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Date: 28 March 2005

To: Fluor Hanford Inc. (technical representative)
From:. TechLaw, Inc.

Project: 200-LW-1/LW-2 Characterization - Soil
Subject: Radiochemistry - Data Package No. WSCF20042054 (SDG No. 42054)

INTRODUCTION

This memo presents the results of data validation on Data Package No. 42054
prepared by WSCF. A list of samples validated along with the analyses reported
and the method of analysis is provided in the following table.

RE |

Sample ID Sample | Media Validation Ana‘lysis

B19189 10/26/04 Soil . C See note 1

1 - Gamma spectroscopy, neptunium-237, isotopic uranium, isotopic plutonium and americium-241.

Data validation was conducted in accordance with the FHI validation statement of
work and the 200-LW-1/200-LW-2 Chemical Laboratory Waste Group OUs RI/FS
Work Plan (DOE/RL-2001-66,Draft A, Redline, May 2002). Appendices 1 through
6 provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested by Client

DATA QUALITY OBJECTIVES

o Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the validity
of the results. The maximum holding time for radiochemical analysis is 6 months.

All holding times were acceptable.
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o Laboratory (Method) Blanks
Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the required detection limit (RDL), the
following qualifiers are applied: All positive sample results less than five times the
highest blank concentration are qualified as estimates and flagged "J"; sample
results below the minimum detectable activity (MDA) are qualified as undetected
and flagged "U"; sample results above the MDA and greater than five times the
highest blank concentration are not qualified.

All laboratory blank results were acceptable.
Field Blanks

No field blanks were submitted for analysis.

. Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis is
compared to the known activity to assess accuracy. The acceptable laboratory
control sample (LCS) and matrix spike (MS) recovery range is either 70-130% or
65-135%. In addition, samples may be spiked with a radiochemical tracer to

- assist in isolating the radioisotope of interest with the yield of the tracer being

used in calculating sample activity. The acceptable range for tracer recovery is
20% to 105%. Spike sample results outside the above ranges result in associated
sample resuits being qualified as estimates, rejected, or not qualified, depending on
the activity of the individual sample.

Due to an LCS recovery of 36%, all neptunium-237 results were qualified as
estimates and flagged “J".

Due to the lack of an LCS analysis, all plutonium-238, uranium-234 and uranium-
235 results were qualified as estimates and flagged “J”.

All other accuracy results were acceptable.

. Precision

Analytical precision is expressed by the relative percent difference (RPD) between
the recoveries of duplicate matrix spike analyses performed on a sample. Precision
000002



may also be assessed using unspiked duplicate sample analyses. If both sample
and replicate activities are greater than five times the contract required detection
limit (CRDL) and the RPD is less than +/- 35 percent, the results are acceptable.

If either activities are less then five times the CRDL, a control limit of less than or
equal to two times the CRDL is used for soil sampies and less than or equal to the
CRDL for water samples. If either the original or replicate value is below the
CRDL, the applicable control limits are less than or equal to the CRDL for water
samples and less than or equal to two times the CRDL for soil samples. If the RPD
is outside the applicable control limit, associated results are qualified as estimated
detects or estimated non-detects.

All duplicate results were acceptable.

Field Duplicate Samples

. No field duplicate samples were submitted for analysis.

] Detection Levels

Reported analytical detection levels are compared against the required target
quanitation limits (RTQLs) to ensure that laboratory detection levels meet the
required criteria. Three analytes exceeded the RTQLs. Under the FHI statement
of work, no qualification is required. All other reported laboratory detection levels
met the analyte specific RTQL.

° Completeness

Data package SDG No. 42054 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 94 %.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to an LCS recovery of 36%, all neptunium-237 results were qualified as
estimates and flagged “J”. Due to the lack of an LCS analysis, all plutonium-238,
uranium-234 and uranium-235 results were qualified as estimates and flagged “J”.
Data flagged “J” is an estimate, but under the FHI validation SOW, the data may
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be usable for decision-making purposes. All other validated results are considered
accurate within the standard error associated with the methods.

Three analytes exceeded the RTQLs. Under the FHI statement of work, no
qualification is required.
REFERENCES

FHI, Contract #20266, Validation Statement of Work, Fluor Hanford Incorporated,
July 7, 2003.

DOE/RL-2001-66, Draft A, Redline, 200-LW-1/200-LW-2 Chemical Laboratory
Waste Group OUs RI/FS Work Plan, May 2002.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the FHI
statement of work are as follows:

uJ

UR

Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate, but is usable
for decision making purposes.

Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes. '

Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in

the sample. Additionally, the data is unusable due to an identified major
QC deficiency.
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Appendix 2

Summary of Data Qualification
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RADIOCHEMISTRY DATA QUALIFICATION SUMMARY *

SDG: 42054 REVIEWER: | DATE: 3/24/05 PAGE_1 OF_1_
TLI

COMMENTS:

COMPOUND QUALIFIER | SAMPLES REASON

AFFECTED

Uranium-234 J All No LCS analysis

Uranium235

Plutonium-238

Neptunium-237 J All LCS recovery

* - The Qualified Data Summary Table includes laboratory applied “U” qualifiers not
specifically identified here. The laboratory applied “U” qualifiers are included to minimize

misinterpretation of results contained in the table.
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Attachment 1

Narrative
Sample Delivery Group WSCF20042054, Rev. 1
Sample Matrix Soil
Sample Visual N/A
SAF Number F03-025
Data Deliverable Summary Report
Introduction

One (1) 200-LW-1/LW-2 Characterization — Soil, 216 T-28, 22.5’ - 25’, GRP sample (B19189)
was received at the WSCF Laboratory on November 4, 2004. The sample was analyzed for the
analytes indicated on the attached copy of the chain of custody (COC) form in accordance with
the Groundwater Remediation Program — Letter of Instruction, referenced in the cover letter.

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information. A copy of the
chain of custody and Request for Sample Analysis forms is included as Attachment 3.

Analytical Methodology for Requested Analyses
Radiochemistry |

e All RadChem analyses (AEA (Plutonium, Americium and Uranium) and GEA) except
Neptunium-237 were run by internal WDOE accredited WSCF procedures. Analytical
work was performed with no deviations to the approved method.

Radiochemistry Comments

RadChem — There are no hold times associated with these WDOE accredited methods. A
Blank, Laboratory Control Sample and Duplicate were analyzed with each delivery group per the
GRP Letter of Instruction. See pages 10 through 14 for QC details. Analytical Notes:

* Americium-241, Plutonium-239/240 and Uranium-238 - Duplicate QC samples were
analyzed on sample# B19187 (SDG# 20042022, SAF# F03-025).

¢ Uranium-234, Urananium-235 and Plutonium-238 Additional Batch QC Data for Group
20042230:

000014
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Radiochemical Isotopic Results

Associated
Samples
(Customer
D)

Batch 1D Lab Sample 1D QC Sample Isotope Result

Blank U ISO U-234 | 1.94e-02 pCi/g
U-235 | 1.48e-02 pCi/g
Duplicate U ISO 3.13e+01 pCi/g
B19187 W040002092 on W040002092 U-234 (7.8%)
1.79e+00 pCi/g
U235 - (6.9%)
24085 Blank Pu ISO Pu-238 | -9.22e-03 pCi/g
Duplicate Pu ISO 3.75e-01 pCi/g
B19187 W040002092 on W040002092 Pu-238 24%)

Sample Number

Lab Sample ID

Radiochemical Tracer Percent Recovery

Isotope

Tracer Recovery (Percent)

BLANK Pu-242 76.8
LCS Pu-242 81.2
B19187 W040002092 Pu-242 73.0
DUPLICATE W040002092 Pu-242 92.6
B19189 W040002150 Pu-242 79.6
BLANK Am-243 76.2
LCS Am-243 82.3
B19187 W040002092 Am-243 92.5
DUPLICATE W040002092 Am-243 95.7
B19189 W040002150 Am-243 94.9
BLANK U-232 85.2
2
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Radiochemical Tracer Percent Recovery

Sample Number Lab Sample ID Isotope Tracer Recovery (Percent)

LCS U-232 770
B19187 W040002092 U-232 40.0
DUPLICATE W040002092 U-232 38.6
B19189 W040002150 U232 503

¢ Neptunium-237 — Spike (Np-237) recoveries for each sample are listed below.
Laboratory control sample recovery was below established limits and may be attributed
to a slight excess of ascorbic acid which occurs due to low iron levels in the matrix and
causes retention of the Neptunium during separation. The solid matrix sample spike

recoveries were within established laboratory limits. Sample result was not flagged but
should be considered suspect.

Radiochemical Matrix Spike Percent Recovery

Sample Number Lab Sample 1D Isotope 1\latrix(?‘)lzi.l:zl::;-covcry
LCS Np-237 : 36.5
DUPLICATE W040002150 Np-237 91.5
B19189 W040002150 Np-237 110.5

All other QC controls are within the established limits.

This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF
Laboratory Analytical Mana d Client Services, as verified by the following signature.

Herlene S. Rich
. WSCF Production Control
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Abbreviations

Hg — mercury

IC — ion chromatography

ICP — inductively coupled plasma

ICP/AES — ICP/atomic emission spectroscopy
ICP/MS — ICP/mass spectrometry

Total U - total uranium

AT/TB - total alpha/total beta

AEA — Alpha Energy Analysis

WTPH-G - Total Hydrocarbons-Gasoline

Am — americium

Cm - curium

Pu - plutonium

Np — neptunium

GEA — gamma energy analysis

H3 — Tritium

Sr - Strontium 89, 90

WTPH-D - Total Hydrocarbons-Diesel
TSS - Total Suspended Solids
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Appendix 5

Data Validation Supporting Documentation
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APPENDIX A
RADIOCHEMICAL DATA VALIDATION CHECKLIST

D

/"‘\\
VALIDATION
LEVEL: A B ( C ) D E
g
PROJECT: meowo - Lw-{/Lw -2 DATA PACKAGE: W SCF 2004 205¢
VALIDATOR: T.T- | LAB: \J<{cv | DATE: 3]u[065
| SDG: L2054
q; ANALYSES IF?&FQR;MED,\ 2
Srou-0h l"' :;r:ntium;% Technetium-99 Alpha Spectroscopy .~ @na Spectroscopy J —
ranium ium-2: Tritium
= : rhptunas2 Y2
SAMPLES/MATRIX —
RIG\¥q '
S Q \{
L. COMPIEIEIESS ....cveieretenictietiie ettt sttt re s s b e b s eateess e e eneenseneenensesenes O N/A

Technical verification forms present?...........cooeveevieeeieieeeeeeeee e Yes/A

Comments:

2. Initial Calibration (Levels D, E)

Instruments/detectors calibrated?..........ccooeeveiiiicienicicceee e et Yes No N/A
Initial calibration acceptable? ...........coeciiiicieiiiiecicieeceeeee e Yes No N/A
Standards NIST t;aceable? ........................................................................................... Yes No N/A
Standards Expired? ...................................................................... ettt enara e srae s Yes No N/A
Calculation check acceptable? ...........ocveiiiiiiiiiiiecceeee e Yes No N/A
Comments:
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3. Continuing Calibration (Levels D, E) 'E(N\/A

Calibration checked within required frequency? ......c.ccccovveeeveinnnniecieieiceseeeeens Yes No N/A
Calibration check accéptable‘? ...................................................................................... Yes No N/A
Calibration check standards traceable?............coiirivirinireneiiiinnic e, Yes No N/A
Calibration check standards eXpired? ..........c.ceovreereereeerencicires et Yes No N/A
Calculation check acceptable?...........ccoivieiiinineiecncee et Yes No N/A
Comments:

4. Background Counts (Levels D, E) N/A
Background Counts checked within required frequency? ........cceeveevievrienseencennns Yes No N/A
Background Counts acceptable? ..........co.ociiioieiiiieererrece et sreve e Yes No N/A
Calculation check acceptable? ...........cvvviieiiiiiieiie et a e Yes No N/A
Comments:

@Q0022



5. Blanks (Levels B, C, D, E) ............. ettt e e et e e et et e e tne e e ate et etasabeeebeeateeenseereerenes ON/A

Method blank analyzed within required frequency?.........cccoeevevevvecieeeieceeiecerceeeinas Yes@ N/A
Method blank results acCeptable? ..........oiicie i S Jeg No N/A
Analytes detected in method blank? ..........cccecvecicviiviiiiiiceee e » No N/A
Field blank(s) analyzed? .........c..ccouiiiieiiiicecece et et Yes @ /A
Field blank results acceptable? ..........cocvvreriiieriiereesree e sttt Yes No
Analytes detected in field blank(s)?........ccooveerioeiicieeiecece e ettt Yes No
Transcription/Calculation Errors? (Levels D, E) .....cooovvveiveee e Yes No

Comments: AAB~ WP 2>D1 ~ e qUaLglev

oo L2390 V23S Llak - T oy

Lo &1

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E) ....ccooevveverrnnnnee. ON/A
LCS /BSS analyzed within required frequency? .......c..occeeeereveiseiisenieeee e Ye/A
LCS/BSS recoveries acceptable?.........coooiiiricvieiieieeee e et e Yes }@N/A
LCS/BSS traceable? (LeVels D,E) ........oovuereeeeeeeeeeeeeeeseeeseeses eeeesesessesesssesesessesseessens Yes No//
LCS/BSS expired? (Levels DyE)....cociiiiiieieeeereesees e, Yes Noy
LCS/BSS levels correct? (Levels D,E) ..ot e Yes No
Transcription/Calculation Errors? (Levels D, E) ..oooveveveiiiiii e Yes No

Comments: A}? AN 3("5‘/7" — ja,Qﬂ < i
Do Qoad%, 0234 or U235 Lcs ~ N odf

7. Chemical Carrier Recovery (Levels C, D, E) .ot N/A
Chemical carrier added? .........ccoivvireiiiiriinieeeeee e et Yes No N/A
Chemical recovery acceptable?.........c.o i e Yes No N/A
Chemical carrier traceable? (Levels D, E ) .ooooiiriiiiee e, Yes No N/A



Chemical carrier expired? (Levels D, E) .....coeevivieieieeececeeeieeeene et Yes No N/A

Transcription/Calculation errors? (Levels D, E).....cocvevvveviereireeeeeceeceeeeeeee Yes No N/A
Comments:

8. Tracer Recovery (LevelS C, D, E ) oottt .ON/A
Tracer added?......ccvcieieiiieeeecce e e eten—e e e nreenbeeares @ No N/A
Tracer recovery acceptable? ... e @ No N/A
Tracer traceable? (LevelS D, E ) oot et ee e e e e e e eeeeaeeeseeeaaens Yes N¢ NYA

e? (Leve ) lgl

Tracer expired? (Levels D, E).ocuvriiiiieceieeeecee et Yes N @
Transcription/Calculation errors? (Levels D, E)...c.occoeveiiceie v Yes No(N/A
Comments:

9. Matrix Spikes (Levels C, D, E) oot N/A
Matrix spike analyzZed? .........ocoooeiiiiiiiiiiiticeeeee e ettt neans Yes No\N/A
Spike recoveries acceptable? .........cooeiiiriieee e Yes No N/A
Spike source traceable? (Levels D, E) ...ooovcieieiiiiiiriieereceeneeeee e eenas Yes No N/A
Spike source expired? Levels D, E)...cccooioirioiriiniieieeeececeee e Yes No N/A
Transcription/Calculation Errors? (Levels D, E) .oovveeiviiiiciiciiiiiiiiniccecceceens Yes No N/A
Comments:
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10. Duplicates (Levels C, D, E) ...ovuiviieieieecce e, O N/A

Duplicates Analyzed at required freqUENCY? ........ocouovevveeeieeeieeeeeeeeeeeeeres e, Yes
RPD Values ACCEPIADIE? ........vuivreveceeeeeece et eeeee e es s B

Transcription/Calculation Errors? (Levels D, E) .....veeeeeeveieeeee oo, Yes N
Comments: /‘JO YOV, U3Y o U2DBS TDECP — q_Q/

Performance audit sample(s) analyzed?.............c.ccouiuemiieeeceeeeeeeeeee oo Yes No
Performance audit sample results acceptable?..............o.oveeeeeeeeeeeeeeeeeeeeeeeeen, Yes No
Comments: Lo £D

12. ;Holding Times (All levels)

Are sample holding times acceptable?............coeeuiviiieieiceieeeeee e o N/A

Comments:

AG00025



13. Results and Detection Limits (ALl LEVELS ).....ccecvvvrrreremeiierrenieresesieeiennse e

Results reported for all required sample analyses?.........cccoeeeveeveviereeeercresrecreenenns
Results supported in raw data?(Levels D, E)......ccooevvvieieieereceieeeeeecece e
Results Acceptable? (Levels D, E) .ocuovveiiiiieiciceceeeeeeteeeet e

Transcription/calculation errors? (Levels D, E)........coeuieeeecieonivieeieeececceveees v

Comments: 3 o e
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Appendix 6

Additional Documentation Requested by Client
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