL-2005
158971003 SAMPLE BXF1 PIC3A 25-APR-2006 11:03 520607 DONE Tuffryn Filter 29-JUL-2005
158971004 SAMPLE BXF1 PIC3B 25-APR-2006 11:03 520607 DONE Tuffryn Filter 29-JUL-2005
159242001 SAMPLE BXF1 PIC3C 25-APR-2006 11:03 520607 DONE Tuffryn Filter 29-JUL-2005
159242002 SAMPLE BXF1 PIC3D 25-APR-2006 11:03 520607 DONE Tuffryn Filter 29-JUL-2005
159242003 SAMPLE BXF1 PIC4A 25-APR-2006 11:03 520607 DONE Tuffryn Filter 29-JUL-2005
159243001 SAMPLE BXF1 PIC4B 25-APR-2006 11:03 520607 DONE Tuffryn Filter 29-JUL-2005
159244001 SAMPLE BXF1 PIC4C 25-APR-2006 11:03 520607 DONE Tuffryn Filter 29-JUL-2005
159247001 SAMPLE BXF1 PIC4D 25-APR-2006 11:03 520607 DONE Tuffryn Filter 29-JUL-2005
158971002 SAMPLE BXF1 PIC2D 25-APR-2006 12:32 520607 DONE Tuffryn Filter 29-JUL-2005

1201070733 MB BXF1 PIC3A 25-APR-2006 14:15 520607 DONE Tuffryn Filter 29-JUL-2005
1201070735 MS BXF1 PIC3C 25-APR-2006 14:15 520607 DONE Tuffryn Filter 29-JUL-2005
1201070734 DUP BXF1 PIC3B 25-APR-2006 14:15 520607 DONE Tuffryn Filter 29-JUL-2005
1201070736 LCS BXF1 PIC3D 25-APR-2006 14:15 520607 DONE Tuffryn Filter 29-JUL-2005
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Instrument Run Log http://prodsvr01.gel.com:7778/pls/lims/inst_run_logs.run_log1

1 of 1 4/25/2006 2:36 PM

Instrument Run Log
ID Sample

Type Analyst Instrument Dil Run Date Batch Id Status Geometry Cal Date

159247001 SAMPLE JXS4 LB4100H1 20-APR-2006 22:57 521039 DONE 2 inch Planchett 18-AUG-2005
1201071723 MB JXS4 LB4100H2 20-APR-2006 22:57 521039 DONE 2 inch Planchett 18-AUG-2005
1201071724 DUP JXS4 LB4100H3 20-APR-2006 22:57 521039 DONE 2 inch Planchett 18-AUG-2005
1201071725 MS JXS4 LB4100E1 21-APR-2006 11:57 521039 DONE 2 inch Planchett 18-AUG-2005
1201071726 LCS JXS4 LB4100E3 21-APR-2006 11:57 521039 DONE 2 inch Planchett 18-AUG-2005
1201071728 MSD JXS4 LB4100E2 21-APR-2006 11:57 521039 DONE 2 inch Planchett 18-AUG-2005
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Instrument Run Log http://prodsvr01.gel.com:7778/pls/lims/inst_run_logs.run_log1

1 of 1 4/26/2006 3:30 PM

Instrument Run Log
ID Sample

Type Analyst Instrument Dil Run Date Batch Id Status Geometry Cal Date

1201077880 MB DRS1 KPA11AUTO2 26-APR-2006 10:15 523680 DONE  
1201077881 DUP DRS1 KPA11AUTO2 26-APR-2006 10:18 523680 DONE  
1201077882 MS DRS1 KPA11AUTO2 26-APR-2006 10:22 523680 DONE  
1201077883 LCS DRS1 KPA11AUTO2 26-APR-2006 10:26 523680 DONE  
1201077884 LCSD DRS1 KPA11AUTO2 26-APR-2006 10:27 523680 DONE  
158272001 SAMPLE DRS1 KPA11AUTO2 26-APR-2006 10:30 523680 DONE  
158275001 SAMPLE DRS1 KPA11AUTO2 26-APR-2006 10:32 523680 DONE  
158276001 SAMPLE DRS1 KPA11AUTO2 26-APR-2006 10:34 523680 DONE  
158277001 SAMPLE DRS1 KPA11AUTO2 26-APR-2006 10:36 523680 DONE  
158436001 SAMPLE DRS1 KPA11AUTO2 26-APR-2006 10:38 523680 DONE  
158971001 SAMPLE DRS1 KPA11AUTO2 26-APR-2006 10:40 523680 DONE  
158971002 SAMPLE DRS1 KPA11AUTO2 26-APR-2006 10:43 523680 DONE  
158971003 SAMPLE DRS1 KPA11AUTO2 26-APR-2006 10:45 523680 DONE  
158971004 SAMPLE DRS1 KPA11AUTO2 26-APR-2006 10:47 523680 DONE  
159242001 SAMPLE DRS1 KPA11AUTO2 26-APR-2006 10:49 523680 DONE  
159242002 SAMPLE DRS1 KPA11AUTO2 26-APR-2006 10:51 523680 DONE  
159242003 SAMPLE DRS1 KPA11AUTO2 26-APR-2006 10:53 523680 DONE  
159243001 SAMPLE DRS1 KPA11AUTO2 26-APR-2006 10:55 523680 DONE  
159244001 SAMPLE DRS1 KPA11AUTO2 26-APR-2006 10:57 523680 DONE  
159247001 SAMPLE DRS1 KPA11AUTO2 26-APR-2006 11:01 523680 DONE  
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Instrument Run Log http://prodsvr01.gel.com:7778/pls/lims/inst_run_logs.run_log1

1 of 1 4/12/2006 1:21 PM

Instrument Run Log
ID Sample

Type Analyst Instrument Dil Run Date Batch Id Status Geometry Cal Date

158272001 SAMPLE SG LUCAS6 10-APR-2006 08:20 518058 DONE Lucas Cell 29-DEC-2005
159242001 SAMPLE SG LUCAS1 10-APR-2006 08:55 518058 DONE Lucas Cell 27-MAR-2006
159242002 SAMPLE SG LUCAS2 10-APR-2006 08:55 518058 DONE Lucas Cell 09-MAY-2005
159243001 SAMPLE SG LUCAS3 10-APR-2006 08:55 518058 DONE Lucas Cell 23-NOV-2005
159244001 SAMPLE SG LUCAS4 10-APR-2006 08:55 518058 DONE Lucas Cell 04-NOV-2005
159247001 SAMPLE SG LUCAS5 10-APR-2006 08:55 518058 DONE Lucas Cell 09-DEC-2005

1201064983 MB SG LUCAS6 10-APR-2006 08:55 518058 DONE Lucas Cell 29-DEC-2005
1201064984 DUP SG LUCAS1 10-APR-2006 09:30 518058 DONE Lucas Cell 27-MAR-2006
1201064985 MS SG LUCAS2 10-APR-2006 09:30 518058 DONE Lucas Cell 09-MAY-2005
1201064986 LCS SG LUCAS3 10-APR-2006 09:30 518058 DONE Lucas Cell 23-NOV-2005
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