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Certificate of Analysis

Pacific Northwest National Laboratories
Sigma V Building
Richland, WA 99352

March 31, 2006

Attention: Dot Stewart

SAF Number . S06-00 1, S06-002, W06-002, W06-001
Date SDG Closed . February 13, 2006
Number of Samples : Twenty (20)
Sample Type . Water
SDG Number . W04866
Data Deliverable . 45-Day / Summary

CASE NARRATIVE

1. Introduction

Between February 10, 2006 and February 13, 2006, twenty water samples were received at STL Richland
(STLR) for radiochemnical 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

BlIHF69 HW88C WATER 2/10/06

B 1HF51 HW88G WATER 2/10/06

B 1H778 H{W885 WATER 2/10/06

B 111794 HW89H WATER 2/10/06

B 1H736 H{W88P WATER 2/10/06

B lH6X3 HW88W WATER 2/10/06

B1H6W9 HW880 WATER 2/10/06

BlH7B2 HW875 WATER 2/10/06

B1lHCT8 HXD3M WATER 2/13/06

B 1HCP5 HXD3Q WATER 2/13/06

B1lHCR7 HXD3T WATER 2/13/06

B1lHD35 HIXD34 WATER 2/13/06

BlHJ-W8 HXD36 WATER 2/13/06
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Bl1HD43 HXD37 WATER 2/13/06

B1IHD81 HXD39 WATER 2/13/06

BIHCN4 HXD4C WATER 2/13/06

BIHD15 HXD4E WATER 2/13/06

B1H5Y9 HXD4H WATER 2/13/06

B1H5Y5 HXD4M WATER 2/13/06

B 1H724 HXD40 WATER 2/13/06

11. Sample Receipt

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

111. 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:
Alpha Spectroscopy
Plutonium-238, -239/240 by method RICH-RC-5010
Gas Proportional Counting
Gross Alpha by method RICH-RC-5014
Gross Beta by method RICH-RC-5014
Strontium-90 by method RICH-RC-5006
Gamma Spectroscopy
Ganm Spec (LL) by method RICH-RC-50 17
Iodine-129 (LL) by method RICH-RC-5025
Liquid Scintillation Counting
Technetium-99 by TEVA method RICH-RC-5065
Technetium-99 by method RICH-RC-5078
Tritium by method RICH-RC-5 007
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.
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V. Comments

Alpha Spectroscopy
Plutonium-238, -23 9/240 by method RICH-RC-50 10
The LCS, batch blank, samples and sample duplicate (B 1H1736) results are within contractual
requirements.

Gas Proportional Counting
Gross Al-pha by method RICH-RC-5014

The LCS, batch blank, samples and sample duplicate (B 1H5Y5) results are within contractual
requirements.

Gross Beta by method RICH-RC-5014:
The LCS, batch blank, samples and sample duplicate (B 1H5Y9) results are within contractual
requirements.

Strontium-90 by method RICH-RC-5006
The LCS, batch blank, samples and sample duplicate (B 1H794) results are within contractual
requirements.

Gamma Spectroscopy
Gamma Spec (LL) by method RICH-RC-50 17:
The LCS for this batch was recounted after the initial count yield a high recovery. The recounted LCS
was acceptable and the results are approved. The LCS, batch blank, samples and sample duplicate

(B 1H778) results are within contractual requirements.

Iodine-129 (LL) by method RICH-RC-5025
The LCS, batch blank, samples and sample duplicate (B 1 HF69) results are within contractual
requirements.

Iodine-129 by method RICH-RC-5025
The LCS, batch blank, samples and sample duplicate (B 1H724) results are within contractual
requirements.

Liquid Scintillation Counting
Technetium-99 by TEVA method RICH-RC-5065:
The LCS, batch blank, samples, sample duplicate (B 1F1D35), and sample matrix spike (B 1HJW8) results
are within contractual requirements.

Technetium-99 by method RICH-RC-5078:
The LCS, batch blank, samples, sample duplicate (B 1HCT8), and sample matrix spike (B 1HCP5) results
are within contractual requirements.

Tritium by method RICH-RC-5 007:
The LCS, batch blank, samples and sample duplicate (B 1H7B2) results are within contractual
requirements.
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Total Uranium
Total Uranium by method RICH-RC-5058:
The LCS, batch blank, samples, sample duplicate (B 1HCT8), and sample matrix spike (B 1HCP5) 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 approved:

Hans 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-134, 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 5r89/90 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-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 (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/v n), 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
rntGenerallnfo Q3.72



Report Definitions
1Action 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)-lI as defined by ANSI N 13.30.

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=(l .645 *I

Sqrt(2*(BkgrndCntlBkgrndCntMin)/SCntMin)) * (ConvFctl(Eff*Yld *Abn *Vol) * lngrFct). For LSC methods the
batch blank is used as a measure of the background variability. Lc cannot be calculated when the background countis 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.

MDCJMDA Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
with a Type I and 11 error probability of approximately 5%. MDC =(4.65 *
Sqrt((BkgrndCntlBkgmdCntMin)/SCntMin) + 2.7 1l/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/IJ-238 ratio for natural uranium in NIST SRM 4321C is
1.03 8.

Rst/MDC Ratio of the Result to the MDC. A value greater than I 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 I 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(TP Us 2 + 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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1112ITWNEData R\ ~ew/Verilication Checklist 3/30/2006 1:50:26 PM
__ LRADIOCHE1--MISTRY, First Level Review

Lot No., Due Date: J6B100332; 031C.,2Cu,3

Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 6046281; RPUISO Pulso by ALP

SDG, Matrix: W04866; WATER

8.0 Correction Calculation Protocol Used. Ye No N/A
OK 7

8.01 The Appropriate Methods Were Used To Analyze the - amples Ye No N/A
OK

8.02 Final Results Are in the Appropriate Activity Ur', Ye No N/A
OK

8.03 Batch Contains the Required QC Appropriate f: thod YgNo N/A
OK

8.04 The Correct Tracer and QC Vials Where Used i'i the.- -imples Ye No N/A
OKV

8.05 Sample was Appropriately Traced Before or Aft-zr'Fr-';onating the Sample Ye No N/A
OK 7

8.06 At Least the Minimum Sample Volume Was Usr,,d Y@9 No N/A
OKq

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

8.0 The' Sample was Countedf fthe Mrinimum Cor Tim-e or CRDL was Achieved.'"YeY No N/A
OKV

8.09 Method Blank is within Control Limits. Y07 No N/A
OK

8.1 Comments:

8.11 Matrix Blank is within Control Limits. Yes No
No Matrix Blanks (MBlks) found in Batch! 7

8.12 Method Blank(s) < QAS Limit Value (No B Flag 'I-cc-SS,-ry). Ye No N/A
OK V

8.13 QAS Specified Duplicate Equation Value withi- ''nntrol Limits. Yes N N/A
RPD > UICL :20.0=> HW88P1IAL PU-239 48.0 (RP. 4,

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!

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

8.17 tracer within Control'Limits. Yeg No W/A
OK

8.18 Samples are above Minimum Tracer Yield (No r<-.Ied Simples) Ye; No N/A
OK

8.19 Sample Specific MDC <= CRDL . Y~e No N/A
OK

8.2 Comments:

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

8.22 Result < Mdc, Activity Not Detected, U Flag. Ye; No N/A
No Positive Results
OK

8.23 Result <= Action Level, when Defined. Ye No N/A
OK; No Action Level Found => PU-238
PU-239

OK; No Callin Level Found => PU-238
PU-239

8.24 Result + 3s >=0, Not Too Negative. Y~rNo N/A
OK Y

TL Richland 
Page 1

ASRADCALCv4.8.18



8.25 Counting Spectrum are within FWHM Limits. Yes N9 N/A
FWHM > maxFWHM => HXGXH1AC PU-239 53.2>0 -V1 7

8.26 Instrume nts have C'urrent Calib rations.- Yes No W/A

8.27 Correct Count Library Use d...................................Yes No N/A
Library Not Specified => HW88P1AG I:[NUC-LIBR]AR- PU 0:

HW88P1AL I:[NUC-LIBR]AR-PU 0:
HXGXH1AA l:(NUC-LIBR]AR-PU Q:
HXGXH1AC I:[NUC-LIBR]ARYPU Q:

8.28 Instrume6nt Backgr ou Ind withi In ILimits aftTime -: untina. U rt f nplicable to this version. To be dev eloped in later 11versior I fs No IN/A

8.29 instrument Check Source within Limits at th,:- Of COL! 'l ot Applicable to this version. To be developed in later Ve~io*. N/A

8.3 Comments:

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

OKV

First Level Review ____________ _________ Date -0 (eQ

ITL Richland Page 2
IASRADCALCv4.8.18



S TL
Data Review Checklist

RADIOCHEMISTRY
Second Level Review

OC Batch Number: ~

Review Item Yes( Nip( N/AC )
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 result5 <the
Contract Detection Lim-it?
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. Wns 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: __ _ __ _

T~~~T- (' -J OnD -Ina n



S TL
Data Review Checklist

RADIOCHEMISTRY
Second Level Review

OC Batch Num-ber: I

Review Item Yes No) 7+ 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 <- 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
7. Is the LCS Minimum Detectable Activity :5 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 miniu frequency?______
6. Were units checked?

Comments on any "No" response: _________________________________

Second Level Review: /1Date:_ ____



ENNMINESTL Data ReviewNerif icat ion Checklist 3/29/2006 10:16:41 AM

RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J6B100329,J6B100334,J6B100332,J6B140166; 03/30/2006
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 6046277; RGAMLEPS Gamma by LEPS

SDG, Matrix: W04866; WATER

1.0 COOCA.
1.1 Is the ICOG page complete; includes all applicable analysis, dates, SOP numbers, and revisions? YQ No N/A

2.0QC Batch
2.1 Do the Summary/Detailed Reports include a calculated result for each sample listed on the QO Batch Sheet? YO7 No N/A

12. 2 A re t he'Q OC app r opr ia te f o'r th e ana Iys is' in clu ded 'in -th e batch?, Y 7 No N/A

2.3 Is the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc? YyNo N/A

2.4 Does the Worksheets include a Tracer Vial label for each sample? Y yNo N/A

3.0, OC & Samples
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? YO7 No N/A

3.3 Are the MS/MVSD results, yields, and MDA within cointract li mits?' Yes NoN;1,

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

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

4.1 Were results calculated in the correct units? y 7 No N/A

4.2 Were analysis violumes entered correctly? Y47 No N/A

4.3 Were Yields entered correctly? YV No N/A

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

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

5.0 Other~
51Are all nonconformances included and noted? Yes NoN

5.2 Are all required forms filled out? Y 7 No N/A

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

5.4 Was transcription checked? Y!V No N/A

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

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

6.0 Comments 'on anty'No responise:

First Level Review u- vt) '~Date c</'

STL Richland Page 1
QASRADCALCv4.8.18



S TL
Data Review Checklist

RADIOCEEMISTRY
Second Level Review

OC Batch Number: 6~c 4~ -7

Review Item Yes (V) ib(4 N/A(
A. Sample Analysis
1. Are the sample yields within acceptance criteria?
2. Is the sample Minirmum 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 blank result > the Contract Detection Limit but the sample
result < the Contact Detection Limit?
5. Is the LCS recovery with contact acceptance criteria?
7. Is the LCS Minimum Detectable Activity < the Contract Detection
Limit?
8. Do the MS/MSD results and yields meet acceptance criteria? 7
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: (4Date: 3 1



-~mA" S TL Data ReviewNerification Checklist 3/30/2006 1:56:36 PM

RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J611100330; 03/30/2006
Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 6046280; RGAMLEPS Gamma by LEPS

SDG, Matrix: W04866; WATER

1.0COC~
1 .1 Is the ICOO page complete; includes all applicable analysis, dlates, SOP numbers, and revisions? No N/A

2.0 QCOBatch
2.1 Do the Summary/Detailed Reports include a calculated result for each sample listed on the 00 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? YeNo N/A

2.4 Does the Worksheets include a Tracer Vial label for eac h s a mp Ile? Y 7 No N/A

'3.0 QC & Sape
3.1 Is the blank results, yield, and MDA within contract limits? Y 7  o /

3.2 Is he OS esutyied, nd DA ithn ontactlimtsYe 
No N/A

3.3 Are the MCS/D results, yields, and MDA within contract limits? Ye NoN/

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

3.5 Are the saplaeret yields , and MDAs within contract limits? Yep No N/A

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

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

4.3- Were Yields ente red correctly? Yes N o K

4.4 Were spectra reviewed/meet contractual requirements? Ye7 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 methodology used? Y, No N/A

5.4 Was transcription checked? Y 7e 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? Y 7 No N/A

6.0 Comments on any No response:

First Level Review (64U~Date '

STL Richland Page 1
QAS-RADCALCv4.8. 18



S TL
Data Review Checklist

R-ADIOCHEMISTRY
Second Level Review

QC Batch Number: 4 L( -2 )

Review Item Yes (') No () N/A )
A. Sample Analysis
1. Axe 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 7§7
Limit?
8. Do the MS/MSD results and yields meet acceptance criteria?
9. Do the duplicate sample results and yields meet acceptance
criteria?

5. Were all calculations checked at a minimum frequency? ______

Comments on any "No" response: ___________________________________

Second Level Review: __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Date:_ _ __ _

T C' -0-~ 1 - n nn



S aaReviewNerification Checklist 3/30/2006 10:31:13 AM

RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J6B100334,J6B100330,J6B100332,J6B140152; 03/30/2006
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No. Method Test: 6046270; RGAMMA Gamma by GER

SDG, Matrix: W04866; WATER

1.0 CQQC
1.1 Is the ICOC page complete; includes all applicable analysis, dates, SOP numbiers, and revisions? Y N /

2.0L OC Batch ~
2.1 Do the Summary/Detailed Reports include a calculated result for each sample l isted on the OC Batch Sheet? Ye7 No N/A

2.2 Are the 00 cappropriate for' the-an afysi inclu,-ded in the batch'? ... .. .. 1 No N/A

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

2.4 Do es theWo'rksheets include a -Tracer Vial label for -each sample? .. Yes No /a

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

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

3.3 Are theM S/MSD results, yields, and MDA wit-hin contract limits? Yes No

3.4 Are the duplicate result, yields, and MDAs within contract limits? Ye9No N/A

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

4. Raw 4 Data

4.1 Were results calculated in the correct units? Y 7 No NIA

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

4.3 Were Yields entered correctly? Yes NoN/

4.4 Were spectra reviewed/meet contractual requirements? Y7 No N/A

45Were raw counts reviewed for anomalies? Y4 No N/A

5.0 ther~
51Are all nonconformances included and noted? Y ey No WA

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

5.3 Was the corr ect methodologyused? Y7 No N/A

5.4 Was transcription checked? Y00 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 No N/A

6.0 Commentsonany No response:

See NM. '6 -7 7i

First Level Review { ~~t'~ ,Date 5'6 ( -

STL Richland Page 1
OASRADOALCv4.8.18



S TL
Data Review Checklist

P.ADIOCHEMISTRY
Second Level Review

OC Batch Number: 4 <(72 (1

Review Item Yes ( N)o~T N/A()
A. Sample Analysis
I. Are the sample yields within acceptance criteria?
2. Is the sample Minimnum Detectable Activity < the Contract
Detection Limit? L

3. Are the correct isotopes reported?____________
B. QC Samples
1. Is the Minimum Detectable Activity for the blank result K 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 ~jZ~
Limit?
8. Do the MS[MSD results and yields meet acceptance criteria?
9. Do the duplicate sample results and yields meet acceptance
criteria?

3. Was the correct methodology used?

5. Were all calculations checked at a minimum frequency?

Comments on any "No" response: V' e -. .-- I C

Second Level Review: tDate:______



Clouseau
Nonconformance Memo

NCMVI#: 10-07793
NCMV Initiated By: Pam Anderson Classification: Anomaly

Date Opened: 03/30/2006 Status: GILREVIEW
Date Closed: Production Area: Environmental - Sep

Tests: Gamma by GER
Lot Ws (Sample #s): 161100330 (1,2), J6B1 00332

(1), J6131 00334 (1,2),
J61140152 (3), J6B1 50000
(270),

QC Batches: 6046270
Nonconformance: Other (describe in detail)

Subcategory: Other (explanation required)

Prole Decrpton Roo Cas

Name Date Description
Pam Anderson 03/30/2006 The LOS had high recoveries on the first count. After recount the LCS recoveries are

acceptable. Report the data.

Corctv Actio

Name Date Corrective Action
Pam Anderson 03/30/2006 The LOS was recounted.

Clen Noifcaio Sumr

Client Project Manager Notified Response How Notified Note

Response Response Note

QaiyAsuac Verfictio

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

Apovl isor

Date Approved Approved By Position

Date Printed: 3/30/2006 Page 1 of 1



-T Data ReviewNerification Checklist 3/30/2006 S: 'J .TL RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J6B1 00334,J6B1 00330,J6B1 00332,J6B1 401 52,J6B1 401 59,J6B1 40164; 03/30/2006

Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 6046262; RALPHA-A Alpha by GPC-Amn

SDG, Matrix: W04866; WATER

8.0 Correction Calculation Protocol Used. Y& t lo A
OK

8.01 The Appropriate Methods Were Used To Analyze the Samples 'A
OK

8.02 Final Results Are in the Appropriate Activity Units 'I/A
OK

8.03 Batch Contains the Required OC Appropriate for the Method Yes ': IWA
OK

8.04 The Correct Tracer and OC Vials Where Used in the Samples Yeg 1 1 rP/A
OK

8.05 'Sample was Appropriately Traced Before or After Fractionating the Sample Y 1 W'A
OK

8.06 At Least the Minimum Sample Volume Was Used ./A
Analysis Volume => HW89H 1AC 184.00<200.00

HXD3T1 AC 80.00<200.00
HXD4M1AA 145.30<200.00 Q:vB

8.07 The Correct Count Geometry was Used. I
OK

8.08 The Sample was Counted for the 'Minimum Count Time or CRDL was Achieved. i IA
OK

8.09 Method Blank is within Control Limits. ~I
OK

8.1 Comments:

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

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

8.13 OAS Specified Duplicate Equation Value within Control Limits. 'IA
OK (RPD)

8.14 LCS within Control Limits. /A
OK

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

8.16 MS within Control -Limits. </

No Matrix Spike Samples (MS) found in Batch!
8.17 tracer within Control Limits. !/A

OK
8.18 Samples are above Minimum Tracer Yield (No Failed Samples) ./A

OK
8.19 Sample Specific MDC <= CRDL. '

OK
8.2 Comments:

8.21 Result < Lc, Activity Not Detected, U Fla g.
No Limit Specified!

8.22 Result < Mdc, Activity Not Detected, U Flag. 'r. JA
Batch Positive Result =>
HWS8G1AC ALPHA 5.5E+00 L:1.3E+00

HW88P1AC ALPHA 3.1 E+00 L:1 .2E+00
HW8851 AC ALPHA 3.5E+00 L: 1.4E+00
HW89H lAC ALPHA 3.4E+00 L:1 .3E+00
HXD3T1AC ALPHA 6.4E+01 L:2.7E+00
HXD4H1 AA ALPHA 1.8E+00 L: 1.3E+00
HXD4M1 AA ALPHA 2.7E+00 L: 1.6E+00

8.2 'Result <= Action Level, when Defined. -/'A

OK; No Action Level Found => ALPHA

TL Richland i
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OK; No Callin Level Found => ALPHA
8.24 Result + 3s >=O,' Not Too Negative. A

Result + 3s < 0 HXGWQ1AA ALPHA -3.OE-02
8.25 Counting Spectrum are within FWHM Limits.

No FWHM found in Batch Data!
8.26 Instruments have Current Calibrations. ';/ A

8.27 CretCount L ib rary Used. 3 I
No Count Library found in Batch Data!7

8.28 Instrument Backgrou nd within Li mits at Time of Counting. (Not Applicable to this version. To be developed in later versiof JA

8.29 Instrument Check Source within Limits at the Time o f Counting. (No It Applicab le to t his version. To be developed in later V I/A

8.3 Comments.

8.31 Results Blank Subtracted as Appropriate. 'A
OK

First Level Review I________________________ Date ____2, ______

STL RichlandF
QASRADCALCv4.8.18



S TL
Data Review Checklist

RADIOCHEMISTRY
Second Level Review

OC Batch Number: L2 2- ,U

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 S the
Contract Detection Lim-it?
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 LOS Minimum Detectable Activity :S the Contract Detection
Limit?
8. Do the MSlMSD results and yields meet acceptance criteria?
9. Do the duplicate sample results and yields meet acceptance
criteria?

5. Were all calculations checked at a minimum frequency?

Comments on any "No" response: _________________________________

Second Level Review: _______________________Date: Z )/~~



07M STL Data ReviewNerification Checklist 3/30/2006 8:08:03 AM
RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J6B1 00334,J6B1 00330,J6B1 00332,J6B1 40152,J6B1 40159,J6B1 40164; 03/30/2006

Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 6046267; RBETA-SR Beta by GPC-SrIY

SDG, Matrix: W04866; WATER

8.0 Correction Calculation Protocol Used. Ye, No /
OKt7 

oN/

8.1 The Appropriate Methods Were Used to Analyze the Samples Ye No N/A
OK

8.02 Final Results Are in the Appropriate Activity Units Y No N/A
OK

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

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

8.05 Sample was Appropriately Traced Before or After Fractionating the Sample Y ej No N/A
OK

8.06 At Least the Minimum Sample Volume Was Used N N Ny N/A
Analysis Volume => HW89H 1lAD 179.70<200.00

HXD3T1 AD 100.00<200.00
HXD4H1 AC 149.80<200.00
HXD4M1AC 155.00<200.00 Q:VB

8.07 The Correct Count Geom'etry "was' Used.' YeV No N/A
OK

8.08 The Sample was Counted for the Minimum Count Time or CRDL was Achieved. Y? N o N/A
OK A /

8.09 Method Blank is within Control Limits. Yep' No N/A
OK

8.1 Comments:

8.11 Matrix Blank is within Control Limits. Yes NoV
No Matrix Blanks (MBlks) found in Batch! 1.1

8.12 Method Blank(s) < QAS Limit Value (No B Flag Necessary). y 1No N/A
OK

8.13 QAS Specified Duplicate Equation Value within Control Limits. N _s Ny N/A
RPD > UICL: 20.0=> HXD4H lAD BETA 69.0 (RPD) J

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

8.15 MLCS within Control Limits. N s No N
No Matrix Spikes (MLCS) found in Batch!

8.16 MS within Control Limits. 'Y s No N/I
No Matrix Spike Samples (MS) found in Batch!

8.17 Tracer within Control Limits. Y 7 No N/A
OK

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

8.19 Sample Specific MDC <= CRDL. NY No N/A
OK

8.2 Comments:

8.21 Result < Lc, Activity Not Detected, U Flag. Y~s N o N/Al
No Limit Specified!

8.22 Result < Mdc, Activity Not Detected, U Flag. S 1 flo IA
Batch Positive Result =>
HW88G1AD BETA 1.2E+01 L:2.OE+00

HW88P1 AD BETA 3.OE+01 L:2.1 E+00
HW8851AD BETA 1 .2E+01 L:1 .9E+00
HW89H1 AD BETA 1.3E+01 L:2.2E+00
H-XD3M1 AC BETA 7.1 E+01 L: 1.8E+00
HXD3T1 AD BETA 2.1 E+03 L:4.OE+0
HXD4H1AC BETA 1.4E+01 L:2.5E+00
HXD4M1AC BETA 8.8E+00 L:2.7E+00

ASRADCALCv4.8.18T 8ihan



8.23 Result <= Action Level, when Defined. 4o ti'A
OK; No Action Level Found => BETA

OK; No Callin Level Found => BETA
8.2 4. ResulIt -+ -3s I> =0,- N..o t IToo -.1N e 1ga tive. N No 'N/A

OK
8.25 Counting Spectrum are within FWHM Limits. N -3No N/A

No FWHM found in Batch Data!
8.26 Instruments have Current Calibrations. Y No N/A

8.27 Correct Count Library Used. Y -No N/A
No Count Library found in Batch Data!

8.28 instrument Background within Limits at Time of Counting. (Not Applicable to this version. To be developed in later versior' io Ni/A

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

8.3 Comments:

8.31 Results Blank Subtracted as Appropriate. NYrlo r'i/A
OK

First Level Review PC~~) ~ ~Date _________

STL Richland F 2
OASRADCALCv4.8.18



S T L
Data Review Checklist

RADIOCH{EMISTRY
Second Level Re-view

OC Batch Number: /&7 ,

Review Item Yes( No( )N/A
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:5 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 Revie w: _ _ __ _ _ __ _ _ Date:

T 0 AO hf~i



S aaReviewNerification Checklist 3/29/2006 10:11:31 AM

RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J6B100334,J61B100330,J6B100332; 03/30/2006

Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 6046272; RSR85907 Sr-85190 by GPC-7

SDG, Matrix: W04866; WATER

8.0 Correction Calculation Protocol Used. Y7 No N/A
OK

8.01 The Appropriate Methods Were Used To Analyze the Samples Y No N/A
OK

8.02 'Final Results Are in the Appropriate Activity Units Ye No N/A
OKV

8.03 Batch Contains the Required OC Appropriate for the Method Y 7 No N/A
OK 7

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

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

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

8.07 The Correct Count Geometry was Used. Y N /
OK

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 Contr IoI Limits. Yes 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) < QAS Limit Value (No B Flag Necessary). Yes No N/A
OKV

8.13 QAS Specified Duplicate Equation Value within Control Limits. Yes N N/A
RPD > UCL: 20.0=> HW89H-1AG SR-90 130.0V
HW89H1AG SR-9o 48.0
HW89H-1AG SR-9o 83.0 (RPD)

8.14 LCS within Control Limits. Y 7 No N/A
OK 4

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

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

8.17 Tracer within Control Limits. Ye No N/A
OK A7

8.18 Samples are above Minimum Tracer Yield (No Failed Samples) ye No N/A
OKV

8.19 Sample Specific MDC <= CRDL. Ye No N/A
OK yV

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. Ye No N/A
No Positive ResultsV
OK

8.23 Result <= Action Level, when Defined. Ye No N/A
OK; No Action Level Found => SR-go0

OK; No Callin Level Found => SR-go
8.24 Result + 3s >=0, Not Too Negative. Ye No N/A

OK

STL Richland Page 1
QASRADCALCv4.8.18



8.25 Counting Spectrum are within FWHM Limits. Yes No I
No FWHM found in Batch Data! V,

8.26 Instruments have Current Calibrations. Yes No N/A

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

8.28 Instrument Background within Limits .1at Tim Ie -of Count.i Ing. (Not .1App licab .le to this version. To be developed in later versiort~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 Wetow. N/A

83comments:

8.31 Results Blank Subtracted as Appropriate. Ye N o N/ A

OK

First Level Review __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Date D C
FTL Richland Page 2
IASRADCALCv4.8.18



S TL
Data Review Checklist

RADIOCHEMISTRY
Second Level Review

QC Batch Number: Q2u 6-IG?

Review Item Yes (q1 No77 N/A (s
A. Sample Analysis
1. Are the sample yields within acceptance criteria?
2. Is the sample Minimum Detectable Activity <Z the Contract
Detection Limit?
3. Are the correct isotopes reported?______
B. QC Samples
1. Is the Minimum Detectable Activity for the blank result 5c 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 : 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?

3. Was the correct methodology used?

5. Were all calculations checked at a mdinmum frequency? ______

Comments on any "No" response: _________________________________

Second Level Revie w:_ _ _ __ _ _ _ _ Date: 3 ~~

T C' 01 OO D -.. I n o rn



STLData ReviewNerification Checklist 3/30/2006 10:30:00 AM
TL RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J6B140152,J6B140156; 03/30/2006

Client, Site: 384868; PGW 615HANFORD HANFORD

Q0 Batch No., Method Test: 6046282; RTC99 Tc-99 by LSC

SDG, Matrix: W04866; WATER

8.0 Correction Calculation Protocol Used. Yeg No N/A
OKV

8.01 The Appropriate Methods Were Used To Analyze the Samples Ye No N/A
OK 4

8.02 Final Results Are in'the Appropriate Activity Units Ye No N/A
OK

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

8.04 ,The Correct Tracer and QC Vials Where Used in the Samples Yes N' N/A
Incorrect TracerNial => HXD3Q1AE TCSG<>TCSE QVf9V

8.05 S a m pIe was Appro6pr iat elIy T'raced Bef o r e or A ft .er Fractionating th e Sample YqNo N/A
OK

8.06 At Least the Minimum Sample Volume Was Used Yes No N/A
OK V,

8.07 'the Correct Count Geometry was Used. Ye No N/A
OK V

8.08 The Sample was 'Counted for -the M ini mum Count Time ,or CRDL was Achieved. Y 7 No N/A
OK

8.09 Method Blank is within Control Limits. Ye No N/A
OK V7

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) < QAS Limit Value (No B Flag Necessary). Ye No N/A
OK 7-

8.13 QAs specified Duplicate Equation Value within Control Limits. Yeg No N/A
OK (RPD)V

8.14 LCS within Control Limits. Yey No N/A
OK V

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

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

8.17 tracer within ControlI 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 it
No Limit Specified! , V

8.22 Result < Mdc, Activity Not Detected, U Flag. Ye No N/A
No Positive Results I
OK Calc_ DL Not Calculated

8.23 Result <= Action Level, when Defined. Yeg No N/A
OK; o Acion evelFoun => C-9

OK; No Atin Level Found => TC-99

8.24 Result + 3s >=6, N'ot Too Negative. Y 7 No N/A
OK 7

8.25 Counting Spectrum are within FW-HM Limits. Yes No
No FWHM found in Batch Data!V

TL Richland Page 1
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8.26 Instruments have Current Calibrations. Yes No N/A

8.27 Correct-Count Library Used'.... Yes No N/y
No Count Library found in Batch Data!-I'l-1-V

8.2 8- I ns trument Back ground wi thin Li mits at Time-of Cou nting. (Not-AppIicabIe to th is "version. To be developed in later versiorlis 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 VfioO N/A

8.3 Comments:

8.31 Reul1ts Blank' Subtractfed "as ..Appropriate." Y e No N/A

OK

First Level Review a~~UDate

PTL Richland Page 2
PAS_RADCALCv4.8.18



S TL
Data Review Checklist

R-ADIOCHIEMISTRY
Second Level Review

OC Batch Number: ~t 2 2

Review Item Yes( No( N/A(~

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 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 ContractDe-tection
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 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: .



Em-ONM Data ReviewNerification Checklist 3/30/2006 8:07:42 AM__TL RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J6B100332,J16B140156,J6B140152; 03/30/2006

Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 6046284; RTC99 Tc-99 by LSC

SDG, Matrix: W04866; WATER

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

8.01 The Appropriate Methods Were Used To Analyze the Samples Ye No N/A
OK

8.02 Final Results Are in-the App ropriate Activity Units Ye No N/A
OK -V

8.03 Batch Contains the Required QC Appropriate for the Method Ye No N/A
OKV

8.04 the Correct tracer and QC Vials Where Us ed Ii n It 1h 1e Samples Yes N N/A
Incorrect TracerNial => HXD361AD TCSG<>TCSE Q:V9 #

8.05 Sample was Appr'opriately Traced Before or After Fractionating the Sample Ye7 No N/A
OK

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

8.07 The Correct Count Geometry was Used. Ye No N/A
OK 47

8.08 -The'Sample was Counted for the "Minimum Count Time or CRD-L -wasAchieved." Ye No N/A
OK

8.09 Method Blank is within Control Limits. Ye No N/A
OKV

8.1 Comments:

8.11 Matrix Blank is within Control Limits. Yes No N4
No Matrix Blanks (MBlks) found in Batch! V

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

8.13 OAS 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 NoN/
No Matrix Spikes (MLCS) found in Batch! V,

8.16 MS within Control Limits. Yey N o N/A
OK y

8.17 Tracer within Control Limits. Yes No K/
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!

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

8.2 Comments:

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

8.22 Result < Mdc, Activity Not Detected, U Flag. Y~q No N/A
No Positive Results 4
OK Calc_ DL Not Calculated

8.23 Result <= Action Level, when Defined. Yeg No N/A
OK; No Action Level Found => TC-99 4

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

OK4.
8.25 Counting Spectrum are within FWHM Limits. Yes NoN'I

No FWHM found in Batch Data!

TL Richland 
P~~ge 1
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8.26 Instruments have Current Calibrations. Yes No N/A

8.27 Correct Count Library Used. Yes No I 7
No Count Library found in Batch Data! 4

8.28 Instrument Background within Limits at Time of Counting. (Not Applicable to this version. To be developed in later versiortos 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 V'of4N/A

8.3 Comments:

8.31 , Results -Blank Subtracted' asA Apropriate., Ye j No N/A
OK

First Level Review _______________________ Date -0
PTL Richiand Page 2
PASRADCALCv4.8.18



S TL
Data Review Checklist

RADIOCHEMISTRY
Second Level Review

OC Batch Number: b 6 ( ~~~

Review Item Yes ( N)o7 N/A (i
A. Sample Analysis
1. Arc 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 resultS <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 : 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 Nonconformnances 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:



ON FR"mSTL Data ReviewNerification Checklist 3/7/2006 3:18:41 PM

RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J6B1 00329,J6B1 00332,J6B1 00334,J6B1 00330,J6B1 40156,J6B1 40152,J6B1 40166; 03/30/2006

Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 6046244; RTRITIUM H-3 by LSC

SDG, Matrix: W04866; WATER

8.0 Correction Calculation Protocol Used. Ye;N /
OK 

N /

8.01 the Appropriate Methods Were Used To Analyze the Samples Yey No N/A
OK V

8.02 Final Results Are in the Appropriate Activity 'Units Ye NoN/
OK N/

8.03 batch Contains the Required QC .A ppIr .op IriatIe If Ior th Ie Me Ithod Yes N o N/A
OKV

8.4 The Correct Tracer and QC Vials Where Used in the Samples Ye No N/A
OK

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

8.06 At Least the Minimum Sample Volume Was Used Yes NV N/A
Analysis Volume => HW8751 AA 5.00<1 0.00 7

HW88C1AA 5.00<10.00
HW88G1AA 5.00<10.00
HW88P1 AA 5.00<1 0.00 t
HW88W1AA 5.00<10.00
HW8801 AA 5.00<1 0.00
HW8851AA 5.00<10.00
HW89H-1AA 5.00<10.00
HXD3M1AA 5.00<10.00
HXD3O1AA 5.00<10.00
HXD3T1 AA 5.00< 10.00
HXD341 AA 5.00<1 0.00
HXD361 AA 5.00<1 0.00
HXD371 AA 5.00<1 0.00
HXD391 AA 5.00<1 0.00
HXD4C1 AA 5.00< 10.00
HXD4E1AA 5.00<10.00
HXD401 AA 5.00<1 0.00 Q:VB

8. 017 1Th Ie Cor -rect ICount Geom Ietry was Us ed. -Y es N N/A
Count Geometry => HXGTA1 AF SVP1 5/5<>SVP1O0/10

HXGTA1 AG SVPi sis<>SvPi 0/10
HXGTA1AA SVP1 5/5<>SVP1O/10
HXGTA1AC SVPis/5<>SVP1o/1o 0
HW8751AA SVP1 5/5<>SVP1 0/10
HW8751AD SVPisis<>SVPio/io
HW88C1 AA svpisis5<>SVPioi/10
HW88G1 AA svPi 5/5<>SVP1O/1 0
HW88P1 AA SVPI 5is<>SVPio0/10
HW88W1 AA SVP1 5/5<>SVP1 0/10
HW8801AA SVPisis<>SVPioiio
HW8851 AA SVPi sis<>SvPi 0/10
HXGTA1AH svpis/5<>SVPi 0/10
HXGTA1 AD SVPi 5is<>SVPi 0/10
HXGTA1AE SVP1 5/5<>SVP1 0/10
HW89H1 AA SVPl 5/5<>SvP1O0/10
HXD3M1AA SVP15/5<>SVP1O/10
HXD3O1 AA SVPi 5/5<>SVP1 0/10
HXD3T1AA SVP1 5/5<>SVP1 0/10
HXD341 AA SVP 1 5/5<>SVP 10/10
HXD361 AA SVP1 5/5<>SVP1 0/10
HXD371 AA SVP 1 5/5<>SVP 10/10
HXD391 AA SVP1 5/5<>SVP1 0/10
HXD4C1AA SVPls/5<>SVPO/10
HXGTA1AJ SVPi 5/5<>SVP1 0/10
HXD4E1 AA SVP1 sis<>SvPi 0/10
HXD401 AA SVP1 5/5<>SVP1O0/10 O:VC

8.08 The Sample was Counted for the Minimum Cou Int Time or CRDL was Achieved. Y e; No N/A
OKV

8.09 Method blank is within Control Limits. Ye No N/A
OKV

PTL Richland Page 1
PAS_RADCALCv4.8.18



8.1 Comments:

8.11 Matrix Blank is within Control Limits. Ye No N/A
OK

8.12 Method"'Blank(s) < QAS Limit Value (No B Flag Necessary). Ye No N/A
OK

8.13 QAS Specified Duplicate Equation Value within Control Limits. Yes N~ N/A
RPD > UCL: 20.0=> HW8751 AD H-3 45.0 (RPD)

8.14 LOS within Control Limits. Ye No N/A
OKV

8.15 MLDS within Control Limits. Yeg No N/A
OK

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

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

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

8.19 Sample Specific MDC <= CRDL. Yesq No N/A
OK

8.2 Comments:

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

8.22 Result < Mdc, Activity Not Detected, U Flag. Ye No N/A
No Positive Results 4
OK Calc_ DL Not Calculated

8.23 Result <= Action Level, when Defined. Yeg No N/A
OK; No Action Level Found => H-3V

OK; No Callin Level Found => H-3
8.24' Result + 3s >=0, Not Too Negative. Ye No N/A

OK
8.25 Counting Spectru Im are within FW ,HM Limits.' Yes NoN

No FWHM found in Batch Data! Vj
8.26 instruments have Current Calibrations. Yes No N/A

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

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 V~~oO N/A

8.3 Comments:

-8.31 Results Blank Subtracted as Appropriate. Yeq 1. No N/A

OK

First Level Review "Idv -u Date 2 '6<
STL Richland Page 2
OAS-RADCALCv4.8. 15



S TL
Data Review Checklist

RADIOCHEMISTRY
Second Level Review

DC Batch Number: ~ UL2LL

Review Item Yes( No( N/A(

A. Sample Analysis
1. Are the sample yields within acceptance criteria?______
2. Is the sample Minimnum Detectable Activity <c 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 Linmit?
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 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? __________

Comments on any "No" response: ___________________________________

Second Level Review: ' '/Date: 31



M STL Data ReviewNerification Checklist 3/30/2006 8:08 44 AM
Elm RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J61B100332,J6B140152,J6B1401156; 03/30/2006
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 6046298; RUNAT UNat by KPA

SDG, Matrix: W04866; WATER

8.0 Correction Calculation Protocol Used. Yes JIo N/A
OK

8.0 The Appropriate Methods Were Used To Analyze the Samples Ye': o N/A
OK 4

8.02 Final Results Are in the 'Appropriate Activity Units Yee) 'o N/A
OK 4

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

8.4 The Correct Tracer and QC Vials Where Used in the Samples Yes N N/A
Incorrect TracerNial => HXGOI-1AD UNSC<>UNSF Q:V9

8.05 S amplIe -was Appro6pr iat ely T r a ced Be f ore o r After Fr ac t ioinat ing th e Sa mple,.... Y ei- tNo N/A
OK kV

8.06 At Least the Minimum Sample Volume Was Used Y -'Io /
No Count Analysis Size found in Batch Data!

8.07 The Correct Count Geometry was Used. Ys 10N/
No Count Geometry found in Batch Data!

8.0 b t he Sam ple wa s Cou nte d for t h e M inim-um Co6un t Ti m e o r CR DL w'as Aichie ved. "Yes No N/
No Count Duration Field Found in Batch Data!

8. 0 9 Met ho Id ..B lank i s with Iin ICo -nt Irol Li m its.I Yes' No N/A
OK

8.1 Comments:

8.11 Matrix Blank is within Control Limits. Y-311 N A
No Matrix Blanks (MBlks) found in Batch!

8.12 Method blank(s) < QAS Limit Value (No B Flag Necessary). Y lo N/A
OK

8.1 QAs specified Duplicate* Equation Value within Control Limits. Y lo N/A
OK (RPD)

8.14 LCS within Control Limits. Ye IA N/A
OK

8.15 MLCS within Control Limits. Y. jo N/
No Matrix Spikes (MLCS) found in Batch!

8.16 MS within Control Limits. Y"'- !Io N/A
OK

8 .1 Trla cer wi thin Co n trol L im its. N, lo N/A
No Tracers found in Batch!

8.18 Samples are above Minimum Tracer Yield (No Failed Samples) lo N/P.
No Tracers found in Batch!

8.19 Sample Specific MDC <= CRDL. y Jo N/A
OK

8.2 Comtments:

8.21 Result < Lc, Activity Not Detected, U Flag. Yes *4o N/A
No Limit Specified!I

8.22 Result < Mdc,' Activity Not Detected, U Flag. 1' JN/A
Batch Positive Result =>
HW88P1 AK Uranium 5.6E+00 L:7.4E-02

HXD3M1AE Uranium 5.3E+00 L:8.3E-02
HXD3Q1AD Uranium 2.8E+00 L:7.6E-02
HXD3T1 AG Uranium 2.01E+02 L:7.OE-02
HXD4C1 AD Uranium 6.OE+00 L:7.1 E-02
HXD4E1AD Uranium 5.3E+00 L:8.2E-02 Calc_ DL Not Calculated

8.23 Result <= Action Le vel, Iw Ihen -D.e fined. Y( Jo N/A
OK; No Action Level Found => Uranium

OK; No Callin Level Found => Uranium

'TL Richland
ASRADCALCv4.8.18



8.24 Result + 3s >=O, Not Too Negative. N /A
OK

8.25 Counting Spectrum are within FWHM Limits. 'It'l I0N/M
No FWVHM found in Batch Data! 4

8.6Intumnshave Current Calibrations. Y Io N/A

8.7Correct Count Li brar ,y Us ed. Y !0aN/
No Count Library found in Batch Data!

8. 28 Ins tru 1me .nt Back g round wi Ithin Limit Is Iat Time of Counting. (Not Applicable to this version. To be developed in later versior a N,'A

8.29 -Instrument Check Source within 'Limits at the' Time of Counting. (Not Applicable to this version. To be developed in later \/Y N.flA

8.3 Comments:

8.31 Results Blank Subtracted as Appro pr iate. Y Jo WA

OK

First Level Review I -- ~t1u'Date _ _ _ _ _ _

PTL Richland Pao,
PASRADCALCv4.8.18 ___



S TL
Data Review Checklist

RADIOCHEMISTRY
Second Level Review

QC Batch Number: 7. £?2 16 C %

Review Item Yes () No() N/ ()
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?_
S. 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 Review: 1~ i ~Date: -
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Sample Check-in List

Date/Time Received: 6i z o e* io/c)

Client:_________ SDG #: &/e-f 6 NA[ SAF #: 6 - NA[

Work Order Number: Z, 13 ,&05 Chain of Custody # 6-A(3

Shipping Container E: _IA5 2Z1 Air Bill#/

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

2. Custody Seals dated and signed? NA [1Yes [IN(
3. Chain of Custody record present? Yes 4Nc1 [

4. Cooler temperature:____ NA ~[] 5 .Vermiculite/packing materials is NA W]~ et [1Dry{4,-

6. Number of samples in shipping container: 3

7. Sample holding times exceeded? NAJ{1 Yes[ No[]

8. Samples have:
___tape ___hazard labels

Kcustody seals _. appropriate samples labels

9. Samples are:
&in good condition ___leaking

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

10. Sample pH taken? NA []pH<2f/] pH>2y adjusted pH [

11. Sample Location, Sample Collector Listed? Ye*)N
1. *For documentation only. No corrective action needed. /eL] o[

1. Were any anomalies identified in sample receipt? Yes [] N0)7
13. Description of anomalies (include sample numbers):j

Sample Custodian: 7Z~ Date: - e ' 6

Client Sample ID Analysis Requested Condition Corm nts/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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Sample Check-in List

Date/Time Received:- ' 2- e( o /3 /0

Client:___________ SDG#: 1c' NA[] SAF#: %--~ci NA[]

Work Order Number: )/o ZYChain of Custody # -o .- ,3

Shipping Container ID: /o2- zt- Air Bill #

1. Custody Seals on shipping container intact? NA [3 Yesny No [

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

3. Chain of Custody record present? Yes 14 No [

4. Cooler temperature:____ NA J< 5 .Vermiculite/packing materials is NA []Wet []DryW..

6. Number of samples in shipping container:_________

7. Sample holding times exceeded? NAH1 Yes [] No []

8. Samples have:
_____tape ___hazard labels

)I--custody seals ~appropriate samples labels

9. Samples are:
A-in good condition -__leaking
___broken ___have air bubbles

(Only for samples requiring head space)

10. Sample pH taken? NA []pH<27] pH>2 7 f4 adjusted pH [ ]

11. Sample Location, Sample Collector Listed? * Yes VI No [
*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 Custodian:_ ,1VDate: -A 1c,6

Client Sample ID Analysis Requested Condition Commrents/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 Received:- 0o2 /. 6'& ( /1

Client:____________ SDG #: '7I NA [] SAF #: .6-e c N [

Work Order Number: n7 elz:' v, 73 Z- Chain of Custody # $0' ~ ~ J5 ~

Shipping Container ID: 3745 7Z0? Air Bill # ___________

1 . Custody Seals on shipping container intact? NA [3Yesk No []

2. Custody Seals dated and signed? NA []Yes 0No [

3. Chain of Custody record present? Yes No [o

4. ~ ~ ~ ~ ~ ColrtmeauejAf 5 .Vermiculite/packing materials is NA []Wet [1Dry [j"

6. Number of samples in shipping container: 4

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

8. Samples have:
___tape ___hazard labels
/-custody seals ___-_ppropriate samples labels

9. Samples are:
A.in good condition -__leaking

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

10. Sample pH taken? NA [1pH<2p~ pH>2,p adjusted pH [

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

12. Were any anomalies identified in sample receipt? Yes []NoL,4

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

Sample Custodian:- Date: o.,' I&

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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STL
Sample Check-in List

Date/Time Received:- 2f- /o 06 1Y/0

Client:- /4 -11 SDG #: 1,o fe _NA [1 SAF #: _W- -ool _NA [

Work Order Number: T jYl, o Ys -sL Chain of Custody # 5- ~ 7 -Z7

Shipping Container ID: 44v_* /17 Air Bill # ____________

1 . Custody Seals on shipping container intact? NA [] Yesp[4No []

2. Custody Seals dated and signed? NA []Yes f4No [

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

4. Cooler temnperature:____ NAfl 5.Veriniculite/packing materials is NA []Wet []Dry.[

6. Number of samples in shipping container:_________

7. Sample holding times exceeded? NA/[4 Yes [1No [

8. Samples have:
____tape __ hazard labels

~custody seals ~appropriate samples labels

9. Samples are:
)L-in good condition ___leaking
___broken ___have air bubbles

(Only for samrples requiring head space)

10. Sample pH taken? NA [1pH<2) pH>2 kJ adjusted pH [ ]

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

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

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

Sample Custodian:- Date: ez1, O(

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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STL
Sample Check-in List

Date/Time Received:- 07 2/ 3 0 6 /57C -/

Client:_____________ SDG #: 4-6 14 -NA [] SAF #: t~-b f NA [

Work Order Number: K 4' '2- Chain of Custody # 40t,-601' -/j 4s-aZ-

Shipping Container ID): b4- -' Air Bill #_ _________

I. Custody Seals on shipping container intact? NA [3Yesl No [

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

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

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

6. Number of samples in shipping container:____________

7. Sample holding times exceeded? NAA,4 Yes [3I No [

8. Samples have:
___tape _ _hazard labels
__,_custody seals b -appropriate samples labels

9. Samples are:
)C.-in good condition ___leaking
___broken ___have air bubbles

(Only for samples requiring head space)

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

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

12. Were any anomalies identified in sample receipt? Yes [3No,

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

Sample Custodian:- , , 4_ -Date: 6~/
/ f

Client Sample ID Analysis Requested Condition Cornments/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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STL
Sample Check-in List

Date/Time Received: o_ 13 (e ,

Client:__________ SDG #: AP 04 6 NA [3 SAF #: -60z- NA [

Work Order Number:- 7.1911to lr6 Chain of Custody # ' 4-

Shipping Container ID:- P&I Air Bill #_ __________

1. Custody Seals on shipping container intact? NA [ ] Yes J14 No [ ]

2. Custody Seals dated and signed? NA [ ] Yes1U] No [ ]

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

4. Cooler temperature:_____ NA J4 5.Vermiculite/packing materials is NA [3Wet I]DryyP-
6. Number of samples in shipping container:

7. Sample holding times exceeded? NAAYsI]N i

8. Samples have:
-___tape ___hazard labels
V ~.custody seals _-,_appropriate samples labels

9. Samples are:
__CLin good condition ___leaking

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

10. Sample pH taken? NA [1 pH<2 14pH>2,I adjusted pH [

11. Sample Location, Sample Collector Listed? *Yes/L No [
*For documentation only. No corrective action needed.

12. Were any anomalies identified in sample receipt? Yes [3No(]

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

Sample Custodian: ZqDate: ei j,

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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STL
Sample Check-in List

Date/Time Received:- o2 7- 1:5r

Client:_________ SDG #: A-Ot~ NA []SAP #: Ao-O NA [

Work Order Number: jf&-o YChain of Custody # Z ". T% .. ' /Iflrig

Shipping Container ID:_ AW5 Air Bill #_ __________

1 . Custody Seals on shipping container intact? NA [3] Yes jiNo [

2. Custody Seals dated and signed? NA [ ] YesF~] No [

3. Chain of Custody record present? Yes No [o

4. Cooler temperature:_____ NA ,.f 5.Vermiculite/packing materials is NA [1Wet I]DryPY

6. Number of samples in shipping container: ;ZC

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

8. Samples have:
-__tape ___hazard labels
ycustody seals __,Kappropriate samples labels

9. Samples are:
___,Kin good condition ___leaking

broken have air bubbles
(Only for samples requiring head space)

10. Sample pH taken? NA [3pH<2 i1pH>21 [4 adjusted PH []I

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

12. Were any anomalies identified in sample receipt? Yes [3No,(]

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

Sample Custodian: 1 -Date: P-/i

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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S STrlL
Sample Check-in List

Date/Time Received:- t) 3 0, Z,52 , -"a

Client:__________ SDG #: NA [3 SAF #: /,e4-~2/ NA [

Work Order Number:- cZ,41/fo/44 Chain of Custody # ~~ Y-2

Shipping Container ED: ~ -aj Air Bill # ____________

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

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

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

4. Cooler temperature:_____ NA .{'J 5.Vermiculite/packing materials is NA [3Wet [1Dry v
6. Number of samples in shipping container:__________

7. Sample holding times exceeded? NAET Yes [3No [

8. Samples have:
-___tape ___hazard labels
,,-custody seals ___Zappropriate samples labels

9. Samples are:
-Z-in good condition ___leaking
___broken ___have air bubbles

(Only for samples requiring head space)

10. Sample pH taken? NA []pH<2 [,I pH>2 /4 adjusted pH [

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

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

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

Sample Custodian: -4.< ~Date: - ..

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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7m,0, ST L
Sample Check-in List

Date/Time Received: - 3 51 ~ ~

Client:__________ SDG #:4/~~ NA [] SAF #: 4,v6- c~ NA [

Work Order Number: J76~ ~~Chain of Custody # &-//5

Shipping Container ID: -.- o Air Bill #_____________

1 . Custody Seals on shipping container intact? NA [] Yes 3 No [

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

3. Chain of Custody record present? Yes No [

4. Cooler temperature:_____ N A { 5.Vermiculite/packing materials is NA []Wet [3Dry V

6. Number of samples in shipping container:___________

7. Sample holding times exceeded? NA,[- Yes [1No [

S. Samples have:
_____tape ___hazard labels

4-custody seals ___2-appropriate samples labels
11

9. Samples are:
ingood condition ___leaking

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

10. Sample pH taken? NA [1pH<2 [,,I pH>2 ~4 adjusted pH [

11. Sample Location, Sample Collector Listed? *Yes [J' No [
*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 Custodian: ,<f-
9 Date: - .,

Client Sample ID Aalysis Requested Condition Comnments/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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3/30/2006 1:47:17 PM 1000 Fraction Transfer/Status Report
Byoate: 3/30/2005, 4/4/2006, Batch. '6046281', User: *ALL Order By DateTimeAccepting

0 Batch Work Ord CurStatus Accepting Comments

6046281
AC CalcO WAGNERJ 3/24/2006 6:31:32 PM

SC wagarr IsBatched 2/15/2006 11:00:23 AM ICOCRADCALC v4.8.1 8
SC WAGNERJ InPrep 3/24/2006 6:31 :32 PM RICH-RC-5016 REVISION 6
SC WAGNERJ Prepi C 3/24/2006 6:37:20 PM RICH-RC-5016 REVISION 6
SC Antonsonl- InSepi 3/28/2006 8:15:24 AM RICHRC5010 REVISION 4

SC ManisD) Sep10 3/29/2006 8:30:46 AM RICH-RC-501l0 REV 4
SC FABREM InSep2 3/29/2006 10:29:03 AM RICH-RC-5039 REV 4
SC FABREM Sep20 3/29/2006 1:08:15 PM RICH-RC-5039 REV 4

SC BIackCL In~nti 3/29/2006 1:14:22 PM RICH-RD-0008 REVISION 4
SC DAWKINSO CaicO 3/29/2006 8:36:07 PM RICH-RD-0008 REVISION 4

AC WAGNERJ 3/24/2006 6:37:20 PM

AC AntonsonL 3/28/2006 8:15:24

AC ManIsD 3/29/2006 8:30:46

AC FABREM 3/29/2006 10:29:03

AC FABREM 3/29/2006 1:08:15 PM

AC BlackCL 3/29/2006 1:14:22 PM

AC DAWKINSO 3/29/2006 8:36:07 PM

A(; Accepting Entry; SMu bralus Mnange

STL Richiand Grp Rec Cnt:8
Richland Wa. Page 1 ICOCFractions v4.8.1 8
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3/29/2006 8:31:03 AM 1000 Fraction Transfer/Status Report
ByDate: 3/29/2005, 4/3/2006, Batch: '6046277', User: *ALL Order By DateTimeAccepting

O Batch Work Ord CurStatus Accepting Comments

6046277
AC CalcC GiroirB 3/13/2006 3:20:19 PM

SC wagarr IsBatched 2/15/2006 11:00:23 AM 1000_RADOALO v4.8.18
SC GiroirB InPrep 3/13/2006 3:20:19 PM RICH-RC-5016 REVISIONS5

SC GiroirB PrepiG 3/15/2006 6:35:39 AM RICH-RC-5016 REVISION 6
SC NortonJ InSepi 3/15/2006 10:43:39 AM RICH-RC-5025 REVISION3
SC NortonJ Sep10C 3/27/2006 12:15:58 PM RICH-RC-5025 REVISION3
SC BlackOL In~ntl 3/27/2006 12:18:30 PM RICH-RD-0007 REVISIONS5

SC DAWKINSO CalcC 3/27/2006 9:25:01 PM RICH-RD-0007 REVISION 5

AC GiroirB 3/15/2006 6:35:39

AC NortonJ 3/15/2006 10:43:39

AC NortonJ 3/27/2006 12:15:58

AC BIackCL- 3/27/2006 12:18:30

AC DAWKINSO 3/27/2006 9:25:01 PM

A7, Accepting Etruy, 57: .tatus unange

STL Richland Grp Rec Cnt: 6
Richland Wa. Pagel1 ICOCFractions v4.8.1 8
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3/30/2006 1:57:05 PM 1000 Fraction Transfer/Status Report
ByDate: 3/30/2005, 4/4/2006, Batch: '6046280', User: *ALL Order By DateTimeAccepting

0 Batch Work Ord CurStatus Accepting Comments

6046280
AC CalcO WAGNERJ 3/27/2006 10:17:24
SC wagarr IsBatched 2/15/2006 11:00:23 AM ICOC-RADCALC v4.8.18
SC WAGNERJ InPrep 3/27/2006 10:17:24 AM RICH-RC-5016 REVISION 6
SC WAGNERJ PrepiC 3/27/2006 11:49:40 AM RICH-RC-5016 REVISION 6
SC NortonJ InSepi 3/28/2006 8:18:12 AM RICH-RC-5025 REVISION3
SC NortonJ Sep10 3/29/2006 12:37:23 PM RICHRC5025 REV3
SC BlackOL In~nti 3/29/2006 12:43:36 PM RICH-RD-0007 REVISION 5
SC DAWKINSO CalcC 3/29/2006 8:36:40 PM RICH-RD-0007 REVISION 5

AC WAGNERJ 3/27/2006 11:49:40

AC NortonJ 3/28/2006 8:18:12

AC NortonJ 3/29/2006 12:37:23

AC BlackCL 3/29/2006 12:43:36

AC DAWKINSO 3/29/2006 8:36:40 PM

AM: Accepting Entry, 5u: tatus unange
STL Rich/and Grp Rec Cnt:6
Richland Wa. Pagel1 ICOCFractions v4.8.18



RE-COUNT REQUEST

DUE DATE 3 -36 -0(o

CUSTOMER

ANALYSIS aioty

MATRIX ,

LOT NUMBER T-t (3 16 3

SAIVIPLE DELIVERY GROUP ,

OLDBATCHN1JMBER (./§i

LAB SMIPLE ID REASON FOR REQUEST & ANALYSIS COMMENTS

2) (
3)
4)
5)
6)
7)
8)

-10)
-11)

-14)
15)

-16)
-17)
-18)
-19) _ _ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ __ _ _ _ _

RC-126 10/03 REV4
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3/30/2006 10:27:09 AM 1000 Fraction Transfer/Status Report
ByDate: 3/30/2005, 4/4/2006, Batch: '6046270', User: *ALL Order By Date-rimeAccepting

0 Batch Work Ord CurStatus Accepting Comments

6046270
AC CalcO WAGNERJ 3/27/2006 9:25:52

SC wagarr IsBatched 2/15/2006 11:00:23 AM 1000_RADOALC v4.8.18

SC WAGNERJ InPrep 3/27/2006 9:25:52 AM RICH-RC-5017 REVISION 5

SC WAGNERJ PrepiC 3/27/2006 9:49:23 AM RICH-RC-5017 REVISION 5

SC ScotM InPrep2 3/27/2006 10:09:19 AM RICH-RC-5017 REVISION 4

SC ScottM Prep2C 3/28/2006 3:27:09 PM RICH-RC-5017 REVISION 4

SC DAWKINSO In~nti 3/28/2006 3:52:32 PM RICH-RD-0007 REVISION 5

SC BlackCL CalcC 3/29/2006 8:12:49 AM RICH-RD-0007 REVISION 5

SC BlackCL In~nti 3/30/2006 7:43:12 AM RICH-RD-0007 REVISIONS5

SC BlackCL CalcC 3/30/2006 9:29:22 AM RICH-RD-0007 REVISION 5

AC WAGNERJ 3/27/2006 9:49:23

AC ScottM 3/27/2006 10:09:19

AC ScottM 3/28/2006 3:27:09 PM

AC DAWKINSO 3/28/2006 3:52:32 PM

AC BIackCL 3/29/2006 8:12:49

AC BlackCL 3/30/2006 7:43:12

AC BlackCL 3/30/2006 9:29:22

AC;: Accepting Enry SQ: Status M~ange

STL Richland Grp Rec Cnt:8

Richiand Wa. Pagel1 ICOOFractions v4.8.181
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3/30/2006 7:47:46 AM 1000 Fraction Transfer/Status Report
Byoate: 3/30/2005, 4/4/2006, Batch: '6046262', User: *ALL Order By DateTimeAccepting

0 Batch Work Ord CurStatus Accepting Comments

6046262
AC CaIcC WAGNERJ 3/24/2006 11:06:32

SC wagarr IsBatched 2/15/2006 11:00:23 AM ICOC-RADCALC v4.8.18

SC WAGNERJ InPrep 3/24/2006 11:06:32 AM RICH-RC-5014 REVISION 6

SC WAGNERJ PrepiC 3/24/2006 11:32:47 AM RICH-RC-5014 REVISION 6

SC ScottM InPrep2 3/27/2006 8:30:23 AM RICH-RC-5014 REVISION 6

SC ScottM Prep2C 3/28/2006 11:47:58 AM RICH-RC-5014 REVISION 6

SC BlackCL InCntl 3/28/2006 11:56:31 AM RICH-RD-0003 REVISION 4

SC DAWKINSO CaIcC 3/28/2006 8:41 :54 PM RICH-RD-0003 REVISION 4

AC WAGNERJ 3/24/2006 11:32:47

AC ScottM 3/27/2006 8:30:23

AC ScottM 3/28/2006 11:47:58

AC BIackCL- 3/28/2006 11:56:31

AC DAWKINSO 3/28/2006 8:41:54 PM

A(;.' A.ccepting Entry, SU: wratus M~ange

STL Rich/and Grp Rec Cnt:6

Richland Wa. Page 1 ICOOFractions v4.8.1 8
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3/30/2006 7:47:21 AM 1000 Fraction Transfer/Status Report
ByDate: 3/30/2005, 4/4/2006, Batch: '6046267', User: *ALL Order By DateTimeAccepting

0 Batch Work Ord CurStatus Accepting Comments

6046267
AC CalcC WAGNERJ 3/24/2006 11:06:38
SC wagarr IsBatched 2/15/2006 11:00:23 AM ICOC-RADCALO v4.8.18
SC WAGNERJ InPrep 3/24/2006 11:06:38 AM RICH-RC-5014 REVISION 6
SC WAGNERJ PreplO 3/24/2006 11:32:54 AM RICH-RC-5014 REVISION 6
SC ScottM InPrep2 3/27/2006 8:30:27 AM RICH-RC-5014 REVISION 6
SC ScotM Prep2C 3/28/2006 11:48:07 AM RICH-RC-5014 REVISION 6
SC BlackOL InCntl 3/28/2006 11:56:42 AM RICH-RD-0003 REVISION 4
SC DAWKINSO CalcC 3/28/2006 8:41:48 PM RICH-RD-0003 REVISION 4

AC WAGNERJ 3/24/2006 11:32:54

AC ScottM 3/27/2006 8:30:27

AC ScottM 3/28/2006 11:48:07

AC BlackCIL 3/28/2006 11:56:42

AC DAWKINSO 3/28/2006 8:41:48 PM

AU.' Accepting Etruy, 57 Status cunange
STL Richland Grp Rec Cnt: 6
Richland Wa. Pagel1 ICOCFractions v4.8.1 8
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3/29/2006 8:25:44 AM 1000 Fraction Transfer/Status Report
ByDate: 3/29/2005, 4/3/2006, Batch: '6046272', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments

6046272
AC CalcC GiroirB 3/13/2006 7:38:09
SC wagarr IsBatched 2/15/2006 11:00:23 AM ICOC-RAD0ALC v4.8.1 8
SC GiroirB InPrep 3/13/2006 7:38:09 AM RICH-RC-501 6 REVISION 5
SC GiroirB PreplC 3/13/2006 10:13:24 AM RICH-RC-5016 REVISIONS5
SC FABREM InSepi 3/13/2006 5:12:58 PM RICH-RC-5006 REVISION 6
SC FABREM Sep10 3/21/2006 12:53:53 PM RICH-RC-5006 REVISION 6
SC BlackCL In~nti 3/21/2006 12:58:27 PM RICH-RD-0007 REVISION 5
SC FABREM InSep2 3/22/2006 4:45:01 PM RICH-RC-5071 REVISION 4
SC FABREM Sep20 3/24/2006 4:11:48 PM RICH-RC-5071 REVISION 4
SC DAWKINSO InCnt2 3/24/2006 4:23:14 PM RICH-RD-0003 REVISION 4
SC StringerR CalcC 3/26/2006 9:45:28 AM RICH-RD-0003 REVISION 4

AC GiroirB 3/13/2006 10:13:24

AC FABREM 3/13/2006 5:12:58 PM

AC FABREM 3/21/2006 12:53:53

AC BlackCL 3/21/2006 12:58:27

AC FABREM 3/22/2006 4:45:01 PM

AC FABREM 3/24/2006 4:11:48 PM

AC DAWKINSO 3/24/2006 4:23:14 PM

AC StringerR 3/26/2006 9:45:28

Au: Accepting Entry; Su: .5ratus unange

STL Rich land Grp Rec Cnt:9
Richland Wa. Pagel1 ICOC~ractions v4.8.1 8
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3/30/2006 10:29:25 AM 1000 Fraction Transfer/Status Report
ByDate: 3/30/2005, 4/4/2006, Batch: '6046282', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments

6046282
AC CalcC WAGNERJ 3/24/2006 6:42:07 PM
SC wagarr IsBatched 2/15/2006 11:00:23 AM ICOC-RADCALC v4.8.18
SC WAGNERJ InPrep 3/24/2006 6:42:07 PM RICH-RC-5016 REVISION 6
SC WAGNERJ Prepi C 3/24/2006 6:50:47 PM RICH-RC-5016 REVISION 6
SC BlackOL In~ntl 3/29/2006 1:08:15 PM RICH-RD-0001 REVISION 3
SC BlackOL CalcO 3/30/2006 7:42:33 AM RICH-RD-0001 REVISION 3

AC WAGNERJ 3/24/2006 6:50:47 PM

AC BIackCL 3/29/2006 1:08:15 PM

AC BlackCL 3/30/2006 7:42:33

AU.- Acwcepting Etry; 57 Status Mnange

STL Rich/and Grp Rec Cnt:4
Richland Wa. Page 1 ICOOFractions v4.8.1 8
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3/30/2006 7:46:55 AM 1000 Fraction Transfer/Status Report
ByDate: 3/30/2005, 4/4/2006, Batch: '6046284', User: *ALL Order By DateTimeAccepting

0 Batch Work Ord CurStatus Accepting Comments

6046284
AC CalcO WAGNERJ 3/24/2006 6:20:58 PM

SC wagarr IsBatched 2/15/2006 11:00:23 AM ICOC-RADCALC v4.8.18
SC WAGNERJ InPrep 3/24/2006 6:20:58 PM RICH-RC-5016 REVISION 6
SC WAGNERJ PrepiC 3/24/2006 6:30:02 PM RICH-RC-5016 REVISION 6
SC Antonsonl- InSepi 3/28/2006 4:18:26 PM RICHRC5078 REVISION 3
SC DAWKINSO InCntl 3/28/2006 4:25:31 PM RICH-RD-0001 REVISION 3
SC BlackCL CaloC 3/29/2006 10:38:32 AM RICH-RD-0001 REVISION 3

AC WAGNERJ 3/24/2006 6:30:02 PM

AC AntonsonL 3/28/2006 4:18:26 PM

AC DAWKINSO 3/28/2006 4:25:31 PM

AC BIackCL 3/29/2006 10:38:32

AUc: Accepting Enty; bu: btatus .,nange
STL Richland Grp Rec Cnt:5
Richland Wa. Pagel1 ICOOFractions v4.8.1 8
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3/7/2006 2:42:25 PM 1000 Fraction Transfer/Status Report
ByDate: 3/7/2005, 3/12/2006, Batch: '6046244', User: *ALL Order By DateTimeAccepting

Q Batch Work Ord CurStatus Accepting Comments

6046244
AC CalcC McDoweIID 2/28/2006 2:43:23 PM

SC wagarr IsBatched 2/15/2006 11:00:23 AM 1000_RADOALC v4.8.18
SC McDoweIID InSepi 2/28/2006 2:43:23 PM RICH-RC-5007 REVISION 6
SC McDoweIID Sep10 3/2/2006 1:47:25 PM RICH-RC-5007 REVISION 6
SC DAWKINSO In~nti 3/2/2006 1:55:03 PM RICH-RD-0001 REVISION 3
SC BlackCL CalcO 3/4/2006 1:46:17 PM RICH-RD-0001 REVISION 3

AC McDoweID 3/2/2006 1:47:25 PM

AC DAWKINSO 3/2/2006 1:55:03 PM

AC BlackCL 3/4/2006 1:46:17 PM

AL;. Accepting Ently; bu: Status (nange

STL Rich/and Grp Rec Cnt:4
Richland Wa. Pagel1 ICOOFractions v4.8.1 8
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3/30/2006 7:53:51 AM 1000 Fraction Transfer/Status Report
ByDate: 3/30/2005, 4/4/2006, Batch: '6046298', User: *ALL Order By Date-rimeAccepting

O Batch Work Ord CurStatus Accepting Comments

6046298
AC Cntl C WAGNERJ 3/24/2006 6:09:14 PM

SC wagarr IsBatched 2/15/2006 11:00:23 AM ICOCRADOALO v4.8.18
SC WAGNERJ InPrep 3/24/2006 6:09:14 PM RICH-RC-5015 REVISION 4
SC ScottM InPrep2 3/27/2006 8:29:11 AM RICH-RC-5015 REVISION 4
SC ScottM Prep2C 3/28/2006 3:39:47 PM RICH-RC-5015 REVISION 4
SC BarbosaH Cntl C 3/29/2006 4:27:13 PM RICH-RC-5058 REVISION 7

AC ScottM 3/27/2006 8:29:11

AC ScottM 3/28/2006 3:39:47 PM

AC BarbosaH 3/29/2006 4:27:13 PM

AU' Accepting Entry, 5(77 Status unange

STL Richland Grp Rec Cnt: 4

Richland Wa. Pagel 1ICOOFractions v4.8.1 8


