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Certificate of Analysis

Pacific Northwest National Laboratories
Sigma V Building

Richland, WA 99352

January 31, 2006

Attention: Dot Stewart

SAF Number : S06-012, W06-012, 106-011, A06-012, S06-010
Date SDG Closed : December 15, 2005
Number of Samples : Twenty (20)
Sample Type : Water
SDG Number : Ww04831
Data Deliverable : 45-Day / Summary
CASE NARRATIVE
I Introduction

Between December 13, 2005 and December 15, 2005, twenty water samples were received at STL
Richland (STLR) for radiochemical analysis. Upon receipt, the samples were assigned the following
laboratory ID numbers to correspond with the Pacific Northwest National Laboratories (PGW) specific

IDs:

PGW ID# STLR ID# MATRIX DATE OF RECEIPT
B1HI126 HR2JP WATER 12/13/05
B1HI115 HR2IQ WATER 12/13/05
B1FW00 HR2JX WATER 12/13/05
B1FW37 HR2KR WATER 12/13/05
B1HOCY HR2KX WATER 12/13/05
B1HOWO HR2KO0 WATER 12/13/05
B1HIF3 HR2L0 WATER 12/13/05
B1FV71 HR2L4 WATER 12/13/05
B1iH134 HR49X WATER 12/14/05
B1HI130 HR491 WATER 12/14/05
B1HOY9 HR492 WATER 12/14/05
B1H107 HR494 WATER 12/14/05

B1HOYS HR497 WATER 12/14/05
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B1FW04 HR5AW WATER 12/14/05
B1HINO HRSAP WATER 12/14/05
B1H202 HREDN WATER 12/15/05
B1HI1X9 HR8DP WATER 12/15/05
B1H3L4 HR8D9 WATER 12/15/05
B1H3L5 HRBEK WATER 12/15/05
B1H3L6 HRSEN WATER 12/15/05

II. Sample Receipt
The samples were received in good condition and no anomalies were noted during check-in.
III. 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
Uranium 234, 235 and 238 by method RICH-RC-5039
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
Gamma Spec (LL) by method RICH-RC-5017
Iodine-129 (LL) by method RICH-RC-5025
Liquid Scintillation Counting
Technetium-99 by TEV A method RICH-RC-5065
Tritium by method RICH-RC-5007
Laser Induced Phosphorimetry
Total Uranium by method RICH-RC-5058

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

in the "Comments" section.

QC and sample results are reported in the same units.
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V. Comments

Alpha Spectroscopy

Uranium 234, 235 and 238 by method RICH-RC-5039

The spectrum for the LCS was smeared, leading to a falsely high result in the LCS for U-235 which is
usually not monitored in the LCS. The sample spectra did not indicate any smearing and the results are
accepted. Other than as noted, the LCS, batch blank, samples and sample duplicate (B1H1X9) results are
within contractual requirements.

Gas Proportional Counting

Gross Alpha by method RICH-RC-5014:

The LCS, batch blank, samples and sample duplicate (B1FV71) results are within contractual
requirements.

Gross Beta by method RICH-RC-5014:
The LCS, batch blank, samples and sample duplicate (B1FW37) results are within contractual
requirements.

Strontium-90 by method RICH-RC-5006
The LCS, batch blank, samples and sample duplicate (B1FWO0O0) results are within contractual
requirements.

Gamma Spectroscopy

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

The blank shows a low level of K-40 which is above the MDA for the blank. Other than as noted, the
LCS, batch blank, samples and sample duplicate (B1HOW9) results are within contractual requirements.

Iodine-129 (LL) by method RICH-RC-5025

The achieved MDAs for samples B1H3L4 and B1H3L5 Exceed the CRDL, however the sample activities
greatly exceed the achieved MDAs. The LCS, batch blank, samples and sample duplicate (B1FWO00)
results are within contractual requirements.

Liquid Scintillation Counting

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

The initial batch for this analysis had a high blank result and the batch was reanalyzed with good results.
The LCS, batch blank, samples, sample duplicate (B1H115), and sample matrix spike (BIFV71) results
are within contractual requirements.

Tritium by method RICH-RC-5007:
The LCS, batch blank, samples and sample duplicate (BIFW00) results are within contractual
requirements.

Total Uranium

Total Uranium by method RICH-RC-50358:

The LCS, batch blank, samples, sample duplicate (B1H126), and sample matrix spike (B1H202) results
are within contractual requirements.
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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:

o g

/ 1”4
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, 1131 RICH-RC-5017
EPA 900.0 Alpha & Beta RICH-RC-5014
EPA 903.1 Ra-226 RICH-RC-5005
EPA 904.0 Ra-228 RICH-RC-5005
EPA 905.0 Sr89/90 RICH-RC-5006
ASTM D2460 Total Radium RICH-RC-5027
Standard Method 7500-U-C & ASTM D5174  |Uranium RICH-RC-5058
EPA 906.0 Tritium RICH-RC-5007
NOTE:
The Gross Alpha LCS is prepared with Am-241 (unless otherwise specified in the case narrative)
The Gross Beta LCS is prepared with Sr/Y-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/vn), where S is the standard deviation of the
derived results. The type B uncertainties are all other random or non-random components that are not
included in the standard deviation.

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

STL Richland
rotGenerallnfo v3.72



Report Definitions

Action Lev

Batch

Bias

COC No

Count Error (#s)
Total Uncert (#s)
u,_Combined
Uncertainty.

(#s), Coverage

Factor
CRDL (RL)

Lc

Lot-Sample No

MDC|MDA

Primary Detector

Ratio U-234/U-238

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.

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

Defined by the equation (Result/Expected)-1 as defined by ANSI N13.30.
Chain of Custody Number assigned by the Client or STL Richland.

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

All known uncertainties associated with the preparation and analysis of the sample are propagated to give a measure
of the uncertainty associated with the result, u, the combined uncertainty. The uncertainty is absolute and in the
same units as the result.

The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard deviations.

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)

Decision Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
associated with the sample. The Type [ error probability is approximately 5%. Lc=(1.645 *
Sqrt(2*(BkgmdCnt/BkgrndCntMin)/SCntMin)) * (ConvFct/(Eff*Y1d*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.

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.

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((BkgrndCnt/BkgrndCntMin)/SCntMin) + 2.71/SCntMin) * (ConvFct/(Eff * Yid * Abn * Vol) * IngrFet). For
LSC methods the batch blank is used as a measure of the background variability.

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

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

rotGenerallnfo v3.72

Rst/MDC 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 | 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(TPUs?+ TPUd?)] 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
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| SEVERN | STL Data Review/Verification Checklist 1/30/2006 8:29:10 AM
L TRENT | RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J5L130357,J5L130364,J5L150394; 01/30/2006
Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 6003495; RGAMLEPS Gamma by LEPS

SDG, Matrix: W04831; WATER

1. 1 ls the ICOC page complete mcludes all apphcable analysns dates SOP numbe'rs and rewsmns”

2.0 QC Batch

2.1 Do the Summary/Detalled Reports include a calculated result vforeach sample listed on the QC Batch Sheet"

2.2 Are the QC appropriate for the analysis included in the batch?

2.3 |s the Analytical Batch Worksheet complete; includes as appropriate, volumes, count times, etc?

2.4 Does the Worksheets include a Tracer Vial label for each sample?

3.0 QC & Samples
3.1 Is the blank results, yleld and

limits?

in contra

3.2 Is the LCS result, yield, and MDA within contract limits?

3.3 Are the MS/MSD results, yields, and MDA within contract limits?

3.4 Are the duplicate resutt, yields, and MDAs within contract limits?

3.5 Are the sample yields and MDAs within contract limits?

4.0 Raw Data ' -
4.1 Were results calculated |n the correct units?

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

4.5 Were raw counts reviewed for anomalies?

i5 0 Other . S - .‘ - .

Are all nonconformances lncluded and noted? Yes No v
5.2 Are all required forms filled out? ' ’ Y&f No N/A
5.3 Was the correct methodology used? S ' ' ' Yy‘No N/A
5.4 Was transcription checked? Yle No N/A
5.5 Were all calculations checked at a minimum frequency? Yy No N/A
5.6 Are worksheet entries complete and correct? Yy No N/A
6.0 Comments on any No response:
First Level Review / Ay beuﬂf%@a ' Date _ | 20-0€
ISTL Richland

Page 1
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RIIIES Easm Ol L
TRENT
Data Review Checklist

Second Level Review

OC Batch Number: éc7 o Bc(»cl 5 ‘

RADIOCHEMISTRY

TQ.NIRR Rav 1N R/

Review Item Yes (V) No (V) N/A (V)

A. Sample Analysis /"

1. Are the sample yields within acceptance criteria? [

2. Is the sample Minimum Detectable Activity < the Contract \.{w C - : /

Detection Limit? v L

3. Are the correct isotopes reported? [

B. QC Samples -

1. Is the Minimurmn Detectable Activity for the blank result < the e ,

Contract Detection Limit? P

2. Does the blank result meet the Contract criteria? e

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

4. Is the blank result > the Contract Detection Limit but the sample /’
result < the Contract Detection Lirmit?

5. Is the LCS recovery with contract acceptance criteria? L
]7_;;1 ttéle LCS Minimum Detectable Activity < the Contract Detection [ |
8. Do the MS/MSD results and yields meet acceptance criteria? —

9. Do the duplicate sample results and yields meet acceptance ) )
criteria? "
C. Other L
1. Are all Nonconformances inclided and noted? e
2. Are all required forms filled out? —
3. Was the correct methodology used? L~
4. Was transcription checked? ~
5. Were all calculations checked at a minimum frequency? - _b

6. Were units checked? -

Comments on any “No” response: Sugm !,9‘ e /M PH ¢ K k) /[

Second Level Review: /4 | ,,// /AL/—\ Date: [~ 2-o0&



SE\ ERN
TRENT

Data Review/Verification Checklist
RADIOCHEMISTRY, First Level Review

1/25/2006 4:10:20 PM

Lot No., Due Date:
Client, Site:

J5L130358; 01/30/2006
384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 6003499; RGAMMA Gamma by GER

SDG, Matrix:

wo04831; WATER

2.2 Are the QC appropriate for the analysis included in the batch?

2.4 Does the Worksheets include a Tracer Vial label for each sample?

3.0 QC & Samples

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

2.1 Do the Summary/Detalled Reports include a calculated result for each sample listed on the QC Batch Sheet?

3.1 Is the blank results, yleld and MDA w1th1n contract I|m|ts’7

3.2 Is the LCS result, yield, and MDA within contract limits?

3.3 Are the MS/MSD results, yields, and MDA within contract limits?

3.4 Are the dupllcate result, ylelds and MDAs within contract limits?

3.5 Are the sample yields and MDAs within contract limits?

14.0 Raw Data [ ' .
4.1 Were results calculated |n the correct units?

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

4.5 Were raw counts reviewed for anomalies?

No

No

N/A

N/A

§ <5 <3

No

<
13
»n

No

No

<
1]
(7]

No

N/A

N/A

N/A

YeJ

<3

<
:
-

No

No

No

No

No

N/A

N/A

"N/A

N/A

IQAS_RADCALCv4.8.17

5.0 Other L LR £ = e
5.1 Are all nonconformances |ncluded and noted'7 Yy
5.2 Are all required forms filled out? Yy No N/A
5.3 Was the correct methodology used? Yy No N/A
5.4 Was transcription checked? ' Yy No N/A
5.5 Were all calculations checked at a minimum frequency? Yy No N/A
5.6 Are worksheet entries complete and correct? Yy No N/A
6.0 Comments on any No response: ‘
' SO~ 0T Y
. 7 —
First Level Review /)( ehe! &'1 le Lt ~— Date / ~ 257 f’
ISTL Richland
Page 1




SEVERN

Eronw O 1 L

TRENT

Data Review Checklist
RADIOCHEMISTRY

Second Level Review

O B1qcC

QC Batch Number:

Review ltem

Yes (V)

No (V)

N/A (V)

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?

Y

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 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:

Date:

Second Level Review: 4///“/’/ (/LL L

(| — 3 -

o6




Clouseau SEVERN
Nonconformance Memo

. TRENT
SERVICES

NCM #: 10-07424

NCM Initiated By: Pam Anderson Classification: Anomaly
Date Opened: 01/25/2006 Status: GLREVIEW
Date Closed: Production Area: Environmental - Prep

Tests: Gamma by GER
Lot #'s (Sample #s): J5L130358 (3), JBA030000
(499),
QC Batches: 6003499
Nonconformance: Other (describe in detail)
Subcategory: Other (explanation required)

Problem Description / Root Cause

Name Date Description

Pam Anderson 01/25/2006 1 The blank in the batch says K40 is found; however the result is just less than 1
times the error. It is possibly a false positive. Data will be accepted.
2 The sample also shows K 40 but the result is just above the MDA and the duplicate
, which is the same sample counted on a different detector shows no K 40 as found.

Corrective Action

Name Date Corrective Action
Pam Anderson 01/25/2006 Note in case narrative.

Client Notification Summary

Client Project Manager Notified Response How Notified Note
Response Response Note

Quality Assurance Verification

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

Approval History

Date Approved Approved By Position

Date Printed: 1/25/2006 Page 1 of 1



| TRENT RADIOCHEMISTRY, First Level Review

SEVERN | STL Data Review/Verification Checklist 1/30/2006 8:31:34 AM

Lot No., Due Date: J5L150392; 01/30/2006

Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 6003493; RUISO Ulso by ALP

SDG, Matrix: W04831; WATER

11 Is thel oc page complete includes all ap icable analySIs dates, SOP numbers and rewsmns’?

[2.0 QC Batch : A g .
2.1 Do the Summary/DetarIed Reports mclude a calculated result for each sample I|sted on the QC Batch Sheet'7

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

3.0 QC & Samples

I? No N/A

Yej No t‘llA
Yy'No 'N/A
W" No N/A
\:? No N/A

3.1 Is the blank results, yield, and MDA wnthln contract llmlts’? ‘
3.2 Is the LCS result, yield, and MDA within contract limits?

3.3 Are the MS/MSD results, yields, and MDA within contract limits?

- \;7 No N/A

17 No N/A
“Yes No v

3.4 Are the duplicate result, yields, and MDAs within contract limits?

3.5 Are the sample yields and MDAs within contract limits?

|4.0 Raw Data . : ’ ¢
4.1 Were results calculated in the correct unlts’7

4.2 Were analysis volumes entered correctly?

4.3 Were Yields entered correctly?

4.4 Were spectra reviewed/meet contractual requirements?

4.5 Were raw counts reviewed for anomalies?

5.0 Other : - fa
5.1 Are all nonconformances |ncluded and noted'7

5.2 Are all required forms filled out?

5.3 Was the correct methodology used?

Y~7 No N/A

Yej No N/A

' 17 No N/A

Yes No N{;
\2? No N/A
YQ? No N/A

N/A

N/A

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

6.0 Comments on any No response:

N/A

I? No N/A
\2? No N/A

See NCM. 00T oo/
First Level Review __ /7 o ~.. (o foy d e Date /-3¢ 44
STL Richland

NA

QAS_RADCALCv4.8.18

Page 1




SEVERN

B O 1L

T RENT
Data Review Checklist
RADIOCHEMISTRY
Second Level Review
OC Batch Number: Loo 3] 7D

Review Item

No (V)

N/A (V)

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

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

3. Are the correct isotopes reported? o

B. QC Samples -
1. Is the Minimum Detectable Activity for the blank result < the , /
Contract Detection Limit? ¢ e
2. Does the blank result meet the Contract criteria? s

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 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?

N\

:\\\\a

6. Were units checked?
G

Comments on any “No” response:

iV Cud

Date:

Second Level Review: - //([,L,,/ L -

[~ B =26




Clouseau
Nonconformance Memo

TRENT

SERVICES

NCM#: 10-07444

NCM Initiated By: Pam Anderson Classification: Anomaly
Date Opened: 01/30/2006 Status: GLREVIEW
Date Closed: Production Area: Environmental - Sep

Tests: Ulso by ALP
Lot #'s (Sample #'s): J5L150392 (1), J6A030000
(493),
QC Batches: 6003493
Nonconformance: QOther (describe in detail)
Subcategory: Other (explanation required)

Problem Description / Root Cause

Name Date Description

Pam Anderson 01/30/2006 The reported results are acceptable. U 235 for the LCS, which is not reported shows
high recovery. The spectra for the LCS is smeared. Data will be accepted. No
samples show smearing.

Corrective Action

Name Date Corrective Action
Pam Anderson 01/30/2006 None at this time.

Client Notification Summary

Client Project Manager Notified Response How Notified Note
Response Response Note

Quality Assurance Verification

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

Approval History

Date Approved Approved By Position

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




Data Review/Verification Checklist
RADIOCHEMISTRY, First Level Review

SPVERN
TRE’\'

mxanm O 1 L

1/30/2006 8:29:39 AM

l.ot No., Due Date:
Client, Site:

J5L130365,J5L.140368,J5L.150394; 01/30/2006
384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 6003500; RALPHA-A Alpha by GPC-Am
W04831; WATER

SDG, Matrix:

1 1 Is the ICOC p'age complee inclu esv all applicable analysns dates SOP numbers and

2.0 QC Batch

2.2 Are the QC appropriate for the analysis included in the batch?

2.1 Do the Summary/Detalled Reports mclude a calculated result for each sample Ilsted on the QC Batch S

Yy No N/A

YeJNo N/A

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

2.4 Does the Worksheets include a Tracer Vial label for each sample?

3.0 QC & Samples

3.1 Is the blank results, yreld and MDA wrthrn contract Irmlts’?

3.2 |s the LCS result, yield, and MDA within contract limits?

3.3 Are the MS/MSD results, yields, and MDA within contract limits?

3.4 Are the duplicate result, yields, and MDAs within contract limits?

3.5 Are the sample yields and MDAs within contract limits?

4.0 Raw Data e ,
4.1 Were results calculated in the correct umts’?

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

4.5 Were raw counts reviewed for anomalies?

5.1 Are all nonconformances lncluded and noted’J A
5.2 Are all required forms filled out?

5.3 Was the correct methodology used?

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

6.0 Comments on any No response:

Yes No N&

Yy No N/A

t:? No N/A
Yes No N&

) \z? No N/A

\2? No N/A
17 No N/A

Yes No N/J
Yes No l;l?

W’ No N/A

Yy No N/A
YyNoN/A
\:? No N/A
Yy No N/A

First Level Review /[ ./ Z A A Date

[Reoepe

ISTL Richiand
QAS_RADCALCv4.8.18

Page 1




SEVEEN Eaaw Ol L
TR E NT
Data Review Checklist
RADIOCHEMISTRY

Second Level Review

QC Batch Number: 6 0655 0o

Review Item Yes(V) [No(Y) N/A (V)
A. Sample Analysis 1
1. Are the sample yields within acceptance criteria? o '
2. Is the sample Minirmum Detectable Activity < the Contract -]
Detection Limit? & -

3. Are the correct isotopes reported?

/
B. QC Samples /

AN

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 ' o —]
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? 1
8. Do the MS/MSD results and yields meet acceptance criteria? —
9. Do the duplicate sample results and yields meet acceptance -
criteria? L~ .
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?

Y

\)
}

\

VAV

Comments on any “No” response:

Second Level Review: ﬂz{k/[ o \_/ : Date: (~ g/- 06



Data Review/Verification Checklist
RADIOCHEMISTRY, First Level Review

SEVFRN
TRENT

s O 1 L

1/30/2006 8:26:58 AM

Lot No., Due Date:
Client, Site:

J5L130358,J5L.130365,J5L140368,J5L.150394; 01/30/2006
384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 6003502; RBETA-SR Beta by GPC-Sr/Y
Wo04831; WATER

SDG, Matrix:

1.1 Isthe lC Cpage complete includes all applrcable analysis, dates 'SOP numbers and revnsrons’?

l2'0 Q€ Batch

2.1 Do the Summary/DetarIed Reports mclude a calculated result for each sample lrsted on the QC Batch Sheet'7

2.2 Are the QC appropriate for the analysis included in the batch?

2.3 Is the Analytical Batch Worksheet compiete; includes as appropriate, volumes, count times, etc?

2.4 Does the Worksheets include a Tracer Vial label for each sample?

v
\2? No N/A
Ye

No N/A

Yes No v

3.0 QC & Samples :
3.1 Is the blank results, yreld and MDA wrthrn contract l|m|ts’)

3.2 Is the LCS result, yield, and MDA within contract limits?

3.3 Are the MS/MSD results, yields, and MDA within contract limits?

3.4 Are the duplicate result, yields, and MDAs within contract limits?

3.5 Are the sample yields and MDAs within contract limits?

4.0 Raw Data =
4.1 Were results calculated in the correct unlts'?

4.2 Were analysis volumes entered correctly?

4.3 Were Yields entered correctly?

4.4 Were spectra reviewed/meet contractual requirements?

4.5 Were raw counts reviewed for anomalies?

Yeg No N/A

Yes No W

No N/A

v
Yej No N/A

NA

N/A

QAS_RADCALCv4.8.18

5.0 Other S ’

5.1 Are all nonconformances mcluded and noted”

5.2 Are all required forms filled out? Yy

5.3 Was the correct methodology used? Yy No N/A
5.4 Was transcription checked? Yy No N/A
5.5 Were all calculations checked at a minimum frequency? Yy No N/A
5.6 Are worksheet entries complete and correct? Y~? No N/A
6.0 Comments on any No response:

First Level Review E&nu QLL,-@ N QS Date 3¢ g

ISTL Richland

Page 1




SEVERN

TRENT

s O 1L

Data Review Checklist
RADIOCHEMISTRY

Second Level Review

OC Batch Number: é O BE T 2

Review Item Yes(V) [No(V) N/A (V) }
A. Sample Analysis / o
1. Are the sample yields within acceptance criteria?
2. Is the sample Minimum Detectable Activity < the Contract — L
Detection Limit?
3. Are the comect isotopes reported? -
B. QC Samples ' i
1. Is the Minimum Detectable Activity for the blank result < the /
Contract Detection Limit? ~
2. Does the blank result meet the Contract criteria? “
3. Is the blank result < the Contract Detection Limit? - _
4. Is the blank result > the Contract Detection Limit but the sample //
result < the Contract Detection Limit?
5. Is the LCS recovery with contract acceptance criteria? e
7. Is the LCS Minimum Detectable Activity < the Contract Detection
Limit? e )
8. Do the MS/MSD results and yields meet acceptance criteria? e
9. Do the duplicate sample results and yields meet acceptance e
criteria? o
C. Other o
1. Are all Nonconformances included and noted? 1 —
2. Are all required forms filled out? ey
3. Was the correct methodology used? Py
4. Was transcription checked? '///
5. Were all calculations checked at a minimum frequency? P
6. Were units checked? ~

Comments on any “No” response:

Second Level Review:

/ LLZ% CL N Date:

-0




Data Review/Verification Checklist
RADIOCHEMISTRY, First Level Review

B S 1L

1/23/2006 2:08:22 PM

Lot No., Due Date: J5L130357; 01/30/2006

P,

8.1 Comments:

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

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

<

es

No

No

Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 6003498; RSR85907 Sr-85/90 by GPC-7

SDG, Matrix: wo04831; WATER

8.0 Correction Calculation Protocol Used. Yj No N/A
8.01 %I:e Appropriate Methods Were Used To Analyze the Samples Yy No N/A
8.02 ‘gi';al Results Are in the Appropriate Activity Units \:7 No N/A
8.03 g:tch Contains the Required QC Appropriate for the Method Yés No N/A
8.04 '?:e Correct Tracer and QC Vials Where Used in the Samples Yy No N/A
3.05 gzmple was Appropriately Traced Before or After Fractionating the Sample ‘ Y‘7 No N/A
8.06 2:(Least the Minimum Sample Volume Was Used Yy No N/A
8.07 ?:e Correct Count Geometry was Used. Yy No N/A
8.08 ‘?:e Sample was Counted for the Minimum Count Time or CRDL was Achieved. Yy No N/A
8.09 (l\)nzthod Blank is within Control Limits. Yy No N/A

OK :

v

N/A

8.13 QAS Specified Duplicate Equation Value within Control Limits.
RPD > UCL : 20.0=> HR2JX1AJ SR-80 100.0
HR2JX1AJ SR-90 29.0 (RPD) ?MT"/L\ L CRDC Ké%fo O ((
8.14 LCS within Control Limits.
OK
8.15 MLCS within Control Limits.
No Matrix Spikes (MLCS) found in Batch!
8.16 MS within Control Limits.
No Matrix Spike Samples (MS) found in Batch!

Yes

v
Yes

Yes

v
No

No

No

N/A

N/A

Y

8.2 Comments:

8.21 Result < Lc, Activity Not Detected, U Flag.
No Limit Specified! | ) )
8.22 Result < Mdc, Activity Not Detected, U Flag.

No Positive Results
OK

8.23 Result <= Action Level, when Defined.
OK; No Action Level Found => SR-90

OK; No Callin Level Found=>SR-90
8.24 Result + 3s >=0, Not Too Negative.
oK

Yes

No

No

8.17 Tracer within Control Limits. Yy No N/A
oK

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

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

N/A

No

No

N/A

QAS_RADCALCv4.8.17

8.25 Counting Spectrum are within FWHM Limits. Yes No N/j
No FWHM found in Batch Data!
ISTL Richland Page 1




QAS_RADCALCv4.8.17

8.26 Instruments have Current Calibrations. ] Yes No N/A

8.27 Correct Count Library Used. ' ' Yes No N/3

. No Count Library found in Batch Data N N R - ) o

8.28 Instrument Background within Limits at Time of Counting. (Not Applicable to this version. To be developed in later versioré¢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 Véesomd. N/A

8.3 Comments:

8.31 Results Blank Subtracted as Appropriate. - ) Yeg No N/A
o v

First Level Review ﬂinu Q_cé;,fu;u» 5 Date / - J L {’

ISTL Richland Page 2




EHER 'L
TRE N T
Data Review Checklist
RADIOCHEMISTRY

Second Level Review

OC Batch Number: 7 O >1 g

Review Item

Yes(V) [No(Y)

N/A (V)

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. 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 )
o

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?

A\

6. Were units checked?

Comments on any “No” response:

7
Second Level Review: ’ /OLZZ%(/ ( ——— Date:
i
[4




STL Data Review/Verification Checklist 1/31/2006 10:32:30 AM

RADIOCHEMISTRY, First Level Review
Lot No., Due Date: J5L130355,J5L130357,J5L130358,J5L130364,J5L130365,J5L140368,J5L.140373,J5L.150394;
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 6027445; RTC99 Tc-99 by LSC
SDG, Matrix: wo04831; WATER
8.0 Correction Calculation Protocol Used. Y,eJ No N/A
OK
8.01 The Appropriate Methods Were Used To Analyze the Samples Yy No N/A
OK Ve
8.02 Final Results Are in the Appropriate Activity Units Yy No N/A
OK :
8.03 Batch Contains the Required QC Appropriate for the Method Yej No N/A
OK
8.04 The Correct Tracer and QC Vials Where Used in the Samples - ' Yes Ngs N/A
_Incorrect Tracer/Vial => HR2L41AH TCSG<>TCSE Q:V9 ‘ o J _
8.05 Sample was Appropriately Traced Before or After Fractionating the Sample _Yyr No N/A
OK ;
8.06 At Least the Minimum Sample Volume Was Used Yy No N/A
OK
8.07 The Correct Count Geometry was Used. YeJ No N/A
OK ¥
8.08 The Sample was Counted for the Minimum Count Time or CRDL was Achieved. Yy No N/A
OK L A
8.09 Method Blank is within Control Limits. Yeg No N/A
o v
18.1 Comments:
8.11 Matrix Blank is within Control Limits. , ’ ’ Yes No N/
No Matrix Blanks (MBlks) found in Batch! .
8.12 Method Blank(s) < QAS Limit Value (No B Flag Necessary). Yy No N/A
OK
8.13 QAS Specified Duplicate Equation Value within Control Limits. Yeg No N/A
_OK®PD) | | | J .
8.14 LCS within Control Limits. Yy No N/A
OK :
8.15 MLCS within Control Limits. ’ ‘Yes No r://
No Matrix Spikes (MLCS) found in Batch! ‘ _ - -
8.16 MS within Control Limits. Yy No N/A
OK : _
8.17 Tracer within Control Limits. ’ ' ' ' - ~ Yes No v
No Tracers found in Batch! » _ v B B
8.18 Samples are above Minimum Tracer Yield (No Failed Samples) Yes No v
No Tracers found in Batch! » _ _
8.19 Sample Specific MDC <= CRDL. Yeg No N/A
8.2 Comments:
8.21 Resuit < Lec, Activity Not Detected, U Fiag. Yes No WJ
No Limit Specified! _
8.22 Result < Mdc, Activity Not Detected, U Flag. Yeg No N/A
No Positive Resuits J

OK Caic_IDL Not Calculated » -
8.23 Resuit <= Action Level, when Defined. Yeg No N/A
OK; No Action Level Found => TC-99

OK; No Callin Level Found => TC-99

8.24 Result + 3s >=0, Not Too Negative. 4 - o Yej No N/A
OK B 4
8.25 Counting Spectrum are within FWHM Limits. o ’ ' Yes No r:?
No FWHM found in Batch Data! ;
ISTL Richland | ]
0AS_RADCALCv4.8.18 Ao 1607479 Page 1

e wg L1408 1S




[SEVERN | STL Data Review/Verification Checklist 1/31/2006 10:32:30 AM
L TRENT | RADIOCHEMISTRY, First Level Review

OK Calc_IDL Not Calculated
8.23 Result <= Action Level, when Defined. Yeg No N/A
OK; No Action Level Found => TC-99

OK; No Callin Level Found => TC-99

Lot No., Due Date: J5L130355,J5L.130357,J5L.130358,J5L130364,J5L130365,J5L.140368,J51.140373,J5L150394;

Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 6027445; RTC99 Tc-99 by LSC

SDG, Matrix: w04831; WATER

8.0 Correction Calculation Protocol Used. YeJ No N/A
COK b, &

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

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

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

8.04 The Correct Tracer and QC Vials Where Used in the Samples ’ ‘ Yes Ngs N/A

~Incorrect Tracer/Vial => HR2L41AH TCSG<>TCSE Q:V9 ] ) o J ‘

8.05 Sample was Appropriately Traced Before or After Fractionating the Sample Y‘7 No N/A
OK 8

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

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

8.08 The Sample was Counted for the Minimum Count Time or CRDL was Achieved. 4 Yy No N/A
OK .

8.09 Method Blank is within Control Limits. Yeg No N/A
o v

8.1 Comments:

8.11 Matrix Blank is within Control Limits. , Yes No N/4
No Matrix Blanks (MBIks) found in Batch! _

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

8.13 QAS Specified Duplicate Equation Value within Control Limits. ' Yeg No N/A

CCokmn v

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

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

8.16 MS within Control Limits. Yy No N/A

8.17 Tracer within Control Limits. - ' o " ' " Yes No r\y
No Tracers found in Batch! ) A

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

8.19 Sample Specific MDC <= CRDL. Yeg No N/A
o | v

8.2 Comments:

8.21 Result < Lc, Activity Not Detected, U Flag. Yes No t;l?
No Limit Specified! ] ]

8.22 Result < Mdc, Activity Not Detected, U Flag. Yeg No N/A
No Positive Results J

8.24 Result + 3s >=0, Not Too Negative. ‘ o Yy No N/A
OK
8.25 Counting Spectrum are within FWHM Limits. h - Yes No v
~ No FWHM found in Batch Data! 5
ISTL Richland
'/ O T D— 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/j
___No Count Library found in Batch Datal S e o I IR
8.28 Instrument Background within Limits at Time of Counting. (Not Applicable to this version. To be developed in later versioné¢s No N/
8.29 Instrument Check Source within Limits at the Time of Counting. (Not Applicable to this version. To be developed in later Véesod. N/A
8.3 Comments:
8.31 Results Blank Subtracted as Appropriate. ’ o . o " Yey No N/A
oK J
) [ 5
First Level Review [ it A A Date S
ISTL Richiand
Page 2
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Clouseau

Nonconformance Memo -

SEVERN

TRENT

SERVICES

NCM #: 10-07472
NCM Initiated By: Pam Anderson
Date Opened: 01/31/2006
Date Closed:

Nonconformance: Other (describe

in detail)

Subcategory: QOther (explanation required)

Classification:
Status:

Production Area:
Tests:

Lot #'s (Sample #'s):

QC Batches:

Anomaly

GLREVIEW

Environmental - Sep

Tc-99 by LSC

J5L130355 (1,2), J5L130357
(1), J5L130358 (1,2),
J5L130364 (1), J5L130365
(1), J5L140368 (1,2,3,4,5),
J5L140373 (1), J5L150394
(1,2,3), JEA270000 (445),
6027445

Problem Description / Root Cause

Name
Pam Anderson

Date

Description
QC. Data accepted.

Corrective Action

01/31/2006 The original batch had a high blank. It was reanalyzed with a good blank and other

Date

Name
01/31/2006

Pam Anderson

Corrective Action
the batch was reanalyzed.

Client Notification Summary

Client

Project Manager

Notified

Response How Notified

Note

Response

Response Note

Quality Assurance Verification

Due Date Status

Verified By

Notes

This section not yet completed by QA.

Approval History

Date Approved Approved By

Date Printed: 1/31/2006

Position

Page 1 of 1




STL Data Review/Verification Checklist 1/13/2006 4:31:48 PM

RADIOCHEMISTRY, First Level Review
Lot No., Due Date: J5L130357,J5L130364,J5L130365,J5L.140368,J5L140373,J5L150394; 01/30/2006
Client, Site: 384868; PGW 615HANFORD HANFORD
QC Batch No., Method Test: 6003494; RTRITIUM H-3 by LSC
SDG, Matrix: W04831; WATER
8.0 Correction Calculation Protocol Used. Yy No N/A
OK N
8.01 The Appropriate Methods Were Used To Analyze the Samples ’ Yy No N/A
OK
8.02 Final Results Are in the Appropriate Activity Units ’ \2? "No N/A
OK
8.03 Batch Contains the Required QC Appropriate for the Method Yy No N/A
OK
8.04 The Correct Tracer and QC Vials Where Used in the Samples Yej No N/A
oK :
8.05 Sample was Appropriately Traced Before or After Fractionating the Sample Yy No N/A
OK !
8.06 At Least the Minimum Sample Volume Was Used Yes Ng¢ N/A
Analysis Volume => HR2JX1AA 5.00<10.00 J
HR2LO1AA 5.00<10.00
HR2L41AA 5.00<10.00
HR4971AD 5.00<10.00
HR5AW1AA 5.00<10.00
HR8D91AA 5.00<10.00
HR8EK1AA 5.00<10.00
__ HREEN1AA5.00<10.00Q:VB £/ pga (-(3 2§ S e [
8.07 The Correct Count Geometry was Used. Yes Ng/ N/A
Count Geometry => HT3GJ1AF SVP15/5<>SVP10/10 .. J

HT3GJ1AG SVP15/5<>SVP10/10
HT3GJ1AA SVP15/5<>8VP10/10
HT3GJ1AC SVP15/5<>SVP10/10
HR2JX1AA SVP15/5<>SVP10/10
HR2JX1AG SVP15/5<>SVP10/10
HR2LO1AA SVP15/5<>SVP10/10
HR2L41AA SVP15/6<>SVP10/10
HR4971AD SVP15/5<>SVP10/10
HR5AW1AA SVP15/5<>8VP10/10
HR8DY1AA SVP15/5<>8VP10/10
HRBEK1AA SVP15/5<>SVP10/10
HT3GJ1AH SVP15/5<>SVP10/10
HT3GJ1AD SVP15/5<>SVP10/10
HT3GJ1AE SVP15/5<>SVP10/10
HR8EN1AA SVP15/5<>SVP10/10 Q:VC

8.08 The Sample was Counted for the Minimum Count Time or CRDL was Achieved. - Yy No N/A
OK

8.09 Method Blank is within Control Limits. S ' - S Yeg No N/A
oK J

8.1 Comments:

8.11 Matrix Blank is within Control Limits. ) o \z? No N/A
OK 4 o

8.12 Method Blank(s) < QAS Limit Value (No B Flag Necessary). . ’ ” / - ' \;? No N/A

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

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

8.15 MLCS within Control Limits. Yy No N/A
OK .

8.16 MS within Control Limits. Yes No hy

~No Matrix Spike Samples (MS) found in Batch! o o '

8.17 Tracer within Control Limits. Yes No Ny
No Tracers found in Batch! ‘ 3 o ’ _ - . &

8.18 Samples are above Minimum Tracer Yield (No Failed Samples) Yes No Ny

~ No Tracers found in Batch! N
ISTL Richland

Page 1
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8.19 Sample Specific MDC <= CRDL. Yy No N/A
OK v/

8.2 Comments:

OK Calc_IDL Not Calculated

8.21 Result < Lc, Activity Not Detected, U Flag. o ’ ' Yes No N/
~No Limit Specified! J _
8.22 Result < Mdc, Activity Not Detected, U Flag. ' Yeg No N/A
No Positive Results J

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

OK; No Callin Level Found => H-3

8.24 Result + 3s >=0, Not Too Negative. N o - Yy No N/A
OK v ,

8.25 Counting Spectrum are within FWHM Limits. ’ ’ Yes No N/
No FWHM found in Batch Data! - _ .

8.26 Instruments have Current Calibrations. Yes No N/A

8.27 Correct Count Library Used. - ' Yes No N/
No Count Library found in Batch Data! :

8.28 Instrument Background within Limits at Time of Counting. (Not Applicable to this version. To be developed in later versiorégs 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 Véesiodtd. N/A

8.3 Comments:

Page 2
[QAS_RADCALCv4.8.17

8.31 Results Blank Subtracted as Appropriate. N - ' ' ' ' " Yeg No N/A
LOK ) J
{ :
First Level Review } o (eliian Date _ |-/ 3¢ ¢
ISTL Richland




SEVERN
TRENT

Eraam Ol L

Data Review Checklist

RADIOCHEMISTRY

Second Level Review

o, C
OC Batch Number: [0 o O%Ll ( ’

Review Item Yes(V) |No(Y) [NA®M)
A. Sample Analysis s
1. Are the sample yields within acceptance criteria? L R
2. Is the sample Minimum Detectable Activity < the Contract | .
Detection Limit? _ A -

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. s 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 Nonconformances included and noted?

2. Are all required forms filled out? -
3. Was the correct methodology used? %
4. Was transcription checked? 7L
5. Were all calculations checked at a minimum frequency? 7L
6. Were units checked? '
Comments on any “No” response:
Second Level Review: 4¢LLQ/LKU\/ Date: {1 G- &




STL Data Review/Verification Checklist 1/30/2006 10:13:10 AM
L TRENT RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J5L.130355,J5L.130357,J5L130358,J5L.130365,J5L.140368,J5L.140372,J5L140373,J5L.150394,J
Client, Site: 384868; PGW 615HANFORD HANFORD

QC Batch No., Method Test: 6003488; RUNAT UNat by KPA

SDG, Matrix: Wwo04831; WATER

page complete includes all applicable ana ysns,‘da es, numbers, and revis

2.1 Do the Summary/Detalle Hepo nclude a calculated result for each sample listed on the QC Batch Sheet? y No N/A

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

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

2.4 Does the Worksheets include a Tracer Vial label for each samplie?

3.0 QC & Samples. ' i e e e e s -
3.1 Is the blank resuits, yleld and MDA wnhm contract llmlts'P ' y No N/A

Yy
3.2 Is the LCS result, yield, and MDA within contract limits? Yy No N/A
3.3 Are the MS/MSD results, yields, and MDA within contract limits? Yy No N/A
3.4 Are the duplicate result, yields, and MDAs within contract limits? Yy No N/A
3.5 Are the sample yields and MDAs within contract limits? Yy No N/A

|4.0 Raw Data
No N/A

the correct un

4.1 Were results calcu te Y~7
4.2 Were analysis volumes entered correctly? ' - S ny”No ‘N/A
4.3 Were Yields entered correctly? Yes

4.4 Were spectra reviewed/meet contractual requirements?

4.5 Were raw counts reviewed for anomalies?

5.0 Other ‘ e

5.1 Are all nonconformances mcluded and noted'7

5.2 Are all required forms filled out? ' Yy No N/A
5.3 Was the correct methodology used? ' Yy No N/A
5.4 Was transcription checked? R o - ' Yy No N/A
5.5 Were all calculations checked at a minimum frequency? ' ' Yy No N/A
5.6 Are worksheet entries complete and correct? ' - Yy No N/A

6.0 Comments on any No response:

First Level Review / G J QL el LQ LS Date - B4

ISTL Richiand Page 1
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SEYERN s Ol L
T R ENT
Data Review Checklist
RADIOCHEMISTRY

Second Level Review

. —
OC Batch Number: 6 0D HSS

Review Item Yes(N) [ No(¥) N/A (V)
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? (ol
B. QC Samples _
1. Is the Minimum Detectable Activity for the blank result < the L

Contract Detection Limit? -
2. Does the blank result meet the Contract criteria? A
3. Is the blank result < the Contract Detection Limit? e
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? e
7. Is the LCS Minimum Detectable Activity < the Contract Detection /
Limit?
8. Do the MS/MSD results and yields meet acceptance criteria? L
9. Do the duplicate sample results and yields meet acceptance /
/
//
//
]
7

criteria?

C. Other

1. Are all Nonconformances included and noted?

2. Are all required forms filled out?

3. Was the comrect 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: /”5(’06




STL

Sample Check-in List

: Ved- /7
Date/Time Received: /2 s8 o5 / ﬁpt_;%%__v&
Client: G SDG #._ls9i5/ ___NA[] SAF#_S06=0i2 Nasl
Hls—~
Work Order Number:__ Js4/5 035/ Chain of Custody # _5© &< |2 4@7) ¥
Shipping Container ID: Air Bill #
1. Custody Seals on shipping container intact? NA {’]/ch []1No[]
2. Custody Seals dated and signed? - NA{T Yes[] No[]
3. Chain of Custody record present? . Yes L1 No [ ]
4, Cooler temperature: NA [/]/ 5.Vermiculite/packing materials is NA [] Wet [ ],Dry[,a/
6. Number of samples in shipping container: i
7. Sample holding times exceeded? NA/[/] Yes[] No[]
8. Samples have:
tape - hazard labels
#eustody seals —d=—appropriate samples labels
9. Samples are:
2<i good condition . _leaking

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

10.  Sample pH taken? NA )/f pHe2[] pH>2[] pH>9[]

11 Sample Location, Sample Collector Listed? * Yes'},f’] 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: 7{%/’%‘/‘ Date: /L/5 o5

Client Sample 1D Analysis Requested Condition Comments/Action

Client Informed on by Person contacted

{ 1 No action necessary; process as is.

Project Manager Date

LS-023, 9/03, Rev. 5
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Sample Check-in List

Date/Time Received: [l 13 e85 30 Aok o1 2.
Sob - olr
Client: ___/%4 ¢~ SDG #.____&of937 NA[] SAF#_&ob-6/2  NA[]
Work Order Number: J3L/30 364 Chain of Custody # _ /P6-2/2—2- | <ot ~o12 1)
GLOo-012 128,361 43

Shipping Container ID:___ g4 209 Air Bill #
1. Custody Seals on shipping container intact? NAT] ch}/] No[]
2. Custody Seals dated and signed? -NAT[] Yes I;A No[]
3. Chain of Custody record present? . Yes [} No[]
4, Cooler temperature: NAM S.Yermiculite/packing materials is NA [] Wet[ ]_Dry/[/]
6. Number of samples in shipping container: 290
7. Sample holding times exceeded? NA [/f Yes[] No[]
8. Samples have:

tape - hazard labels

X custody seals #_appropriate samples labels

9. Sa;zples are:

in good condition leaking

broken have air bubbles

(Only for samples requiring head space)

10.  Sample pH taken? NA[] pH< 1 pH>2)f  pHSO[]

11 Sample Location, Sample Collector Listed? * chM 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: //% /¢\_/” Date: S/ 3 o5

Client Sample ID Analysis Requested Condition Comments/Action

Client Informed on by Person contacted

[ ] No action NECessary; peocess as is.

Project Manager Date

LS-023, 9/03, R.cv. b)
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STL

EFRENTS

Sample Check-in List

Date/Time Received:__ /L /3 o5 /930 Aob -o1 2
S06 - otz
Client:____A4 ¢ SDG #:__LwO#63/ NA[) SAF#_4o6-0r2  NA (]
IELr3038y

Work Order Number: _ 3273035 272628 (hain of Custody # _ Bb-0/2 =2, Sob-015

Mé—ou——/z?/ 352,43

Shipping Container ID:___ $#s 20F Air Bill #
1 Custody Seals on shipping container intact? NAT] ch/V] No[]
2. Custody Seals dated and signed? - NA[] Yes Lj No [}
3. Chain of Custody record preseat? . ' Yes ] No{)
4, Cooler temperature: NAM 5.Vermiculite/packing materials is NA [ ] Wet { ]ADry/V]
8. Number of samples in shipping container: 2.9
7. Sample holding times exceeded? NA {/]‘ Yes[] No{]
8. Samples have:

tape - hazard labels

X _custody seals »_appropriate samples labels

9. Sz;gplcs are:

in good condition leaking

broken have air bubbles

(Only for samples requiring head space)

10. Sample pH taken? NA[] pH<é /] PE>2[]  pH>9[]

11 Sample Location, Sample Collector Listed? * ch)[/I 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: /% G — Date: [t o5
/ 4

Ve
Client Sample ID Analysis Requested Condition Comments/Action
Client Informed on by Person contacted

{ ] No action negessary; process s is.

Project Manager Date

LS-023, 9/03, Rev. §



Sample Check-in List

Date/Time Received: [ 1305 [930 Aot -or 2
Sob - ol
Client:___f4¢~ SDG #.__ 40713/ NA[] SAF#_4&o6-6¢/2  NA[]
Work Order Number:__J 54 /30365 Chain of Custody # __P6-2/2 =2, Sob-013 -1
bLOb-012 123,35 43

Shipping Container ID:___$#we 209 Air Bill #
1. Custody Seals on shipping container intact? NaT] ch/M No[]
2. Custody Seals dated and signed? -NAT[] Yes L/] No[]
3. Chain of Custody record present? . Yes [1] No[]
4. Cooler temperature: NAM 5.Vermiculite/packing materials is NA [ ] Wet [ 1Dry ]
6. Number of samples in shipping container: 290
7. Sample holding times exceeded? NA[f Yes[] No[]
8. Samples have:

tape - hazard labels

£_custody seals o appropriate samples labels

9. Sz;gples are:

in good condition leaking

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

10. Sample pH taken? NA[] pHéZ ] pH>2}{r pE>9 (]

11. Sample Location, Sample Collector Listed? * chM Nao[]
*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: //// %L/" Date: fL-r3 o5

YR LaA
Client Sample 1D Analysis Requested Condition Comments/Action
Client Informed on by Person contacted

[ ] No action necessary; process as is.

Project Manager Date

LS-023, 9/03, R_cv. b)



~SEVERN

STL

Sample Check-in List

Date/Time Received:__ /L /705 /{30 Sob —or
wob-9/%
Client: Ykt SDG #:_Leogs3, NA[] SAF# _Z2-2// NA[]
Work Order Number:__ 54 /#2768 Chain of Custody # __ 596-0/2 —3% PEC —01/ -5~

bto =02~ 230,27 137,209, 255
Shipping Container ID:_#/3 _$#ws 2] ,err/  AirBill # ,c8747%

1. Custody Seals on shipping container intact? NA[] Yes V] No[]
2. Custody Seals dated and signed? -NAT] Yes [] No[]
3. Chain of Custody record present? o Yes /] No[)
4, Cooler temperature: NA M’ 5. Vermiculite/packing materials is NA [] Wet{]Dry }/]
6. Number of samples in shipping container: 23
7. Sample holding times exceeded? NAY] Yes[] No[]
8. Samples have:
ape - hazard labels
z:.mody seals ‘ — A _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<2 o2yl pEs9)

11. Sample Location: Sample Collector L.istcd? : ch}/] No[]
*For documentation only. No corrective action needed.

12 Were any anomalies identified in sample receipt? Yes (] No/u’

13. Description of anomalies (include sample numbers):

Sample Custodian: ///'/%/W Date:_ /.2 /;’a{

Client Sample ID Analysis Requested Condition Comments/Action

Client Informed on by Person contacted

{ 1 No action necessary; process as is.

Project Manager Date

LS-023, 9/03, Rev. 5



Sample Check-in List

Date/Time Received: /1—/505/ X

Client: pav

SDG #:_L2r3/

Lok - 012
NA[] SAF#_Jo6 —0/7 NA[]

Work Order Number:_US4/3035/

Chain of Custody # __ &¢6-012~-233 547

Fo% -0/ -2

Shipping Container ID: #13 Air Bill #
1. Custody Seals on shipping container intact? NA[] Yes ;/] No[]
2. Custody Seals dated and signed? - NA{] Yes y] No[]
3. Chain of Custody record present? Yes [/f No ]
4, Cooler temperature: NA[/] 5.Vermiculite/packing materials is NA [ ] Wet [ ].Dry/[/]
6. Number of samples in shipping contatner: /5
7. Sample holding times exceeded? NA/[/] Yes[] No{]
8. Samples have:

tape hazard labels

X custody seals __x..appropriate samples labels
9. Samples are:
__%~in good condition __ leaking
broken _____have air bubbles

10. Sample pH taken?

1l Sample Location, Sample Collector Listed? *

(Only for samples requiring head space)

NA (] pHéz/I/’] pE>2 1T pH>9[]

Yes/(/] No[]

*For documentation only. No corrective action needed.

13. Description of anomalies (include sample numbers):

2. Were any anomalies identified in sample receipt?

Yes[] No)/]

Sample Custodian: ///4/ F— Date:___- /2 /305
Client Sample ID Analysis Requested Condition Comruents/Action
Client Informed on by Person contacted

[ ] No action necessary; process us is.

Project Manager

Date

LS-023, 9/03, R.cv. b)




Sample Check-in List

Date/Time Received: /27305 /98

Lok - ol
Client: pat SDG #:_Lero#€3/  NA[] SAF#_Zob ~0/(  NA[]
Work Order Number:____ 75L/30 3257 Chain of Custody # __46-0r2~273 ,5(7
£0b ~0/f -2
Shipping Container ID:___ #.(3 Air Bill #
1. Custody Seals on shipping container intact? NA[] Yes V] No[])
2. Custody Seals dated and signed? -NA[] chyj No{]
3. Chain of Custody record present? Yes [/f No (]
4. Cooler temperature: NAM 5.Vermiculite/packing materials is NA [] Wet []_Dry/[/]
6. Number of samples in shipping container: /5
7. Sample holding times exceeded? NA K} Yes[] No{])
8. Samples have:
tape hazard labels
X_ custody seals —x_appropriate samples labels
9. Samples are:
X~in good condition leaking
broken have air bubbles

10. Sample pH taken?

11. Sample Location, Sample Collector Listed? *

(Only for samples requiring head space)

NA[] pHéz/j PE>2 1T pH>9[]

ch./[/] No[]

*For documentation only. No corrective action needed.

13. Description of anomalies (include sample numbers):

2. Were any anomalies identified in sample receipt?

ch[]No}/]

Date: S /3 e

Sample Custodian: //%/ S

Client Sample 1D Analysis Requested

Condition Comments/Action

Client Informed on by

Person contacted

{ ] No action necessary; processy as is.

Project Manager

LS-023, 9/03, Rev. 5

Date



Sample Check-in List

/
Date/Time Received: /2 /525 775

Client: Y/a% SDG #:__4o#k3/ NA[] SAF#_S06-o2  Na[]
Work Order Number:__ JS¢t/523%2 Chain of Custody # ___576 - &/~ — /6%
Shipping Container ID: Air Bill #
1. Custody Seals on shipping container intact? NA[] ch}/f No[]
2. Custody Seals dated and signed? - NA{] Yes yj’ No[]
3. Chain of Custody record present? . Yes [/f} No (]
4, Cooler temperature: NA/[’] 5.Vermiculite/packing materials is NA [] Wet [ ]\Dry/{’]
6. Number of samples in shipping container: g
7. Sample holding times exceeded? NA /[/f Yes[] No[]
8. Samples have:
tape - __ hazard labels
__ X custody seals _2X_appropriate samples labels
S. Samples are:
_on good condition —leaking
broken ______have air bubbles

(Only for samples requiring head space)

10. Sample pH taken? NA[] pH<.2 I/j pE>2[] pH>9]]

1L Sample Location, Sample Collector Listed? * Yes/{/]' No[]
*For documentation only. No corrective action needed.

12. Were any anomalies identified in sample receipt? Yes[) Ncﬂ/r

13. Description of anomalies (include sample numbers):

/
Sample Custodian: Yy S Date: /#2454

YA
Client Sample 1D Analysis Requested Condition Comments/Action
Client Informed on by Person contacted

[ ] No action necessary; process as is.

Project Manager Date

LS-023, 9/03, Rev. §



-SEVERN S T L

Sample Check-in List

Date/Time Received: /L /705 /f30 Sob — 0/
wob-0/%
Client: St SDG & Le0853 7 NA[] SAF# Zob -2/ NA[]
Work Order Number: ___ 752 /f0 373 Chain of Custody # __596-272 — 3% L__Tob-01/ -7

bt 0/ % - 231,217 137, 203, 255"
Shipping Container ID:_#/3_$#w5 209 Lom/  Air Bill # s 43747y

1. Custody Seals on shipping container intact? NAT[] Yes V] No[]
2. Custody Seals dated and signed? *NA{] Yes[/] No[]
3. Chain of Custody record present? A Yes /] No[]
4, Cooler temnperature: NA [/]’ 5.Vermiculite/packing materials is NA[] Wet | ]_Dry/[/]
6. Number of samples in shipping container: 23
7. Sample holding times exceeded? NA/[/j Yes[] No[]
8. Samples have:

ape - hazard labels

zustody seals — 2 _appropriate samples labels

S. Samples are:

in good condition __leaking

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

10. Sample pH taken? NA[] pH<? }/I pEH>2 /] pH>9[]

11 Sample Location, Sample Collector Listed? * Yes{/] Na[]
*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: /,% ¢\/ Date:__/Z //V/

7777

Client Sample ID Analysis Requested Condition Comments/Action

Client Informed on by Person contacted

{ 1 No action necessary; process as is.

Project Manager Date

LS-023, 9/03, Rev. 5



STL

Sample Check-in List

Date/Time Received: /2 /705 /{30 Svb —or -
wob—0/2
Client: Ykt SDG #:_ L0983, NA[] SAF# Z2%-o/ NAT]
Work Order Number:___ J34/40 372~ Chain of Custody # __3¢6-0/2 — 8% | Zof ~01/-5"

4otl—0/2 - 23/, 217,287 243, 2757

Shipping Container ID:_#/3 _$5#ws 22] serr/  AirBill #

L Custody Seals on shipping container intact? NAT[] Yes y] No[]
2. Custody Seals dated and signed? “NA[] Yes[] No[]
3. Chain of Custody record present? - Yes /] No[]
4, Cooler temperature: NA M 5.Vermiculite/packing materials is NA [] Wer[ ]_Dry}/]
6. Number of samples in shipping container: 23
7. Sample holding times exceeded? NA/[/j Yes[] No[]
8. Samples have:

ape - hazard labels

Zustody seals A appropriate samples labels

S. Samples are:

1n good condition —leaking

broken have air bubbles

(Only for samples requiring head space)

10.  Sample pH taken? NA[] pH< e pE>9()

11 Sample Location: Sample Collector Listed? * ch)/] No[]
*For documentation only. No corrective action needed.

12, Were any anomalies identified in sample receipt? Yes ] No}/j’

13. Description of anomalies (include sample numbers):

Sample Custodian: /,% P — Date:_ /2~ //f’/

77

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, 9/03, R.cv. b



STL

Sample Check-in List

Date/Time Received: /21508 Jo 7o
Client: Vadad SDG#_scos63r  NA[] SAF#_JSe-o/0  NA[]
Work Order Number:__ /5 2/5039% Chain of Custody # __£26-0/0 =234 257 » v, 291237 292
Shipping Container ID:__#££5 od /27 Air Bill #
1. Custody Seals on shipping container intact? NAT] chJ/]’ No[]
2. Custody Seals dated and signed? - NAT[] ch/[/] No [}
3. Chain of Custody record present? . chj/] No[]
4, Cooler temperature: NAM 5.Vermiculite/packing materials is NA [] Wet[] Dry ¢]
6. Number of samples in shipping container: 27
7. Sample holding times exceeded? NAJ/I Yes[] No[]
8. Samples have:
tape - hazard labels
\custody seals _ sl appropriate samples labels
9. Samples are:
__0%1 good condition ___leaking
broken have air bubbles
) (Only for samples requiring head space)
10.  Sample pH taken? NA[] pH2] pH>2 [/f pH>9 [ ]
11. Sample Location, Sample Collector Listed? * ch/[/r No ]
*For documentation only. No corrective action needed.
12. Were any anomalies identified in sample receipt? Yes[] No/[/r
13. Description of anomalies (include sample numbers):

Sample Custodian: ///%//‘*’// Date: L5 o8

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. 9/03, R.::v. b}




