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Certificate of Analysis

Pacific Northwest National Laboratories
Sigma V Building
Richland, WA 99352

April 25, 2006

Attention: Dot Stewart

SAF Number . G06-003, S06-003, 106-026, 106-024, 106-025
Date SDG Closed . March 7, 2006
Number of Samples . Twenty One (21)
Sample Type . Water
SDG Number W04879
Data Deliverable . 45-Day / Summary

CASE NARRATIVE

1. Introduction

Between March 2, 2006 and March 7, 2006, twenty one 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 lIDs:

PGW ID# STLR ID# MATRIX DATE OF RECEIPT

B 1HPK1 HOPM9 WATER 3/2/06

B 1HPK2 HOPNC WATER 3/2/06

B I1HPL2 HOPND WATER 3/2/06

B 1HPK8 HOPNE WATER 3/2/06

B 1 HMII4 HOPNI1 WATER 3/2/06

B1HMH6 HOPNJ WATER 3/2/06

B1HMF7 HOPNK WATER 3/2/06

B 1HIM70 HOPNP WATER 3/3/06

B I1HM74 HOPNT WATER 3/3/06

B 1HPC7 HOPNX WATER 3/3/06

BlHPJ1 H0R57 WATER 3/6/06

B 1HUPH9 H0R58 WATER 3/6/06

B 1 HRO9 HOR6A WATER 3/6/06
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B1HRW5 HOR6C WATER 3/6/06

B 1HN60 H0R65 WATER 3/7/06

B IHV44 H0R66 WATER 3/7/06

B 1HMK4 H0R67 WATER 3/7/06

B1IHMK6 H0R68 WATER 3/7/06

B 1HMK2 HOR7C WATER 3/7/06

BlHEPR8 HOR6K WATER 3/7/06

B 1HPW7 HOR7G WATER 3/7/06

11. Sample Receipt

The samples were received in good condition and no anomalies were noted during check-in.

Ill. Analytical Results/Methodology

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

The requested analyses were:
Gas Proportional Counting
Gross Alpha by method RICH-RC-5014
Gross Beta by method RICH-RC-50l4
Strontium-90 by method RICH-RC-5006
Gamma Spectroscopy
Gamma Spec (LL) by method RICH-RC-5017
Iodine-129 (LL) by method RICH-RC-5025
Liquid Scintillation Counting
Technetium-99 by TEVA method RICH-RC-5065
Tritium by method RICH-RC-5007
Chemical Analysis
Hexavalent Chromium by EPA method 7l96A
Total Coliform by method 9223

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.

V. Comments
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Gas Proportional Counting
Gross Alpha by method RICH-RC-50 14:
The LCS for this batch initial had a low recovery and was recounted. The recount resulted in an
acceptable recovery and the batch was accepted. The achieved MDAs for samples B 1HIPK8 and
B 1HLRO9 are greater than the CRDL due to sample matrix effects; reduced volumes were analyzed based
on elevated screen results. The LCS, batch blank, samples and sample duplicate (BlfHPK2) results are
within contractual requirements.

Gross Beta by method RICH-RC-50 14:
The achieved MDAs for samples BI-ILP2, B 1HPK8 and B1IHPH9 are greater than the CRDL due to
sample matrix effects; reduced volumes were analyzed based on an elevated screen results. The detected
activities exceed the achieved MDAs. The LCS, batch blank, samples and sample duplicate (B llIHLP2)
results are within contractual requirements.

Strontium-90 by method RICH-RC-5006
The LCS, batch blank, samples and sample duplicate (B I1HR09) results are within contractual
requirements.

Gamma Spectroscopy
Gamma Spec (LL) by method RICH-RC-5017:
The LCS, batch blank, samples and sample duplicate (B 1HJP 1) results are within contractual
requirements.

Iodine-129 (LL) by method RICH-RC-5025
The LCS, batch blank, samples and sample duplicate (B I1HM7O) results are within contractual
requirements.

Liquid Scintillation Counting
Technetium-99 by TEVA method RICH-RC-5065:
The LCS, batch blank, samples, sample duplicate (B I1HN6O), and sample matrix spike (B 1HM74) results
are within contractual requirements.

Tritium by method RICH-RC-5007:
The LCS, batch blank, samples and sample duplicate (B I1HV44) results are within contractual
requirements.

Chemical Analysis
Hexavalent Chromium by EPA method 7 196A
The samples for this analysis were run in two separate batch The LCS, batch blank, samples, sample
duplicate (B 1HPR8, B 1HPW7), sample matrix spike (B 1HPR8, B lHPW7) and the matrix spike duplicate
(B1lHPR8, B 1HPW7) results are within contractual requirements.

Total Coliform by method 9223
The LCS, batch blank, samples and sample duplicate (B 111N60) results are within contractual
requirements.
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1 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 approved:

Hd(ns Carman
Project Manager



Drinking Water Method Cross References
________________________DRINKING WATER ASTM METHOD CROSS REFERENCES

Referenced Method Isotope(s) STL Richland's SOP number
EPA 901.1 Cs-1 34, 1-131 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 S r89/90 RICH-RC-5006
ASTM D2460 Total Radium RICH-RC-5027
Standard Method 7500-U-C & ASTM D51 74 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-90 (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",
involves 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 (uj) 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 (uc) 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
rutGenerallnfo v3.72



Report Definitions
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 (ResultfExpected)-1 as defined by ANSI N13.30.

COC No 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*(BkgrndCntlBkgrndCntMin)/SCntMin)) * (ConvFctl(Eff*Yld*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.

MDCIMDA Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
with a Type I and II error probability of approximately 5%. MDC = (4.65 *
Sqrt((BkgrndCntlBkgrndCntMin)/SCntMin) + 2.7 l/SCntMin) * (ConvFct/(Eff * Yld * Abn * Vol) * IngrFct). For
LSC methods the batch blank is used as a measure of the background variability.

Primary Detector The instrument identifier associated with the analysis of the sample aliquot.

Ratio U-234[U-238 The U-234 result divided by the U-238 result. The U-234/U-238 ratio for natural uranium in NIST SRM 4321C is
1.03 8.

RstNMC 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.

RER The equation Replicate Error Ratio = (S-D)/[sqrt(TPUS2 + TPUd 2 )] as defined by ICPT BOA where S 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.

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.

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
rntGenerallnfo v3.72
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S LData Review/Verification Checklist 4/24/2006 4:27:44 PMV
RADIOCH EM ISTRY, First Level Review

Lot No., Due Date: J6C06021 5,J6C060221 ,J6C070361 ,J6C070371 ,J6C070362,J6C070374; 04/21/2006
Client, Site: 384868; PGW 615HANFORD HANFORD
OC Batch No., Method Test: 6071068; RALPHA-A Alpha by GPC-Amn

SDG, Matrix: W04879; WATER

1.0 COC
1.1 Is the Icoo page complete; includes all applicable analysis, dates, SOP numbers, and revisions? Y 7 No N/A

2.0 QC Batch
2.1 Do the Summary/Detailed Reports include a calculated result for each sample listed on the QC Batch Sheet? Ye7 No N/A

2.2 Are the O appropriate for the analysis included in the batch? Y 7 No N/A

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

2.4 Does the Worksheets include a Tracer Vial label for each sample? Yes No K/

3.0 O & Samnoles
3.1 Is the blank results, yield, and MDA within contract limits? Y 7 No N/A

3.2 Is the LOS result, yield, and MDA within contract limits? Y 7 No N/A

3.3 Are the MS/MSD results, yields, and MDA within contract limits? Yes No

3.4 Are the duplicate result, yields, and MDAs within contract limits? Y 7 No N/A

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

4.0 Raw Data
4.1 Were results calculated in the correct units? Y4  No N/A

-4.2 Were analysis volumes entered correctly? Y No N/A

4.3 Were Yields entered correctly? Yes No

4.4 Were spectra reviewed/meet contractual requirements? Yes No

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

5.0 Other
5.1 Are all nonconformances included and noted? Yy No N/A

5.2 Are all required forms filled out? YQ No N/A

5.3 Was the correct methodology used? Y 7 No N/A

5.4 Was transcription checked? Y4  No N/A

5.5 Were all calculations checked at a minimum frequency? Y(4 No N/A

5.6 Are worksheet entries complete and correct? Y 7 No N/A

6.0 Comments on any No response:
See NOM. o

First Level Review .pe, 'o ztee -L4 - Date________
TL Richland Page 1
QASRADOALcv4.8.18



S TL
Data Review Checklst

RADIOCHEIMTRY
Second Level Review

OC Batch Number: (O7 C <

Review Item Yes T (4)V No/()

A. Sample Analysis
I. Are the sample yields within acceptance criteria?
2. Is the sample Minimum Detectable Activity < the Contract +e
Detection Limit? -
3. Are the correct isotopes reported?______
B. QC Samples
1. Is the Minimum Detectable Activity for the blank result S 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 Minimum Detectable Activity :S 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 filled out?
3. Was the correct methodology used?
4. Was transcription checked?.
5. Were all calculations checked at a nimum. frequency?
6. Were units checked?______

Comments on any "No" response: ~ 'I~ C

Second Level Review: / f /. 1 . Date:Z



Clouseau 1114WT 1I

Nonconformance Memo

NCMV #: 10-07903
NOMV Initiated By: Pam Anderson Classification: Anomaly

Date Opened. 04/24/2006 Status: GLREVIEW
Date Closed: Production Area: Environmental - Sep

Tests: Alpha by GPO-Amn
Lot #'s (Sample #s): J6C06021 5 (1,2,3,4),

J60060221 (1,2), J60070361
(2), J60070362 (1,2),
J60070371 (1,2), J6C070374
(1), J6C120000 (68),

QC Batches: 6071068
Nonconformance: Other (describe in detail)

Subcategory: Other (explanation required)

Prole D siton Root Cas

Name Date Description
Pam Anderson 04/24/2006 The initial count on the LCS has a 54% recovery. A recount gives a 70% recovery

which is acceptable for the client.

Corctv Acio

Name Date Corrective Action
Pam Anderson 04/24/2006 The LCS was recounted.

Clen Noiicto Sumar

Client Promect Manager Notified Response How Notified Note

Response Response Note

QaiyAsuac Verfictio

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

AppoalHstr

Date Approved Approved By Position

Date Printed: 4/24/2006 Page 1 of 1



Clouseau U M
Nonconformance Memo

NCM #: 10-07903
NCMV Initiated By: Pam Anderson Classification: Anomaly

Date Opened: 04/24/2006 Status: GLREVIEW
Date Closed: Production Area: Environmental - Sep

Tests: Alpha by GPC-Am
Lot #'s (Sample #'s): J6C06021 5 (1,2,3,4),

J6C060221 (1,2), J6C070361
(2), J6C070362 (1,2),
J6C070371 (1,2), J6C070374
(1), J6C1 20000 (68),

QC Batches: 6071068
Nonconformance: Other (describe in detail)

Subcategory: Other (explanation required)

Prole Decrpto Roo Cause

Name Date Description
Pam Anderson 04/24/2006 The initial count on the LCS has a 54% recovery. A recount gives a 70% recovery

which is acceptable for the client.

Coreciv Acto

Name Date Corrective Action
Pam Anderson 04/24/2006 The LCS was recounted.

Clen Noiicto Sumar

Client Project Manager Notified Response How Notified Note

Response Response Note

Quait Asuac Verfictio

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

ApoalHstr

Date Approved Approved BV Position

Date Printed: 4/24/2006 Page 1 of 1



S TL Data ReviewNerification Checklist 4/19/2006 4:38:28 PMV
RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J6C06021 5,J6C060221 ,J6C070361 ,J6C070371 ,J6C070362,J6C070374; 04/21/2006
Client, Site: 384868; PGW 615HANFORD H-ANFORD
QC Batch No., Method Test: 6071069; RBETA-SR Beta by GPC-SrIY

SDG, Matrix: W04879; WATER

1.0 COC
1.1 Is the CC page complete; includes all applicable analysis, dates, SOP numbers, and revisions? Y 7 No N/A

2.0 QC Batch
2.1 Do the Summary/Detailed Reports include a calculated result for each sample listed on the QC Batch Sheet? Y 7 No N/A

2.2 Are the QC appropriate for the analysis included in the batch? Y 7 No N/A

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

2.4 Does t-he -Wo-rksheet-s include a -Trac-er- Viall label1 for- each sam-pl-e? Ye7 No N/A

3.0 QC & Samoles
3.1 Is the blank results, yield, and MVDA within contract limits? Y 7 No N/A

3.2 Is the LOS result, yield, and MVDA within contract limits? Yy No N/A

3.3 Are the MVS/MVSD results, yields, and MVDA within contract limits? Yes No

3.4 Are the duplicate result, yields, and MDAs within contract limits? Y 7 No N/A

3.5 Are the sample yields and MVDAs within contract limits? Y 7 No N/A

4.'0 Raw Data.
4.1 Were results calculated in the correct units? Y 7 No N/A

4.2 Were analysis volumes entered correctly? Ye7 No N/A

4.3 Were Yields entered correctly? Yes No

4.4 Were spectra reviewed/meet contractual requirements? Y 7 No N/A

4.5 Were raw counts reviewed for anomalies? Y 7 No N/A

5.0 Other
5.1 Are all nonconformances included and noted? Yes No

5.2 Are all required forms filled out? Y7  No N/A

5.3 Was the correct met ,hodology used? Y 7 No N/A

5.4 Was transcription checked? Y7 No N/A

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

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

6.0 Comments on any No response.

First Level Review ~. /Date _ _ _ _ _

STL Richland Page 1
QASRADCALCv4.8.18



S TL
Data Review Checklist

PADIOCIHMSTRY
Second Level Review

OC Batch Number £ Q71L&

Review Item Yes No)i ~ NA(4

A. Sample Analysis
1. Are the sample yields within acceptance criteria? ___________

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 SC 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 Conti-act Detection Limit?
5. Is the LCS recover with contract acceptance criteria?
7. Is the LCS Minimum Detectable Activity :S the Contract Detection
Limit?
8. Do the MS/MvSD 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. Wcre all calculations checked at a nimum frequency?
6. Were units checked? ______ ____________

Comments on any "No" response: 4 P-,fiPIL6 C f((4 P/ 14

Second Level Review: I { ~Date: ______



01m~x%'wm S TL Data ReviewNerification Checklist 4/21/2006 3:22:18 PM
RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J6C06021 5,J6C06021 9,J6C060221 ,J6C070361 ,J6C070362; 04/2112006
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 6071071; RSR85907 Sr-85I90 by GPC-7

SOG, Matrix: W04879; WATER

1.0 COC
1.1 Is the CC page complete; includes all applicable analysis, dates, SOP numbers, and revisions? Y~ No N/A

2.0D Q th umr/ealdRprsinclude a cluaersltfor each sample listed on the QC Batch Sheet? Y1 No N/A
2.2 Are the QC appropriate for the analysis included in the batch? Y 7 No N/A

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

2.4 Does the Worksheets i nclude a Tracer Vial labeil for e ach -sample Y7  No N/A

3.0 QC & Samoles
3.1 Is the blank results, yield, and MVDA within contract limits? Yv7 No N/A

3.2 Is the LOS result, yield, and MVDA within contract limits? Y 7 No N/A

3. Ae h M/MD eulsyilsan MAwihi cnrat imt? esN
3.4 Are the MSMduct result, yields, and MVDA within contract limits? Yes NoNA

3.5 Are the saplaeret yields , and VDAs within contract limits?Y No N/A

4.0 Raw Data
4.1 Were results calculated in the correct units? Y(4 No N/A

4.2 Were analysis volumes entered correctly? Y4 No N/A

4.3 Were Yields entered correctly? Yes No

4.4 Were spectra reviewed/meet contractual requirements? Y4 No N/A

4.5 Were raw counts reviewed for anomalies? Y4  No N/A

5.0 Other,
5.1 Are all nonconformances included and noted? Yes No 1

5.2 Are all required forms filled out? Yve No N/A

5.3 Was the correct methodology used? Y(4 No N/A

5.4 Was transcription checked? Yy No N/A

5.5 Were all calculations checked at a minimum frequency? Y(4 No N/A

5.6 Are worksheet entries complete and correct? Y4  No N/A

6.0 Comments on any No response:

First Level Review 1A ,t.Date _______________

TL Richland F ag
ASRADCALCv4.8.18 Pg



S TL
Data Review Checklist

RADIOCHEMISTRY
Second Level Review

OC Batch Number: '7 - II

Review Item Yes () No () N/A (4
A. Sample Analysis
1. Are the sample yields within acceptance criteria?
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 S the
Contract Detection Lirrit?_____
2. Does the blank result meet the Contract criteria? ___________

3. Is the blank result <c 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 Minimum Detectable Activity ! the Contract Detection
Limit? _________

8. Do the MSJMSD 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 calculations checked at a minimum frequency?
6. Were units checked? _________ ___

Comments on any "No" response:

Second Level Review: ~ /- - Date: L-4(C



S LData Review/Verification Checklist 4/18/2006 1:27:45 PM

RADIOCHEMISTRY, First Level Review
Lot No., Due Date: J6C060215,J6C070361; 04/21/2006
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 6071070; RGAMMA Gamma by GER

SIDG, Matrix: W04879; WATER

1.0 COC
1.1 Is the ICOC page complete; includes all applicable analysis, dates, SOP numbers, and revisions? Yy No N/A

2.0 QC Batch
2.1 Do the Summary/Detailed Reports include a calculated result for each sample listed on the QC Batch Sheet? Yesf No N/A
2.2 Are the QC appropriate for the analysis included in the batch? Y 7 No N/A

2.3 Is the Analytical Batch Worksheet complete; includes a s a pp ropriat e, v ol umes, count t imes, etc? YVQy N o N/A

2.4 Does the Wo rksheets include a Tracer Vial la bel for each IsamnIp Ile? Y No N/A

3.0 QC & Samnples
3.1 Is the blank results, yield, and MDA within contract limits? Y 7 No N/A

3. I te OSrsutyild adMD wthn onrctliit? oV/
3.3 Are the MCS/D results, yields, and MDA within contract limits? Ye NoN/

3.4 Are the duplicat result, yields, and MDA within contract limits? -Yes NoN/

3.5 Are the sample yields and MDAs with~in contract limits? Y~ No N/A

4.0 Raw Data
4.1 Were results calculated in the correct units? Y 7 No N/A

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

4.3 Were Yields entered correctly? Yes No

4.4 Wiere spectra reviewed/meet contractualI requirem 1e nts? Y 7 No N/A

4.5 Were raw cou nts reviewed for anomalies? Y7 No N/A

5.0 Other
5.1 Are all nonconformances included and noted? Yes No

5.2 Are all required forms filled out? Yeg No N/A

5.3 Was the correct methodology used? No N/A

5.4 Was transcription checked? Yy No N/A

5.5 Were all calculations checked at a minimum frequency? Y 7 No N/A

5.6 Are worksheet entries complete and correct? Y 7 No N/A

6.0 Comments -on- any-No -r esp6onse:

First Level Review __________________________ Date
STL Richland
QAS_RADCALCv4.8.18 Pg



S TL
Data Review Checklist

RADIOCHEMISTRY
Second Level Review

QC Batch Number (j( -

Review Item Yes No)~ 7 T /A(i

A. Sample Analysis
1. Are the sample yields within acceptance criteria?______
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 S 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 Minimum Detectable Activity S 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 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? -

Comments on any "No" response:

Second Level Review1: CDate: ______(



an 3 N "0S aaReviewNerification Checklist 4/20/2006 1:43:41 PM
RADIOCHEM ISTRY, First Level Review

Lot No., Due Date: J6C060221; 04/21/2006
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 6071072; RGAMLEPS Gamma by LEPS

SDG, Matrix: W04879; WATER

1.0 COC
1 .1 Is the ICOC page complete; includes all applicable analysis, dates, SOP numbers, and revisions? Yy No N/A

2.0 QC Batch
2.1 Do the Summary/Detailed Reports include a calculated result for each sample listed on the QC Batch Sheet? Y ve No N/A

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

2.3 Is the Analytical Batch Worksheet complete; includes as appropriate, vol umes, co Iunt times, etc? Y( No N/A

2.4 Does the Worksheets include- a -Tracer Vial- label forea ch sa mple? -Yey- No N/A

3.0 QC & Samoles
3.1 Is the blank results, yield, and MVDA within contract limits? YeNo N/A

3.2 Is the LCS result, yield, and MVDA within contract limits? Ye7 No N/A

3.3 Are the MVS/MVSD results, yields, and MVDA within contract limits? Yes No

3.4 Are the duplicate resuIlyields, 'and MDAs within contract 1omits? Y 7 N o N/A

3.5 Are the sample yields and MDAs within contract -im its?, Y 7 No N/A

4.'O Raw Data
4.1 Were results calculated in the correct units? YgNo N/A

4.2 Were analysis volumes entered correctly? _Y(7 No N/A

4.3 Were Yields entered correctly? Yes No

4.4 Were spectra reviewed/meet contractual requirements? Y!,7  No N/A

4.5 Were raw counts reviewed for anomalies? Y 7 No N/A

5.0 Other
5.1 Are all nonconformances included and noted? Yes No

5.2 Are all required forms filled out? Y! Y 47 No N/A

5.3 Was -the correct methodolog -y ,use .d? -Y 7 No N/A

5.4 Was transcription checked? Y 7 No N/A

5.5 Were all calculations checked at a minimum frequency? Y7 No N/A

5.6 Are worksheet entries complete and correct? Y7 No N/A

6.0 Comments on any No response:

First Level Review 6-t" Date ___________

STL Richland Pg
QAS RADCALCv4.8.18 Pg



S TL
Data Review Checklist

RADIOCHEISTRY
Second Level Review

OC Batch Number: ~ L ..

Review Item Yes _No NIA (q)
A. Sample Analysis
I. Are the sample yields within acceptance criteria?
2. Is the sample Minimum Detectable Activity <r the Contract
Detection Limit?
3. Are the correct isotopes reported? ___________

B. QC Samples
1. Is the Minimum Detectable Activity for the blank result SC 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?______

1. Isrte al Nonconuonnacesinled Andiit note? nratDteto

2. Aote ll S reu resors filld out? metacptnecrtra

3. Was the correct methodology used?
4. Was transcription checked?
5. Were all calculations checked at a minimum frequency?
6. Were units checked?

Comments on any "No" response: ___________________________________

Second Level Review: _________________________ Date:. z_______



M S LData Review/Verification Checklist 4/12/2006 4:00:39 PM
STL " RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J6C060221,J6C070369; 04/21/2006

Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 6071075; RTC99 Tc-99 by LSC

SOG, Matrix: W04879; WATER

8.0 Correction Calculation Protocol Used. Ye 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 Ye No N/A
OK V

8.03 Batch Contains the Required OC Appropriate for the Method Ye No N/A
OK 4/

8.04 The Correct Tracer and ac Vials Where Used in the Samples Yes N' N/A
Incorrect TracerNial => HOPNT1 AH TCSG<>TCSE Q:v9 i VA 4 - I ) ,tL V

8.05 Sample was Appropriately Traced Before or After Fractionating the Sample Ye No N/A
OK V

8.06 At Least the Minimum Sample Volume Was Used Y 7 No N/A
OK

8.07 The Correct Count Geometry was Used. Ye No N/A
OKV

8.08 The Sample was Counted for the Minimum Count Time or CRDL was Achieved. Ye No N/A
OKV

8.09 Method Blank is within Control Limits. Y 7 No N/A
.OK

8.1 Comments:

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

8.12 Method Blank(s) <QOAS Limit Value (No B Flag Necessary). Ye No N/A
OKV

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

8.14 LCS within Control Limits. Ye No N/A
OK

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

8.16 MS within Control Limits. Ye7 No N/A
OK

8.17 Tracer within Control Limits. Yes No
No Tracers found in Batch! V

8.18 Samples are above Minimum Tracer Yield (No Failed Samples) Yes No
No Tracers found in Batch! V

8.19 Sample Specific MDC <= CRDL. Ye, No N/A
OKV

8.2 Comments:

8.21 Result < Lc, Activity Not Detected, U Flag. Yes No
No Limit Specified! V

8.22 Result < Mdc, Activity Not Detected, U Flag. YeV No N/A
No Positive ResultsV
OK Caic_ DL Not Calculated

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

OK; No Callin Level Found => TC-99
8.24 Result + 3s >=0, Not Too Negative. Y47 No N/A

OK
8.25 Counting Spectrum are within FWHM Limits. Yes No

No FWHM found in Batch Data!V

TL Richland 
Page 1

ASRADCALCv4.8.18



8.26 Instruments have Current Calibrations. Yes No N/A

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

8.28 Instrument Background within Limits at Time of Counting. (Not Applicable to this version. To be developed in later versiorh~s 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 \Meeo*O?- N/A

8.3 Comments:

8.31 Results Blank Subtracted as Appropriate. Ye No N/A
OK

First Level Review ,0 zi .- L5 -, 1 Date <YK.- (
STL Richland Pg
QASRADCALCv4.8.18



S T L
Data Review Checklist

RADIOCEMIESTRY
Second Level Review

OC Batch Number: (,21 0

Review Item Yes77 F -) No V N/ACJ
A. Sample Analysis
1. Are the sample yields within acceptance criteria?
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 S the
Contract Detection Limnit?
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 Minimum Detectable Activity S 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 filled out?
3. Was the correct methodology used? 7
4. Was transcription checked?
5. Were all calculations checked at a minimum frequency? ______

6. er untschecked?___________

Comments on any "No" response: ___________________________________

Second Level Review: U ( Date: ff~~



mm 'mSTL Data ReviewNerification Checklist 3/30/2006 2:36:37 IPM

RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J6C06021 5,J6C06021 9,J6C060221 ,J6C070361 ,J6C070370; 04/21/2006,04/10/2006

Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 6071067; RTRITIUM H-3 by LSC

SDG, Matrix: W04879,W4e-10 WATER

11 Is th CCpg opee nldsall applicable analysis, dates, SOP numbers, and revisions? Y N I

2.0 QC Batch
2.1 Do the Summary/Detailed Reports include a calculated result for each sample listed on the QC Batch Sheet? Y 7 No N/A

2.2 Are the 00 appropriate for the analysis included in the batch? Y 7 No N/A

2.3 Is the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc? YV6_ No N/A

2.4 Does th e Worksheets include a -Tracer Vial label for each sample? Y 7 No N/A

3.0 QC & Samnoies
3.1 Is the blank results, yield, and MVDA within contract limits? Y No N/A

3.2 Is the LOS result, yield, and MVDA within contract limits? Y 7 No N/A

3.3 Are the MVS/MVSD results, yields, and MVDA within contract limits? Yes No

3.4 Are the duplicate result, yields, and MVDAs within contract limits? Y 7 No N/A

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

4.0b Raw Data
4.1 Were results calculated in the correct units? Y 7 No N/A

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

4.3 Were Yields entered correctly? Yes No

4.4 Were spectra reviewed/meet contractual requirements? Yp No N/A

4.5 Were raw counts reviewed for anomalies? Y 7 No N/A

5.0.Other
5.1 Are all nonconformances included and noted? Yes No

5.2 Are all required forms filled out? Y No N/A

5.3 Was the correct methodology used? Y 7 No N/A

5.4 Was transcription checked? Y7 No N/A

5.5 Were all calculations checked at a minimum frequency? Y 7 No N/A

5.6 Are worksheet entries complete and correct? Y 7 No N/A

6.0 Comments on any No response.

First Level Review Date _ _ _ _

TL Richland
ASRADCALCv4.8.18 Pg



S TL
Data Review Checklist

RADIOCEMISTRY
Second Level Review

QC Batch Number: C2 ~7fC -

Review Item Yes No) N/A (i
A. Sample Analysis
1. Are the sample yields within acceptance criteria?
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 SC the
Contract Detection Limit?______ ____

2. Does the blank result meet the Contract criteria?______
3. Is the blank result <C 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 Minimum Detectable Activity :S 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 Nonconfomnances included and noted?
2. Are all required form 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? _________________

Comments on any "No" response:

Second Level Review: . .- Date: ______



STL Richiand Laboratory
no-'m -- ST LData Review Check List

Sam Hexavalent Chromium

Work Order Number~s): HOR7G
Lab Samnple Numbers or SDG: W-04879

Method/Test/Parameter: Cr+ 6 in Water / RICH-WC-5003, Rev 7

Yes No N/A 2 "d Level
Review Item ( V () V/) Review (v")

A. Initial Calibration

1. Performed at required frequency with required number of levels?

2. Correlation coefficient within QC limits?V

3. Initial calibration verification (ICV) analyzed immediately after calibration and
results within QC limits?

4. Initial calibration blank (IGB) analyzed immediately after ICV and concentrations ofV
all parameters reporting limit?

B. Continu ing CalibrationV

1. CCV analyzed at required frequency and all parameters within QC limits?

2. CCB analyzed at required frequency and all results < reporting limit? V

C. Sample Analysis

1. Were any samples with concentrations above the linear range for any parameter
diluted and reanalyzed?

2. Were all sample holding times met?

D. QC Samples

1 . All results for the preparation blank below limits?

2. MS or MS/MSD recoveries within QC limits and %RPD (for MSD) acceptable? V

3. LCS percent recovery within QC limits and %RPD (for LCSD) acceptable? V

4. Analytical spikes within QC limits where applicable?V

5. ICP only: One serial dilution performed per SDG?

6. ICP only: CRDL standard (CR1 or CRA) analyzed at required frequency?

7. ICP only: Interference check samples (ICSA, ICSAB) and HICAL analyzed at the

required frequencies and within QC limits?

Form CG-191, Rev. 4, 2/03 page 1 of 2



Review Item Yes No N/A 22- Level
(00 (/K) (1-) Review()

E. Other V

1. Are all nonconformances included and noted?

2. Is the correct date and time of analysis shown?

3. Did the analyst sign and date the front page of the analytical run? h

4. Correct methodology used?

5. Transcriptions checked?

6. Calculations checked at minimum frequency?

7. Units checked? h

Comments on any "No" response:

Analyst: AAA, Date: 3Z<I/

Second-Level Review.: 1~ - Date: -'

Form CG-191, Rev. 4, 2/03 page 2 of 2



omayl "nSTL Data ReviewNerification Checklist 4/21/2006 1:07:31 PM
RAIDIOCHEMISTRY, First Level Review

Lot No., Due Date: J6C070369; 04/21/2006

Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 6087370;

SOG, Matrix: W04879; WATER

1.0 COC
1 .1 Is the ICOC page complete; includes all applicable analysis, dates, SOP numbers, and revisions? Y, No N/A

2.0 QC Batch
2.1 Do the Summary/Detailed Reports include a calculated result for each sample listed on the QC Batch Sheet? Y, No N/A

2.2 Are the 0C appropriate for the analysis included in the batch? YQ No N/A

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

2.4 Does -the worksheets include a Tracer Vi-al label for each samnple? Yy No N/A

3.0 6b & Samles
3.1 Is the blank results, yield, and MVDA within contract limits? Y 7 No N/A

3.2 Is the LOS result, yield, and MVDA within contract limits? Y 7 No N/A

3.3 Are the MS/MSD results, yields, and MVDA within contract limits? Yes No

3.4 Are the duplicate result, yields, and MVDAs within contract limits? Y 7 No N/A

3.5 Are the sample yields and MVDAs within contract limits? Yes No

4.0 Raw Data
4.1 Were results calculated in the correct units? YQ No N/A

4.2 Were analysis volumes entered correctly? Y 7 No N/A

4.3 Were Yields entered correctly? Yes No

4.4 Were spectra reviewed/meet contacual requiremens Yes No

4.5 Were raw counts reviewed for- anomalies? Yes No

5.0 'Other
5.1 Are all nonconformances included and noted? Yes No NI/

5.2 Are all required forms filled out? Y(4 No N/A

5.3 Was the correct methodology used? Y 7 No N/A

5.4 Was transcription checked? Y 7 No N/A

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

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

6.0 Comments on any No response.

First Level Review ~i~l .. Date_______________
STL Richland Page 1
QASRADCALCv4.8.18



S TL
Data Review Checklist

RADIOCHEMTvfSTRY
Second Level Review

OC Batch Nimber: L,' 7 737w

Review Item Yes N (T ) N/A(7)
A. Sample Analysis
1. Are the sample yields within acceptance criteria?______
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 S the
Contract Detection Limrit?
2. Does the blank result meet the Contract criteria?______
3. Is the blank result < the Contract Detection Limit?
4. Is the blankc 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 Minimum Detectable Activity S 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 Nonconforrnances 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?__________

Cornments on any "No" response: ___________________________________

Second Level Review: ~-~ -- <Date:
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STL
Sample Check-in List

Date/Time Received:. 3 q: /cLtzIH
Client: Y bk/j SDG #: WUU-/I 9  NA [] SA #: ( D O-NA [

Work Order Number: Chain of Custody# 6 0u OO3- D 31133 4 35
Shipping Container D: Air Bill #d

1 . Custody Seals on shipping container intact? NA [] Yes [ ]1

2. Custody Seals dated and signed? NA []Yes [1/No [ ]

3. Chain of Custody record present? Yes "No [ ]

4. Cooler temperature:_____ NA [ 5.Vermiculite/packing materials is NA t1"Wet []Dry [

6. Number of samples in shipping container:__________

7. Sample holding times exceeded? NA L/Yes I]No [

_._ _____hve:hazard labels

: ./'cuseody seals ___appropriate samples labels

9. Samp s are:
___in good condition ___leaking
___broken ___have air bubbles

(Only for samples requiring head space)

10. Sample pH taken? NA [3pH<2 UJ/pH>2 [] adjusted pH [3]

11. Sample Location, Sample Collector Listed? * Yes [tjK '[]

*For documentation only. No corrective action needed.

12. Were any anomalies identified in sample receipt? Yes []No

13. Description of anomalies (include sample numbers): ___________________

Sample Custodial~b Date: 306- 6
Client Sample ID Analysis Requested Condition Commnents/Action

Client Informed on by___________ Person contacted______________

[ No action necessary; process as is.

Project Manager________________________ Date___________________

LS-023, 12/05, Rev. 6
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STL
Sample Check-in List

Date/Time Reevd: CQ J

C li e ntt: SDG #: (j 1 l NA ~]SAY #: NA []O N

Work Order Number i C19f~f Chain of Custody#Z An-C -3iS

Shipping Container ID: S -f I 13ljI Air Bill # N A

1. Custody Seals on shipping container intact? NA [] Yes J,4No [

2. Custody Seals dated and signed? NA [] Yes {Y'No [

3. Chain of Custody record present? Yes No[1]

4. Cooler temperature:_____ NA N/ 5.Vermiculite/packing materials is NA P4'/wet []Dry [

6. Number of samples in shipping container:__________

7. Sample holding times exceeded? NAtl7 Yes[ No[

8. Samples have:

k§3 pe _ _hazard labels
Vcustody seals ___appropriate samples labels

9. Sanpjare:
~..in good condition ___leaking

___broken _ _have air bubbles
~( (Only for samples requiring head space)

10. Sample pH taken? NA [3 pH<2V/ pH>2 [] adjusted pH [ ]

11. Sample Location, Sample Collector Listed? * Yes INo []I
*For documentation only. No corrective action needed.

12. Were any anomalies identified in sample receipt? Yes []Nfrt'

13. Description of anomalies (include sample numbers):____________________

Sample Custodia //, Date:___________________

Client Sample ID Analysis Requested Condition Comments/Action

Client Informned on by___________ Person contacted_______________

[JNo action necessary; process as is.

Project Manager________________________ Date_____________________

LS-023, 12/05, Rev. 6
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mumomSTL
Sample Check-in List

Date/Time Reevd-)3~

Client: JSDG #:t4\4 9  NA[F] SAF #: 6Ov00 O NAfj

Work Order Numbe D I Chain of Custody #§* 9 C ) - 3
Shipping Container ED:- 4AJ.JQ Air Bill # MIA

1 . Custody Seals on shipping container intact? NA []Yes !iNo 1]

2. Custody Seals dated and signed? NA[] Yes MNo[]

3. Chain of Custody record present? Yes LYNo [ ]

4. Cooler temperature:____ NA J4-7* 5.Verm-iculitelpacking materials is NA'{1' Wet []Dry [

6. Number of samples in shipping container:_

7. Sample holding times exceeded? NA Yes [] No []

8. Samples have:
r tape __ hazard labels

j=cistody seals ___aporaesamples labels

9. Samples are:
47 in good condition ___leaking

___broken _ _have air bubbles
(Only for samples requiring head space)

10. Sample pH taken? NA [3 pH* 7 ( pH>2 [] adjusted pH [ ]

11. Sample Location, Sample Collector Listed? * Yes V'(No [
*For documentation only. No corrective action needed.

12. Were any anomalies identified in sample receipt? Yes[ NO)6

13. Description of anomalies (include sample numbers):___________________

Sample Cutda~ Date: S - o60
Client Sample ID Analysis Requested Condition Comments/Action

Client Informed on by____________ Person contacted______________

[]No action necessary;, process as is.

Project Manager________________________ Date___________________

LS-023, 12/05, Rev. 6
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E --0MAfn N S T L
Sample Check-in List

Date/Time Received: 3 O 1 \~ YbX

Client:_ LL SD # 7 q N [ SAF#:Cf C N [

Work Order Numbe ODC: kO' Chain of Custody # 1 T >
Shipping Container E§)'Yk \i Air Bill #_________

I. Custody Seals on shipping container intact? NA [I'YsI]No [

2. Custody Seals dated and signed? NA [<"'Yes []No [

3. Chain of Custody record present? Yes -- 'No]

4. Cooler temperature:_____ NA 5.Vermiculite/packing materials is NA [1J-Wet []Dry [

6. Number of samples in shipping container: \0
7. Sample holding times exceeded? NA f{"-'Yes []No [

8. Saxr~s'have:
-__tape ___hazard labels
___Custody seals ____appropriate samples labels

9. Samples are:
l>"in good condition ___leaking
___broken ___have air bubbles

(Only for samples requiring head space)

10. Sample pH taken? NA []pH<2~.1 H>2 [1 adjusted pH[1

11. Sample Location, Sample Collector Listed? * YesJ/I No I I

*For documentation only. No corrective action needed.

12. Were any anomalies identified in sample receipt? Yes []No P"

13. Description of anomalies (include sample numbers):____________________

Sample Custodian~ ~ 7A Date: 0

Client Informed on b___________ Person contacted______________

[]No action necessary; process as is.

Project Manager_______________________ Date___________________

LS-023, 12/05, Rev. 6
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STL
Sample Check-in List

Date/Time Received 2 ) K I W Q" .7

Client:- SDG #: NA[]FSAF#:_________

Work Order NumberC :ciCjJ'~ Chain of Custody # V k (Z DAI
Shipping Container ID:~ 2 ~ ~ Air Bill # V
I1. Custody Seals on shipping container intact? NA [- es [I] No [ ]

2. Custody Seals dated and signed? NA [ 11"Yes [ ] No [3]

3. Chain of Custody record present? Yes ffNo [ ]

4. Cooler temperature:_____ NA ["<5.Vermiculite/packing materials is NA []I-Wet [1Dry [

6. Number of samples in shipping container: '

7. Sample holding times exceeded? N Yes []No [

8. SamJ.p have:
___ tape __ hazard labels

-__custody seals ___appropriate samples labels

9. Sap1~s-ue:
___in good condition ___leaking

___broken ___have air bubbles
(Only for samples requiring head space)

10. Sample pH taken? NA [3 pH<2Tf~pH>2 [] adjusted pH [

11. Sample Location, Sample Collector Listed? *YesI-1-JI I]
*For documentation only. No corrective action needed.

12. Were any anomalies identified in sample receipt? Yes [] Nofl-

13. Description of anomalies (include sample numbers): ___________________

Sample Custodian:.Q ;fCZ__ Date: 0£

Client Sample ID Analysis Requested Condition Comments/Action

Client Informned on b___________ Person contacted______________

[)No action necessary;, process as is.

Project Manager________________________ Date_____________________

LS-023, 12/05, Rev. 6
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STL
Sample Check-in List

Datefl'ime Received: 3-)5 5>21

Client: SDG #:U \ NAH[ SPY #. Cd4I (0_3 NA []

Work Order Number:j Q(f5 Chain of Custody #Q z i 2  1 Z3~ 3 -2
Shipping Container ID: \L ~ Air Bill # N~
I. Custody Seals on shipping container intact? NA [1Yes [.4'NO [] 50o3

2. Custody Seals dated and signed? NA[ Yes No] 1)G

3. Chain of Custody record present? Yes[.}'Ko] I c Ic ~Z~'

4. Cooler temperature:____ NA I] 5.Vermniculite/packing materials is NA Lq%7W/et [1Dry [1

6. Number of samples in shipping container: /
7. Sample holding times exceeded? NA [] Yes [] No []

8. Sanjles have:
/ tape bzazard labels
-__custody seals 1appropr-iate samples labels

9. Sarn les are:
Yin good condition ___leaking

___broken ___have air bubbles
(Only for samples requiring head space)

10. Sample pH taken? ft 'NA []pH<2 pH>2 JJ adjusted pH [

11. Sample Location, Sample Collector Listed? Yes 1J44oI I
*For documentation only. No corrective action needed./

12. Were any anomalies identified in sample receipt? Yes []No.[4
13. Description of anomalies (include sample numbers): ___________________

Sample Custodian: te: 3 -@C,2
Client Sample ID Analysis Requested Condition Comments/Action

Client Informed on by__________ Person contacted______________

[3 No action necessary; process as is.

Project Manager________________________ Date_____________________

LS-023, 12/05, Rev. 6
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STL
Sample Check-in List

DatefTime Received 7:6 )3oz
Client: f4A-SDG #:(DL4d~f_ NA[ SAF #: I)OZ _02 NA]

Work Order Number: 0K6C D Y)l\ Chain of Custody #. ,-iT0 oo 3 6~
Shipping Container ID:_'S JO Air Bill # I> ~ s (X6 -Oc 3

1. Custody Seals on shipping container intact? NA [ ] Yes [,TIN[ S 0,b 3c

2. Custody Seals dated and signed? NA [] Yes%,,No[ 3 6 '~ -

3. Chain of Custody record present? YesH o[

4. Cooler temperature: 'f NA [] 5.Vernniculite/packing materials is NA V1' 4Wet []Dry [1

6. Number of samples in shipping container:_ /,7

7. Sample holding times exceeded? NA [] Yes [] No []

8. Sa/moles have:
- tape ~hazard labels
___custody seals :::appropriate samples labels

9. Sanjles are:
Yin good condition ___leaking
___broken ___have air bubbles

(Only for samples requiring head space)

10. Sample pH taken? ft 'NA [I pH<2-1pH J4 adjusted pH [

11. Sample Location, Sample Collector Listed? YespjJ-No [
*For documentation only. No corrective action needed.

12. Were any anomalies identified in sample receipt? Yes ]N J4

13. Description of anomalies (include sample numbers): ____________________

Sample Custodian: t0(3a ,
Client Sample ID Analysis Requested Condition Commnents/Action

Client Informned on by___________Person contacted______________

[]No action necessary; process as is.

Project Manager_______________________ Date____________________

LS-023, 12/05, Rev. 6
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S TL
Sample Check-in List

Date/Timne Received: S ~ 6 1
Client: -4,/LSDG #:wkJ 9~__NA[ SAF #: (i ? NA]

Work Order Number: 7 7I DTU Chain of Custody # SoG Oc 3- X
Shipping Container ED: Air Bill# IA
I. Custody Seals on shipping container intact? NA [ ] Yes J47 NO []I
2. Custody Seals dated and signed? NA [ ] YesJ-<NoI

3. Chain of Custody record present? Yes, No[]

4. Colr epeaur: _N .Vriche/akigmaeiasisN
4 . o o l r t m p r a t r e :N A 3 . V e m i c l i e / p c k i g m t e i a l i s N A , J A ' W e t [ 1 D r y [

6. Number of samples in shipping container:_________

7. Sample holding times exceeded? NA [] Yes [] No []

8. Sa#pIes have:
.tape A~razard labels

____custody seals ___appropriate samples labels

9. Sa ples are:
7pin good condition ___leaking
___broken ___have air bubbles

(Onl for samples requiring head space)

10. Sample pH taken? NA []p1<2 p>27 adjusted pH [

11. Sample Location, Sample Collector Listed? * Yes*- o
*For documentation only. No corrective action needed.

12. Were any anomalies identified in sample receipt? Yes [3NOI

13. Description of anomalies (include sample numbers): ___________________

Sample Custodia4 ,z XA - 5-7___________0C_____

Client Sam ple ID Analysis Requested Condition Comnments/Action

Client Informed on by___________ Person contacted_______________

[JNo action necessary; process as is.

Project Manager________________________ Date____________________

LS-023, 12/05, Rev. 6
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wraom STL
Sample Check-in List

Date/Time Received: ;7<6 } ? -79

Client: f_1A-L___#__aS)e A A #______ N

Work Order Number: KC U )§ ~ ) Chain of Custody # S4 LiYOC C, 36~
Shipping ContainerED:- SNG) /~ Air Bill # __ _ _ _ _ _ -006~Q 3
I. Custody Seals on shipping container intact? NA [ ] Yes [1/ No[] :S -6 GO (3

2. Custody Seals dated and signed? NA [ ]Yes*T"/NoI13

-GC o 3 ~'
3. Chain of Custody record present? Yes [14 <o [I

4. Cooler temperature: ~f NA [3 5.Verxniculite/packing materials is NA LjxWet [3Dry [

6. Number of samples in shipping container:_ 7

7. Sample holding times exceeded? NA [] Yes [] No []

8. Sarrjles have:
/-tape azard labels

___custody seals :: appropriate samples labels

9. Samples are:
Sin good condition ___leaking

___broken ___have air bubbles
(Only for samples requiring head space)

10. Sample pH taken? f' NA [3pH<2Alf pH>2 JJ adjusted pH

11. Sample Location, Sample Collector Listed? * Yes EJ4 No

*For documentation only. No corrective action needed.

12. Were any anomalies identified in sample receipt? Yes [

13. Description of anomalies (include sample numbers):___________________

Sample Custodian: 3 7'- ate:

Client Sample ID Analysis Requested Condition Comnments/Action

Client Informed on by__________ Person contacted______________

[]No action necessary;- process as is.

Project Manager________________________ Date___________________

LS-023, 12/05, Rev. 6
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mj STL
Sample Check-in List

Date/Tine Received 3~ 7 0 0~

Client:' SDG #Q>4'1 NA []SAY #Z4 0 9- -C~ NA [

Work Order Number: "TV)CD tY O Chain of Custody # 0( 0 k
Shipping ContainerlID: ~1 A.W )$ AirBil#_________

1. Custody Seals on shipping container intact? NA [ ] Yes [VNO []

2. Custody Seals dated and signed? NA [3] Yes WANo [3

3. Chain of Custody record present? Yea.-1"No [ii

4. Cooler temperature: NA 1] 5.Vermiculite/packing materials is NA[..<Wet [3Dry [

6. Number of samples in shipping container:_________

7. Sample holding times exceeded? NA [] Yes [] No [)

8. S~aa~les have:
__ tape /Ihzard labels
___custody seals =appropriate samples labels

9. San s are:
!/n good condition ___leaking

___broken ___have air bubbles
(Only for samples requiring head space)

10. Sample pH taken? NA kpi<:2 []pH>2 [] adjusted pH [3]

11. Sample Location, Sample Collector Listed? * Ye~t<No [
*For documentation only. No corrective action needed.

12. Were any anomalies identified in sample receipt? Yes [3NtJ.

13. Description of anomalies (include sample numbers): ___________________

Sample Custodian. / I> C Date: ___ ___ __

Client Sample ID Analysis Requested Condition Comments/Action

Client Informed on b___________ Person contacted______________

[3 No action necessary; process as is.

Project Manager_______________________ Date___________________

LS-023, 12/05, Rev. 6
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=21mSTL
Sample Check-in List

Date/Time Received:- 7 6 ( 'C
Client SDG #: L 44i NA[] SAF#:' )O-O __NA[]

Work Order Number: 7 ~ Z f Chin of Custody #SO C
Shipping Container ED: & K VAir Bill # P

1. Custody Seals on shipping container intact? NA [ ] Yes fA7 No I[I

2. Custody Seals dated and signed? NA [ ] YesJNo [

3. Chain of Custody record present? Yest No[]1

4. Cooler temperature: -NA [] 5.Vermiiculite/packing materials is NA6JA' Wet ]Dry [

6. Number of samples in shipping container:_________

7. Sample holding times exceeded? NA [] Yes [] No []

8. Sar~les have:
_/_tape Ahazard labels
____custody seals 7_appropriate samples labels

9. Sa ples are:
7pin good condition ___leaking
___broken ___have air bubbles

(Oni for samples requiring head space)

10. Sample pH taken? £2NA []p1<2 IpH>2. adjusted pH [ ]

11. Sample Location, Sample Collector Listed? * Yesk4lrio ]
*For documentation only. No corrective action needed.

12. Were any anomalies identified in sample receipt? Yes No] -

13. Description of anomalies (include sample numbers): ___________________

Sample Custodia .- 3-7--CC
Client Sample ID, Analysis Requested Condition Comments/Action

Client Informed on by____________ Person contacted______________

[]No action necessary; process as is.

Project Manager________________________ Date____________________

LS-023, 12/05, Rev. 6
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4/24/2006 4:06:24 PM 1000 Fraction Transfer/Status Report
Byoate: 4/24/2005, 4/29/2006, Batch: '6071068', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments

6071068
AC CalcC WAGNERJ 4/10/2006 5:44:54 PM

SC wagarr IsBatched 3/12/2006 2:41 :04 PM ICOC-RADCALC v4.8.1 8
SC WAGNERJ InPrep 4/10/2006 5:44:54 PM RICH-RC-5016 REVISION 6

SC WAGNERJ Prepi C 4/10/2006 6:09:17 PM RICH-RC-5014 REVISION 6

SC ScottM InPrep2 4/15/2006 11:25:14 AM RICH-RC-5014 REVISION 6

SC Scottm Prep2C 4/18/2006 10:44:11 AM RICH-RC-5014 REVISION 6

SC BlackCL In~nti 4/18/2006 10:55:30 AM RICH-RD-0003 REVISION 4

SC BlackOL CalcC 4/19/2006 7:07:48 AM RICH-RD-0003 REVISION 4

SC DAWKINSO InCntl 4/21/2006 3:25:14 PM RICH-RD-0003 REVISION 4

SC DAWKINSO CalcO 4/21/2006 9:40:54 PM RICH-RD-0003 REVISION 4

AC WAGNERJ 4/10/2006 6:09:17 PM

AC ScottM 4/15/2006 11:25:14

AC ScottM 4/18/2006 10:44:11

AC BlackCL 4/18/2006 10:55:30

AC BIackCL 4/19/2006 7:07:48

AC BIackCL 4/19/2006 7:17:46

AC DAWKINSO 4/21/2006 3:25:14 PM

AC DAWKINSO 4/21/2006 9:40:54 PM

AG~: A4ccepting Entry; 57~ btatus Griange

STL Richland Grp Rec Cnt: 9

Richland Wa. Pagel1 ICOC~ractions v4.8.1 8
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4/19/2006 4:37:39 PM 1000 Fraction Transfer/Status Report
ByDate: 4/19/2005, 4/24/2006, Batch: '6071069', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments

6071069
AC CalcC WAGNERJ 4/10/2006 5:43:46 PM
Sc wagarr IsBatched 3/12/2006 2:41:04 PM ICOCRADCALC v4.8.18
SC WAGNERJ InPrep 4/10/2006 5:43:46 PM RICH-RC-5014 REVISION 6
SC WAGNERJ PrepiC 4/10/2006 6:09:22 PM RICH-RC-5014 REVISION 6
SC ScottM InPrep2 4/15/2006 11:25:19 AM RICH-RC-5014 REVISION 6
SC ScottM Prep2C 4/18/2006 2:56:14 PM RICH-RC-5014 REVISION 6
SC BlackCL InCntl 4/18/2006 3:02:10 PM RICH-RD-0003 REVISION 4
SC BlackCL CalcC 4/19/2006 6:36:58 AM RICH-RDJ-0003 REVISION 4
AC WAGNERJ 4/10/2006 6:09:22 PM

AC ScottM 4/15/2006 11:25:19
AC ScottM 4/18/2006 2:56:14 PM

AC BIackCL 4/18/2006 3:02:10 PM

AC BIackCL 4/19/2006 6:36:58

AU: A~ccepting Etruy; 57: Sralus unange
STL Richland Grp Rec Cnt: 6
Richland Wa. Page 1 ICOCFractions v4.8.18
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4/21/2006 3:21 :37 PM 1000 Fraction Transfer/Status Report
ByDate: 4/21/2005, 4/26/2006, Batch: '6071071', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments

6071071
AC CalcC WAGNERJ 4/7/2006 10:52:58
SC wagarr IsBatched 3/12/2006 2:41:04 PM ICOGRADGALO v4.8.18
SC WAGNERJ InPrep 4/7/2006 10:52:58 AM RICH-RC-5016 REVISION 6
SC WAGNERJ PreplC 4/7/2006 11:37:53 AM RICH-RC-5016 REVISION 6
SC FABREM InSepi 4/7/2006 1:19:24 PM RICH-RC-5006 REVISION 6
SC FABREM Sepi C 4/11/2006 1:05:58 PM RICH-RC-5006 REVISION 6
SC BlackCL InCntl 4/11/2006 1:11:00 PM RICH-RD-0007 REVISION 5
SC DAWKINSO Cnt1 C 4/11/2006 9:16:45 PM RICH-RD-0007 REVISION 5
SC FABREM InSep2 4/13/2006 5:56:46 PM RICH-RC-5071 REVISION 4
SC FABREM Sep2C 4/19/2006 5:53:44 PM RICH-RC-5071 REVISION 4
SC BlackCL InCntl 4/19/2006 5:54:30 PM RICH-RD-0003 REVISION 4
SC BlackCL CalcC 4/21/2006 10:13:44 AM RICH-RD-0003 REVISION 4
AC WAGNERJ 4/7/2006 11:37:53

AC FABREM 4/7/2006 1:19:24 PM

AC FABREM 4/11/2006 1:05:58 PM

AC BlackCL 4/11/2006 1:11:00 PM

AC DAWKINSO 4/11/2006 9:16:45 PM

AC FABREM 4/13/2006 5:56:46 PM

AC FABREM 4/19/2006 5:53:44 PM

AC BlackCL 4/19/2006 5:54:30 PM

AC BIackC1L 4/21/2006 10:13:44

AL;: A-ccepting Entry; 67. Status unange
STL Richland Grp Rec Cnt: 10
Richland Wa. Page 1 ICOC~ractions v4.8.18



4/18/2006 1:27:04 PM ICOC Fraction Transfer/Status Report
ByDate: 4/18/2005, 4/23/2006, Batch: '6071070', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments

6071070
AC CalcC WAGNERJ 4/10/2006 5:43:54 PM
SC wagarr IsBatched 3/12/2006 2:41 :04 PM 1000_RADGALC v4.8.18
SC WAGNERJ InPrep 4/10/2006 5:43:54 PM RICH-RC-5014 REVISION 6
SC WAGNERJ InPrep 4/11/2006 11:30:51 AM RICH-RC-5017 REVISIONS5
SC WAGNERJ PrepiC 4/11/2006 11:47:50 AM RICH-RC-5017 REVISIONS5
SC ScottM InPrep2 4/12/2006 8:11:13 AM RICH-RC-5017 REVISION 4
SC ScottM Prep2C 4/13/2006 3:56:17 PM RICH-RC-5017 REVISION 4
SC DAWKINSO In~nti 4/13/2006 6:27:54 PM RICH-RD-0007 REVISION 5
SC StringerR CalcC 4/14/2006 1:15:49 PM RICH-RD-0007 REVISIONS5
AC WAGNERJ 4/11/2006 11:30:51

AC WAGNERJ 4/11/2006 11:47:50

AC ScottM 4/12/2006 8:11:13

AC ScottM 4/13/2006 3:56:17 PM

AC DAWKINSO 4/13/2006 6:27:54 PM

AC StringerR 4/14/2006 1:15:49 PM

AM: Accepting Entry; Su: Status Change
STL Richland Grp Rec Cnt: 7
Richland Wa. Page 1 ICOC~ractions v4.8.18
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4/20/2006 1:42:17 PM 1000 Fraction Transfer/Status Report
ByDate. 4/20/2005, 4/25/2006, Batch: '6071072', User: *ALL Order By Date-rimeAccepting

Q Batch Work Ord CurStatus Accepting Comments

6071072
AC CalcC WAGNERJ 4/7/2006 10:52:34
SC wagarr IsBatched 3/1212006 2:41 :04 PM ICOCRADCALO v4.8.18
SC WAGNERJ InPrep 4/7/2006 10:52:34 AM RICH-RC-5016 REVISION 6
SC WAGNERJ Prepi C 4/7/2006 3:05:48 PM RICH-RC-5016 REVISION 6
SC NortonJ InSepi 4/10/2006 8:01:52 AM RICH-RC-5025 REVISION3
SC NortonJ SepiC 4/19/2006 12:28:55 PM RICH-RC-5025 REVISION3
SC BlackCL InCntl 4/19/2006 12:39:51 PM RICH-RD-0007 REVISION 5
SC BlackCL CalcC 4/19/2006 4:27:50 PM RICH-RD-0007 REVISION 5
AC WAGNERJ 4/7/2006 3:05:48 PM

AC NortonJ 4/10/2006 8:01 :52

AC NortonJ 4/19/2006 12:28:55

AC BIackCL 4/19/2006 12:39:51

AC IBlackOL 4/19/2006 4:27:50 PM

AM: Accepting Enry, Su: oratus unange
STL Rich/and Grp Rec Cnt: 6
Richland Wa. Page 1 ICOC~ractions v4.8. 18
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4/12/2006 3:29:19 PM 1000 Fraction Transfer/Status Report
ByDate: 4/1212005, 4/17/2006, Batch: '6071075', User: *ALL Order By DateTimeAccepting

0 Batch Work Ord CurStatus Accepting Comments

6071075
AC CalcO WAGNERJ 4/7/2006 5:28:06 PM
SC wagarr IsBatched 3/12/2006 2:41 :04 PM 1000_RADCALO v4.8.18

SC WAGNERJ InPrep 4/7/2006 5:28:06 PM RICH-RC-5016 REVISION 6

SC WAGNERJ Prepl C 4/7/2006 5:34:49 PM RICH-RC-5016 REVISION 6

SC Antonsonl- Sep10 4/10/2006 4:48:57 PM RICH-RC-5078 REVISION 3

SC DAWKINSO In~nti 4/10/2006 5:15:58 PM RICH-RD-0001 REVISION 3

SC BlackCL CalcC 4/1 2/2006 6:39:20 AM RICH-RD-0001 REVISION 3

AC WAGNERJ 4/7/2006 5:34:49 PM

AC AntonsonL- 4/10/2006 4:48:57 PM

AC DAWKINSO 4/10/2006 5:15:58 PM

AC BlackCL 4/12/2006 6:39:20

A(;: Accepting Entry, Su: Stratus unange

STL Rich/and Grp Rec Ont:5
Richland Wa. Page 1 ICOOFractions v4.8.18
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3/30/2006 2:36:08 PM 1000 Fraction Transfer/Status Report
Byoate: 3/30/2005, 4/4/2006, Batch: '6071067', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments

6071067
AC CalcC McDoweID 3/27/2006 3:48:30 PM
SC wagarr IsBatched 3/12/2006 2:41:04 PM ICOCRADCALC v4.8.18
SC McDoweII[D InSepi 3/27/2006 3:48:30 PM RICH-RC-5007 REVISION 6
SC McDoweID SepiC 3/28/2006 3:16:46 PM RICH-RC-5007 REVISION 6
SC DAWKINSO InCntl 3/28/2006 4:25:36 PM RICH-RD-0001 REVISION 3
SC BlackOL CalcC 3/30/2006 7:42:13 AM RICH-RD-0001 REVISION 3
AC McDoweIID 3/28/2006 3:16:46 PM

AC DAWKINSO 3/28/2006 4:25:36 PM

AC BlackCL 3/30/2006 7:42:13

ALT Accepting Entry; S7: warus unange
STL Richland Grp Rec Cnt: 4

Richland Wa. Page 1 ICOC~ractions v4.8. 18
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