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Certificate of Analysis imwstinegon | 809376 9590

Pacific Northwest National Laboratories
Sigma V Building

Richland, WA 99352

May 24, 2007

Attention: Dot Stewart

SAF Number : 107-026, 107-027, S07-003, 107-031, G07-003,
W07-003, S07-004

Date SDG Closed : April 9, 2007

Number of Samples : Twenty (20)

Sample Type : Water

SDG Number : WO05152

Data Deliverable : 45-Day / Summary
CASE NARRATIVE

L Introduction

Between April 5, 2007 and April 9, 2007 twenty water samples were received at STL Richland (STLR)
for radiochemical analysis. Upon receipt, the samples were assigned the following laboratory ID
numbers to correspond with the Pacific Northwest National Laboratories (PGW) specific IDs:

PGW ID# STLR ID# DATE OF RECEIPT MATRIX
BIM6I2 JTGAT 4/5/07 WATER
BIM6Y6 JTGEA 4/5/07 WATER
BIMG6F6 JTG82 4/5/07 WATER
B1MF49 JTKME 4/6/07 WATER
BIMF54 JTKMH 4/6/07 WATER
BIMFe64 JTKML 4/6/07 WATER
BIMF69 JTKMM 4/6/07 WATER
BIMF74 JTKMQ 4/6/07 WATER
BIMFO03 JTKM3 4/6/07 WATER
BIMDF2 JTKNG 4/6/07 WATER
BIMDE3 JTKNQ 4/6/07 WATER
BIMD48§ JTKP1 4/6/07 WATER
BI1MD45 JTKP3 4/6/07 WATER

Leaders in Environmental Testing Severn Trent Laboratories, Inc.
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Pacific Northwest National Laboratories

May 24, 2007
B1MDHO JTLKA 4/9/07 WATER
BIMKK4 JTLKW 4/9/07 WATER
BIMR74 JTLM3 4/9/07 WATER
BIMR75 JTLNE 4/9/07 WATER
BIMRS4 JTLNL 4/9/07 WATER
BIMCY9 JTLPK 4/9/07 WATER
B1MDO00 JTLPN 4/9/07 WATER

IL Sample Receipt
The samples were received in good condition and no anomalies were noted during check-in.
ITL.  Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data includes
sample identification information, analytical results and the appropriate associated statistical errors.

The requested analyses were:
Gas Proportional Counting
Gross Beta by method RICH-RC-5014
Strontium-90 by method RICH-RC-5006
Gamma Spectroscopy
Gamma Spec (LL) by method RICH-RC-5017
Todine-129 (LL) by method RICH-RC-5025
Liquid Scintillation Counting
Technetium-99 by TEVA method RICH-RC-5065
Tritium by method RICH-RC-5007
Laser Induced Phosphorimetry
Total Uranium by method RICH-RC-5058

Iv. Quality Control
The analytical results for each analysis performed includes a minimum of one laboratory control sample
(LCS), one method (reagent) blank, and one duplicate sample analysis. Any exceptions have been noted

in the "Comments" section,

QC and sample results are reported in the same units.

STL RICHLAND



Pacific Northwest National Laboratories
May 24, 2007

V. Comments

Gas Proportional Ceunting

Gross Beta by method RICH-RC-5014:

The LCS, batch blank, samples and sample duplicate (B1MKK4) results are within contractual
requirements.

Strontium-90 by method RICH-RC-5006
The LCS, batch blank, samples and sample duplicate (B1MF03) results are within contractual
requirements.

Gamma Spectroscopy

Gamma Spec (LL) by method RICH-RC-5017:

The LCS had a low recovery for Co-60. The LCS was recounted with acceptable results.

The LCS, batch blank, samples and sample duplicate (BIMCY?9) results are within contractual
requirements,

Iodine-129 (LL) by method RICH-RC-5023:
The LCS, batch blank, samples and sample duplicate (B1M6J2) results are within contractual
requirements.

Liquid Scintillation Counting

Technetium-99 by TEVA method RICH-RC-5065:

The LCS, batch blank, samples, sample duplicate (B1M6Y6), and sample matrix spike (B1M6F6) results
are within contractual requirements.

Tritium by method RICH-RC-5007:
The LCS, batch blank, samples and sample duplicate (B1MDA48) results are within contractual
requirements.

Total Uranium
Total Uranium by method RICH-RC-5058:

The LCS, batch blank, samples, sample duplicate (BIMKK4), and sample matrix spike (BIMKK4)
results are within contractual requirements.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this hard copy
data package has been authorized by the Laboratory Manager, or a designee as verified by the following
signature.

Reviewed and app::ziz
A rudbn Aoqe

~Sherryl A, Adam
for Project Manager
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Drinking Water Method Cross References

DRINKING WATER ASTM METHOD CROSS REFERENCES
Referenced Method Isotope(s) STL Richland's SOP number
EPA 901.1 Cs-134, |-131 RICH-RC-5017
EPA 900.0 Alpha & Beta RICH-RC-5014
EPA 903.1 Ra-226 RICH-RC-5005
EPA 904.0 Ra-228 RICH-RC-5005
EPA 905.0 Sr89/90 RICH-RC-5006
ASTM D2460 Total Radium RICH-RC-5027
Standard Method 7500-U-C & ASTM D5174 |Uranium RICH-RC-5058
EPA 906.0 Tritium RICH-RC-5007
NOTE:
The Gross Alpha LCS is prepared with Am-241 (unless otherwise specified in the case narrative)
The Gross Beta LCS is prepared with Sr/Y-80 (unless otherwise specified in the case narrative)

Uncertainty Estimation

STL Richland has adopted the internationally accepted approach to estimating uncertainties
described in “NIST Technical Note 1297, 1994 Edition”. The approach, "Law of Propagation of Errors",
inyolves the identification of all variables in an analytical method which are used to derive a result. These
variables are related to the analytical result (R) by some functional relationship, R = constants * f(x,y,z,...).
The components (x,y,z) are evaluated to determine their contribution to the overall method uncertainty.
The individual component uncertainties (u;) are then combined using a statistical model that provides the
most probable overall uncertainty value. All component uncertainties are categorized as type A, evaluated
by statistical methods, or type B, evaluated by other means. Uncertainties not included in the components,
such as sample homogeneity, are combined with the component uncertainty as the square root of the sum-
of-the-squares of the individual uncertainties. The uncertainty associated with the derived result is the
combined uncertainty (u;) multiplied by the coverage factor (1,2, or 3).

When three or more sample replicates are used to derive the analytical result, the type A
uncertainty is the standard deviation of the mean value (S/vn), where S is the standard deviation of the
derived results, The type B uncertainties are all other random or non-random components that are not
included in the standard deviation.

The derivation of the general "Law of Propagation of Errors” equations and specific example are
available on request.

STL Richland
rotGenerallnfo v3.72
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Report Definitions

Primary Detector

- Ratio U-234/U-238

Action Lev An agreed upon activity level used to trigger some action when the final result is greater than or equal to the Action
Level. Often the Action Level is related to the Decision Limit,

Batch The QC preparation batch number that relates laboratory samples to QC samples that were prepared and analyzed
together.

Bias Defined by the equation (Result/Expected)-1 as defined by ANSI N13.30.

COC Ne Chain of Custody Number assigned by the Client or STL Richland.

Count Error (#s) Poisson counting statistics of the gross sample count and background. The uncertainty is absolute and in the same
units as the result. For Liquid Scintillation Counting (LSC) the batch blank count is the background.

Total Uncert (#s) All known uncertainties associated with the preparation and analysis of the sample are propagated to give a measure

u,_ Combined of the uncertainty associated with the result, u, the combined uncertainty. The uncertainty is absolute and in the

Uncertainty. same units as the result,

(#s), Coverage The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard deviations.

Factor

CRDL (RL) Contractual Required Detection Limit as defined in the Client’s Statement Of Work or STL Richland “default”
nominal detection limit. Often referred to the reporting level (RL)

Le Decision Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
associated with the sample. The Type I error probability is approximately 5%. Lc=(1.645*
Sqrt(2*BkgrmdCnt/BkgmdCntMin)/SCntMin)} * (ConvFct/(Eff*YId*Abn*Vol) * IngrFct). For LSC methods the
batch blank is used as a measure of the background variability. Lc cannot be calculated when the background count
is zero.

Lot-Sample No The number assigned by the LIMS software to track samples received on the same day for a given client. The
sample number is a sequential number assigned to each sample in the Lot.

| MDC|MDA Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
with a Type I and I1 error probability of approximately 5%. MDC = (4.65 *
Sqrt((BkgrndCnt/BkgmdCntMin)/SCntMin) + 2.71/8CntMin) * (ConvFct/(Eff * Y1d * Abn * Vol) * IngrFct). For

LSC methods the batch blank is used as a measure of the background variability.
The instrument identifier associated with the analysis of the sample aliquot.

The U-234 result divided by the U-238 result. The U-234/U-238 ratio for natural uranium in NIST SRM 4321C is
1.038.

" RstMDC Ratio of the Result to the MDC. A value greater than 1 may indicate activity above background at a high level of
! confidence. Caution should be used when applying this factor and it should be used in concert with the qualifiers
: associated with the result.

Rst/TotUcert Ratio of the Result to the Total Uncertainty. If the uncertainty has a coverage factor of 2 a value greater than 1 may
indicate activity above background at approximately the 95% level of confidence assuming a two-sided confidence
interval. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result.

Report DB No Sample Identifier used by the report system. The number is based upon the first five digits of the Work Order

' Number.
i RER The equation Replicate Error Ratio = ($-D)/[sqrt(TPUs? + TPUd?))] as defined by ICPT BOA where § is the original
‘_ sample result, D is the result of the duplicate, TPUs is the total uncertainty of the original sample and TPUd is the
: total uncertainty of the duplicate sample.
{
li SDG Sample Delivery Group Number assigned by the Client or assigned by STL Richland upon sample receipt.
! Sum Rpt Alpha The sum of the reported alpha spec results for tests derived from the same sample excluding duplicate result where
| Spec Rst(s) the results are in the same units.
H
; Work Order The LIMS software assign test specific identifier.
‘ Yield The recovery of the tracer added to the sample such as Pu-242 used to trace a Pu-239/40 method.
STL Richland

rptGeneralinfo v3.72
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STI Data Review/Verification Checklist 5/21/2007 4:22:50 PM
\ - RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J7D100126; 05/24/2007

Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 7101458; RBETA-SR Beta by GPC-Sr/Y

SDG, Matrix: W05152; WATER

8.0 Correction Calculation Protocol Used. Yeg No N/A
oK v4

8.01 The Appropriate Methods Were Used To Analyze the Samples Yeg No N/A
o v

8.02 Final Results Are in the Appropriate Activity Units Yeg No N/A
oK v

8.03 Batch Contains the Required QC Appropriate for the Method Yeg No N/A
OK J

8.04 The Correct Tracer and QC Vials Where Used in the Samples Y&s No N/A
OK

8.05 Sample was Appropriately Traced Before or After Fractionating the Sample \;7 No N/A
OK

8.06 At Least the Minimum Sample Volume Was Used Y;? No N/A
OK

8.07 The Correct Count Geometry was Used. \;? No N/A
OK

8.08 The Sample was Counted for the Minimum Count Time or CRDL was Achieved. \:? No N/A
OK

8.09 Method Blank is within Control Limits. Yey No N/A
OK J

8.1 Comments:

8.11 Matrix Blank is within Control Limits. Yes No N/
No Matrix Blanks (MBIks) found in Batch! J

8.12 Method Blank({s) < QAS Limit Vaiue (No B Flag Necessary). Yy No N/A
OK

8.13 QAS Specified Duplicate Equation Value within Control Limits. Yey No N/A
OK (RPD) J

8.14 LCS within Control Limits. Y~? No N/A
OK

8.15 MLCS within Control Limits. Yes No v
No Matrix Spikes (MLCS) found in Batch!

8.16 MS within Control Limits. Yes No I:I}
No Matrix Spike Samples (MS) found in Batch!

8.17 Tracer within Control Limits. Yeg No N/A
OK

8.18 Samples are above Minimum Tracer Yield (No Failed Samples) \27 No N/A
OK

8.19 Sample Specific MDC <= CRDL. Yey No N/A
oK J

8.2 Comments:

8.21 Result < Lc, Activity Not Detected, U Flag. Yes No r:/}
No Limit Specified! i

8.22 Result < Mdc, Activity Not Detected, U Flag. Yes Ngr N/A
Batch Positive Resuft => J

JTLKWI1AA BETA 4.3E+01 L:3.0E+00
8.23 Result <= Action Level, when Defined. Yeg No N/A
OK; No Action Level Found => BETA J

OK; No Callin Level Found => BETA

8.24 Result + 3s >=0, Not Too Negative, Y&s No N/A
OK 1

8.25 Counting Spectrum are within FWHM Limits. Yes No N/
No FWHM found in Batch Datal

ISTL Richtand

P 1
QAS_RADCALCV4.8.26 age
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8.26 Instruments have Current Calibrations.

8.27 Correct Count Library Used.
No Count Library found in Batch Datal

8.3 Comments:

8.31 Results Blank Subtracted as Appropriate.
OK

Yes No

Yes No

8.28 Instrument Background within Limits at Time of Counting. (Not Applicable to this version. To be developed in later versior¥ds No

\K?No

First Level Revie\;ﬁX/ VSL QM\W Date 5/ 9/ / 6)

N/A

v

N/A

8.29 Instrument Check Source within Limits at the Time of Counting. {Not Applicable to this version. To be developed in later Wesiodid. N/A

N/A

ISTL Richland
QAS_RADCALCv4.8.26

Page 2
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Data Review Checklist

RADIOCHEMISTRY

Second Level Review

T10/45 y2
w018

QC Batch Number:

Review Item

No(¥) [NAWFNY]

A. Sample Analysis s
1., Are the sammple vields within acceptance criteria?

2. s the sample Minimum Detectable Activity < the Contract
Detection Limit?

3. Are the correct isotopes reported?

B. QC Samples i ‘
1. Is the Minimum Detectable Activity for the blank result < the
Contract Detection Limit?

2. Does the blank result meet the Contract criteria?

3. Is the blank result < the Contract Detection Limit?

4, Is the blank result > the, Contract Detection Limit but the sample
result < the Contract Detection Limit?

5. Is the LCS recovery with contract acceptance criteria?

7. Is the LCS Minirmum Detectable Activity < the Contract Detection
Limit?

8. Do the MS/MSD results and yields meet acceptance criteria?

9. Do the duplicate sample results and yields meet acceptance
criteria?

\

C. Other

1. Are all Nonconformances included and noted?

2. Are all required forms flled out?

3. Was the correct methodology used?

4. Was transcription checked?

NAW

5. Were all caleulations checked at a minimum frequency?

6. Were units checked?

,

VA

STL R

Comments on any “No” response:

Daterd T -8 7

T 7w
L e
Second Level Revic@‘f“vzzzé&//,/é >

L3-038B, Rev, 10, 8/02
ICHLAND
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| SEVERN | s STL Data Review/Verification Checklist 5/14/2007 3:28:14 PM

L IRENT ] RADIOCHEMISTRY, First Level Review
Lot No., Due Date: J7D080129,J7D090128,J7D090133,J7D090138,J7D100119,J7D100133,J7D100135; 05/24/2007
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 7101462; RSR85907 Sr-85/90 by GPC-7
SDG, Matrix: W05152; WATER
1.0 COC - o it T TG T e T D e T T T s

1.1 Is the ICOC page co‘mplete, includes all applicable analysis, dates, SOP numbers, and revisions? No N/A

2.0 QC'Batch* ' BRI SRR TRORTS e
2.1 Do the Summary/Detalled Reports include a calculated result for each sample hsted on the QC Batch Sheet? No N/A

2.2 Are the QC appropriate for the analysis included in the batch? No N/A

2.3 Is the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc? No N/A

2.4 Does the Worksheets include a Tracer Vial label for each sample? No N/A

3.0 QC'& Samples '
3.1 Is the blank resuits, yneld and MDA wuthm contract limits?

No N/A

REIRERE SRR

3.2 Is the LCS result, yield, and MDA within contract limits? No NI/A
3.3 Are the MS/MSD results, yields, and MDA within contract limits? Yes No h:l}

3.4 Are the duplicate result, yields, and MDAs within contract limits? No N/A

3.5 Are the sample yields and MDAs within contract limits? No N/A

4.0 Raw Data |

4.1 Were resuits caic.ulated in the No NlA

units
4.2 Were analysis volumes entered correctly? No N/A

4.3 Were Yields entered correctly? No N/A

4.4 Were spectra reviewed/meet coniractual requirements? No N/A

4.5 Were raw counts reviewed for anomalies? No N/A

N'o v

No N/A

Y~?
Yy
v
Yy
v’

5.1 Are all nonconformances included and noted?

g
(]
@ -

5.2 Are all required forms filled out?

5.3 Was the correct methodology used? No N/A

5.4 Was transcription checked? No N/A

5.5 Were all calculations checked at a minimum frequency? No N/A

5.6 Are worksheet entries complete and correct? No N/A

ESRCRSE RS

6.0 Comments on any No response:

Z —
First Level Review 9(/ 7/ ’ﬁ Date 5 / ‘/"’7

ISTL Richiand N 1
QAS_RADCALCV4.8.26" age
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STL

Data Review Checklist
RADIOCHEMISTRY

Second Level Review =

OCBachNumber. 7/ /0 /4 L

Ny

Review Item Yes (V) No _(i) N/A (V)
A_ Sample Analysis T

L. Are the sample vields within acceptance criteria?
2, Is the sample Minimum Detectable Activity < the Contract
Detection Limit?

3. Axe the correct isotopes reported?

B. QC Samples ' '

1. Is the Minimmum Detertable Activity for the blank result < the
Contract Detection Limit?

2. Does the blank result meet the Cogtract triteria? —
3. Is the blank result < the Contract Detection Limit?

4, Is the blank result > the Contract Detection Limit but the sammple
result < the Contract Detection Limit?

5. Iathe LCS recovery with contract acceptance criteria?

7. Is the LCS Minimum Detectable Activity < the Contract Detection
Limit?

8. Do the MS/MSD results and yields mest acceptance criteria?

9. Do the duplicate sarnple results and yields meet acceptance
criteria?

C.Other - ' ’ ‘ ) ' ]
1, Are all Nonconformances included and noted? —

2. Are all required forms filled out?

3. Was the correct methodology used? .
4. Was transcription checked? g :
5. Were all calculations checked at a mintmum frequency? ] ) ' :
6. Were units checked? ’ ) ) ’

VO N

N\

\\

Comments on any “No” response:

secem Lo Rmﬁ@%j/ L o gy

: s'i‘L RICHIHERTRev. 10, 8/02



 SEVERN | STL Data Review/Verification Checklist
. : ’ RADIOCHEMISTRY, First Level Review

5/17/2007 4:45:12 PM

Lot No., Due Date: J7D090128,47D090138,J7D100126,J7D100135; 05/24/2007
Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 7101459; RGAMMA Gamma by GER

SDG, Matrix: Wo05152; WATER

1.0 COC

1.1 Is the ICOC page complete: includes aH applicable analysw dates, SOP numbers and revisions?

2.0 QC Batch

2.2 Are the QC appropriate for the analysis included in the batch?
2.3 Is the Analytical Batch Worksheet complete: includes as appropriate, volumes, count times, etc?
2.4 Does the Worksheets include a Tracer Vial label for each sample?

3.0 QC & Samples .
3.1 Is the blank results, yield, and MDA within contract limits?

3.2 Is the LCS result, yield, and MDA within contract limits?
3.3 Are the MS/MSD results, yields, and MDA within contract limits?
3.4 Are the duplicate result, yields, and MDAs within contract limits?

3.5 Are the sample yields and MDAs within contract limits?

4.0 Raw Data '
4.1 Waere results calculated in the correct units?

4.2 Were analysis volumes entered correctly?

4.3 Were Yields entered correctly?

4.4 Were spectra reviewed/meet contractual requirements?
4.5 Were raw counts reviewed for anomalies?

5.0 Other
5.1 Are all nonconformances mc!uded and noted'?

5.2 Are all required forms filled out?

5.3 Was the correct methodology used?

5.4 Was transcription checked?

5.5 Were all calculations checked at a minimum frequency?
5.6 Are worksheet entries complete and correct?

6.0 Comments on any No response:
NCM 10-09933

2.1 Do the Summary/Detailed Reporis mclude a catculated result for each sample hsted on the QC Batch Sheet?

Vej' No
\:? No
\:? No
Ye

No

Yes No

=
(=]

EKE
g

<
5

&
o

=
<]

z
Q

=
1<)

oGS

o | A S 24

First Level Revi;w//j m /()/l AW&M Date 7// 7/(77

N/A

N/A
N/A
N/A
v
N/A
N/A
f://r
N/A

N/A

N/A
N/A
I\:/}
N/A

N/A

N/A
N/A
N/A
N/A
N/A

N/A

STL Richland
QAS_RADCALCv4.8.26

Page 1
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Data Review Checklist

RADIOCHEMISTRY

Second Level Review

OCBatchNumber: 7 /0 /55
' [00.Tv T

Review Item

Yes (V)

No(¥) TWA{F)

A. Sample Analysis _
1. Are the sample yields within accepfance criteria?

2. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?

\v

3. Are the correct isolopes reported?

B. QC Samples ’
1. TIs the Minirmum Detectable Activity for the blank result < the
Contract Detection Limit?

2. Does the blank result meet the Contract criteria?

3. Is the blank result < the Contract Deteclion Limit?

4, Is the blaok result > the Contract Detection Limst but the

sample
result < the Contract Detection Limit?

5. Is the LCS recovery with contract acceptance criteria?

7. Is the LCS Minimmm Detectable Activity < the Contract Detection
Limt?

\

8. Do the MS/MSD results and yields meet acceptance criteria?

9. Do the duplicate sample results and yields meet acceptance
criteria?

C. Other
1. Are all Nonconformances included and noted?

2. Are all required forms filled out?

3. Was the correct methodology used?

4. Was transcription checked?

5. Were all calenlations checked at a minimmum frequency?

ASALARNEA

6. Were units checked?

Comments on any “No” response: %Z(’/( /\ / (//7(

TN - 7
Second Level Rcview?“%&% e

'STL, RICEDANDR:v. 10, 8/02

Date: D "/,/" a7
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Clouseau
Nonconformance Memo

SEVERN

SERVICES

NCM#: 10-09933

NCM Initiated By: Lisa Antonson Classification:
Date Opened: 05/17/2007 Status:
Date Closed: Production Area:
Tests:

Lot #'s (Sample #'s):

QC Batches:
Nonconformance: LCS result out ot limits
Subcategory: Other (explanation required)

Anomaly
GLREVIEW

Environmental - Prep
Gamma by GER

J7D090128 (5), J7D090138
(1,2}, J7D100126 (1),
J7D100135 (1,2}, J7D110000

(459),
7101459

Problem Description / Root Cause

Name Date Description
Lisa Antonson 05/17/2007  In this Gamma batch, the LCS had a low recovery for Co-60. The sample was

recounted with acceptable results. Data accepted.

Corrective Action
Name Date Corrective Action
Lisa Antonson 05/17/2007 The sample was recounted.

Client Notification Summary

Client Project Manager  Notified Response How Notified
Response Response Note

Quality Assurance Verification

Verified By Due Date Status Notes
This section not yet completed by QA.

Approval History

Date Approved Approved By Position

Date Printed: 5/17/2007

STL RICHLAND

Note

Page 1 of 1
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SE V ERN ST L Data Review/Verification Checklist 5/24/2007 9:38:50 AM

L TRENT J RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J7D060257,J7D060275,J7D090128,J7D100133; 05/24/2007
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 7101460; RGAMLEPS Gamma by LEPS
SDG, Matrix: W05152; WATER
1. 1 Is the ICOC page complete mcludes aII appllcable analysns dates SOP numbers and rewsmns? Y~7 No NI/A
2.0 QC Batch: G IR0 e - B Rt (I PRI
2.1 Do the Summary/Detatled Reports mclude a calculated result for each sample hsted on the QC Batch Sheet? Yy No N/A
2.2 Are the QC appropriate for the analysis included in the batch? Yy No N/A
2.3 |Is the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, stc? Yy No N/A
2.4 Does the Worksheets include a Tracer Vial label for each sample? Y:)/ No N/A
30 QC & Samples- . T

1 Is the blank results, yleld and MDA wuthm contract Ilm!ts? Yy No N/A
3.2 Is the LCS result, yield, and MDA within contract limits? Yeg No N/A
3.3 Are the MS/MSD results, yields, and MDA within contract limits? Yes No v
3.4 Are the duplicate result, yields, and MDAs within contract limits? vi No N/A
3.5 Are the sample yields and MDAs within contract limits? Yy No N/A

4.0:Raw Data " :
4.1 Were results calculated |n the correct units?

I? .
4.2 Were analysis volumes entered correctly? Yy No N/A
4.3 Were Yields entered correctly? \;;v No N/A
4.4 Were spectra reviewed/meet contractual requirements? Yy No N/A
4.5 Were raw counts reviewed for anomalies? Yy No N/A

BI0Others . T o EEa e s
5.1

Are all nonconformances mcluded and noted? Yaes No by(
5.2 Are all required forms filled out? Yy No N/A
5.3 Was the correct methodology used? Yy No N/A
5.4 Was transcription checked? Yy No N/A
5.5 Were all calculations checked at a minimum frequency? Yy No N/A
5.6 Are worksheet entries complete and correct? Y~7 No N/A
6.0 Comments on any No response; '

e ~ 5.

First Level Review M/// Date S " 0Y-0O 7
ISTL Richland
0AS_RADCALGV4.8.26 Page 1
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STL

Data Review Checklist
RADIOCHEMISTRY

Second Level Review =

OC Batch Number: T/ 0/
l WOTr5 L

: Review Item Yes (V) No (V) N/A (V)
A. Sample Analysis B

1., Are the sample yields within acceptance criteria? e

‘2. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?

3. Are the correct isotopes reported?

B. QC Samples : :

1. Is the Minimum Detectable Activity for the blank result < the
Contract Detection Limit?

2. Does the blank result meet the Contract criteria?

3. Is the blank result < the Contract Detection Limit?

4, Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit?

5. Is the LCS recovery with contract acceptance criteria? —~
7. Is the LCS Minirmum Detectable Activity < the Contract Detection
Limit? '

8. Do the MS/MSD results and yields meet acceptance criteria?

3. Do the duplicate sample results and yields meet acceptance
criteria?

C. Other

1. Axe all Nonconformances included and noted?

2. Are all required forms filled out?

3. Was the correct methodology used?

4. Was transcription checked?

5. Were all calculations checked at a minimum frequency?

6. Were units checked?

A,

AVAN

NAYAN

\

NS

Comments on any “No” response:

Y e ) D _
Second Level Rcvicw/i(é}// C (/(C;é/%m._ . Date~"T =™ % p 7

‘STL RIGEOAMDRev. 10, 8/02



No Limit Specitied!

"SEVERN ST Data Review/Verification Checklist 5/3/2007 7:09:25 AM
P R N . . RS
TIREE O b3 RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J7D060275,J7D060271,J7D100126; 05/24/2007

Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 7101457; RTC99 Tc-99 by LSC

SDG, Matrix: W05152; WATER

8.0 Correction Calculation Protocol Used. \:e/sv No N/A
OK

8.01 The Appropriate Methods Were Used To Analyze the Samples ‘:7 No N/A
OK

8.02 Final Results Are in the Appropriate Activity Units W No N/A
CK

8.03 Batch Contains the Required QC Appropriate for the Method Yeg No N/A
OK

8.04 The Correct Tracer and QC Vials Where Used in the Samples i A Yes Nogz N/A
Incorrect Tracer/Vial =» JTGB21AD TCSG«<>TCSE Q:V9 O’L, L%}Jﬂ@ J

8.05 Sample was Appropriately Traced Before or After Fractionating the Sample ? \:7 No N/A
OK

8.06 At Least the Minimum Sample Volume Was Used \;? No N/A
OK

8.07 The Correct Count Geometry was Used. Yy No N/A
OK '

8.08 The Sample was Counted for the Minimum Count Time or CRDL was Achieved. \:ei No N/A
OK

8.09 Method Blank is within Control Limits. Y~? No N/A
OK

8.1 Comments:

8.11 Matrix Blank is within Control Limits. Yes No W
No Matrix Blanks (MBIks) found in Batch!

8.12 Method Blank(s) < QAS Limit Value (No B Flag Necessary), ij No N/A
OK

8.13 QAS Specified Duplicate Equation Value within Control Limits. Yes Ng/ N/A
RPD > UCL : 20.0=> JTGBA1AC TC-99 49.0 (RPD) J

8.14 LCS within Control Limits. Y~?' No N/A
OK

8.15 MLCS within Control Limits. Yes No I’V
No Matrix Spikes (MLCS) found in Batch!

8.16 MS within Control Limits. Yy No N/A
OK

8.17 Tracer within Control Limits. Yes No Iv
No Tracers found in Batcht

8.18 Samples are above Minimum Tracer Yield (No Failed Samples) Yes No h‘ly
No Tracers found in Batcht

8.18 Sampie Specific MDC <= CRDL. Yeg No N/A
OK J

8.2 Comments:

8.21 Result < Lc¢, Activity Not Detected, U Flag. Yes No

l;l?

QAS_RADCALCv4.8.26

8.22 Result < Mdc, Activity Not Detected, U Flag, Yy No N/A
No Positive Results
OK Calc_IDL Not Calculated

8.23 Result <= Action Level, when Defined. Yeg No N/A
OK; No Action Level Found => TC-99 J

OK; No Callin Level Found => TC-99 _

8.24 Result + 3s >=0, Not Too Negative, \fy No N/A
OK

8.25 Counting Spectrum are within FWHM Limits. Yes No N/
No FWHM found in Batch Datal

ISTL Richland Page 1

o'l KIUHLANLD




First Level Revi@ \BrQL/Q/\/\jYY\CW Date 6’} Qﬁ@

8.26 Instruments have Current Calibrations. Yes No N/A

8.27 Correct Count Library Used. Yes No N/
No Count Library found in Batch Data! ) ) o o )

8.28 Instrument Background within Limits at Time of Counting. (Not Applicable to this version. To be developed in later versiodéés No N/A

8.29 Instrument Check Source within Limits at the Time of Counting. (Not Applicable to this version. To be developed in later véegonbd. N/A

8.3 Comments:

8.31 Results Blank Subtracted as Appropriate. - Y‘7 No N/A
OK

ISTL Richland
QAS_RADCALCv4.8.26

Page 2

oL RICHLAND



Data Review Checklist

RADIOCHEMISTRY
Second Level Review

OC Batch Number: 7/ 4 14457
‘ WOTISEL

Review Item Yes (\1 ) No (¥ ) N/A (‘J )
A. Sample Analysis T

1., Are the sample yields within acceptance criteria?

2. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?

3. Arc the correct isotopes reported? .

B. QC Samples ' :

1. Is the Minimurmn Detectable Activity for the blank result <the
Contract Detection Lirmit?

2. Does the blank result meet the Contract criteria?

3. Is the blank result < the Contract Detection Limmit?

4, Is the blank result > the Confract Detection Limat but the sample
result < the Contract Detection Limit?

5. s the LCS recovery with contract acceptance criteria?

7. Is the LCS Minirmum Detectable Activity < the Contract Detection
Limit?

8. Do the MS/MSD results and yields meet acceptance criferia?

9. Do the duplicate sample results and yields meet acceptance
criteria? -
C. Other ’

1. Are all Nonconformances included and noted?
2. Are all required forms filled out?

3. Was the correct methodelogy used?

4. Was franscription checked?

5. Were all calculations checked at a minitowm frequency? -~
6. Were units checked?

\

Comments on any “No” response:

Second Level Rc%/% éé%:_\ : Date&—/jw'j“d 7

- LS-038B, Rev. 10, 8/02
STL RICHLAND



STL Data Review/Verification Checklist
L TRENT | RADIOCHEMISTRY, First Level Review

4/20/2007 3:54:01 PM

No Limit Specified! ‘ o N »
8.22 Result < Mdc, Activity Not Detected, U Flag.
No Positive Results
OK Calc_IDL Not Calculated _
8.23 Result <= Action Level, when Defined.
OK; No Action Level Found => H-3

V'No
Yy No

Lot No., Due Date: J7D090138; 05/24/2007
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 7101463; RTRITIUM H-3 by LSC
SDG, Matrix: W05152; WATER
8.0 Correction Calculation Protocol Used. \27 No N/A
OK
8.01 The Appropriate Methods Were Used To Analyze the Samples’ ' Y~7 No N/A
OK
8.02 Final Results Are in the Appropriate Activity Units \;? No NIA
OK
8.03 Batch Contains the Required QC Appropriate for the Mathod Yy No N/A
OK
8.04 The Correct Tracer and QC Vials Where Used in the Samples v? No N/A
OK .
8.05 Sample was Appropriately Traced Before or After Fractionating the Sample Yoy No N/A
OK
8.06 At Least the Minimum Sample Volume Was Usad é 74 [ Z/ ? Yes Ngs N/A
Analysis Volume => JTKP11AA 5.00<10.00 QvB é v Zﬁ ﬂ J
8.07 The Correct Count Geometry was Used. Yes Nos N/A
Count Geometry => JTQK21AF SVP15/5<>SVP10/10 - J
JTQKZ21AG SVP15/5<>8VP10/10
JTQK21AA SVP15/5<>SVP10/10 a ,é #‘L L/ /2@/(/7 prA
JTQK21AC SVP15/5<>SVP10/10
JTQK21AD SVP15/5<>SVP10/10
JTQK21AE SVP15/5<>SVP10/10 ‘
JTKP11AA SVP15/5<>SVP10/10
JTKP11AD SVP15/5<>SVP10/10 Q:VC _ _
8.08 The Sample was Counted for the Minimum Count Time or CRDL was Achieved, Yyr No N/A
OK
8.09 Method Blank is within Control Limits. Yog No N/A
oK J
8.1 Comments:
8.11 Matrix Blank is within Contro} Limits. Yy No N/A
OK
8.12 Method Blank(s) < QAS Limit Value {No B Flag Necessary). \;? No N/A
OK
8.13 QAS Specified Duplicate Equation Value within Control Limits. Yeg No NI/A
OK (RPD) J
8.14 LCS within Control Limits. Yy No N/A
OK
8.15 MLCS within Control Limits. Yey No N/A
OK
8.18 MS within Control Limits. Yes No v
No Matrix Spike Samples {MS) found in Batch! » ‘
8.17 Tracer within Control Limits. Yes No N/
No Tracers found in Batch! _ _ v !
8.18 Samples are above Minimum Tracer Yield (No Failed Samples) Yes No N/
No Tracers found in Batch! J
8.19 Sample Specific MDC <= CRDL, Yeg No N/A
OK J
8.2 Comments:
8.21 Result < Lc, Activity Not Detected, U Flag. Yes No

N/A

N/A

STL Richland
QAS_RADCALCv4.8.26

Page 1

STL RICHLAND

53



OK; No Callin Level Found => H-3

8.24 Result + 3s >=0, Not Too Negative.

OK

8.25 Counting Spectrum are within FWHM Limits.
No FWHM found in Batch Datal ‘

8.26 Instruments have Current Calibrations.

8.27 Correct Count Library Used.
No Count Library found in Batch Data!

8.3 Comments:

8.31 Results Blank Subtracted as Appropriate,
OK

First Level Ravuew W O%

YQJ'NO

Yes No
Yes No

Yes No

8.28 Instrument Background within Limits at Time of Counting. (Not Applicable to this version. To be developed in later versiontds No

8.29 Instrument Check Source within Limits at the Time of Counting. (Not Applicable to this version. To be developed in later Véesoné).

we LA 7

N/A

byt
N/A
v
N/A

N/A

N/A

ISTL Richland
QAS RADCALCv4.8.26

Page 2

STL RICHLAND
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STL

Data Review Checklist
RADIOCHEMISTRY

Second Level Review -

QC Batch Number: 1/7/0/ 'f/{j
| Lo 0TI

Review ltern Yes (V) [No(¥) N/A (VY]
A Sample Analysis ’

.. Are the sammple yields within acceptance criteria? ’ .

2. Is the sample Minixrmm Detectable Activity < the Contract
Detection Limit?

3. Are the comrect isotopes reported?

B. QC Samples i :

1. Is the Minimum Detectable Activity for the blank result < the _
Contract Detection Limit? -
2. Does the blank result mret the Contract criteria? "

3. Is the blank result < the Contract Detection Limit? 3
4. Is the blaok result > the Contract Detection Linit but the sample
tesult < the Contract Detection Limit?

3. Is the L.CS recovery with contract acceptance criteria? 7
7. Is the LCS Minirmum Detectable Activity <the Contract Detection
Limit? .

8. Do the MS/MSD results and yields meet acceptance criferia?

9. Do the duplicate sample results and yields meet acceptance
criteria?

C. Other

1. Are all Nonconformances included and noted?

2. Are all required forms filled out? -
3. Was the correct methodology used? ~
4. Was transcription checked? )
5. Were all calculations checked 2t 2 minpoum frequency? ] -
6. Were units checked?

Comments on any *“No” response:

1

f\
Q

Second Level Review: f’&{i-f-'{‘-o/ . (A é( Wrg..,\-'—«» Date; " = -2 7

LS-038B, Rev. 10, 8/02
STL RICHLAND



[SEVERN | Data Review/Verification Checklist
STL

5/11/2007 1:37:40 PM

LI RENT | RADIOCHEMISTRY, First Level Review
Lot No., Due Date: J7D100126; 05/24/2007

Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 7101456; RUNAT UNat by KPA

SDG, Matrix: W05152; WATER

1.0 COC

2.0 QC Batch~

2.2 Are the QC appropriate for the analysis included in the batch?
2.3 Is the Analytical Batch Worksheet compiete; includes as appropriate, volumes, count times, etc?

2.4 Does the Workshests include a Tracer Vial iabel for each sample?

3.0 QC & Samples™,
3.1 Is the blank results, y:eld and MDA within contract limits?

3.2 Is the LCS result, yield, and MDA within contract limits?
3.3 Are the MS/MSD results, yields, and MDA within contract limits?
3.4 Are the duplicate result, yields, and MDAs within contract limits? =~

3.5 Are the sample yields and MDAs within contract limits?

4.0 Raw Data e
4.1 Were resuits caIculated in the correct units?

4.2 Were analysis volumes entered correctly?
4.3 Were Yields entered correctly?
4.4 Were spectra reviewed/meet contractual requirements?

4.5 Were raw counts reviewed for anomalies?

5.0 Other - - ke
5.1 Are all nonconformances |ncluded and noted?

1.1 Isthe ICOC page compiete includes all applicable analysis, dates, SOP numbers and revxsmns? '

2.1 Dothe Summary/Detatled Reports include a calculated resuit for each sample hsted on the QC Batch Sheet?

<

No

@

SASECIRE

.No
No
No

No

>
2

ey No
No
No
No

No

No
No
No

No

AGgag ggaaa

es

No

No

N/A

N/IA
N/A

N/A

NIA
N/A
N/A
N/A
N/A
NIA
N/A
NIA
N/A

N/A

5.2 Are all required forms filled out? Yy NiA
5.3 Was the correct methodology used? Yeg No N/A
5.4 Was transcription checked? Yes No v
5.5 Were all calculations checked at a minimum frequency? Yes No I\y
5.8 Are worksheet entries complete and correct? Yy No N/A
6.0 Comments on any No response:

2h T~ 57
First Level Review (/7)) " // 57 Date
ISTL Richland 4 7 o
QAS_RADCALCv4.8.26” age 1

STL RICHLAND
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Data Review Checklist
RADIOCHEMISTRY

Second Level Review -

OCBatch Number: 77/ 0 /¢
| w0EIE L

— Review ltom Yes(V) [No(¥) [NAW)
A. Sample Analysis ‘

1., Are the sample yields within acceptance criteria? L
2. Is the sample Minimum Detectzble Activity < the Confract
Detection Limit?

3. Are the correct isotopes reported? ‘ . B T
B. QC Samples ) '
1. Is the Mipimum Detectable Activity for the blank result < the
Contract Detection Limit?
2. Docs the blank result meet the Contract criteria?
3. Is the blank result < the Contract Detection Limit?
4, Is the blank result > the Contract Detection Limit buf the sample
result < the Contract Detection Limit?
5. Is the LCS recovery with contract acceptanee criterda?
7. Is the LCS Mininmum Detectable Activity < the Contract Detection ‘
Lirnit? 4
8. Do the MS/MSD results and yields meet acceplance criteria?
9. Do the duplicate sample results and yields meet acceptance T
criteria?
C. Other
1. Are all Nonconformances included and noted?
2. Arc all required forms filled out? ' e
3. Was the correct methodology used? , -~
4. Was transcrption checked? ) ' e 1
e
7

\

\

5. Were all calculations checked at 2 minirmum frequency?
6. Were units checked?

L

Comments on any “No” respanse:

Second Level Revi%/éj C/g C%& Date: é"‘;//" Jd 7

~STL RICHDENDR:v. 10, 8/02
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Sample Cheek-tn List
Date/Time Received:_ Y4707
Client: P10 SLG# 405l i i TOF-02 b
Work Order Number: \J 700606457

Chisln o e IO'}*OQQ'QZ
Shipping Container ID: ARy

1, Custody Seals on shipping container intar:? o o \/( =

2. Custody Seals dated and signad” : o

3. Chaw of Custody record presar; !

4, Cooler temperature: kg p}/:‘,.\/‘a,:;*s,;.;=,:.fir.-:.-";,:.:'f:}:;.~ VAT

) 6. Number of samples in shippiry comumer o \
7. Sarmple holding times exceeded?”

8. Samples have:
fape

_custody seals ”l/ :

9, Samplesare:
”_in good condition
broken

10 Sample pH taken? NA L phied it pis o

11 Sample Location, Sumple Coliscior Lstad
*For documentation only. No corrective ot wow i

12, Were any anomalies identified in samyple 1o LI - —

13, Descrniprion of anomalies (inclid- samisie sanoers

Client Sample 1D

Client Informed on bv

[ ) Noaction necessary; process as is

Project Manager

L8-023,12/05, Rev 6

STL RICHLAND
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Sample Checicn g

Date/Time Received: ﬁ l/ 05 07 /L/}ﬁ

ent: ?%ﬂu SOG 1 _WOSISA M“;JWFRJPZf%E

Work Order Number: J7Jé’é’ci:7_{,_ Cha of Custedy # —707 0.27 3 Z—

Shipping Container {13

e Al Bk
1 Custody Seals on ShppIng contimner yne:” A Ye&'/ Ny
2. Custody Seals dated and stgned” N \,/ N
3. Chain of Custody record present? yf;,./» NG

Couler lemperatuie: — N./-\}'/]' 4 “-«'cx:mcaﬁiac:"pac‘;kmg; A rialy g N 7
/

6 Number of samples in shipping conta e

7 Sample holding times exceeded? NEA Yeg i No i
8 Samples have:

lape

e CUSOd Y el

CoaLels
____}L“,\");i‘:()[_‘w‘!ii({;‘. SAMPICE by

gl Samples are
N good conditgn
broken

10 Jample pH taken? Na ]

i Sample Locaton, Sam pie Collecwor Lisige?
"For documentaiion onfy, No Lurtcct)w‘: acnon needng

12 Were any anomalies dentified insample et ?

i Dcscnp(iom of anomaiies (inelude Sarnpie numbers

Td ;ﬁ 7};“% 0405 07 ype

e A *..m,. T e v e

[

F Clicm ent Sample 10 u__“L_h_Amlzms chucsud .

Clent Informed on _

S T T [ THENITYS

T S o S
{1 Noaction BECessary; process as i,
Prowect Mannger T

L0232, 9/03, Rev §

STL RICHLAND
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Sumple Check-in |gy

Date/Time Received:»_%_/_é&’z‘j_f{é?

Cliet:__ér(n) SDG e MOSI53  up L L0706
Work Order Ntunbcrwgééﬁﬁ_?é___ Cnaw e Ll Z’d@é Y

Shipping Container ID: A Bt

1. Custody Seals on shipping comuiner inmey o . \/

yan
3 Chain of Custody record presenit C

4, Cooler lemperature: M4 l/ Ve e i

2. Custody Seals dated ang signed?

: 6. Number of samples in shippirg comemer tQ —
7. Sample holding times excueded? . V/

8, Samples have:
tape I

. custody seals ‘/ L
9. Samples are:

7 in good condition
broken

10, Sampie pH taken? NA T pife? % 2l

11, Sample Location, Sample Coliecior Listed? « v o o
*For documentation only, No corrective aciion need 1, .

12, Were any anomalies identified in sample receiy ! ST /

13. Description of anomalies (neluds semsic ron

Sample Custodian: { ; s

Client Sample D

L

Client Informed on S O —

[ ] No action necessary, process as is.

Project Manager_ R R

L8-023, 12/05, Rev 6

STL RICHLAND
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Sample Checi-in Lis:

Date/Time Received:hﬁ/é_[,oimlggu
Client: /6‘0&] SDO # uJd :;‘;‘/6‘:;1 A SC}?{)‘()S R

Work Order Nunlbcr:_&_zmzt_(_)_fjg{a_;_{ fi SO“? 00 3-75,%3 B0 NS
Shipping Container > _ Avwivbe

1, Custody Seals on shipping conuiner ipmer /\ o

2. Custody Seals dated and signud” R

3. Chain of Custody record pres.ri”

4. Cooler femperature: Mg e SNwnLe e
. 0. Number of samples in shippiry :o;unu.-n::;',_”____'__v_\fn)ﬁ:_« o

7. Sample holding times exceeded- /

8. Samples have:

Jlape
custody seals

9. Samples are:
—./in good condition )
broken o
iy
1. Sampic pH taken? NA [ pii‘c..'fl)’/(,:.n:»,r 4

. Sample Location, Sample Collecior Ligteq?
*For documentation only, No cericets

12 Were any anomalies identified in sumple oo
¥ ; :

13. Description of anomalies (neled s sonoie monr, -

Sample Custodian:

Client Sample 1D

Client Informed on_ e O
[ ] Noaction NCCESSary; process as Js,
Project Manager - - . L aw
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Sample Checkein Lis

Date/Time Received; )/ W_Q{O_’Z_/,{ 7O
Client; P&

Shipping Container ID: N Ay BU
L. Custody Seals on shipping coniineg e
2. Custody Seals dated and sipgmng

3. Chain of Custedy record present?

4 Cooler temperature: \./ SVermioeii

) 6. Number of samples in shippis .y sedtalier ]

7. Sample holding times exceeded?

8. Samples have:
1ape
custody seals

9. Samples are:

7 in good condition

..broken
10, Sample pH taken? NAT!L piiey 1/ ‘
I Sample Location, Sample Coll:¢

*For documentation only, No ¢ we s

12, Were any anomalies identified - Samiple recving!
13, Description of anomalies (imchudde snmple nomberos .

Sample Custodhan:

L Client Sample 1D

DO dOSISR o oz 003

Work Order Number: (7 7 )¢/ T O/AF Cha ol

poCET e

e
T
]

Client Informed on by SRR SRR SR
[} Noaction nccessary; process as is.
Project Manages R o
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ample Check-in Lisy

S
Date/Time Received: Z 2[ (f?_/f?()
Client:J{%_/AJ — 3DU MOJ/SJ S For o3 o
Work Order T\uinber_;[«z{é_lf_?éj/5j Gl ul el o I@‘f@y ~29, 30
Shipping Container ID: ArBEy
L Custody Seals on shipping contuirer intme

R
2, Custody Seals dated and signed” S
3 Chainof Custody record preser.; "
(Wl

4. Cooler lemperature: A

: 6. Number of samples in shipping convonern 2
7. Sarple holding times exceeded? LRI et
8. Samples have:

tape
custody seals

9. Sumples are:
~In good condition
broken

10, Sample pH taken? NA LT pHET i T

1, Sample Location, Sample Collecior Listeds « S
: ¥For documentation only. No corrective avuon pogr g

12, Were any anomalies identificd in sumple ensipl? o e

13, Description of anomalies (Inchuds sarple nimbe e

Sample Custodian:

, Client Sample ID

f l

Client Informed on_ by e

[ ] No action NICUCSSAry; process us is
Project Manager B <1
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Sample Check-iy Lise

Date/Time Received: éf Q@Z_, /570
Cliont,___/H-eJ - SDGRGRE/SRA GOF-003 .-

Work Order Number:iz_ QQZQ / 3’ g ~ Chag ol Covp Go 7 -C0 3: ¥2,90

Shipping Container ID: Al 3

1 Custody Seals on shipping contiiner o
2. Custody Seals dated and signug”
3 Chainof Custody record preser.:”

4, Cooler temperature: .N.»\{—i-‘/ :5)‘-,f‘v-;:'z:‘lf-.:-:.;,i.él,:/;.-::"'as‘\‘_r Tl .,/‘

: 6. Nurmber of samples in shippir.s st ‘cQ“ )
7. Sample holding times exceeded” 7
8. Samples have:
e lapE ST
custody seals
2, Samples are:
_in good condition )
broken o
10. Sample pH taken? NA' - phes Ao /
I Sample Location, Sample Coll-cuor Listagy < L
*For documentation only. No worreetive 5ot 0 i .
12, Were any anomalies identified in sumple recoing A e e
13. Description of anomalies (includ: sample numbersy
Sample Custodian:
Client Sample ID

Client Informed on______ R e Ly e
[ ] No action necessary; process as is.

Project Manager
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Sample Check-in [y
Date/Time Receivedzm’ﬁ@-!Y,Z?:m
Client:___ e/ SDO# _#DE/E . Lo Tot o3
Work Order Number:i?_é_/_m / /_Z Chaw of i

©o FO%031- 25
Shipping Container ID: A Bilw

I Custody Seals on shipping contuinsr intae WS :
2. Custody Seals dated ang signeg’ v :
3, Chain of Custody record preser:” . Ve T ;
4, Cooler emperature: . NA L/ s

S

7. Sample holding times exceeded” " d

6. Number of samples in shippirg contmner

8, Samples have:

lape
__custody seals

9. Samples are;
.11 good condition
broken

10, Semple pH takeg? NALD pH<2 ks

1. Sample Location, Sample Collecior Lis
*For documentation only. No corrective auian neos ¢

12, Were any anomalies identified msample receing Lo y”

13, Description of anomalies (lelude sampls Remberan o

Sample Custodian: ,6, .

Client Sarple 1D Al el

Client Informed RS - S A LR IS OO
[ ] Noaction necessary; process as is.
Project Manager
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Sample Check-iy Lisy

| cuenz:JmMW Sy HoE/5Z .. : - ?<
Work Order NLunbcr:;ZZQﬁ/ﬁ? /4G Ui ol e L/QC)%’ - OQj) ,1%

Shipping CODIamcr m:‘mm.a»h,,,._m_»__’ Ay iy 7 N
. Custody Seals on shipping container inuer EE V/ o
2. Custody Seals dated and signey?

3 Chain of Custody record present? . , / 4

4, Cooler temperature: N \/ AT T e

) 6. Nurnber of samples in shippivg ontie: o ( o
7. Sample holding times excue e Lo

8. Samples have:

ape
custody seals

9. Samples are:
~/ in good condition
. broken

10, Sampic pH takey? NA

11 Sampic Location, Sample Uo
*For documentation oaly. Ny vorreqt

12. Were any anomalies identified in sample veveipg? . D e

13 Description of anomalies (include samipte o, i

ASs”

Client Informed on_

[ ] Noaction necessary; process ag is.
Project Manager R
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_ Sample Check-in Ligy

Date/Time Rcceived;_"é’/ﬂﬂ_/,fﬂf

G PEL)  siipmssa Sereed
Work Orde }\!u:'zlber:'iz/:}_/__@@é e R R RN 50 Zfécjy‘ ﬂ/, 96}, /06

Shipping Container ID:

Aar Bl g

I Custody Seals on shipping coruiner e N / Lo
2. Custody Seals dated and sigmedy T

4, Cooler lemperature: l/ EE N ‘ , v

3. Chain of Custody record preger” ) o

6. Number of sarnples in shuipdg o - _3 o
7. Sample holding times exceeded -

8, Samples have:
_tapc Gt

__custody seals W
9. Samples are:
wgood condition
_broken

10, Sampie pH taken? NAT ple s

i1 Sampic Location, Sample Coliccior Lisied? «
*For documentation only. No corrective acijon needed

12, Were any anomalies identified i sample ISP Vo

13 Descriprion of anomalies (lcluds sanpis g

—

Client Informed on__ by - oy

{ ] Noaction NECEssary, process as is.
Proje:ctI\/Ianagcr_“________~ R prry

L8-023,12/05, Rev 6

STL RICHLAND

85



O
e o]

NOILISOdSIa
g g Ad pasodsig (ssao0sd ut pasn “ampadscud qej 15d JRuoISNO 03 Wy 3-5) poyon esodsiq | FIINYS TVNIL
WL /e Ag paAady, JulLp e Ag pagsmburoy
BYO = X uy =y
wnEBeIA = A O = 0 AL e Ag pan1asay sun e Ag paysmbuny
paory = oy i 'Y
un = m sps = Ly
Ny = QUY, o g
i ey = e sut e 7 7 kapwmsmy au g ieq A, Ag paysmbumpay
pivs weuy = sy s =y : =57 7 \.VNNQ i .
sph L6 U Yy 7 > 7| Spr (00260 TIVH W
» XUIEW g preq wig wug Ag poataoayy] st yeq Rl ysmbugey
SIS T AL
2> Hd 0} EONH (1) 0619 :3d9 dIOIUd dIS 0SS | O TW000LXE A o im SAONLG
2> Hd 0} CONH (6) 1951 SO TTIVWYS | /D w-000pxL { Volm BADLE
QuUON ueog AARoY d wozx | LSOV Lol m SAOWLE
JALBALISIY lﬁ sisAjeuy opdureg Jourgyuo)) adA 1 joN awf aeq . arqel "oN opdwieg
H

"2mso[d Aep ‘OJS 3Uo ol paunugns sadutes MO TNNJ [IF Jo1eg HOSM

"SKEP p1 Jo amsopd

OIS pas0xa 03 J0u 'DAS 30 OME SIVS L0 M PUE °S [ 'D 'V 45pim pansuqns sadutes INNJ 12 4o OS5 M 1400%0 SQET (v

{€661/0661) 5 00¥S 19PAD O $3d Jqeseaja

jou 3xe QYD 6 tad uopeiiodsurs 1o pajemIaL 10U T JRY) SUOHERUINIOD 12 [ELINIEI SABIEOIPEY SWIBMOD 4o e

ON [A] SSA :LORAWSXT ANANDY [BI0L 3] PIoH SNOLLOOHISNI TVIDUdS SMAVINTH/SOIVZVH T TdAVYS A TISSOd
. AAIIS
*ON AJI3QO1J INSIIO) skeq gy ‘Aysoud [od03084
SPIEA TACY PUETOTY PeTUIoTa Huum.” ﬂwm_
ON (g A1Y/SUIPRT JO Jig JURVAIYS 3O POYIIEA] ey TS
- - = LOUTHOGYN Hd-7dN
‘awsy gy 3 “ON 35340 33j) @ luﬂ%w AN SPLL 3Moay £
SIS PIOTURH t00-I0D
PO IBABY)/IBPA() ISRGIING UiBLI( Bufjoweg i d AL "ON AVS %
950SFLE-608 — RERIS IO M ;
Xvi NISIA 0N FUOYUIR J3ISINDIYPEIUCD) ﬂ.—oﬁm—.—gm 103331100 UW
T o T 28 N\Q;\._ £59 mUQQ M
-C00- T esvS077 1 B
PI-€00-L09 1LSAno SISATVNY ATdIAVS/AJdOLSAD A0 NIVHD cgra0/@LLTINND PP
#°2°0°D)




~
[e0]

NOLLISOJSIa
;] Mmeq Ag pasodsig (s5900ud wt pasn ‘ampasaud qey sad ‘zawoisnd 03 LMY *3-3) podp] jesodsiq ATINVYS TYNIL
aumf jarect Ag pantaovy] oun g aeq Ag paysmburoy
BYPY = X 4y = v
wueEsaA = A M= o aumyeq Ag paatooay] sun | eQ Ag peysmbury
puwry = ‘1 A = M
HUM =M sepgy = gy
mor ey~ e v aung oreqy — t55 wﬂ»mﬁ?_osm sun aeq — - Do wmm %W_%E_.um
Ploswiugg = g Bos = S ~ by N v ¢
c [ ; Z .1\\\ SRR
- A4 /o LUl¢ b mn@ = m > . Sy 006U mm&\“& e o -
» X1 S 1S ngd  pas1ooay sauit [ /o1eQq 1S iy | paysmburey
Ng 7L 2
2> Hd O} CONH (1) 06-S *0d9 dIOIUd 9IS OSINS | /o Tw-000LxE N R Im 0oanLg
2> Hd o} EONH (B} 1811 SO TIVAINYD /D TW-00PXL | | M 00an L8
SUON ueos Aoy d wozx | AEot|LbiM]m 00aWLE
_ 2ANBAINSIY sisfjeuy ojduwieg 1suteiuo)y adA 1 /oN |y aeq * ai qe1 "ON djduueg

[ ] ON [A] A UONGLISXT AMAIDY [BI0]

DS P330x3 0 10 " 0 QUL SAYS L0 M. PUE S ] D) 'Y S9PUN paunuqRs SHALES INNG /2 49108 408 A 10395 SQE] (1Y

AMSOp AEP ‘DS 260 Ot poRIIIGNS SI|dutes MO TNNG HE 19IRG ADSM
‘SAED p1 JO amSofs

SWH [, PIOH SNOLLDIYISNI TVIDEJS,

(£661/0661) §"00¥$ $3p10 FO 1d dqeEsea[4
104 312 1nq MAD) 6 15d nopentodsury 10§ paremIat jou sie 1B} SUOBEGUIDUOS JE [BUDIZIN SAUDROIPEY SWEOD) 4y  we

SHIVIWIWSQAVZVH T TdNVS F15ISSOd

ON ALIBU04J IUSHO) sheq gy Ajuougd

‘ON 1t 21y /Buipey Jo (g

IS ATTADD

AANY
10303024

WAL JO poyIs N

DUy PoTeIoa IOy TUIIT, QNHMMM_
A4S 1) CLPSUUYS)

s b 0N 35947y 93]

a-a0S -

H= 3ny

LOOCHOIVIN H9-7aNT

AND

aus ] 3L, WoloL
TS PIoTe d
3PO]) IBIBY /13D aSRYIING Suw..wu u::nm_wm mcmwmwwﬁmm
OLUS-9LE-60% THERIISTIO0 TIH WS )
Xvd NISW “ON FUOYAID |, 3)SINDIYIIEIO] ggﬁo:e@l
T Jjo T o8y LOAEET wimvb B!
ST-€00-L09 LSANOTA SISATVNVY T TdVS/AAOLSND A0 NIVHD 55977 Nng P
500 SLeo! T L




Surple Cloon Lo

Date/Time Rucavad_m?f_/i@?_"/yyéf

lecnti_%m SPUBLIEBIT2 wal i o 003

Work Order Number: 7 7.5 M7D/00/35 Chatn of

e e s e

Custoc - @'57‘505”/%/ Y

Shipping Container D: Alrdilty

1. Custedy Seals on shipping comuins e, i / .
2, Custody Seals dated and Shnd : v .
3, Chaw of Custody recorg pres ) - / "
4, Cooler {8mperamrc:m___wm NA {-:‘A'\'\:;’!als{a:}.il:: ek 4 I
N 6. Number of samples in shipplig conganes N Q‘
7. Sammple holding times exceeded? LR

8. Samples have:
RN 101

~~~~~~~ custody sealy / .

5. SWCS are:
W good condition
broken

i :
10, Sample pH taken? NATT pH<2 14 | Y

11 Sample Location, Sample Collecior Ligtogy «
*For ducumentdnon only, No corrective 5

12. Were uny anomalies idenblivd i v . "

13, Deseriprion of anomulies Cactude sunpts o

et

Sample Custodian: _..___Z;,_@Z -

Client Sample 1D

s SRR SUEON SR

Chent Informed s,

[ ] Noaction Recessary; process as iy,
Project Manager e e b

LS-023, 12/05, Rev 6
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5/21/2007 4:22:22 PM

ICOC Fraction Transfer/Status Report

ByDate: 5/21/2008, 5/26/2007, Batch: '7101458', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus

Accepting

Comments

7101458

AC CaicC
SC

SC

sC

SC

SC

5C

SC

AC
AC
AC
AC
AC

BockJ
wagarr
Bockd
Bockd
AshworthA
AshworthA
BlackCL
DAWKINSO

Bockd
AshworthA
AshworthA
BlackCL
DAWKINSO

5/7/2007 1:39:35 PM

IsBatched 4/11/2007 4:24:44 PM
InPrep 5/7/2007 1:39:35 PM
PrepiC 5/7/2007 1:43:11 PM
inPrep?2 5/17/2007 12:25:40 PM
Prep2C 5/18/2007 12:34:28 PM
InCnt1 5/18/2007 12:36:30 PM
CalcC 5/18/2007 7:10:04 PM

5/7/2007 1:43:11 PM
5/17/2007 12:25:40
6/18/2007 12:34:28
5/18/2007 12:36:30
5/18/2007 7:10:04 PM

ICOC_RADCALC v4.8.26
RICH-RC-5015 Revision 4
RICH-RC-5014 REVISION 6
RICH-RC-5014 REVISION 6
RICH-RC-5014 REVISION 6
RICH-RD-0003 REVISION 4
RICH-BD-0003 REVISION 4

STL Richland
Richland Wa.

ACTACCEpImg ENtry, SC. Status Change

Page 1

Grp Rec Cnt:6
ICOCFractions v4.8.26

STL RICHLAND
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5/14/2007 3:22:25 PM

|ICOC Fraction Transfer/Status Report

ByDate: 5/14/2008, 5/19/2007, Batch: '7101462', User: *ALL Order By DateTimeAccepting

STL Richland
Richiand Wa.

[ACTATTERHNg ENY, ST STEls Changs

Q Batch Work Ord CurStatus Accepting Comments
7101462 )

AC CalcC BockdJ 4/20/2007 7:41:40

SC wagarr IsBatched 4/11/2007 4:24:44 PM ICOC_RADCALC v4.8.26

SC Bockd InPrep 412012007 7:41:40 AM RICH-RC-5017 Revision 5
SC ManisD InSept 4/26/2007 7:40:40 AM RICH-RC-5006 REVISION 6
SC ManisD SepiC 4/30/2007 4:56:24 PM RICH-RC-5006 REVISION 6
SC DAWKINSO InCnt1 4/30/2007 6:03:20 PM RICH-RD-0007 REVISION 5
SC DAWKINSO Cnt1C 4/30/2007 10:13:52 PM RICH-RD-0007 REVISION 5
SC ManisD InSep2 5/9/2007 7:45:58 AM RICH-RC-5071 REVISION 4
SC ManisD Sep2C 5/9/2007 3:46:26 PM RICH-RC-5071 REVISION 4
SC DAWKINSO InCnt2 5/8/2007 4:17:37 PM RICH-RD-0003 REVISION 4
SC StringerR CaleC 5/11/2007 9:54:59 AM RICH-RD-0003 REVISION 4
AC ManisD 4/26/2007 7:40:40

AC ManisD 4/30/2007 4:56:24 PM

AC DAWKINSO 4/30/2007 6.03:20 PM

AC DAWKINSO 4/30/2007 10:13:52

AC ManisD 5/9/2007 7:45:58 AM

AC ManisD 5/9/2007 3:46:29 PM

AC DAWKINSO 5/9/2007 4:17:37 PM

AC StringerR 5/11/2007 9:54:59

Grp Rec Cnt:9
Page 1 ICOCFractions v4.8.26
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5/17/2007 4:44:20 PM ICOC Fraction Transfer/Status Report

ByDate: 5/17/2006, 5/22/2007, Batch: 7101459, User: *ALL Order By DateTimeAccepting

Q Batch Work Ord  CurStatus Accepting Comments
7101459

AC CalcC Bockd) 4/20/2007 9:06:25

SC wagarr IsBatched 4/11/2007 4:24:44 PM ICOC_RADCALC v4.8.26

sC BockJ inPrep 4/20/2007 9:06:25 AM RICH-RC-5017 Revision 5
SC Bockd PreptC 4/20/2007 9:25:02 AM RICH-RC-5017 REVISION 5
SC AshworthA InPrep2 4/25/2007 10:59:08 AM RICH-RC-5017 REVISION 4
5C BlackCL InCnt1 4/26/2007 12:43:18 PM RICH-RD-0007 REVISION 5
sC DAWKINSO CaleC 4/26/2007 9:39:12 PM RICH-RD-0007 REVISION 5
sc BlackCL InCnt1 5/15/2007 1:33:19 PM RICH-RD-0007 REVISION 5
sC DAWKINSO CalcC 5/18/2007 3:23:49 PM RICH-RD-0007 REVISION 5
AC Bockd 4/20/2007 9:26:02

AC AshworthA 4/25/2007 10:59:08

AC BlackCL 4/26/2007 12:43:18

AC DAWKINSO 4/26/2007 9:39:12 PM

AC BlackCL 5/156/2007 1:33:19 PM

AC DAWKINSO 5/18/2007 3:23:49 PM

AT ACCapling Entry, SUT STalls Changa
STL Richiand Grp Rec Cnt:7
Richland Wa. Page 1 ICOCFractions v4.8.26

STL RICHLAND 106
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52412007 9:31:59 AM ICOC Fraction Transfer/Status Report
ByDate: 5/24/2006, 5/29/2007, Balch: '7101460', User: *ALL Order By DateTimeAccepting
Q Batch Work Ord CurStatus Accepting Comments
7101460
AC CalcC BockJ §/10/2007 10:35:07
sC wagarr IsBatched 4/11/2007 4:24:44 PM ICOC_RADCALC v4.8.26
SC Bockd InPrep 5/10/2007 10:35:07 AM RICH-RC-5014 Revislon 6
SC Bock.J PrepiC 5/10/2007 11:12:59 AM RICH-RC-5017 REVISION 5
SC BostedD Prep2C 5/22/12007 11:23:46 AM RICHRC5025 REV3
SC BlackCL InCnt1 5/22/2007 14:27:21 AM RICH-RD-0007 REVISION 5
SC DAWKINSO CalcC 5/22/2007 9:34:54 PM RICH-RD-0007 REVISION 5
AC BockJ 5/10/2007 11:12:59
AC BostedD 5/22/2007 11:23:46
AC BlackCL 5/22/2007 11:27:21
AC DAWKINSO 5/22/2007 9:34:54 PM
f ;
STL Richland Grp Rec Cnt:5
Richland Wa. Page 1 ICOCFractions v4.8.26
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513/2007 70757 AM ICOC Fraction Transfer/Status Report

ByDate: 5/3/2006, 5/8/2007, Batch:'7101457", User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments
7101457

AC CalcC BockJ 4/18/2007 9:53:29

SC wagarr IsBatched 4/11/2007 4:24:44 PM ICOC_RADCALC v4.8.26

SC BockJ InPrep 4/18/2007 9:53:29 AM RICH-RC-5015 Revision 4
sC Bockd PrepiC 4/18/2007 10:09:23 AM RICH-RC-5016 REVISION 6
5C FABREM inSep1 4/18/2007 10:22:45 AM RICH-RC-5069 REVISION 5
sC FABREM Sep1C 4/18/2007 6:39:19 PM RICH-RC-5086 REVISION 2
SC BlackCL InCnt1 4/18/2007 6:40:33 PM RICH-RD-0001 REVISION 3
sC StringerR CalcC 4/20/2007 10:41:53 AM RICH-RD-0001 REVISION 3
AC BockJ 4/18/2007 10:09:23

AC FABREM 4/18/2007 10:22:45

AC FABREM 4/18/2007 6:39:19 PM

AC BlackCL 4/18/2007 6:40.:33 PM

AC StringerR 4/20/2007 10:41:53

ACTATTEptng ATy ST SIats CRange

STL Richland Grp Rec Cnt:6
Richland Wa. Page 1 ICOCFractions v4.8.26
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472012007 3:53:45 PM

ICOC Fraction Transfer/Status Report

ByDate: 4/20/2008, 4/25/2007, Batch: '7101463', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments
7101463
AC CalcC McDoweliD 4/16/2007 8:59:11
SC wagarr IsBatched 4/11/2007 4:24:44 PM ICOC_RADCALC v4.8.26
SC McDowellD InSep1 4/16/2007 8:59:11 AM RICH-RC-5007 REVISION 6
SC McDowellD SepiC 4/18/2007 1:43:51 PM RICH-RC-5007 REVISION 6
SC StringerR InCntt 4/18/2007 1:48:30 PM RICH-RD-0001 REVISION 3
SC StringerR CalcC 4/19/2007 12:10:31 PM RICH-RD-0001 REVISION 3
AC McDowellD 4/18/2007 1:43:51 PM
AC StringerR 4/18/2007 1:48:30 PM
AC StringerR 4/19/2007 12:10:31

Richiand Wa. Page 1 ICOCFractions v4.8.26
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5/11/2007 1:31:08 PM

ICOC Fraction Transfer/Status Report

ByDate: 5/11/2006, 5/16/2007, Batch: '7101456', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord  CurStatus Accepting Comments
7101456
AC CntiC Bockd 4/18/2007 11:11:23
SC wagarr IsBatched 4/11/2007 4:24:44 PM ICOC_RADCALC v4.8.26
SC BockJ InPrep 4/18/2007 11:11:23 AM RICH-RC-5015 Revision 4
SC BockJ Prep1C 4/18/2007 11:17:31 AM RICH-RC-5015 REVISION 4
SC AshworthA inPrep2 4/30/2007 12:12:51 PM RICH-RC-5015 REVISION 4
SC AshworthA Prep2C 5/1/2007 12:40:31 PM RICH-RC-5015 REVISION 4
SC NelsonT Cnt1C 5/7/2007 4:41:01 PM RICH-RC-5058 REV 7
AC BockdJ 4/18/2007 11:17:31
AC AshworthA 4/30/2007 12:12:51
AC AshworthA 5/1/2007 12:40:31 PM
AC NeisonT 51712007 4:41:01 PM
TACTEpT 7V;
STL Richland Grp Rec Cnt: 5
Richland Wa, Page 1

{COCFractions v4.8.26
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