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Christian, Bruce

From: Trent, Stephen J [Stephenjjrent@RLgov) Sent: Fri 8/4/2006 8:22 AM
To: Christian, Bruce
Cc: Lynch, Sherry A
Subject: IR#1 and IR#2 WSCF20060733
Attachments:

Bruce.

See labs response beiow for evaluating the units reported in ug/L. For those reported in PPMV, that is equivalent to mg/kg. The
sample results reported in ugig is equivalent to mg/kg.

Steve

From: Mix, Pauline D
Sent: Friday, August 04, 2006 8:14 AM
To. Trent, Stephen J
Cc: Dale, Troy F
Subject: FW: Metals: Units for ICP-AES & ICP-MS

Steve

See Bill's explanation below. Call if you have any questions, thx

Pauline D. Mix
WSCF Client Services
Phone 372-1488
Cell 947-0751
FAX 372-0456
MSIN S3-30
Pauline _QffrLgov

From: Baird, William W (Bill)
Sent: Thursday, August 03, 2006 4:03 PM
To: Mix, Pauline D
Subject: Metals: Units for ICP-AES & ICP-MS

Pauline: See me re this Friday morning before sending to Steve
Bill

Re: WSCF 20060733 SAF R06-013

Because blanks are run in a clean water matrix, the natural or raw units are typically ug/L (ppb), ugfmL (ppm) or mg/L (also
ppm). All of these units are the weight of the analyte per unit volume of the sample.

However, when solid samples are analyzed the sample results are typically reported in ug/g (ppm), mg/Kg (ppm) or ug/Kg
(ppb). These units are the weight of the analyte per unit weight of the sample.

Two schools of thought regarding reporting of blanks: Either the raw weight/volume units or after first converting the raw units
to weight/weight units.

In this particular case (SAF) we have done both. The BLANK data for the ICP-AES shows units of ppm whereas the same data
for the ICP-MS shows units of ug/L (ppb).

Here is the guideline for comparing the BLANK data to the SAMPLE data for both ICP-AES and ICP-MS on this report.

https://www.tliholdings.com/exchange/BChristianInbox/IR%/23 1%20and%201R%232%20WSCF200607... 8/13/2006
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Divide the SAMPLE result by the DF and compare directly to the BLANK result. Disregard units.

https ://www.tliholdings.corn/exchange/BCh-ristian/Inbox/IR%/23 1 /20and%/20IR%/23 2%/20WS CF200607... 8/13/2006



Date: 27 September 2006
To: Fluor Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 200-UW-1 Operable Unit, Soil from Trench between 216-U-B & 216-U-

12 Cribs
Subject: Radiochemistry - Data Package No. WSCF20060934 (60934)

INTRODUCTION

This memo presents the results of data validation on Data Package No. 60934
prepared by WSCF Analytical Laboratories (WSCF). A list of samples validated
along with the analyses reported and the method of analysis is provided in the
following table.

Sample ID Sample Date Media Validation Date
1KB49 8/16/06 Soil C See note 1
11KB50 8/16/06 Soil C See note 1

131KB51 8/16/06 Soil C See note 1
1 - Alpha spectroscopy, gamma spectroscopy, technetium-99 and strontiurn-89/90.

Data validation was conducted in accordance with the FHI validation statement of
work and the Sampling and Analysis Plan for Support Activities to the 200-UW-1
Operable Unit, DOE/RL-2005-75, Rev. 0. 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. 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

. Holding Times

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

All holding times were acceptable.



*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 (MVDA) are qualified as undetected
and flagged "U"; sample results above the MVDA and greater than five times the
highest blank concentration are not qualified.

Due to method blank contamination, the radium-226, radium-228, actinium-228
and uranium-233/234 results in sample B1 KB51 were qualified as estimates and
flagged "J".

Due to method blank contamination, the plutonium-239/240 results in sample
B1 KB49 was qualified as an estimate and flagged "J".

All other 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 (MVS) recovery range is either 65-135% or
70-130%, depending on the analyte. In addition, samples may be spiked with a
radiochemnical 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 results being qualified as estimates, rejected, or not
qualified, depending on the activity of the individual sample.

Due to the lack of an LOS analysis, the plutonium-238, uranium-233/234 and
uranium-235 results were qualified as estimates and flagged "J".

Due to a matrix spike recovery outside QC limits (47%), all technetium-99 results
were qualified as estimates and flagged "J".

0 0 0 0



Due to radiochemnical yields outside QC limits, all detected alpha spectroscopy
uranium results in samples B1 KB49 (121 %) and B31 KB50 (131 %) 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
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 samples and less than or equal to the
CRDL for water samples. If either the original or replicate value is below the CROL,
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 duplicates 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. Seven analytes exceeded the RTQL. Under the FHI statement of
work, no qualification is required.

.Completeness

Data package SDG No. 60934 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 100%.

0 ( )0 0 13'



MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

" Due to method blank contamination, the radium-226, radium-228, actinium-228
and uranium-2331234 results in sample B1 KB51 were qualified as estimates and
flagged "J".

" Due to method blank contamination, the plutonium-239/240 results in sample
B31 KB49 was qualified as an estimate and flagged IiJ".

" Due to the lack of an LOS analysis, the plutonium-238, uranium-233/234 and
uranium-235 results were qualified as estimates and flagged "J".

" Due to a matrix spike recovery outside QC limits (47%), all technetium-99
results were qualified as estimates and flagged "J".

" Due to radiochemnical yields outside QC limits, all detected alpha spectroscopy
uranium results in samples B1 KB49 (121 %) and B1 KB50 (131 %) were qualified
as estimates and flagged "J".

Data flagged "J" is an estimate, but under the FHI validation SOW, the data may be
usable for decision-making purposes. All other validated results are considered
accurate within the standard error associated with the methods.

Seven analytes exceeded the RTQL. Under the FHI statement of work, no
qualification is required.

REFERENCES

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

DOEIRL-2005-75, Rev. 0, Sampling and Analysis Plan for Support Activities to the
200-U W-1 Operable Unit, December 2005.
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Appendix 1

Glossary of Data Reporting Qualifiers



Qualifiers which may be applied by data validators in compliance with the EHI
statement of work are as follows:

U - 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.

UJ - 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.

J - 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,

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

UR - 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.



Appendix 2

Summary of Data Qualification
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RADIOCHEMISTRY DATA QUALIFICATION SUMMARY*

SDG: 60934 REVIEWER: Project: 200-U3W-1 PAGE 1 OF 1
_____ ____ ____ ____ TLI

COMM ENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON
Radium-226 J BlKB51 Method blank
Radium-228 contamination
A cti ni urn-228
Uranium-233/234
Plutoniurn-239/240 J Bl KB49 Method blank

_____________________contamination

Uranium-233/234 (aspec) J All detected analytes Radiochemical yield
Uranium-235 (aspec) in samples B I KB49 &
Uranium-238 (aspec) Bl KB50
Uranium-233/234 (aspec) JAll No LCS analysis
Uranium-235 (aspec)
Plutonium-238______
Technetium-99 J All MS 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.

0 00005ons



Appendix 3

Annotated Laboratory Reports
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Appendix 4

Laboratory Narrative and Chain -of -Custody Documentation



Attachment 1

Narrative

Sample Delivery Grou WSCF20060934, Rev. 1

Sample Visual N/A

Data Deliverable Summary Report

Introduction

Six (6) 200-UW-1 Operable Unit soil samples (B1KB49, BIKB5O, B1KB51, B1KB75, BIKB76
and B 1 KB77) from the trench between 21 6-U-8 and 21 6-U- 12 were received at the WSCF
Laboratory on August 16, 2006. The samples were received in a cool condition with ice present
in the coolers. The samples were analyzed for the analytes indicated on the attached copy of the
chain of custody (COG) form in accordance with the 200-U W-] Operable Unit 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, method references,
and Laboratory QC information. Copies of the chain of custody and sample receipt are included
as Attachment 3.

Analytical Methodoloay for Requested Analyses

Refer to WSCF Method References Report, pages 70 through 71 for a complete listing of
approved analytical methods used.

Inorganic Comments

Anions - The hold time requirements were met. A Blank, Duplicate, Laboratory Control
Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group. See
pages 16 through 17 for QC details. Analytical Notes:

" Preparation Date: 2 1-aug-2006.

" Chloride and Sulfate - Sample results for B IKB49 and B1IKB5O0 were B-flagged; the
analytes were less than the reportable detection limit, but greater than or equal to the
method detection limit.

" Phosphate - Matrix Spike and Matrix Spike Duplicate recoveries were below established
laboratory limits. Sample results were less than detection limits and U flagged.

All other QC controls are within the established limits.

ICP-AES Metals - The holding time for this analysis was met. A Blank, Laboratory Control
Sample (LCS), Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group
of less than 20 samples. See pages 18 through 20 for QC details. Analytical Notes:

I
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" Preparation Date: 21 -aug-2006.

" Aluminum, Calcium, Iron, Magnesium and Titanium - insufficient spike (Matrix Spike
and Matrix Spike Duplicate) concentrations. Sample concentrations were greater than
four times the spike concentration.

" Aluminum - Analyte detected in the associated preparation Blank sample was evaluated
and sample result for B 1 KB5 1 was C flagged.

" Calcium - The Laboratory Control Sample recovery exceeded established laboratory
limits. Calcium results for B IKB49, B IKB50 and B IKB51 were E flagged.

" Lithium - Although the Laboratory Control Sample recovery exceeded established
laboratory limits, the Matrix Spike and Matrix Spike Duplicate recoveries were within
established laboratory limits. Sample results were not E flagged.

* Silicon - Matrix Spike, Matrix Spike Duplicate and Laboratory Control Sample
recoveries were outside established laboratory limits. BlKB49, iBIKB50 and BIKB51
were E flagged.

All other QC controls are within the estabis~hed limits

ICP-MS Metals - The holding time for this analysis was met, with the exception of mercury. A
Blank, Laboratory Control Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with
this deliver group of less than 20 samples. See pages 21 through 24 for QC details Analytical
Notes:

" Preparation Date: 21 -aug-2006.

* Thorium results listed in the report represent Th-232 exclusively.

* Zinc - Analyte detected in the associated preparation Blank sample was evaluated and
sample B 1 KB5 1 was C flagged.

" Beryllium (samples B IKB49 and BlIKB5O), Thallium (samples BlIKB49 and B IKB5O),
Manganese (sample BIKB51), Thorium (sample BlKB5l) and Uranium (sample
B 1 KB5 1) -Negative preparation blank results may have potential affect on sample
results. Sample results were X flagged.

All other QC controls are within the established limits.

Percent Solids - analyzed for organic moisture correction.

Organic Comments

*Sample results are moisture corrected and reported on dry weight basis.

2
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Semi-VOA - The hold time for this analysis was met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 39
through 45 for QC details. Analytical Notes:

" Preparation Date: 1 7-aug-2006.

* Bis (2-Ethyihexyl) phthalate - sample B I KB49 result was J flagged; result was less than

the lowest calibration standard but greater than the detection limit.

" Di-n-octylphthalate - sample B1IKB5O result was J flagged; result was less than the
lowest calibration standard but greater than the detection limit.

* Diethylphthalate - samples results for B IlKB5O0 and B 1lKB 51 were J flagged; results were
less than the lowest calibration standard but greater than the detection limit.

" Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample#
BIKB52 (SDG# 20060935, SAF# F06-0 13).

All QC controls are within the established limits.

TPHD-WA - The hold time for this analysis were met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See page 46
for QC details. Analytical Notes:

" Preparation Date: 17-aug-2006.

* Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample#
BIKB52 (SDG# 20060935, SAF# F06-013).

All QC controls are within the established limits.

VOA - The hold time for this analysis was met. A Blank, Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 47
through 50 for QC details. Analytical Note:

*4-Bromofluorobenzene - Matrix Spike and Matrix Spike Duplicate QC exceeded

established laboratory limits.

All other QC controls are within the established limits.

Radiochemnistry Comments

RadCheni - There are no hold times associated with WSCF radiochemical methods. A Blank,
Laboratory Control Sample, Matrix Spike (Technetium only), and Duplicate were analyzed with
this delivery group. See pages 58 through 65 for QC details. Analytical Notes:

*Pu-239/240 - Duplicate QC Relative Percent Difference (RPD) exceeded established
laboratory limits due to low sample activity.

3
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" Strontium-90 - Duplicate QC RPD exceeded established laboratory limits due to sample
homogeneity issues.

* Technetium-99 - Matrix Spike QC RPD, exceeded established laboratory limits due to
low sample activity.

" Uranium Isotopic (23 3/234, 235 and 238) - Duplicate QC RPD exceeded established
laboratory limits due to sample homogeneity issues.

All other QC controls are within the established limits.

Americium-243, Plutonium-242, Strontium-85 and Uranium-232 - Radiochemical Tracer
Recovery Data and Neptunium-237 Matrix Spike Data are summarized below:

Radiochemical Tracer Percent Recovery

Sample Number Lab S Iml ID Isotope Tracer RecoveryI ampe(Percent)

Americium-243

BLANK rAm-243 799
LCS Am-243 93.0%

BIKB49 W060002493 Am-243 85.8%
DUPLICATE W0600024 93 Am-243 89.2%

BIKB50 W060002494 Am-243 95.5%
BIKB51 W060002495 Am-243 90.7%

Plutonium-242

BLANK Pu-242 84.0%
LCS Pu-242 85.0%

BIKB49 W060002493 Pu-242 81.8%
DUPLICATE W060002493 Pu-242 86.7%

BIKB50 W060002494 Pu-242 99.4%
BIKB51 W060002495 Pu-242 88.3%

Strontium-S 5

BLANK Sr-85 98.9%
LCS Sr-85 83.4%

B IKB49 W060002493 Sr-85 86.0%
DUPLICATE W060002493 Sr-85 88.2%

BIKB50 W060002494 Sr-85 95.9%

4
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Radiochemical Tracer Percent Recovery

Sample Number Lab Sample ID Isotope Tracer Recovery'
____ ___ ___ ___ ___ ___ ____ ___ _ _ ___ ___ ___(Percent)

BIKB51 W060002495 Sr-85 85.4%

Uranium-232

BLANK U-232 79.8%
LCS U-232 75.6%

BIKB49 W060002493 U-232 121.6%
DUPLICATE W060002493 U-232 93.0%

B IKB50 W060002494 U-232- 131,7%
BIKB51 W060002495 U-232 103.6%

Neptunium-237 Matrix Spike Recovery
SapSample aml TD I stp Matrix Spike Recovery

Number ___________L..i(ercent)

Neptunium-23 7

BIKB53 W060002493 Np-237 9.

BIKB53 Dup W060002493 Dup Np-237 9.

BIKB54 W060002494 Np-237 9.

B IKJ40 W060002495 Np-237 92.9

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 WVSCF
Laboratory Analytical Manager and Client Services, as verified by the following signature.

John E. Trechter

WSCF Client Services

5
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APPENDIX A

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B CDE
LEVEL: U
PROJECT: IDATA PACKAGE:
VALIDATOR: LT7LAB:, &.J]>C Gf- DATE: *1

SDG:a

-ANALYSES PER.,ERIF-
Gross Al ha/Beta Sa~tro otiu -ecoiu-9Aloha Spectroscop Gamma Spectroscop

Total Uranium Rad urn-2 TrirIum

SAMPLES/MATRIX

1. Completeness .................................................................................. E N/A

Technical verification forms present?9 ................... . . . . . . . . . . . . . . . . . . . . . . . . . . Yes GN/A

Comments:

2. Initial Calibration (Levels D, E) ............................................* /

Instruments/detectors calibrated?9 ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Initial calibration acceptable9 ......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Standards NIST traceable9 ........................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Standards Expired9 ..... I......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Calculation check acceptable9 ......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Comments:

0060.34



3. Continuing, Calibration (Levels D, E)

Calibration checked within required frequency?9 ................. . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Calibration check acceptable?9 ......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A
Calibration check standards traceable?9 ..................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Calibration check standards expired?9 ...................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Calculation check acceptable9 ......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Comments:

4 . B a c k g r o u n d C o u n t s ( L e v e l s D , E ) ....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... -
Background Counts checked within required frequency?9 ............. . . . . . . . . . . . . . . . . . . Yes No N/A

Background Counts acceptable?9 ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Calculation check acceptable9 ......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Comments:

0 (A( 3



5. Blanks (Levels B, C, D, E).....................................................................O0N/A

Method blank analyzed within required frequency?9 .......................... e, N o N/A

Method blank results acceptable 9 ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes Q
Analytes detected in method blank9  ..................................... e No N/A

Field blank(s) analyzed9 ............................................... YesGN N/A

Field blank results acceptable?9 ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N

Analytes detected in field blank(s)?9....................................................... Yes Nogi

Transcription/Calculation Errors? (Levels D, E) .......... ................ Yes No@A

42, --s

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E) ................. 0 N/A

LCS /BSS analyzed within required frequency?9 .......................... No N/A

LCS/BSS recoveries acceptable9 ........................................ Ye No N/ A

LCS/BSS traceable? (Levels D*E)......................................................... Yes No

LCS/BSS expired? (Levels D,E)........................................................... Yes No

LCS/BSS levels correct? (Levels D.E).................................................... Yes NO e

Transcription/Calculation Errors? (Levels D, E) ......................................... Yes N C j4/A)

Comments: i'> 4h5 J , Z-c

7. Chemical Carrier Recovery (Levels C, D, E)...............................................X /

Chemical carrier added9 ........................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Chemical recovery acceptable9 ......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Chemical carrier traceable? (Levels D, E )............................................. Yes No N/A



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

Transcription/Calculation errors? (Levels D. E).......................................... Yes No N/A

Comments:

8. Tracer Recovery (Levels C.. D, E) ...................................................... ...... 0N/A

Tracer added?9 .......................................................j N N/A

Tracer recovery acceptable?9 ............................................ Y e G N/A

Tracer traceable? (Levels D. E )......................................................... Yes

Tracer expired? (Levels D, E).............................................................. Yes No N/A,

Transcrintion/Calculation errors? (Levels D. E) ........................................ _Yes No_.

Comments: -

9. Matrix Spikes (Levels C, D, E) ................................................................ 0 N/A

M atrix spike analyzed?9 ............................................... ~ No N/A

Spike recoveries acceptable?9 ........................................... Yes o N/A

Spike source traceable? (Levels D, E)..................................................... Yes Nof

Spike source expired? Levels D, E) ....................................................... Yes No\N/

Transcription/Calculation Errors? (Levels D, E) ........ .................Yes No A

Comments: - - c



10. Duplicates (Levels C, D, E) .................................................................. 0 N/A

Duplicates Analyzed at required frequency 9 .............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NoN/A

RPD Values Acceptable?9 ....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. N/

Transcription/Calculation Errors? (Levels D, E)....... ................................ Yes No N

Comments: -

11. Field QC Samples (Levels C, D E) .......................................................... El N/A

Field split sample(s) analyzed?.......................................................Y /

Field split RPD values acceptable9 ....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . YesN

Performnance audit sample(s) analyzed9 ................................... Ye(Oj N/A

Performance audit sample results acceptable 9 .................. . . . . . . . . . . . . . . . . . . . . . . . . . Yes No(N3/

Comments: W

12. Holding Times (All levels)

Are sample holding times acceptable9 ...................................... 9 No N/A

Comments:

0 W 0.38



13 Results and Detection Limits (All Levels ).................................................. 0 N/A

Results reported for all required sample analyses?9 .......................... e No N/A

Results supported in raw data?(Levels D, E) ............................................. Yes N N

Results Acceptable? (Levels D, E) ........................................................ Yes No

Transcription/Calculation errors? (Levels D,, E).......................................... Yes oNA

MDA's meet required detection limits?9 ..................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes( oN/A

Transcription/calculation errors? (Levels D, E) .......................................... Yes No CA

Comments: ~ -l)52) 15 ~ Z
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Date: 1 September 2006
To: Fluor Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 200-UW-1 Operable Unit, Soil from Trench between 216-U-8 & 216-U-

12 Cribs
Subject: Inorganics - Data Package No. WSCF20060934 (60934)

INTRODUCTION

This memo presents the results of data validation on Data Package No. 60934
prepared by WSCF Analytical Laboratories (WSCF). A list of samples validated
along with the analyses reported and the method of analysis is provided in the
following table.

SamplelID Sample Date Media Validation Date
B1 KB49 8/16/06 Soil C See note 1
B1 KB50 8/1 6/06 Soil C See note 1
B1 KB51 8/16/06 Soil C See note 1

1 - ICP metals by 6010OB and 200.8.

Data validation was conducted in accordance with the EHI validation statement of
work and the Sampling and Analysis Plan for Support Activities to the 200-U W-1
Operable Unit, DOE/RL-2005-75, Rev. 0. 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. 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 PARAMETERS

.Holding Times

Analytical holding times for metals are assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time requirements are
as follows: Soil samples must be analyzed within 6 months for ICP metals.

All holding times were met.

000001



*Preparation (Method) Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank results,
samples with digestate concentrations less than five times the preparation blank
value have had their associated values qualified as non-detected and flagged "UJ".
Samples with concentrations of greater than five times the highest blank
concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the contract
required detection limit (CRDL), all nondetects are rejected and flagged "UR" and all
detects that are less than ten times the absolute value of the associated preparation
blank result are qualified as estimates and flagged "J". If the absolute value of the
negative preparation blank is greater than the instrument detection limit (IDL) and
less than or equal to the CRDL, all nondetects are qualified as estimates and
flagged "UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than ten
times the absolute value of the preparation blank, no qualification is necessary.

Due to method blank contamination, the zinc result in sample B31 KB51 was qualified
as undetected and flagged "UJ".

All other preparation blank results were acceptable.

No field blanks were submitted for analysis.

.Accuracy

Matrix Spike & Matrix Spike Duplicate

Matrix spike (MS), matrix spike duplicate (MSD) and laboratory control sample
(LCS) analyses are used to assess the analytical accuracy of the reported data. The
matrix spike is used to assess effect of the matrix on the ability to accurately
quantify sample concentrations. Recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result below
the IDL are rejected and flagged "UR". Samples with a spike recovery of 30% to
69% and a sample result less than the IDL are qualified "UJ". Samples with a
spike recovery of greater than 1 30% or less than 69% and a sample result greater
than the IDL are qualified as estimates and flagged "J". Finally, for samples with a
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spike recovery greater than 1 30% and a sample result less than the IDL, no
qualification is required.

Due to a matrix spike (378%) and matrix spike duplicate (398%) recoveries outside
QC limits, all silicon results were qualified as estimates and flagged "J".

All other matrix spike/matrix spike duplicate results were acceptable.

Laboratory Control Sample

The LCS is used to monitor the overall performance of all steps in the analysis.
Recoveries must fall within the range of 70% to 1 30% for LCS analysis. Samples
with a recovery below 69% and a sample recovery below the IDL are qualified
"UW". Samples with a recovery of greater than 130% or less than 70% and a
sample result greater than the IDL are qualified as estimates and flagged "J".
Finally, for samples with a recovery greater than 1 30% and a sample result less
than the IDL, no qualification is required.

Due to an LOS recovery outside QO limits (23%), all silicon results were qualified as
estimates and flagged "J".

All other LOS results were acceptable.

. Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between
the recoveries of matrix spike and matrix spike duplicate (MSD) analyses performed
on a sample in the analytical batch. Precision may alternatively be assessed using
unspiked duplicate analyses performed on a sample in the analytical batch. If both
sample and replicate activities (concentrations) are greater than five times the CRDL
and the RPD is less than +/- 30%, no qualification is required. If either activity
(concentration) is less than five times the CRDL, the RPD control limit is less than
or equal to two times the CRDL. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

Due to the lack of a matrix spike and matrix spike duplicate analysis, all aluminum,
calcium, iron, magnesium and titanium results were qualified as estimates and
flagged "J".

All other duplicate results were acceptable.
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Field Duplicate

No field duplicates were submitted for analysis.

. Analytical Detection Limits

Reported analytical detection levels are compared against the required target
quanitiation limits (RTQLs) to ensure that laboratory detection levels meet the
required criteria. All results met RTQL.

. Completeness

Data package No. 60934 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 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

" Due to method blank contamination, the zinc result in sample B1 KB51 was
qualified as undetected and flagged "UJ".

" Due to a matrix spike (378%) and matrix spike duplicate (398%) recoveries
outside QC limits, all silicon results were qualified as estimates and flagged "J".~

" Due to an LCS recovery outside QC limits (23%), all silicon results were qualified
as estimates and flagged "J".

" Due to the lack of a matrix spike and matrix spike duplicate analysis, all
aluminum, calcium, iron, magnesium and titanium results were qualified as
estimates and flagged "J".

Data flagged "J" is an estimate, but under the FHI validation SOW, the data may be
usable for decision-making purposes. All other validated results are considered
accurate within the standard error associated with the methods.
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REFERENCES

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

DOE/RL-2005-75, Rev. 0, Sampling and Analysis Plan for Support Activities to the
200-U W-1 Operable Unit, December 2005.
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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 FHI validation
SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

J - 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.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDIL and is considered an
estimated value.

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

UR - 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.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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METALS DATA QUALIFICATION SUMMARY*

SDG: 60934 REVIEWER: Project: 200-UW-1 IPAGE 1lOFi1
TLI

COMMENTS:_____ ____

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Aluminum J All No MS/MSD
Calcium
Iron
Magnesium
Titanium
Silicon J All MS, MSD and LCS

Srecoveries

-Zinc UJ BlKB51 Blank contamination-

* - 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

Annotated Laboratory Reports
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Appendix 4

Laboratory Narrative and Chain-of -Custody Documentation
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Attachment I
Narrative

Sample Delivery Group WSCF20060934
Sample Matrix SOLID
Sample Visual N/A
SAF Number R06-013
Data Deliverable Summary Report

Introduction

Five (5) 200-UW-1I Operable Unit soil samples (B1IKB49, B1IKB5O, BlIKB5 1, BlIKB75, BlIKB76
and B IKB77) from the trench between 216-U-8 and 216-U- 12 were received at the WSCF
Laboratory on August 16, 2006. The samples were received in a cool condition with ice present
in the coolers. The samples were analyzed for the analytes indicated on the attached copy of the
chain of custody (COC) form in accordance with the 200-U W-1 Operable Unit 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, method references,
and Laboratory QC information. Copies of the chain of custody and sample receipt are included
as Attachment 3.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 69 through 70, for a complete listing of
approved analytical methods used.

Inomianic Comments

Anions - The hold time requirements were met. A Blank, Duplicate, Laboratory Control
Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group. See
pages 15 through 16 for QC details. Analytical Notes:

" Preparation Date: 21-aug-2006.

" Chloride and Sulfate - Sample results for B1IKB49 and B IKB50 were B-flagged; the
analytes were less than the reportable detection limit, but greater than or equal to the
method detection limit.

* Phosphate - Matrix Spike and Matrix Spike Duplicate recoveries were below established

laboratory limits. Sample results were less than detection limits and U flagged.

All other QC controls are within the established limits.

ICP-AES Metals - The holding time for this analysis was met. A Blank, Laboratory Control
Sample (LCS), Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group
of less than 20 samples. See pages 17 through 19 for QC details. Analytical Notes:

000)017
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" Preparation Date: 2 1-aug-2006.

" Aluminum, Calcium, Iron, Magnesium and Titanium - insufficient spike (Matrix Spike
and Matrix Spike Duplicate) concentrations. Sample concentrations were greater than
four times the spike concentration.

" Aluminum - Analyte detected in the associated preparation Blank sample was evaluated
and sample result for BIKB51 was C flagged.

" Calcium - The Laboratory Control Sample recovery exceeded established laboratory
limits. Calcium results for BIKB49, BIKB50 and BIKB51 were E flagged.

" Lithium - Although the Laboratory Control Sample recovery exceeded established
laboratory limits, the Matrix Spike and Matrix Spike Duplicate recoveries were within
established laboratory limits. Sample results were not E flagged.

* Silicon - Matrix Spike, Matrix Spike Duplicate and Laboratory Control Sample
recoveries were outside established laboratory limits. B1KB49, BIKB50 and BIKB51
were E flagged.

All other QC controls are within the established limits.

ICP-MS Metals - The holding time for this analysis was met, with the exception of mercury. A
Blank, Laboratory Control Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with
this deliver group of less than 20 samples. See pages 20 through 23 for QC details Analytical
Notes:

" Preparation Date: 21 -aug-2006.

" Thorium. results listed in the report represent Th-232 exclusively.

* Zinc - Analy-te detected in the associated preparation Blank sample was evaluated and
sample B 1 KB5 1 was C flagged.

* Beryllium (samples BlIKB49 and B IKB350), Thallium (samples B 1KB49 and B IKB350),
Manganese (sample BlIK135 1), Thorium (sample B 1K1351) and Uranium (sample
B 1KB5I1) - Negative preparation blank results may have potential affect on sample
results. Sample results were X flagged.

All other QC controls are within the established limits.

Percent Solids - analyzed for organic moisture correction.

Organic Comments

*Sample results are moisture corrected and reported on dry weight basis.

000018
4 of 86



Semi-VOA - The hold time for this analysis was met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 38
through 44 for QC details. Analytical Notes:

" Preparation Date: I 7-aug-2006.

* Bis (2-Ethyihexyl) phthalate - sample B1IKB49 result was J flagged; result was less than

the lowest calibration standard but greater than the detection limit.

" Di-n-octylphthalate - sample B 1 KB50 result was J flagged; result was less than the

lowest calibration standard but greater than the detection limit.

" Diethylphthalate - samples results for BIKB50 and BIKB51 were J flagged; results were

less than the lowest calibration standard but greater than the detection limit.

* Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample#

BlKB52 (SDG# 20060935, SAE# F06-013).

All QC controls are within the established limits.

TPHD-WA - The hold time for this analysis were met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See page 45
for QC details. Analytical Notes:

" Preparation Date: 1 7-aug-2006.

* Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample#
BIKB52 (SDG# 20060935, SAF# F06-013).

All QC controls are within the established limits.

VOA - The hold time for this analysis was met. A Blank, Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 46
through 49 for QC details. Analytical Note:

*4-Bromofluorobenzene - Matrix Spike and Matrix Spike Duplicate QC exceeded

established laboratory limits.

All other QC controls are within the established limits.

Radiochemistry Comments

RadChem - There are no hold times associated with WSCF radiochemical methods. A Blank,
Laboratory Control Sample, Matrix Spike (Technetium only), and Duplicate were analyzed with
this delivery group. See pages 57 through 64 for QC details. Analytical Notes:

00001O9
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* Gamma Energy Analysis (GEA) - The GEA results for samples BlIKB49 and B IKB50
will be biased high because the 500m1 bottles for the GEA test were only partially filled
with sample.

* Pu-239/240 - Duplicate QC Relative Percent Difference (RPD) exceeded established
laboratory limits due to low sample activity.

* Strontium-90 - Duplicate QC RPD exceeded established laboratory limits due to sample
homogeneity issues.

" Technetium-99 - Matrix Spike QC RPD exceeded established laboratory limits due to
low sample activity.

* Uranium Isotopic (233/234, 235 and 238) - Duplicate QC R-PD exceeded established
laboratory limits due to sample homogeneity issues.

All other QC controls are within the established limits.

Americium-243, Plutonium-242, Strontium-85 and Uranium-232 - Radiochemnical Tracer
Recovery Data are summarized below:

Radiochemical Tracer Percent Recovery

Sample Number Lab Sample ID Isotop racer Rcery

Americium-243

BLANK Am-243 79.9%
LCS Am-243 93.0%

B IKB49 W060002493 Am-243 85.8%
DUPLICATE W060002493 Am-243 89.2%

BIKB50 W060002494 Am-243 95.5%
B IKB51 W060002495 Am-243 90.7%

Plutonium-242

BLANK Pu-242 84.0%

LCS Pu-242 85.0%
B IKB49 W060002493 Pu-242 81.8%

DUPLICATE W060002493 Pu-242 86.7%
BIKB50 W060002494 Pu-242 99.4%

L BIKB51 W060002495 Pu-242 88.3%

(400020
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Radiochemical Tracer Percent Recovery

Sample Number Lab Sample ID Isotope (PaerRcent)

Strontium-8S

BLANK Sr-85 98.9%

LCS Sr-85 83.4%

BlIKB49 W060002493 Sr-85 86.0%

DUPLICATE W060002493 Sr-85 88.2%

BIKB50 W060002494 Sr-85 95.9%

BIKB51 W060002495 Sr-85 85.4%

Uranium-232

BLANK ________ U-232 79.8%

LCS U-232 75.6%

B1IKB49 W060002493 U-232 121.6%

DUPLICATE W060002493 U-232 93.0%

BlKB50 W060002494 U-232 131.7%

BIKB51 W060002495 U-232 103.6%

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 Manager and Client Services, as verified by the following signature.

Pauline D. Mix

WSCF Client Services

Abbreviations
Hg - mercury Am - americium
IC - ion chromatography Cm - curium
ICP - inductively coupled plasma Pu - plutonium
lCP/AES - ICP/atomic emission spectroscopy Np - neptunium
ICP/MS - ICP/mass spectrometry GEA - gamma energy analysis
Total U - total uranium H3 -Tritium
AT/TB -- total alpha/total beta Sr - Strontium 89, 90
AEA - Alpha Energy Analysis WTPH-D - Total Hydrocarbons-Diesel
WTPH-G - Total Hydrocarbons-Gasoline TSS - Total Suspended Solids
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Appendix 5

Data Validation Supporting Documentation
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I-NF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B ( D E
LEVEL: N II

PROJECT: -I 0' C DATA PACKAGE: G 3(
VALIDATOR: ' L -LAB:, C TDATE: 30'C.

__ __ __ __ __I_ SDG: 0

ANALYSES PERFORMED

-846/ICP SW-846/GFAA SW-846/Hg SW-846

Cyanide

SAMPLES/MATRIX

I. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present?9 ......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y s NoN/A

Comments:

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all instruments?9 ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N/

Initial calibrations acceptable?9 ................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

ICP interference checks acceptable9 ............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/A

ICV and CCV checks performed on all instruments9 ...................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/A

ICV and CCV checks acceptable9 ............................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N/A

Standards traceable?9 .................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes o N/A

Standards expired9 ..................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes o N/A

Calculation check acceptable9 . . . . .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/

Comments:

0000,13



HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

1GB and CCB checks performed for all applicable analyses? (Levels D, E)............................... Yes NO~
ICB and CCB results acceptable? (Levels D, E).............................................................. Yes Noe

Laborato lnsrn ly edy.............blanks.............analyzed...................No......N/A o /

Laboratory blank results acceptable?9 ............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ye N N/A

Field blanks analyzed? (Levels C, D, E) ...................................................................... Yes No N/A

Field blank results acceptable? (Levels C, D, E).............................................................. Yes No

Transcription/calculation errors? (Levels D, E)............................................................... Yes No

Comments: Z k .( - 5! 02 -j Vt t

4. ACCURACY (Levels C, D, and E)

MS/MSD results acceptable 9 . . . . .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . YesG~o

MS/MSD standards NIST traceable? (Levels D, E) .......................................................... Yes No

MS/MSD standards expired? (Levels D, E)..................................................................... sNo

LCS/BSS pesaalzd?........samples................analyzed9 .................... No...... N/A o /

LCS/BSS ulsac epa le ...results..............acceptable9 .................................. N/Ae N /

Standards traceable? (Levels D, E) ............................................................................ Yes No (q

Standards expired? (Levels D, E) .............................................................................. Yes No

Transcription/calculation errors? (Levels D, E)............................................................... Yes Not

Performance audit sample(s) analyzed9  ................................................. Yes N/A

Performance audit sample results acceptable 9 ... .. .................................... .  Y es N o

Comments: M .

(-[CS -2-3?~, -73~
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I-NF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable?............................................................................. Ye ' N/A

MS/MSD standards NIST traceable? (Levels D, E) .......................................................... Yes No IA

MSIMSD standards expired? (Levels D, E)................................................................... Yes No

Field duplicate RPD values acceptable?....................................................................... Yes No

Field split RPD values acceptable? ............................................................................ Yes No N/

Transcript ion/cal cu lation errors? (Levels D, E) .............................................................. Yes No N/

Comments: h' o L ~ ~ Y

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution samples analyzed?......................................................................... Yes No N/A

ICP serial dilution %D values acceptable?.................................................................... Yes No N/A

ICP post digestion spike required?............................................................................. Yes No N/A

ICP post digestion spike values acceptable?.................................................................. Yes No N/A

Standards traceable?......................................................................................... Yes Nc N/A

Standards expired?.......................................................................................... Yes Nc N/A

Transcription/calculation errors? ....................................................... Yes N NI

Comments:
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

7. FURNACE AA QUALITY CONTROL (Levels D and E)

Duplicate injections performed as required? .................................................................. Yes No N/A

Duplicate injection %RSD values acceptable?................................................................ Yes N o N/A

Analytical spikes performed as required?..................................................................... Yes No N/A

Analytical spike recoveries acceptable?....................................................................... Yes N N/A

Standards traceable?......................................................................................... Yes N N/A

Standards expired?........................................................................................... Yes N N/

MSA performed as required?................................................................................. Yes N/

MSA results acceptable?..................................................................................... Yes N/

Transcription/calculation errors?............................................................................... Yes N N/

Comments:

8. HOLDING TIMES (all levels)

Samples pelypesrvd ...properly...............preserved...................Yes.......No... .. N/A o /

Sample holding times acceptable? .................................................... .Ye No N/A

Comments:
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HINF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analyses?9 ............................................0 NNA

Results supported in the raw data? (Levels D, E)............................................................. Yes No(N

Samples properly prepared? (Levels D, E).................................................................... Y No~

Detection t m e R L ...........limits.............meet.......................Yes........oN/Aes o /

Transcription/calculation errors? (Levels D, E) .............................................................. Yes No

Comments:
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Appendix 6

Additional Documentation Requested by Client
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Date: 1 September 2006
To: Fluor Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 200-UW-1 Operable Unit, Soil from Trench between 21 6-U-8 & 21 6-U-i 2

Cribs
Subject: Semnivolatile - Data Package No. WSCF20060934 (60934)

INTRODUCTION

This memo presents the results of data validation on Data Package No. 60934
prepared by WSCF Analytical Laboratories (WSCF). A list of samples validated
along with the analyses reported and the method of analysis is provided in the
following table.

Sample ID Sample Date Media Validation Date
B1 KB49 8/1 6/06 Soil C See note 1
B1 KB50 8/1 6/06 Soil C See note 1
B1 KB51 8/16/06 Soil C See note 1

1 - Semnivolatiles by 8270 and TPH-D (diesel and kerosene).

Data validation was conducted in accordance with the EHI validation statement of
work and the Sampling and Analysis Plan for Support Activities to the 200-U W-1
Operable Unit, DOE/RL-2005-75, Rev. 0. 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. 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

.Holding Times/Sample Preservation

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements for
semivolatile organics are extraction within 14 days of the date of sample collection
and analysis within 40 days from the date of extraction. TPH-D requires analysis
within 14 days.

000001



If holding times are exceeded, but not by greater than two times the limit, all
associated sample results are qualified as estimates and flagged "J" for detects and
"UJ" for non-detects. If holding times are exceeded by greater than two times the
limit, all associated detectable sample results are qualified as estimates and flagged
"J" and all non-detects are rejected and flagged "UR".

All holding times were met.

. Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At
least one acceptable method blank analysis must be conducted for every 20
samples. No contaminants should be present in the method blank. Analytical
results for analytes present in any sample at less than five times the concentration
of that analyte found in the associated blank are qualified as non-detects and
flagged "U". Common laboratory contaminants present in samples at less than ten
times the concentration of that analyte found in the associated blank are qualified
as non-detects. If a sample result is less than the CRQL and is less than five times
(or less than ten times for lab contaminants) the highest associated blank result, the
sample result value is raised to the CRQL level and qualified as undetected "U".

All method blank results were acceptable.

Field Blanks

No field blanks were submitted for analysis.

.Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike

Matrix spike/matrix spike duplicate and blank spike sample analyses are used to
assess the analytical accuracy of the reported data. Matrix spike/matrix duplicate
results are used to assess the effect of the matrix on the ability to accurately
quantify sample concentrations. Matrix spike/matrix spike duplicate analyses are
performed in duplicate using five compounds for which percent recoveries must be
within a range of 50-1 50% or within laboratory control limits. If spike recoveries
are outside control limits, detected sample results less than five times the spike
concentration are qualified as estimates and flagged "J". Undetected sample
results with spike recoveries outside control limits are qualified as estimates and
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flagged "UJ". Sample results greater than five times the spike concentration
require no qualification.

All accuracy results were acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for
individual samples. Matrix-specific surrogate compound recovery control windows
have been established by the EPA CLP program. If two surrogates of the same
class of compounds (base/neutral or acid) are out of control limits, all associated
sample results greater than the contract required quantitation limit (CRQL) are
qualified as estimates and flagged "J". Sample results less than the CRQL and
below the lower control limit are qualified as estimates and flagged "UJ". Sample
results less than the CRQL with recoveries above the upper control limit require no
qualification. If a surrogate recovery is less than 10%, detects are qualified as
estimates and flagged "J" and nondetects are rejected and flagged "UR".

All surrogate results were acceptable.

.Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the
recoveries of duplicate matrix spike analyses performed on a sample. Samples
results must be within RPD limits of +/-35%. If RPD values are out of
specification and the sample concentration is less than five times the spike
concentration, all associated detected sample results are qualified as estimates and
flagged "J". If RPD values are out of specification and the sample concentration is
greater than five times the spike concentration, no qualification is required.

All duplicate results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.
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Analytical Detection Levels

Reported analytical detection levels are compared against the required target
quantitation limits (RTQL's) to ensure that laboratory detection levels meet the
required criteria. All analytes met the RTQL.

.Completeness

Data package No. 60934 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 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

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

DOE/RL-2005-75, Rev. 0, Sampling and Analysis Plan for Support Activities to the
200-UW- 1 Operable Unit, December 2005.
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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
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the same quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated quantitation limit is an estimate.

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

UR - 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.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications usable for decision-making purposes).
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Appendix 2

Summary of Data Qualification
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SEMIVOLATILE DATA QUALIFICATION SUMMARY*

SDG: 60-934 REVIEWER: Project: 200-UW-1 PAGE 1 OF 1
TLI

COMMENTS: No qualifiers assigned

* - 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

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 WSCF20060934
Sample Matrix SOLID
Sample Visual N/A
SAF Number R06-013
Data Deliverable Summary Report

Introduction

Five (5) 200-UW-1 Operable Unit soil samples (B1KB49, BIKB5O, B1KB5 1, BIKB75, BIKB76
and B IKB77) from the trench between 216-U-8 and 216-U-1 2 were received at the WSCF
Laboratory on August 16, 2006. The samples were received in a cool condition with ice present
in the coolers. The samples were analyzed for the analytes indicated on the attached copy of the
chain of custody (COG) form in accordance with the 200-U W-1 Operable Unit 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, method references,
and Laboratory QC information. Copies of the chain of custody and sample receipt are included
as Attachment 3.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 69 through 70, for a complete listing of
approved analytical methods used.

Inoreanic comments

Anions - The hold time requirements were met. A Blank, Duplicate, Laboratory Control
Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group. See
pages 15 through 16 for QC details. Analytical Notes:

" Preparation Date: 21-aug-2006.

" Chloride and Sulfate - Sample results for B 1KB49 and B IKB50 were B-flagged; the
analytes were less than the reportable detection limit, but greater than or equal to the
method detection limit.

* Phosphate - Matrix Spike and Matrix Spike Duplicate recoveries were below established

laboratory limits. Sample results were less than detection limits and U flagged.

All other QC controls are within the established limits.

ICP-AES Metals - The holding time for this analysis was met. A Blank, Laboratory Control
Sample (LCS), Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group
of less than 20 samples. See pages 17 through 19 for QC details. Analytical Notes:

600020
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" Preparation Date: 2 1-aug-2006.

" Aluminum, Calcium, Iron, Magnesium and Titanium - insufficient spike (Matrix Spike
and Matrix Spike Duplicate) concentrations. Sample concentrations were greater than
four times the spike concentration.

" Aluminum - Analyte detected in the associated preparation Blank sample was evaluated
and sample result for BlIKB 51 was C flagged.

* Calcium - The Laboratory Control Sample recovery exceeded established laboratory
limits. Calcium results for BIKB49, BIKB50 and BIKB51 were E flagged.

* Lithium - Although the Laboratory Control Sample recovery exceeded established
laboratory limits, the Matrix Spike and Matrix Spi ke Duplicate recoveries were within
established laboratory limits. Sample results were not E flagged.

* Silicon - Matrix Spike, Matrix Spike Duplicate and Laboratory Control Sample
recoveries were outside established laboratory limits. BlKB49, BIKB50 and BIKB5I
were E flagged.

All other QC controls are within the established limits.

ICP-MS Metals - The holding time for this analysis was met, with the exception of mercury. A
Blank, Laboratory Control Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with
this deliver group of less than 20 samples. See pages 20 through 23 for QC details Analytical
Notes:

* Preparation Date: 21 -aug-2006.

" Thorium results listed in the report represent Th-232 exclusively.

" Zinc - Analyte detected in the associated preparation Blank sample was evaluated and
sample B1IKB51 was C flagged.

* Beryllium (samples B IKB49 and B1IKB5O), Thallium (samples BlIKB49 and B IKB5O),
Manganese (sample B IKB35 1), Thorium (sample B1IKB5I1) and Uranium (sample
B 1 KB5 1) - Negative preparation blank results may have potential affect on sample
results. Sample results were X flagged.

All other QC controls are within the established limits.

Percent Solids - analyzed for organic moisture correction.

Ormanic Comments

*Sample results are moisture corrected and reported on dry weight basis.
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Semi-VOA - The hold time for this analysis was met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 38
through 44 for QC details. Analytical Notes:

" Preparation Date: 1 7-aug-2006.

" Bis (2-Ethylhexyl) phthalate - sample B IKB49 result was J flagged; result was less than
the lowest calibration standard but greater than the detection limit.

" Di-n-octylphthalate - sample B IKB50 result was J flagged; result was less than the
lowest calibration standard but greater than the detection limit.

" Diethylphthalate - samples results for BlIKB50 and B IKB51 were J flagged; results were
less than the lowest calibration standard but greater than the detection limit.

* Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample#

BIKB52 (SDG# 20060935, SAF# F06-013).

All QC controls are within the established limits.

TPHD-WA - The hold time for this analysis were met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery( group". See page 45
for QC details. Analytical Notes:

* Preparation Date: 1 7-aug-2006.

* Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample#
BIKB52 (SDG# 20060935, SAF# F06-013).

All QC controls are within the established limits.

VOA - The hold time for this analysis was met. A Blank, Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 46
through 49 for QC details. Analytical Note:

*4-Bromofluorobenzene - Matrix Spike and Matrix Spike Duplicate QC exceeded
established laboratory limits.

All other QC controls are within the established limits.

Radiochemistry Comments

RadChem - There are no hold times associated with WSCF radiochemical methods. A Blank,
Laboratory Control Sample, Matrix Spike (Technetium only), and Duplicate were analyzed with
this delivery group. See pages 57 through 64 for QC details. Analytical Notes:

060022
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* Gamma Energy Analysis (GEA) - The GEA results for samples B IKB49 and BlIKB50
will be biased high because the 500m1 bottles for the GEA test were only partially filled
with sample.

* Pu-239/240 - Duplicate QC Relative Percent Difference (R.PD) exceeded established
laboratory limits due to low sample activity.

* Stront.ium-90 - Duplicate QC RPD exceeded established laboratory limits due to sample
homogeneity issues.

* Technetium-99 - Matrix Spike QC RPD exceeded established laboratory limits due to
low sample activity.

" Uranium Isotopic (23 3/234, 235 and 238) - Duplicate QC R.PD exceeded established
laboratory limits due to sample homogeneity issues.

All other QC controls are within the established limits.

Americium-243, Plutonium-242, Strontium-85 and Uranium-232 - Radiochemical Tracer
Recovery Data are summarized below:

Radiochemical Tracer Percent Recovery

Sample Number JLab Sample ID Isotope Tracer Recovery

Americium-243

BLANK Am-243 79.9%
LCS Am-243 93.0%

BIKB49 W060002493 Am-243 85.8%
DUPLICATE W060002493 Am-243 89.2%

B IKB50 W060002494 Am-243 95.5%
BIKB51 W060002495 Am-243 90.7%

Plutonium-242

BLANK Pu-242 84.0%
LCS Pu-242 85.0%

BlIKB49 W060002493 Pu-242 8 1.8%
DUPLICATE W060002493 Pu-242 86.7%

BIKB50 W060002494 Pu-242 99.4%
B IKB51 W060002495 Pu-242 88.3%

000O023
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Radiochemical Tracer Percent Recovery

Sample Number Lab Sample ID Isotope JTracer Recovery

Strontium-85

BLANK __________ Sr-85 98.9%

LCS Sr-85 83.4%
B IKB49 W060002493 Sr-85 86.0%

DUPLICATE W060002493 Sr-85 88.2%
BIKB50 W060002494 Sr-g5 95.9%

BIKB51 W060002495 Sr-85 85.4%

Uranium-232

BLANK ________ U-232 79.8%

LCS _________ U-232 75.6%

B1IKB49 W060002493 U-232 121.6%

D UP L IC ATE, W060002493 U-232 93.0%
B IKB5O W060002494 U-232 131.7%

B IKB51 W060002495 U-232 103.6%

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 Manager and Client Services, as verified by the following signature.

Pauline D. Mix

WSCF Client Services

Abbreviations
Hg - mercury Am - americium
IC - ion chromatography Cm -curiumn
ICP - inductively coupled plasma Pu - plutonium
ICP/AES - ICP/atomic emission spectroscopy Np - neptunium
ICP/MS -ICP/mass spectrometry GEA - gamma energy analysis
Total U - total uranium H3 - Tritium
AT/TB3 -- total alpha/total beta Sr - Strontium 89, 90
AEA - Alpha Energy Analysis WTPH-D - Total Hydrocarbons-Diesel
WTPH-G - Total Hydrocarbons-Gasoline TSS - Total Suspended Solids
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Appendix 5

Data Validation Supporting Documentation
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HfNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

VALIDATION ABCDE

LEVEL:J B DE

PROJECT: C)jDATAPACKAGE:0

VALIDATOR: FL7~. AB: C)5 F I DATE: /
[SDG: d

ANALYSES PER

SW-846 8260 SW-846 8260 SW-846 8270 ~ j..~ SW-846 8270
(TCLP) (TCLP)

SAMPLES/MATRIX

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present?9 ........................................... Y(~ N/A

Comments:

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

GC/MS tuning/performance check acceptable?9 ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No /A

Initial calibrations acceptable?9 ................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Continuing calibrations acceptable
9 ............................

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Standards traceable9 .................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Standards expired9 .................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Calculation check acceptable9 . . . .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/

Comments:
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HNF.-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

C a lib ra tio n b la n k s a n a ly z e d ? (L e v e ls D , E ) .. .......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. Y e s A
Calibration blank results acceptable? (Levels D, E).........................................Y N N

Laboratory s n ly ed ............blanks.............analyzed...................No......N./A o /

Laboratory blank results acceptable?"........................................................................Ye N/A

Field/trip blanks analyzed? (Levels C, D, E) ................................................................. Yes N

Field/trip blank results acceptable? (Levels C, D, E)......................................................... Yes No N/A

Transcription/calculation errors? (Levels D, E)............................................................... Yes No

Comments:

4. ACCURACY (Levels C, D, and E)
aurgt/sysem monitoring compounds analyzed? .................................................... (Yei 041/

Surrogate/system monitoring compound recoveries acceptable?"....................................... .. j 5 sN o N/A

Surrogates traceable? (Levels D, E)............................................................................ Yes N N/A

Surrogates expired? (Levels D, E) ......................................................................... sNq /

MS/MSD samples analyzed?"............................................................................. Y No N/A

MS/MSD results acceptable?"...............................................................................4ja No N/A

MS/MSD standards NIST traceable? (Levels D, E) .......................................................... Yes No

MS/MSD standards? (Levels D, E) ........................................................................... .Yes N o~

LCS/BSS samples analyzed?................................................................................ Ye -No N/A

LCS/BSS results acceptable" ........................................................ Ye No N/A

Standards traceable? (Levels D, E) ............................................................................ Yes N N

Standards expired? (Levels D, E) .............................................................................. Yes No /

Transcription/calculation errors? (Levels D, E)............................................................... Yes N

Performance audit sample(s) analyzed" ....................................................................... Yes N N/A

Performance audit sample results acceptable" ............................................................... Yes No (N

Comments:)1 724
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HiNF-20433 REV 0

GCUMS ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

M S/M SD samples analyzed?9 ....................................................... o N/A

M S/M SD RPD values acceptable? Ye...................No...................N.............

MS/MSD standards NIST traceable? (Levels D, E) .......................................................... Yes No N

M S / M S D s t a n d a r d s e x p i r e d ? ( L e v e l s D , E) ....... ..................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y e s N 5-
Field duplicate RPD values acceptable?"....................................................................... Yes No N

Field split RPD values acceptable?"............................................................................ Yes No

Transcription/calculation errors? (Levels D, E)............................................................... Yes No 6

Comments:

6. SYSTEM PERFORMANCE (Levels D and E)"r

internal standards araeas accptal............................................................................YItes 10No NA

linternal standard reetonms acceptable " ..................................................................... Yes N N/A

Standards traceable9 .................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/A

Standards expired" .............................................................................................. Yes N N/A

Transcription/calculation errors?"............................................................................... Yes No N/A

Comments:

7. HOLDING TIMES (all levels)

Samples properly preserved".............................................................................. ... s No N/A

Sample holding times acceptable" ........................................................................... .Ye No N/A

Comments:
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HfNF-20433 REV 0

GCUMS ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all

levels)

Compound identification acceptable? (Levels D, E) ......................................................... Yes No

Compound quantitation acceptable? (Levels D, E)........................................................... Yes No

Results reported for all requested analyses?9 .............................................. No N/A

Results supported in the raw data? (Levels D, E)............................................................. Yes No

Samples properly prepared? (Levels D, E) .................................................................... Yes No

Laboratory properly identified and coded all TIC? (Levels D, E) ............................... Y N1

Detection limits meet RDL? ................................................................................. Yes No /
Transcription/calculation errors? (Levels D, E) .............................................................. Yes No /

Comments:

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup performed?9 . . . . . . . ............................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes o /

GPC check performed?9 ................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No /A

GPC check recoveries acceptable9 .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No /A

GPC calibration performed9 . . . . . .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No /A

GPC calibration check performed9 .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No /VA

GPC calibration check retention times acceptable9 ....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No /VA

Check/calibration materials traceable9 ............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Check/calibration materials Expired9 ............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No /A

Analytical batch QC given similar cleanup9 .......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No /A

Transcript ion/C alculation Errors9 .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No

Comments:
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Appendix 6

Additional Documentation Requested by Client

000040



COO

0= N- N U N N U

00000

N CD cN 0 0 )NCD ~ ~ N CD0~U0 .~ U CD N N m ~ .t N) ND N w ~ 0t N) ND N m~

0"

o>> > > > >

000 8 00 0 0 00 00 0
*C0DO 0 0 0 0 0000

000 co0 qaO00 0~ 00

C- Ir q N CD 0) U) - * - )Q CD C~) CD N ICt CD m- C0 D - NC U ) tCO00)NL00 1 O 0co m 0 0O

O N -0 ON 0

cD CDI CD V0

0n

c0 6 (DN0(

mmo~ mw O O m aC

~0 CC -6 CDC0CCC

00 04 38 C) 86OL-0 cc



000

C~) C>

0 00 0 00 0 0 00 0 0 0 0 00 0 000 a Q

0. 00 08 S 0 C4S8

0~~~~~ ~~~ 4 8~ 8n 8(( CO-fl 0 8 CD 0n CD 0~ a 8~ 8D 40 0

8DC DD C DC DC 8D 0D CD D C DC 0 D 0 D 0 D CD 0 D 0 CD D ( 0

9 9 9 q . . . . . .

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0DC 0 0 0 0 0 0 0
§-8 888 00000000 888 -00088 00

La qqqCD CD- ) 0-CD CD0OCD 0)ON'O D
4. 4R CD C D N C ) N I 0 0 D c) C)C) -

04

PCD

0 (N )

c-4 o4r 46 o( r4-D N co CD-m-c 4 - CDN u

000

-6C E E~2

5C -6 .Cc - 0 o -a . C ~ .

05 0O. 00 .N
C) C .- 6 c

jw, a
-aZ c a E cc 2 c cc

Cn0.00000000 
dC') "/ - / C') Ll ' ' ' ') U ' / ' C) C)0 Co

2: -000042



000

~- J 0 0000 8000 00 08

Nl NV)N - - - - - -

0 00 0 0 0 000 0 0 000 00 0000

0 0C 0) 0 0000

C)c

0 N 0 N

- 0 r' 0 N (0 N N CDC fL NN 0 0 t- N-( fU

0 0 0 CO t 0n 8 m -'Ln r
q0.' q U)C 0 N w ON r

on oi -6C mc 00 m co m 0C)t
o 0 - 0 Lti N 6. - .0 6

0 0 0 0 0 8 8 0 0 0 0
U) 0 r O O ~o . C~ .C 5 . .. N 1 1 o (

0 c 0 Cf

CA r. WM OM Ow MO 00 00 m w 60 m a

w0(0

0004 40of86 '



~>0

D C 0

0 0000a-0000 0 0

0 oC 0 a 0 a 0 C 0a a 0

u c CO C a C a CO CO (0(0(C0(C(0( (0(0(0 0(0(C((0(C(0 0(0(0( 0C

( 0( (0 ( 0( 0 0 0 0 (0 0 (0 0 (0 0 (0 0 (0 (0 0 (0 (0 0 (0 (0 0(0

01~A,' : 1: (0000000000000000000000000000 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

F- C4 C4 a) NC C 't( ? I c C'

M ~ Cu Cu CO 10 Uu Cu Cu wu Cu Nu Cu C u C u C u C u C NCu C

- 0

F-C 0 ZCC ~ C

cLC 0 ~ (N D c zt DC 0 (N N C.5. (0 -6 C

.2~ a l r0 4

6 3- 08- C ( -, -6 Z -P~ Cu SC

cc ~ - - - r- -L aC0C2 u C- C L

Cu 0 (6 6. 6C Cu .. y0 0 0 DC Cu 0

C?4 z 4 4 .F 4 6 (0? y L Z 64C

z2 0

0004 41 COf8



'-4

0

8 8
00 (Ni

<0

0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

~0 0 ~ 0 o o o 0 0 0 0 o 0 0 o 0 0 0 0 0 00>

o W3 0C D C D C D C D C D C D C D C D C D C D C D C a C D C D C D

DC~~~~~~~~~~~~~~~~~I mCD CD CD CD CD CD CD D CD CD CD C CD CD CD

0' 0

>4 CO v vv v v vv vv vv v vv vv vv vv v v vv vv vv v

z
r, ~~00 C)- n V) r C

0 <U? 0mr- 90D 4 b c~ 'T' r- r

N~~~( - .CIC0'Oa),r - ' 0" MN -0 r-

0 4)

00
4cU x C U CU

0- C) 0l 8 c C C
CU 0 Lna0) >.U ti .5c 1U-. , C C (N

C) = ? ~ 02; 0 ~

0004 42 of8



0

0

-0 0N co Lno00 D t

0

00( 0N 00c -0 (N 8N(
80 80 80 80 (0 0 0

(N ui 6 N m (N :N a6 N 6 (N N N

01 0 01 a 0 0 01 0 01 0 01 0 0 1 0 0 0 0 1 0 o 0 0 0 0 0 0 0

01 01 01 01 01 01 01 01 01 01 01 0 0 0 0 0-* *~

cm0 m c ac 0 0 0 0 uuu0 0

0)C Oa 0 03Maa U 0 (0(

00 000s( 8
a C (p cn (- 0) (N a) cd c) cn LO c20 -6 c60( O (

0n (N 0 ( (n0 0 000 c

0(00 8 0 0N (? "I CR -q 11'(0 P0 C p
.00 ( - - I r, c o o ooDcn (D m o , - r (00 wQ)C4 0- (0 0( (N In- - Nn Q0 (N (N (0t 0 4 I ( D N 4 CO

C14 0 0 0
v~~~~~ ~ ~ ~ C V r)l l 0 14CO Ul

0 C4 0
C~ 0m

0 0" 6* 0 C -0 0 0

.) o 0 2~ 9 0 64?r 0 0o
C6 0 1 16 !0- o- (ND 0

01(I ID

~(0 0(0 0(0 0(0 0(0 -J j - - -~-~ J - -J -J-J - -J ~
Ch c(00004 43of8



0 00

0 0 0 0 0

(0 (0 0 (0

p. j0 0 0 0

0 0 0 0

00 0 0 0

"t 
0) 

C

-L (0 (0 N

rnI -c C? 6 0

Q CL N

0

0 cU) U)c U

00 0400C

a l

44 of 86



000

00 8888 0 0 00L 0 00 00 0 0
0 6 0 0 D0 6 02 000 00

0 0 0888
0l 0 0 . 0 0  

66

000 f6 0 00

0 0

0 0 0 0000 0000

0 0 0 0 0 0 0 0 0 0 0

00 0 0 0~ 0 0

CD w .4)) 0 I) CDOO

Ci CD 0) -ODN- 0

*00

;7q L.o (I) L. D D CD v D ( CD 0 CD 0
CC ) r CR C Cl Cr

v.o 0 0 0 0 0

0t U0 V 0 0h
'U LU 7 U cc7 LU U

t 'R t AD "

0 0 00 0 C 00 0D

C Qo UQ UQ C- U 0- )c

c)I 0) ).e 0c5 so a 0 a -

>0

0004 45-f48



Date: 1 September 2006
To: Fluor Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 200-UW-1 Operable Unit, Soil from Trench between 21 6-U-8 & 21 6-U-i 2

Cribs
Subject: Volatile Organics- Data Package No.WSCF20060934 (60934)

INTRODUCTION

This memo presents the results of data validation on Data Package No. 60934
prepared by WSCF Analytical Laboratories (WSCF). A list of samples validated
along with the analyses reported and the method of analysis is provided in the
following table.

Sample ID Sample Date Media Validation Date
B1 KB75 8/16/06 Soil C VOAs by 8260B
1KB76 8/16/06 Soil C VOAs by 8260B

BlKB77 8/16/06 Soil C VOAs by 82608

Data validation was conducted in accordance with the FHl validation statement of
work and the Sampling and Analysis Plan for Support Activities to the 200-UW-1
Operable Unit, DOE/RL-2005-75, Rev. 0. 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. 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

0 Holding Times/Sample Preservation

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are
as follows: Soil samples must be analyzed within 14 days of the date of sample
collection.

If holding times are exceeded, but not by greater than two times the limit, all
associated sample results are qualified as estimates and flagged "J" for detects and
"UJ" for non-detects. If holding times are exceeded by greater than two times the

000001



limit, all associated detectable sample results are qualified as estimates and flagged
"J" and all non-detects are rejected and flagged "UR".

All holding times were acceptable.

0 Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At
least one acceptable method blank analysis must be conducted for every 20 samples
of a given matrix. No contaminants should be present in the method blank.
Analytical results for analytes present in any sample at less than five times the
concentration of that analyte found in the associated blank are qualified as non-
detects and flagged "U". Common laboratory contaminants present in samples at
less than ten times the concentration of that analyte found in the associated blank
are qualified as non-detects. If a sample result is less than the project quantitation
limit (MIDL) and is less than five times (or less than ten times for laboratory
contaminants) the highest associated blank result, the sample result value is raised
to the MDL, qualified as undetected and flagged "U".

All method blank results were acceptable.

Field Blanks

No field blanks were submitted for analysis.

* Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike

Matrix spike/matrix spike duplicate and blank spike analyses are used to assess the
analytical accuracy of the reported data. The matrix spike/matrix spike duplicate are
used to assess the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike/matrix spike duplicate analyses are performed in
duplicate using the target compounds for which percent recoveries must be within
50-150%. If spike recoveries are outside control limits, detected sample results less
than five times the spike concentration are qualified as estimates and flagged "J".
Undetected sample results with spike recoveries outside control limits are qualified
as estimates and flagged "UJ". Sample results greater than five times the spike
concentration require no qualification.

All accuracy and blank spike results were acceptable.
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Surrogate Recovery

The analysis of surrogate compounds provides a measure of system performance for
individual samples. Matrix-specific surrogate compound recovery control windows
have been established by the laboratory program. When a surrogate compound
recovery is out of the control window, all positively identified target compounds
associated with the unacceptable surrogate recoveries are qualified as estimates and
flagged "J". Undetected compounds with surrogate recoveries less than the lower
control limit are qualified as having an estimated detection limit and flagged "UJ".
Samples with surrogate recoveries less than ten percent are qualified as estimates
and flagged "J" for detects, and rejected and flagged "UR" for nondetects.
Undetected compounds with surrogate recoveries greater than the upper control
limit require no qualification. Surrogates are not required for formaldehyde analysis.

All surrogate recovery results were acceptable.

0Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicate results provide matrix-specific information on the
precision of the method for specific target compound classes. Precision is
expressed by the relative percent difference (RPD) between the recoveries of
duplicate matrix spike analyses performed on a sample. Sample results must be
within RPD limits of +/- 35%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated sample
results are qualified as estimates and flagged "J" for detects and "UJ" for non-
detects. If RPD values are out of specification and the sample concentration is
greater than five times the spike concentration, no qualification is required.

All MVS/MSD RPD results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

Detection Limits

Reported analytical detection levels are compared against the required target
quantitation limits (RTQLs) to ensure that laboratory detection levels meet the
required criteria. All analytes met the RTQL.
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*Completeness

Data package No. 60934 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 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

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

DOE/RL-2005-75, Rev. 0, Sampling and Analysis Plan for Support Activities to the
200-UW- 1 Operable Unit, December 2005.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validator in compliance with the FHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to
a minor QC deficiency identified during the data validation, the associated
quantitation limit is an estimate.

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

UR - 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.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications ( i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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VOLATILE DATA QUALIFICATION SUMMARY*

SDG: 60934 REVIEWER: Project: 200-UW-1 PAGE. 1 OF 1
TLI

COMMENTS: No qualifiers assigned

*- 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

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 WSCF20060934
Sample Matrix SOLID
Sample Visual N/A
SAF Number R06-013
Data Deliverable Summary Report

Introduction

Five (5) 200-UW-1I Operable Unit soil samples (B 1KB49, B1IKB5O, B1IKB5 1, B1IKB75, B1IKB76
and BlIKB77) from the trench between 216-U-8 and 216-U- 12 were received at the WSCF
Laboratory on August 16, 2006. The samples were received in a cool condition with ice present
in the coolers. The samples were analyzed for the analytes indicated on the attached copy of the
chain of custody (COG) form in accordance with the 200-U W-1 Operable Unit 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, method references,
and Laboratory QC information. Copies of the chain of Lcustody and sample receipt are included
as Attachment 3.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 69 through 70, for a complete listing of
approved analytical methods used.

Inorg~anic Comments

Anions - The hold time requirements were met. A Blank, Duplicate, Laboratory Control
Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group. See
pages 15 through 16 for QC details. Analytical Notes:

" Preparation Date: 21-aug-2006.

" Chloride and Sulfate - Sample results for B1IKB49 and B IKB50 were B-flagged; the
analytes were less than the reportable detection limit, but greater than or equal to the
method detection limit.

" Phosphate - Matrix Spike and Matrix Spike Duplicate recoveries were below established
laboratory limits. Sample results were less than detection limits and U flagged.

All other QC controls are within the established limits.

ICP-AES Metals - The holding time for this analysis was met. A Blank, Laboratory Control
Sample (LCS), Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group
of less than 20 samples. See pages 17 through 19 for QC details. Analytical Notes:
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" Preparation Date: 2 1 -aug-2006.

" Aluminum, Calcium, Iron, Magnesium and Titanium - insufficient spike (Matrix Spike
and Matrix Spike Duplicate) concentrations. Sample concentrations were greater than
four times the spike concentration.

* Aluminum - Analyte detected in the associated preparation Blank sample was evaluated
and sample result for BlKB51 was C flagged.

" Calcium - The Laboratory Control Sample recovery exceeded established laboratory
limits. Calcium results for B1KB49, BlKB50 and BIKB51 were E flagged.

" Lithium - Although the Laboratory Control Sample recovery exceeded established
laboratory limits, the Matrix Spike and Matrix Spike Duplicate recoveries were within
established laboratory limits. Sample results were not E flagged.

* Silicon - Matrix Spike, Matrix Spike Duplicate and Laboratory Control Sample
recoveries were outside established laboratory limits. BlKB49, BlKB50 and BIKB51
were E flagged.

All other QC controls are within the established limits.

ICP-MS Metals - The holding time for this analysis was met, with the exception of mercury. A
Blank, Laboratory Control Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with
this deliver group of less than 20 samples. See pages 20 through 23 for QC details Analytical
Notes:

" Preparation Date: 2 1 -aug-2006.

" Thorium. results listed in the report represent Th-232 exclusively.

" Zinc - Analyte detected in the associated preparation Blank sample was evaluated and
sample BlIKB51 was C flagged.

* Beryllium (samples BIKB49 and BlKB5O), Thallium (samples BlKB49 and BIKB5O),
Manganese (sample BIKB51), Thorium (sample B1KB5I) and Uranium (sample
B 1 K135 1) - Negative preparation blank results may have potential affect on sample
results. Sample results were X flagged.

All other QC controls are within the established limits.

Percent Solids - analyzed for organic moisture correction.

Org~anic Comments

*Sample results are moisture corrected and reported on dry weight basis.
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Semi-VOA - The hold time for this analysis was met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 38
through 44 for QC details. Analytical Notes:

* Preparation Date: 1 7-aug-2006.

" Bis (2-Ethylhexyl) phthalate - sample B 1 KB49 result was J flagged; result was less than
the lowest calibration standard but greater than the detection limit.

* Di-n-octylphthalate - sample B1IKB50 result was J flagged; result was less than the
lowest calibration standard but greater than the detection limit.

* Diethylphthalate - samples results for B IKB50 and BI1KB5 1 were J flagged; results were
less than the lowest calibration standard but greater than the detection limit.

* Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample#

B1IKB52 (SDG# 20060935, SAF# F06-0 13).

All QC controls are within the established limits.

TPHD-WA - The hold time for this analysis were met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See page 45
for QC details. Analytical Notes:

* Preparation Date: 1 7-aug-2006.

* Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample#
BIKB52 (SDG# 20060935, SAF# F06-013).

All QC controls are within the established limits.

VOA - The hold time for this analysis was met. A Blank, Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 46
through 49 for QC details. Analytical Note:

*4-Bromofluorobenzene - Matrix Spike and Matrix Spike Duplicate QC exceeded

established laboratory limits.

All other QC controls are within the established limits.

Radiochemistry Comments

RadChem - There are no hold times associated with WSCF radiochemical methods. A Blan,
Laboratory Control Sample, Matrix Spike (Technetium only), and Duplicate were analyzed with
this delivery group. See pages 57 through 64 for QC details. Analytical Notes:

3000019
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* Gamma Energy Analysis (GEA) - The GEA results for samples BlIKB49 and BlIKB50
will be biased high because the 500m1 bottles for the GEA test were only partially filled
with sample.

* Pu-239/240 - Duplicate QC Relative Percent Difference (RPD) exceeded established
laboratory limits due to low sample activity.

" Strontium-90 - Duplicate QC RPD exceeded established laboratory limits due to sample
homogeneity issues.

" Technetium-99 - Matrix Spike QC RPD exceeded established laboratory limits due to
low sample activity.

* Uranium Isotopic (23 3/234, 235 and 238) - Duplicate QC R-PD exceeded established
laboratory limits due to sample homogeneity issues.

All other QC controls are within the established limits.

Americium-243, Plutonium-242, Strontium-85 and Uranium-232 - Radiochemical Tracer
Recovery Data are summarized below:

Radiochemical Tracer Percent Recovery

Sample Number Lab Sample ID Isotope Traer Rcery

Americium-243

BLANK Am-243 79.9%
LCS Am-243 93.0%

BlKB49 W060002493 Am-24385%
DUPLICATE W060002493 Am-243 89.2%

B IKB50 W060002494 Am-243 95.5%
BIKB51 W060002495 Am-243 90.7%

Plutonium-242

BLANK Pu-242 84.0%
LCS Pu-242 85.0%

B IKB49 W060002493 Pu-242 81.8%
DUPLICATE W060002493 Pu-242 86.7%

BlKB150 W060002494 Pu-242 99.4%
BIKB51 W060002495 Pu-242 88.3%
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Radiochemical Tracer Percent Recovery

SapeNme a apeI Istp] T racer Recovery
Sampe Nmbe j ab Smpl iDIsoope(Percent)

Strontium-85

BLANK Sr-85 98.9%
LCS _________ Sr-85 83.4%

BLIKB49 W060002493 Sr-85 86.0%

DUPLICATE W060002493 Sr-85 88.2%
BIKB50 W060002494 Sr-85 95.9%

BIKB51 W060002495 Sr-85-j 85.4%

Uranium-232

BLANK U-232 79.8%
LCS U-232 75.6%

B1IKB49 W060002493 U-232 121.6%

DUPLICATE W060002493 U-232 93.0%
BlKB50 W060002494 J U-232 131.7%
BIKB51 W060002495 J U-232 103.6%

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 Manager and Client Services, as verified by the following signature.

Pauline D. Mix
WSCF Client Services

Abbreviations
Hg - mercury Am - americium
IC - ion chromatography Cm - curiumn
ICP - inductively coupled plasma Pu - plutonium
ICP/AES - ICP/atomic emission spectroscopy Np - neptunium
ICP/MS - ICP/mass spectrometry GEA - gamma energy analysis
Total U - total uranium H3 - Tritium
AT/TB - total alpha/total beta Sr - Strontium 89, 90
AEA - Alpha Energy Analysis WTPH-D - Total Hydrocarbons-DieselI
WTPH-G - Total Hydrocarbons-Gasoline TSS - Total Suspended Solids
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Appendix 5

Data Validation Supporting Documentation
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I-NF-20433 REV 0

GCUMS ORGANIC DATA VALIDATION CHECKLIST

VALIDATION A B (C) D E
LEVEL: - i

PROJECT: ~2c0-DATA PACKAGE: (p q q
VALIDATOR: TL- LAB: U)5(1f- DATE: 3

SDG: 00939Y.
ANALYSES PERFORMED

SW-846 826 SW-846 8260 SW-846 8270 SW-846 8270
(TCLP) (TCLP)

SAMPLES/MATRIX

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present?9 ........................................... Y 6 '~ N/A

Comments:

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

GC/MS tuning/performance check acceptable?9 ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes o N/A

Initial calibrations acceptable9 . . . .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Continuing calibrations acceptable 9 .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/A

Standards traceable9 ....................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N) N/A

Standards expired9 ..................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N) N/A

Calculation check acceptable9 . . . . .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/A

Comments:
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (Levels D, E)................................................................... Yes No /

Calibration blank results acceptable? (Levels D, E) ............................................................ -No 5

Laboratory blanks analyzed?9 ....................................................... Ye No N/A

Laboratory blank results acceptable?9 ................................................. No N/A

Field/trip blanks analyzed? (Levels C, D, E).................................................................. Yesg N/A

Field/trip blank results acceptable? (Levels C, D, E)......................................................... Yes No

Transcription/calculation errors? (Levels D, E)............................................................... Yes No

Comments:

4. ACCURACY (Levels C, D, and E)

Surrogates/system monitoring compounds analyzed? .......................................Ye No N/A

Surrogate/system monitoring compound recoveries acceptable9 ................................ es No N

Surrogates traceable? (Levels D, E)............................................................................ Yes No

Surrogates expired? (Levels D, E) ............................................................................. Yes N N

M S/M SD samples analyzed? ......................................................... e No N/A

MS/MSD results acceptable?.................................................................................Ye No

MS/MSD standards NIST traceable? (Levels D, E) .......................................................... Yes No

MS/MSD standards? (Levels D, E) ............................................................................ Yes No /

LCS/BSS samples analyzed? ........................................................ No N/A

LCS/BS eutsac e ta lS....results..............acceptable'?.......................No......N/AY o /

Standards traceable? (Levels D, E) ............................................................................ YesN N

Standards expired? (Levels D, E) .............................................................................. Yes No

Transcription/calculation errors? (Levels D, E)............................................................... Yes No

Performance audit sample(s) analyzed? ..................................................Yen N/A

Performance audit sample results acceptable?................................................................ Yes No

Comments:h
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H-NF-20433 REV 0

GCUMS ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E) (Z

MS/MSD samples analyzed?................................................................................. No N/A

MS/MSD RPD values acceptable? .....................................................8 No N/A

MS/MSD standards NIST traceable? (Levels D, E) .......................................................... Yes No /

MSIMSD standards expired? (Levels D, E)................................................................... Yes No

Field duplicate RPD values acceptable? ..................................................Yes No N

Field split RPD values acceptable?............................................................................ Yes No

Transcription/calculation errors? (Levels D, E)............................................................... Yes No

Comments:

6. SYSTEM PERFORMANCE (Levels D and E)f

Internal standards analyzed?.................................................................................. Yes No N/A

linternal standard areas acceptable?............................................................................ Yes N N/A

Internal standard retention times acceptable?................................................................. Yes N N/A

Standards traceable?......................................................................................... Yes N N/A

Standards expired?........................................................................................... Yes N/A

Transcription/calculation errors?............................................................................... Yes o N/A

Comments:

7. HOLDING TIMES (all levels)

Samples properly preserved?................................................................................ .Yes No N/A

Sample holding times acceptable?............................................................................. Yes No N/A

Comments:
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GC/MS ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all

levels)

Compound identification acceptable? (Levels D, E) ......................................................... Yes No L )
Compound quantitation acceptable? (Levels D, E)........................................................... Yes No N/A

Results reported for all requested analyses?9 ............................................ Yes No N A

Results supported in the raw data? (Levels D, E) ............................................................. es No N

Samples properly prepared? (Levels D, E) .................................................................... Yes No6 '

Laboratory properly identified and coded all TIC? (Levels D, E)........................................... Yes No G/

Detection t m e R L ...........limits.............meet................L..................N/Ao o /

Transcription/calculation errors? (Levels D, E)............................................................... Yes No (/

Comments:

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup performed?9 . . . . . . . ............................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N

GPC check performed?9 ................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/

GPC check recoveries acceptable9 .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/

GPC calibration performed9 . . . . . .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/,

GPC calibration check performed9 .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/,

GPC calibration check retention times acceptable9 ....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/,

Check/calibration materials traceable9 ............................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/

Check/calibration materials Expired9 ............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N/

Analytical batch QC given similar cleanup9 .......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/

Transcription/Calculation Errors9 .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/

Comments:

000028



Appendix 6

Additional Documentation Requested by Client
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Date: 1 September 2006
To: Fluor Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 200-UW-1 Operable Unit, Soil from Trench between 21 6-U-S & 21 6-U-

12 Cribs
Subject: Wet Chemistry - Data Package No.WSCF20060934 (60934)

INTRODUCTION

This memo presents the results of data validation on Data Package No. 60934
prepared by WSCF Analytical Laboratories (WSCF). A list of samples validated
along with the analyses reported and the method of analysis is provided in the
following table.

Sample ID Sample Date Media Validation Date
B1 KB49 8/16/06 Soil C See note 1
B31 KB50 8/1 6/06 Soil C ISee note 1
B1 KB51 8/16/06 Soil C See note 1

1 - Anions by 300.0.

LData validation was conducted in accordance with the EHI validation statement of
work and the Sampling and Analysis Plan for Support Activities to the 200-UW-1
Operable Unit, DOE/RL-2005-75, Rev. 0. 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. 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 PARAMETERS

Holding Times/Sample Preservation

Analytical holding times are assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Soil samples must be analyzed within 28 days for fluoride, chloride,
sulfate and bromide; and 48 hours for nitrate, nitrite and phosphate.

If holding times are exceeded, but not by greater than two times the limit, all
associated sample results are qualified as estimates and flagged "J" for detects and
"UJ" for non-detects. If holding times are exceeded by greater than two times the
limit, all associated detectable sampl)eresults re qualified as estimates and flagged
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"J" and all non-detects are rejected and flagged "UR".

All holding times were acceptable.

.Method Blanks

Method Blanks

Method blank analyses are performed to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At
least one acceptable method blank analysis must be conducted for every 20
samples. No contaminants should be present in the method blank. All blank results
must fall below the contract required detection limit (CRQL) to be acceptable.

All method blank results were acceptable.

Field (Equipment) Blank

No equipment blanks were submitted for analysis.

.Accuracy

Matrix Spike

Matrix spike (MS) and matrix spike duplicate (MSD) analyses are used to assess the
analytical accuracy of the reported data. The matrix spike is used to assess effect
of the matrix on the ability to accurately quantify sample concentrations.
Recoveries must fall within the range of 70% to 130%. Samples with a spike
recovery of less than 30% and a sample result below the IDL are rejected and
flagged "UR". Samples with a spike recovery of 30% to 69% and a sample result
less than the IDL are qualified "UJ". Samples with a spike recovery of greater than
130% or less than 69% and a sample result greater than the IDL are qualified as
estimates and flagged "J". Finally, for samples with a spike recovery greater than
1 30% and a sample result less than the IDL, no qualification is required.

Due to matrix spike (58%) and matrix spike duplicate (60%) recoveries outside QC
limits, all phosphate results were qualified as an estimate and flagged "J".

All matrix spike/matrix spike duplicate results were acceptable.

Laboratory Control Sample

The LCS is used to monitor the overall performance of all steps in the analysis.
Recoveries must fall within the range of 70% to 1 30% for LOS analysis. Samples
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with a recovery of less than 50% are rejected and flagged "UR". Samples with a
recovery of 50% to 69% and a sample recovery below the IDL are qualified "UJ".
Samples with a recovery of greater than 1 30% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally, for
samples with a recovery greater than 1 30% and a sample result less than the IDL,
no qualification is required.

All LOS results were acceptable.

.Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between
the recoveries of matrix spike duplicate (MSD) analyses performed on a sample in
the analytical batch. Precision may alternatively be assessed using unspiked
duplicate analyses performed on a sample in the analytical batch. If both sample
and replicate activities (concentrations) are greater than five times the CRDL and
the RPD is less than 30%, no qualification is required. If either activity
(concentration) is less than five times the CRDL, the RPD control limit is less than
or equal to two times the CRDL. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

All laboratory duplicate results were acceptable.

Field Duplicate

No field duplicates were submitted for analysis.

.Analytical Detection Levels

Reported analytical detection levels are compared against the required target
quantitation limits (RTQLs) to ensure that laboratory detection levels meet the
required criteria. All fluoride results exceeded the RTQL. Under the EHI statement
of work, no qualification is required.

Completeness

Data package 60934 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 100%.
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MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to matrix spike (58%) and matrix spike duplicate (60%) recoveries outside QC
limits, all phosphate results were qualified as an estimate and flagged "J". Data
flagged "J" is an estimate, but under the EHI validation SOW, the data may be
usable for decision-making purposes. All other validated results are considered
accurate within the standard error associated with the methods.

All fluoride results exceeded the RTQL. 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-2005-75, Rev. 0, Sampling and Analysis Plan for Support Activities to the
200-U W-1 Operable Unit, December 2005.
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Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with FHI validation
SOW are as follows:

U -Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ -Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

J -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.

BJ -Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

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

UR - 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.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).

000006



Appendix 2

Summary of Data Qualification
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WET CHEMISTRY DATA QUALIFICATION SUMMARY*

SDG':- 60934 REVIEWER: JZOOc: 0-U W-1 PAGE 1 OF 1
TLI

COMMENTS: _____ ________

COMPOUND QUALIFIER ISAMPLES AFFECTED REASON
Phosphate J All MS/MSD 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

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 WSCF20060934
Sample Matrix SOLID
Sample Visual N/A
SAF Number R06-013
Data Deliverable Summary Report

Introduction

Five (5) 200-UW-1 Operable Unit soil samples (BIKB49, BIKB5O, B1KB5I1, BIKB75, BlKB76
and B IKB77) from the trench between 216-U-8 and 216-U- 12 were received at the WSCF
Laboratory on August 16, 2006. The samples were received in a cool condition with ice present
in the coolers. The samples were analyzed for the analytes indicated on the attached copy of the
chain of custody (COC) form in accordance with the 200-U W-1 Operable Unit 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, method references,
and Laboratory QC information. Copies of the chain of custody and sample receipt are included
as Attachment 3.

Analytical Methodologjy for Requested Analyses

Refer to WSCF Method References Report, pages 69 through 70, for a complete listing of
approved analytical methods used.

Inorieanic Comments

Anions - The hold time requirements were met. A Blank, Duplicate, Laboratory Control
Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group. See
pages 15 through 16 for QC details. Analytical Notes:

* Preparation Date: 21-aug-2006.

* Chloride and Sulfate - Sample results for B1IKB49 and B1IKB50 were B-flagged; the
analytes were less than the reportable detection limit, but greater than or equal to the
method detection limit.

* Phosphate - Matrix Spike and Matrix Spike Duplicate recoveries were below established

laboratory limits. Sample results were less than detection limits and U flagged.

All other QC controls are within the established limits.

ICP-AES Metals - The holding time for this analysis was met. A Blank, Laboratory Control
Sample (LCS), Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group
of less than 20 samples. See pages 17 through 19 for QC details. Analytical Notes:

Q00)014
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" Preparation Date: 2 1 -aug-2006.

" Aluminum, Calcium, Iron, Magnesium and Titanium - insufficient spike (Matrix Spike
and Matrix Spike Duplicate) concentrations. Sample concentrations were greater than
four times the spike concentration.

" Aluminum - Analyte detected in the associated preparation Blank sample was evaluated
and sample result for Bl1KB3S51 was C flagged.

" Calcium - The Laboratory Control Sample recovery exceeded established laboratory
limits. Calcium results for B1IKB49, B IKB5O0 and B1IKB51 were E flagged.

" Lithium - Although the Laboratory Control Sample recovery exceeded established
laboratory limits, the Matrix Spike and Matrix Spike Duplicate recoveries were within
established laboratory limits. Sample results were not E flagged.

* Silicon - Matrix Spike, Matrix Spike Duplicate and Laboratory Control Sample
recoveries were outside established laboratory limits. B1KB49, BIKB50 and BlKB51
were E flagged.

All other QC controls are within the established limits.

ICP-MS Metals - The holding time for this analysis was met, with the exception of mercury. A
Blank, Laboratory Control Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with
this deliver group of less than 20 samples. See pages 20 through 23 for QC details Analytical
Notes:

* Preparation Date: 21 -aug-2006.

" Thorium. results listed in the report represent Th-232 exclusively.

* Zinc - Analyte detected in the associated preparation Blank sample was evaluated and
sample B IKB51 was C flagged.

" Beryllium (samples B1IKB49 and BlIKB5O), Thallium (samples BlIKB49 and B IKB5O),
Manganese (sample B IKB 5 1), Thorium (sample BlIKB351) and Uranium (sample
B I KB5 1) - Negative preparation blank results may have potential affect on sample
results. Sample results were X flagged.

All other QC controls are within the established limits.

Percent Solids - analyzed for organic moisture correction.

Or~anic Comments

*Sample results are moisture corrected and reported on dry weight basis.

00o01S
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Semi-VOA - The hold time for this analysis was met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 38
through 44 for QC details. Analytical Notes:

* Preparation Date: I 7-aug-2006.

* B is (2-Ethylhexyl) phthalate - sample B IKB49 result was J flagged; result was less than
the lowest calibration standard but greater than the detection limit.

" Di-n-octylphthalate - sample B IlKB50 result was J flagged; result was less than the
lowest calibration standard but greater than the detection limit.

" Diethylphthalate - samples results for B I KB50 and B I KB 51 were J flagged; results were
less than the lowest calibration standard but greater than the detection limit.

* Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample#

BlKB52 (SDG# 20060935, SAF# F06-0 13).

All QC controls are within the established limits.

TPHD-WA - The hold time for this analysis were met. A Blank, Laboratory Control Sample,
Matrix Snk and Matrix Spikl-ed Duplicate were analyzed with this delivery group. See page 45
for QC details. Analytical Notes:

" Preparation Date: 1 7-aug-2006.

* Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample#
BIKB52 (SDG# 20060935, SAF# F06-013).

All QC controls are within the established limits.

VOA - The hold time for this analysis was met. A Blank, Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 46
through 49 for QC details. Analytical Note:

*4-Bromofluorobenzene - Matrix Spike and Matrix Spike Duplicate QC exceeded
established laboratory limits.

All other QC controls are within the established limits.

Radiochemistry Comments

RadChem - There are no hold times associated with WSCF radiochemnical methods. A Blank,
Laboratory Control Sample, Matrix Spike (Technetium only), and Duplicate were analyzed with
this delivery group. See pages 57 through 64 for QC details. Analytical Notes:
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" Gamma Energy Analysis (GEA) - The GEA results for samples B IKB49 and BlIKB50
will be biased high because the 500ml bottles for the GEA test were only partially filled
with sample.

* Pu-239/240 - Duplicate QC Relative Percent Difference (RPD) exceeded established
laboratory limits due to low sample activity.

* Strontium-90 - Duplicate QC RPD exceeded established laboratory limits due to sample
homogeneity issues.

" Technetium-99 - Matrix Spike QC RPD exceeded established laboratory limits due to
low sample activity.

" Uranium Isotopic (23 3/234, 235 and 238) - Duplicate QC RPD exceeded established
laboratory limits due to sample homogeneity issues.

All other QC controls are within the established limits.

Americium-243, Plutonium-242, Strontium-85 and Uranium-232 - Radiochemical Tracer
Recovery Data are summarized below:

Radiochemical Tracer Percent Recovery

Sample Number Lab Sample ID Isotope Trae eovr

Americium-243

BLANK Am-243 79.9%
LCS _________ Am-243 93.0%

B IKB49 W060002493 Am-243 85.8%
DUPLICATE W060002493 Amn-243 8 9.2%

B IKB50 W060002494 Am-243 95.5%
BIKB51 W060002495 Am-243 90.7%

Plutonium-242

BLANK __________ Pu-242 84.0%

LCS Pu-242 85.0%
B I KB49 W060002493 Pu-242 81.8%

DUPLICATE W060002493 Pu-242 86.7%
BIKB50 W060002494 Pu-242 99.4%
B IKB51 W060002495 Pu-242 88.3%

000017
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Radiochemical Tracer Percent Recovery

Sample Number Lab Sample ID j Isotope Traer Rcery

Strontium-85

BLANK Sr-85 98.9%
LCS Sr-85 83.4%

B1IKB49 W060002493 Sr-85 86.0%
DUPLICATE W060002493 Sr-85 88.2%

BIKB50 W060002494 Sr-85 95.9%
B1IKB51 W060002495 Sr-85 85.4%

Uranium-232

BLANK _________ U-232 79.8%

LCS _________ U-232 75.6%

BIKB49 W060002493 U-232 121.6%
DUPLICATE W'060002493 U-232 93.0%

BIKB50 W060002494 U-232 131.7%
BIKB51 W060002495 U-232 103.6%

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 Manager and Client Services, as verified by the following signature.

Pauline D. Mix
WSCF Client Services

Abbreviations
Hg - mercury Am - americium
IC - ion chromatography Cm -curiumn
ICP - inductively coupled plasma Pu - plutonium
1CP/AES - ICP/atomic emission spectroscopy Np - neptunium
ICPIMS - ICP/mass spectrometry G EA - gamma energy ana lys is
Total U - total uranium H3 - Tritiumn
AT/TB - total alpha/total beta Sr - Strontium 89, 90
AEA - Alpha Energy Analysis WTPH-D - Total Hydrocarbons-Diesel
WTPH-G - Total Hydrocarbons-Gasoline TSS - Total Suspended Solids
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Appendix 5

Data Validation Supporting Documentation
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HfNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B D E
LEVEL: c

PROJECT: ?2oL O (, - DATA PACKAGE: 60 93c{
VALIDATOR: ILtLAB: SFDATE: 66 ~

[ SDG: O t3'
ANALYSES PERFORMED

1nions/IC TOC TOX TPH-418.I Oil and Grease Alkalinity

Ammonia BOD/COD Chloride Chromium-VI pH NO,/N0 2

Sulfate TDS TKN Phosphate

SAMPLES/MATRIX

I. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present?9 ........................................... Yesj6 N/A

Comments:

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all instruments?9 ....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N

Initial calibrations acceptable9 . . . . ............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A
ICV and CCV checks performed on all instruments9 ...................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A
ICV and CCV checks acceptable?9 .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/A
Standards traceable?9 .................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/A
Standards expired?9 ..................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N N/A
Calculation check acceptable9 . . . .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Comments:
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H-NF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

1GB and CCB checks performed for all applicable analyses? (Levels D, E)............................... Yes No

IGB and 0GB results acceptable? (Levels D, E)........................................... yqs N

Laboratory s n ly ed .............blanks.............analyzed...................No......N/A. o /

Laboratory blank results acceptable?"...................................................................... .. ~ Y RNN/A

Field blanks analyzed? (Levels C, D, E) ...................................................................... Yes o~) N/A

Field blank results acceptable? (Levels C, D, E).............................................................. Yes No N/A

Transcription/calculation errors? (Levels D, E) .............................................................. Yes No A

Comments:

4. ACCURACY (Levels C, D, and E)

Spike samples analyzed" ............................................ Y N/A

Spike recoveries acceptable?"................................................... .........
Sike standards NIST traceable? (Levels D, E)................................................................ Yes No

Spike standards expired? (Levels D, E) ................................................ NoeN

LCS/BSS results acceptable" ....................................................... No N/A
Standards traceable? (Levels D, E) ............................................................................ Yes No

Standards expired? (Levels D, E) .............................................................................. Yes No /

Transcription/calculation errors? (Levels D, E) .............................................................. Yes No

Performance audit sample(s) analyzed" ................................................. Yes6 N N/A

Performance audit sample results acceptable" .......... '**"*' ................ Z........ Yes No

Comments: .4 .L i((2~~7' ~A
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable?9 ............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ye No N/A

Duplicate results acceptable?9 ........................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NoN/A

MS/MSD standards NIST traceable? (Levels D, E) .......................................................... Yes No

MS/MSD standards expired? (Levels D, E)................................................................... Yes No

Field duplicate RPD values acceptable?9 ................................................. Yes No 'L -

Field split RPD values acceptable?9 .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . YesNo/

Transcription/calculation errors? (Levels D, E) .............................................................. Yes No

Comments:

6. HOLDING TIMES (all levels)

Samples properly preserved9 . . . . .............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 'e No N/A

Sample holding times acceptable9 ............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ye No N/A

0000-32



HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

7. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analyses? ................................................C No N/A
Results supported in the raw data? (Levels D, E)............................................................. Yes No9
Samples properly prepared? (Levels D, E) .................................................................... Yes No /
Detection limits meet RDL? .................................................................................... Y es No / IA
Transcription/calculat~ion erro (Level~ D, E)....................Yes No N

Comments:_ u
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A '

Date: 1 September 2006 ~~irii
To: Fluor Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 200-UW-1 Operable Unit, Soil from Trench between 21 6-U-8 & 21 6-U-

12 Cribs
Subject: Radiochemistry - Data Package No. WSCF20060934 (60934)

INTRODUCTION

This memo presents the results of data validation on Data Package No. 60934
prepared by WSCF Analytical Laboratories (WSCF). A list of samples validated
along with the analyses reported and the method of analysis is provided in the
following table.

Sample ID Sample Pate Media Validation Date
1KB49 8/16/06 Soil C See note 1
1KB50 8/16/06 Soil C See note 1
11KB51 8/16/06 Soil C See note 1

1 - Alpha spectroscopy, gamma spectroscopy, technetium-99 and strontium-89/90.

Data validation was conducted in accordance with the EHI validation statement of
work and the Sampling and Analysis Plan for Support Activities to the 200-U W-1
Operable Unit, DOE/RL-2005-75, Rev. 0. 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. 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

. Holding Times

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

All holding times were acceptable.
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.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 (MVDA) are qualified as undetected
and flagged "U"; sample results above the MVDA and greater than five times the
highest blank concentration are not qualified.

Due to method blank contamination, the radium-226, radium-228, actinium-228
and uranium-2331234 results in sample B31 KB51 were qualified as estimates and
flagged "J".

Due to method blank contamination, the plutonium-239/240 results in sample
B1 KB49 was qualified as an estimate and flagged "J".

All other 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 (MVS) recovery range is either 65-135% or
70-130%, depending on the analyte. In addition, samples may be spiked with a
radiochemnical 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 results being qualified as estimates, rejected, or not
qualified, depending on the activity of the individual sample.

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

Due to a matrix spike recovery outside QC limits (47%), all technetium-99 results
were qualified as estimates and flagged "J".
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Due to radiochemical yields outside QC limits, all detected alpha spectroscopy
uranium results in samples B1 KB49 (1 21 %) and B1 KB50 (1 31 %) 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
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 samples 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 estima~ted
detects or estimated non-detects.

All duplicate results were acceptable.

Field Duplicate Samples

No field duplicates 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. Seven analytes exceeded the RTQL. Under the EHI statement of
work, no qualification is required.

.Completeness

Data package SDG No. 60934 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 100%
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MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

" Due to method blank contamination, the radium-226, radium-228, actinium-228
and uranium-2331234 results in sample 131 KB51 were qualified as estimates and
flagged "J".

" Due to method blank contamination, the plutonium-239/240 results in sample
1KB49 was qualified as an estimate and flagged "J".

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

" Due to a matrix spike recovery outside QC limits (47%), all technetiurn-99
results were qualified as estimates and flagged "J".

" Due to radiochemnical yields outside QC limits, all detected alpha spectroscopy
uranium results in samples B1 KB49 (121 %) and B31 KB50 (131 %) were qualified
as estimates and flagged "J".

Data flagged "J" is an estimate, but under the FHI validation SOW, the data may be
usable for decision-making purposes. All other validated results are considered
accurate within the standard error associated with the methods.

Seven analytes exceeded the RTQL. 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-2005-75, Rev. 0, Sampling and Analysis Plan for Support Activities to the
200-U W-1 Operable Unit, December 2005.
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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:

U - 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.

UJ -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.

J -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.

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

UR -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*

_________________TLSDGI: 60934 REVIEWER; iProject,: 200-UW-1 PAGE 1 OF 1

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON
Radium-226 J BlJB51 Method blank
Radium-228 contamination
Actinium-228
U ra niu m-2 33/234
Plutonium-239/240 J Bl KB49 Method blank

contamination
Uranium-233/234 (aspec) J All detected analytes Radiochemical yield
Uranium-235 (aspec) in samples B1 KB49 &
Uranium-238 (aspec) B31 KB50
Uranium-234 (aspec) J All No LCS analysis
Uranium-235 (aspec)
Plutonium-238 ______ ___________ ___________

Technetium-99 J All MS 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

Annotated Laboratory Reports
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Attachment I
Narrative

Sample Delivery Group WSCF20060934
Sample Matrix SOLID
Sample Visual N/A
SAF Number R06-013
Data Deliverable Summary Report

Introduction

Five (5) 200-UW-1 Operable Unit soil samples (B1KB49, BIKB5O, B1KB5I, BIKB75, BIKB76
and B1IKB77) from the trench between 216-U-8 and 216-U- 12 were received at the WSCF
Laboratory on August 16, 2006. The samples were received in a cool condition with ice present
in the coolers. The samples were analyzed for the analytes indicated on the attached copy of the
chain of custody (COG) form in accordance with the 200-U W-1 Operable Unit 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, method references,
and Laboratory QC information. Copies of the chain of custody and sample receipt are included
as Attachment 3.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 69 through 70, for a complete listing of
approved analytical methods used.

Inorg~anic Comments

Anions - The hold time requirements were met. A Blank, Duplicate, Laboratory Control
Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group. See
pages 15 through 16 for QC details. Analytical Notes:

" Preparation Date: 21-aug-2006.

" Chloride and Sulfate - Sample results for BIKB49 and BI KB50 were B-flagged; the
analytes were less than the reportable detection limit, but greater than or equal to the
method detection limit.

" Phosphate - Matrix Spike and Matrix Spike Duplicate recoveries were below established

laboratory limits. Sample results were less than detection limits and U flagged.

All other QC controls are within the established limits.

ICP-AIES Metals - The holding time for this analysis was met. A Blank, Laboratory Control
Sample (LCS), Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group
of less than 20 samples. See pages 17 through 19 for QC details. Analytical Notes:

060018
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" Preparation Date: 2 1 -aug-2006.

" Aluminum, Calcium, Iron, Magnesium and Titanium - insufficient spike (Matrix Spike
and Matrix Spike Duplicate) concentrations. Sample concentrations were greater than
four times the spike concentration.

" Aluminum - Analyte detected in the associated preparation Blank sample was evaluated
and sample result for B1IKB51 was C flagged.

" Calcium - The Laboratory Control Sample recovery exceeded established laboratory
limits. Calcium results for B1KB49, BIKB50 and BIKB51 were E flagged.

" Lithium - Although the Laboratory Control Sample recovery exceeded established
laboratory limits, the Matrix Spike and Matrix Spike Duplicate recoveries were within
established laboratory limits. Sample results were not E flagged.

" Silicon - Matrix Spike, Matrix Spike Duplicate and Laboratory Control Sample
recoveries were outside established laboratory limits. B1KB49, BIKB50 and BIKB5I
were E flagged.

All other QC controls are within the established limits.

ICP-MS Metals - The holding time for this analysis was met, with the exception of mercury. A
Blank, Laboratory Control Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with
this deliver group of less than 20 samples. See pages 20 through 23 for QC details Analytical
Notes:

" Preparation Date: 2 1 -aug-2006.

* Thorium results listed in the report represent Th-232 exclusively.

" Zinc - Analyte detected in the associated preparation Blank sample was evaluated and
sample B IKB51 was C flagged.

" Beryllium (samples B1IKB49 and B1IKB 50), Thallium (samples BLIKB49 and B IK1350),
Manganese (sample B IKB 5 1), Thorium (sample Bl1K1351) and Uranium (sample
BLIKB5 1) - Negative preparation blank results may have potential affect on sample
results. Sample results were X flagged.

All other QC controls are within the established limits.

Percent Solids - analyzed for organic moisture correction.

Oraanic Comments

*Sample results are moisture corrected and reported on dry weight basis.

000()019
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Semi-VOA - The hold time for this analysis was met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 38
through 44 for QC details. Analytical Notes:

" Preparation Date: I 7-aug-2006.

* Bis (2-Ethylhexyl) phthalate - sample B I KB49 result was J flagged; result was less than
the lowest calibration standard but greater than the detection limit.

" Di-n-octylphthalate - sample B 1 KB50 result was J flagged; result was less than the
lowest calibration standard but greater than the detection limit.

" Diethylphthalate - samples results for B IKB50 and BlIKB51 were J flagged; results were
less than the lowest calibration standard but greater than the detection limit.

" Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample#
BIKB52 (SDG# 20060935, SAF# F06-0 13).

All QC controls are within the established limits.

TPHD-WA - The hold time for this analysis were met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicatevvwere analyzed with this delivery group. See page 45
for QC details. Analytical Notes:

" Preparation Date: 1 7-aug-2006.

" Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample#
BIKB52 (SDG# 20060935, SAFII F06-013).

All QC controls are within the established limits.

VOA - The hold time for this analysis was met. A Blank, Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 46
through 49 for QC details. Analytical Note:

*4-Bromofluorobenzene - Matrix Spike and Matrix Spike Duplicate QC exceeded
established laboratory limits.

All other QC controls are within the established limits.

Radiochemistry Comments

RadChem - There are no hold times associated with WSCF radiochemical methods. A Blank,
Laboratory Control Sample, Matrix Spike (Technetium only), and Duplicate were analyzed with
this delivery group. See pages 57 through 64 for QC details. Analytical Notes:

WX0020
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* Gamma Energy Analysis (GEA) - The GEA results for samples B IKB49 and B IKB50
will be biased high because the 500m1 bottles for the GEA test were only partially filled
with sample.

* Pu-239/240 - Duplicate QC Relative Percent Difference (RPD) exceeded established
laboratory limits due to low sample activity.

" Strontium-90 - Duplicate QC RPD, exceeded established laboratory limits due to sample
homogeneity issues.

* Technetium-99 - Matrix Spike QC RPD exceeded established laboratory limits due to
low sample activity.

" Uranium Isotopic (23 3/234, 235 and 238) - Duplicate QC RPD exceeded established
laboratory limits due to sample homogeneity issues.

All other QC controls are within the established limits.

Americium-24 3, Plutonium-242, Strontium-8 5 and Uranium-23 2 - Radiochemnical Tracer
Recovery Data are summarized below:

Radiochemical Tracer Percent Recovery

Sample Number Lab Sample ID Isotope raerecover

Americium-243

BLANK Am-243 79.9%
LCS _________ Am-243 93.0%

B1IKB49 W060002493 Am-243 85.8%
DUPLICATE W060002493 Am-243 89.2%

B IKB50 W060002494 Am-243 95.5%
BIKB51 W060002495 Am-243 90.7%

Plutonium-242

BLANK Pu-242 84.0%
LCS Pu-242 85.0%

B I KB49 W060002493 Pu-242 81.8%
DUPLICATE W060002493 Pu-242 86.7%

BIKB50 W060002494 Pu-242 99.4%
B IKB51 W060002495 Pu-242 88.3%

060)021
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Radiochemical Tracer Percent Recovery

Sample Number Lab Sample ID IsotopeT Tracer Recovery

Strontium-85

BLANK Sr-85 98.9%
LCS Sr-85 83.4%

B1IKB49 W060002493 Sr-85 86.0%
DUPLICATE W060002493 Sr-85 88.2%

BIKB50 W060002494 Sr-85 95.9%
B1IKB51 W060002495 Sr-85_ 85.4%

Uranium-232

BLANK __________ U-232 79.8%

LCS UJ-232 75.6%
B 1 KB49 W060002493 U-232- 121.6%

DUPLICATE W060002493 U-232 93.0%
BIKB50 W060002494 U-232 131.7%
B1IKB51 W060002495 U-232 103.6%

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 Manager and Client Services, as verified by the following signature.

Pauline D. Mix
WSCF Client Services

Abbreviations
Hg - mercury Am - americium
I C - ion chromatography Cm - curiumn
ICP - inductively coupled plasma Pu - plutonium
ICP/AES - ICP/atomic emission spectroscopy Np - neptuniumn
ICPIMS - ICP/mass spectrometry G EA - gamma energy ana lys is
Total U - total uranium H3 - Tritiumn
AT/TB3 - total alpha/total beta Sr - Strontium 89, 90
AEA - Alpha Energy Analysis WTPH-D - Total Hydrocarbons-Diesel
WTPH-G - Total Hydrocarbons-Gasoline TSS - Total Suspended Solids
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APPENDIX A
RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATIONAB 
DELEVEL:

PROJECT: C) - U, - I~DATAPACKAGE:
VALIDATOR: £27LAB: wSOC I- -- AE

Gross Alpha/Beta !!Tcntun9_. rAlpha Spectroscopy Gama Spectroscopy j

1. Completeness.................................................................................. 0 N/A

Technical verification forms present?9 ................... . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes GN/A

Comments:

2. Initial Calibration (Levels D, E) ............................................................. N/

Instruments/detectors calibrated?9 ........................................ Yes No N/A
Initial calibration acceptable?9 ......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A
Standards NIST traceable?9 .......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A
Standards Expired9 ............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A
Calculation check acceptable9 ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A
Comments:
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3. Continuing Calibration (Levels D, E) + /IA

Calibration checked within required frequency?9 ................. . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Calibration check acceptable?9 ......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Calibration check standards traceable?9 ..................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Calibration check standards expired9 ..................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Calculation check acceptable?9 ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Comments:

4. Background Counts (Levels D, E) .........................................

Background Counts checked within required frequency?9 ....... Il .... . . . . . . . . . . . . . . . . . . Yes No NT/A

Background Counts acceptable?9 ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Calculation check acceptable?9 ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Comments:

(JQkO35



5. Blanks (Levels B, C, D, E).....................................................................O0N/A

Method blank analyzed within required frequency?9 ......................... ~ No N/A
Method blank results acceptable?9 ....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . YesQ N/
Analytes detected in method blank?9 ..................................... e N o N/A
Field blank(s) analyzed?9 ............................................... Yes O ~o N/A
Field blank results acceptable?9 ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N
Analytes detected in field blank(s)?9 ...................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes Noa
Transcription/Calculation Errors? (Levels D, E) ..... ............................. Yes No@&
Comments: 0"4 0 7? w. Z r- Y ( s*

A- IT (4 1

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E) .................. 0 N/A

LCS /BSS analyzed within required frequency9 ........................... No N/A
LCS/BSS recoveries acceptable 9  Ye....................................... NoN/
LCS/BSS traceable? (Levels D,E) ......................................................... Yes No

LCS/BSS expired? (Levels D,E) ........................................................... Yes No
LCS/BSS levels correct? (Levels D,E) .................................................... Yes No
Transcription/Calculation Errors? (Levels D, E) ......................................... Yes N /A
Comments: ~C) 42t) -~3 -23q L-C

7. Chemical Carrier Recovery (Levels C, D, E) ............................................... X /

Chemical carrier added? .................................................................... Yes No N/A
Chemical recovery acceptable 9 ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A
Chemical carrier traceable? (Levels D, B ) ............................................ Yes No N/A

0"%~ 036



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

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

Comments:

8. Tracer Recovery (Levels C, D, E) .................................................... ...... 0 N/A

Tracer added?9 ..................................................... . N o N /A

Tracer recovery acceptable?9 ............................................ Y eG N/

Tracer traceable? (Levels D, E ) ........................................................ YesN

Tracer expired? (Levels D, E) ............................................................... Yes No N/A

Transcription/Calculation errors? (Levels D, E)........................................... Yes No

Comments: L9S(A.Lz

9. Matrix Spikes (Levels C, D, E) ................................................................. 0 N/A

M atrix spike analyzed?9 ............................................... ~N o N/A

Spike recoveries acceptable? ........................................... Yes Q N/A

Spike source traceable? (Levels D, E)...................................................... Yes No[N/

Spike source expired? Levels D, E)......................................................... Yes No N/

Transcription/Calculation Errors? (Levels D, E) ......... .................Yes No A

Comments:-



10. Duplicates (Levels C, D, E)................................................................... 0 N/A

Duplicates Analyzed at required frequency 9 ............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . oN/A

RPD Values Acceptable9 ....................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . /
Transcription/Calculation Errors? (Levels D, E) .......,....................Y...es No N

Comments: P

11. Field QC Samples (Levels C, D E)........................................................... 0 N/A

Field duplicate sample(s) analyzed?9 ...................................... Ye@ N/
Field duplicate RPD values acceptable?................................................... Yes No9
Field split sample(s) analyzed? .............................................. -..............YV s N)

Field split RPD values acceptable? ........................................................ Yes N

Performance audit sample(s) analyzed? ....................................Ye oN/A

Performance audit sample results acceptable?............................................ Yes NoO
Comments: I) (9fi C

12. Holding Times (All levels)r

Are sample holding times acceptable? ...................................... ) No N/A
Comments:

oo000O38



13. Results and Detection Limits (All Levels )...............................................0[ N/A

Results reported for all required sample analyses?9 ......................... No N/A
R e su lts su p p o rte d in ra w d a ta ? (L e v e ls D , E ) .................... . . . . . . . . . . . . . . . . . . . . . . . . . .Y e s 4Results Acceptable? (Levels D, E) ........................................................ Yes No
Transcription/Calculation errors? (Levels D, E).......................................... Yes 6
MDA's meet required detection limits?................................................... YesNoN/A
Transcription/calculation errors? (Levels D, E)........................................... Yes NoCA
C om m ents: - 52 1 j5 5 1 P -( (

VQ U-S 2 Uk SN ~ S ')c
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Appendix 6

Additional Documentation Requested by Client
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