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Date: 9 June 2003
To: Bechtel Hanford, Inc. (technical representative)
From: TechLaw, Inc.
Project: 11 8-C-4 Horizontal Rod Cave Sampling - Verification
Subject: Radiochemistry - Data Package No. H2216-EB (SDG No. H2216)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
H221 6-EB which was prepared by Eberline Services (EB). A list of samples
validated along with the analyses reported and the requested analytes is provided
in the following table.

Sampl I.. .....e Media Valiation A.a.ys..

JOOP1 3 5/15/03 Soil C See note 1

JOONT5 5/15/03 Soil C See note 1

JOONT6 5/1 5/03 Soil C See note 1

JOONT7 5/15/03 Soil C See note 1

JOONT8 5/15/03 Soil C See note 1

JOONT9 5/15/03 Soil C See note 1
1- Gamma spectroscopy, alpha spectroscopy, total strontium.

Data validation was conducted in accordance with the BHI validation statement of -___

work and the 11 8-C-4 Horizontal Rod Cave Characterization Plan (DOE/RL-97-33,
Rev. 0). Appendices 1 through 5 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
Appendix 6. Additional Data Requested by Client
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DATA QUALITY PARAMETERS

" Holding Times

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

All holding times were acceptable.

" Preparation (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 minimum detectable activity
(MA), the following qualifiers are applied: All positive sample results less than
five times the highest blank concentration are qualified as estimates and flagged
"J"l; sample results below the 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.

All blank results were acceptable.

Field (Equipment) Blank

One equipment blanks (JOOPi 3) was submitted for analysis. Potassium-40,
radium-226, radium-228, thorium-228 and thorium-232 were detected in the
equipment blank. Under the BHI statement of work, no qualification is required.

*Accuracy

Accuracy is evaluated from laboratory control sample (LCS) or blank spike
sample (BSS) batch samples and spiked samples from the analytical batch.
Measured activities are compared to the known added amounts. The
acceptable LOS or BSS and matrix spike (MS) recovery range is 70-130%. In
addition, samples may be spiked with a radiochemical tracer to assist in
isolating the radioisotope of interest with the yield of the tracer being used in
calculating sample activity. The acceptable range for tracer recovery is 20% to
105%. Spike sample results outside the above ranges result in associated
sample results being qualified as estimates, or not qualified, depending on the
activity of the individual sample. Results are rejected for LCS/BSS recoveries of
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less than 30% and tracer recoveries of less than 20%, and tracer recoveries of
greater than 11 5% for detected results.

All accuracy results were acceptable.

Laboratory Duplicates

Analytical precision is expressed by the relative percent differences (RPD)
between the recoveries of duplicate matrix spike 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 contract required detection limit (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 duplicate results were acceptable.

One pair of field duplicate samples (samples JOONT5/JOONT9) were submitted
to EB for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. All field duplicate results were acceptable.

*Analytical Detection Levels

Reported analytical detection levels are compared against the 11 8-0-4 Horizontal
Rod Cave Characterization Plan required detection limits (RDLs) to ensure that
laboratory detection levels meet the required criteria. One analyte (europium-i 154
in sample JOONT7) was reported above the RDL. All other reported analytes met
the RDL. Under BHI the BHI statement of work, no qualification is required.

*Completeness

Data package No. H221 6 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

One analyte (europium-i 154 in sample JQONT7) was reported above the RDL. All
other reported analytes met the RDL. Under BHI the BHI statement of work, no
qualification is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-97-33, Rev. 0, 1 18-C-4 Horizontal Rod Cave Characterization Plan,
August 1997 and CCN 101907 Addendum, 19 February 2003.
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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 BHI
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 00 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



DATA QUALIFICATION SUMMARY

SDG: H221 6 REVIEWER: DATE: 6/9/03 PAGEK1OFL.-
TLI

COMMENTS: No qualifiers assigned.
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2216

7522-006 JOOP13

DATA SHEET

SDG 7522 Client/Case no Hanford SDG H2216

Contact Melissa C. Mannion Contract No. 630

Lab sample id R305118-06 Client sample id JOOPl3

Dept sample id 7522-006 -Location/Matrix 118-C-4 Rod Cave SOLID

Received 05/19/03 -Collected/Weight 05/15/03 08:00 1394 ct

%solids 100.0 -Custody/SAF No B03-024-03 B03-024,

RESULT 2a ERR NDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Total Strontium SR-RAD -0.107 0.12 0.18 1.0 U SR

Uranium 233/234 U-233/234 0.029 0.058 0.22 1.0 U U

Uranium 235 15117-96-1 0.035 0.071 0.27 1.0 U U

Uranium 238 U-238 0.116 0.12 0.22 1.0 U U

Plutonium 238 13981-16-3 0 0.10 0.40 1.0 U PU

Plutonium 239/240 PU-239/240 0.157 0.21 0.40 1.0 U PU

Americium 241 14596-10-2 -0.038 0.076 0.29 1.0 U AM

Potassium 40 13966-00-2 3.68 0.36 0.21 GAM

Cobalt 60 10198-40-0 U 0.019 0.050 U GAM

Cesium 137 10045-97-3 U 0.018 0.10 U GAM

Radium 226 13982-63-3 0.155 0.032 0.031 GAM

Radium 228 15262-20-1 0.116 0..085 0.094 GAM

Europium 152 14683-23-9 U 0.044 0.10 U GAM

Europium 154 15585-10-1 U 0.055 0.10 U GAM

Europium 155 14391-16-3 U 0.059 0.10 U GAM

Thorium 228 14274-82-9 0.221 0.032 0.034 GAM

Thorium 232 TH-232 0.116 0.085 0.094 GAM

Uranium 235 15117-96-1 U 0.083 U GAM

Uranium 238 U-238 U 2.4 U GAM

Americium 241 14596-10-2 U 0.18 U GAM

118-C-4 Horiz. Rod Cave Soil Smpl.

Lab id EBRLNE
Protocol Hanford

DATA SHEETS Version Ver 1.0

Page 6 Form DVD-DS

SUMMARY DATA SECTION Version 3.06

Page 16 Report date 05/27/03
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 112216

7522-001 JOONT5

DATA SHEET

SDG 7522 Client/Case no Hanford SDG H2216

Contact Melissa C. Mannion Contract No. 630

Lab sample id R305118-01 Client sample id JOONTS

Dept sample id 7522-001 -Location/Matrix 118-C-4 Rod Cave - SOLID

Received 05/19/03 -Collected/Weight 05/15/03 08:15 1687 cQ
% solids 98.4 -Custody/SAF No B03-024-01 B03-024

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pci/g pCi/g FIERS TEST

Total Strontium SR-RAD -0.020 0.12 0.17 1.0 U SR

Uranium 233/234 U-233/234 0.275 0.18 0.18 1.0 U

Uranium 235 15117-96-1 0.028 0.056 0.21 1.0 U U

Uranium 238 U-238 0.321 0.18 0.18 1.0 U

Plutonium 238 13981-16-3 0 0.080 0.31 1.0 U PU

Plutonium 239/240 PU-239/240 0.040 0.080 0.31 1.0 U PU

Americium 241 14596-10-2 0.126 0.19 .0.24 1.0 U AM

Potassium 40 13966-00-2 8.71 0.79 0.22 GAM

Cobalt 60 10198-40-0 U 0.024 0.050 U GAM

Cesium 137 10045-97-3 U 0.021 0.10 U GAM

Radium 226 13982-63-3 0.303 0.046 0.041 GAM

Radium 228 15262-20-1 0.386 0.096 -0.095 GAM

Europium 152 14683-23-9 U 0.054 0.10 U GAM

Europium 154 15585-10-1 U 0.078 0.10 U GAM

Europium 155 14391-16-3 U 0.048 0.10 U GAM

Thorium 228 14274-82-9 0.370 0.027 0.025 GAM

Thorium 232 TH-232 0.386 0.096 0.095 GAM

Uranium 235 15117-9671 U .0.086 U GAM

Uranium 238 U-238 U *2.7 U GAM

Americium 241 14596-10-2 U 0.030 U GAM

118-C-4 Horiz. Rod Cave Soil Smpl.

<(4c

Lab id EBRLNE

Protocol Hanford

DATA SHEETS Version Ver 1.0

Page 1 Form DVD-DS

SUMMARY DATA SECTION Version 3.06
Page 11 00 0 2Report date 05/27/03



EBERLINE SERVICES/.RICHMOND
SAMPLE DELIVERY GROUP H2216

7522-002 JO ONT6

DATA SHEET

SDG 7522 Client/Case no Hanford SDG H2216
Contact Melissa C. Mannion Contract No. 630

Lab sample id R305118-02 Client sample id JOONT6
Dept sample id 7522-002 Location/Matrix 118-C-4 Rod Cave SOLID

Received 05/19/03 Collected/Weight 05/15/03'08:30 1629 cr
%solids 97.8 Custody/SAF No B03-024-01 B03-024.

RESULT 2 o ERR MDA RDL QUALI.-
ANALYTE CAS NO pCi/g (COUNT) PCi/g PCi/g FIERS TEST

Total Strontium SR-RAD -0.046 0.11 0.16 1.0 U SR
Uranium 233/234 U-233/234 0.571 0.26 0.24 1.0 U
Uranium 235 15117-96-1 0.038 0.077 0.29 1.0 U U
Uranium 238 U-238 0.603 0.26 0.24 1.0 U
Plutonium 238 13981-16-3 0.060 0.12 0.23 1.0 U PU
Plutonium 239/240 PU-239/240 0 0.060 0.23 1.0 U PU
Americium 241 14596-10-2 0.038 0.077 0.29 1.0 U AM
Potassium 40 13966-00-2 9.82 0.48 0.19 GAM
Cobalt 60 10198-40-0 U 0.020 0.050 U GAM
Cesium 137 10045-97-3 U 0.018 0.10 U GAM
Radium 226 13982-63-3 0.324 0.048 0.038 GAM
Radium 228 15262-20-1 0.620 0.099 0.090 GAM
Europium 152 14683-23-9 U 0.045 0.10 U GAM
Europium 154 15585-10-1 U 0.059 0.10 U GAM
Europium 155 14391-16-3 U 0.068 0.1.0 U GAM
Thorium 228 14274-82-9 0.424 0.024 0.022 GAM
Thorium 232 TH-232 0.620 0.099 0.090 GAMv
Uranium 235 15117-96-1 U 0.079 U GAM
Uranium 238 U-238 U 3.1 U GAM
Americium 241 14596-10-2 U 0.12 U GAM

118-C-4 Horiz. Rod Cave Soil Smpl.

Lab id EBRLNE
Protocol Hanford

DATA SHEETS Version Ver 1.0
Page 2 Form DVD-DS

SUMMARY DATA SECTION Version 3.06
Page 12 Report date 05/27/03



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2216

7522-003 JOONT7
DATA SHEET

SDG 7522 Client/Case no Hanford SDG H2216
Contact Melissa C. Mannion Contract No. 630

Lab sample id R305118-03 Client sample id JOONT7
Dept sample id 7522-003 Location/Matrix 118-C-4 Rod Cave SOLID

Received 05/19/03 Collected/weight 05/15/03 08:40 1604
W solids 98.1 Custody/SAF No B03-024-01 B03-024

RESULT 2cu ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) PCi/g PCi/g FIuRS TEST

Total Strontium SR-RAD 0.004 0.13 0.17 1.0 U SR
Uranium 233/234 U-233/234 0.472 0.23 0.17 1.0 U
Uranium 235 15117-96-1 0 0.054 0.21 1.0 U U
Uranium 238 U-238 0.517 0.23 0.17 1.0 U
Plutonium 238 13981-16-3 0 0.070 0.27 1.0 U PU
Plutonium 239/240 PU-239/240 0 0.070 0.27 1.0 U PU
Americium 241 14596-10-2 0.030 0.060 0.23 1.0 U AM
Potassium 40 13966-00-2 9.70 0.72 0.37 GAM
Cobalt 60 10198-40-0 U 0.033 0.050 U GAM
Cesium 137 10045-97-3 U 0.034 0.10 U GAM
Radium 226 13982-63-3 0.338 0.063 0.067 GAM
Radium 228 15262-20-1 0.536 0.13 0.14 GAM
Europium 152 14683-23-9 U 0.076 0.10 U GAM
Europium 154 15585-10-1 U 0.12 0.10 U GAM
Europium 155 14391-16-3 U 0.095 0.10 U GAM
Thorium 228 14274-82-9 0.433 0.036 0.038 GAM
Thorium 232 TH-232 0.536 0.13 0.14 GAM
Uranium 235 15117-96-1 U 0.13 U GAM
Uranium 238 U-238 U 4.0 U GAM
Americium 241 14596-10-2 U 0.11 U GAM

118-C-4 Horiz. Rod Cave Soil Smpl.

Lab id EBRILNE
Protocol Hanford

DATA SHEETS Version Ver 1.0
Page 3 Form DVD-DS

SUMMARY DATA SECTION Version 3.06
Page 13 Report date 05/27/03
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP B2216

7522-004 30 ONT8
DATA SHEET

SDG 7522 Client/Case no Hanford SDG H2216
Contact Melissa C. Mannion Contract No. 630

Lab sample id R305118-04 Client sample id JOONT8
Dept sample id 7522-004 Location/Matrix 118-C-4 Rod Cave SOLID

Received 05/19/03 Collected/Weight 05/15/03 08:50 1657 q
!k solids 98.0 Custody/SAF No B03-024-01 B03-024

RESULT 2 or ERR HDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pci/g pCi/g FIERS TEST

Total Strontium SR-RAD -0.012 0.12 0.17 1.0 U SR
Uranium 233/234 U-233/234 0.495 0.23 0.17 1.0 U
Uranium 235 15117-96-1 0.054 0.055 0.21 1.0 U U
Uranium 238 U-238 0.562 0.23 0.17 1.0 U
Plutonium 238 13981-16-3 0 0.072 0.28 1.0 U PU
Plutonium 239/240 PU-239/240 .0 0.072 0.28 1.0 U PU
Americium 241 14596-10-2 0 0.060 0.23 1.0 U AM
Potassium 40 13966-00-2 9.37 0.42 0.16 GAM
Cobalt 60 10198-40-0 U 0.021 0.050 U GAM
Cesium 137 10045-97-3 U 0.023 0.10 U GAM
Radium 226 13982-63-3 0.309 0.036 0.035 GAM
Radium 228 15262-20-1 0.526 0.096 0.093 GAM
Europium 152 14683-23-9 U 0.044 0.10 U GAM
Europium 154 15585-10-1 U 0.060 0.10 U GAM
Europium 155 14391-16-3 U 0.083 0.10 U GAM
Thorium 228 14274-82-9 0.416 0.023 0.019 GAM
Thorium 232 TH-232 0.526 0.096 0.093 GAM
Uranium 235 15117-96-1 U 0.080 U GAM
Uranium 238 U-238 U 2.3 U GAM
Americium 241 14596-10-2 U 0.068 U GAM

118-C-4 Horiz. Rod Cave Soil Smpl.

Lab id EBRLNE
'Protocol Hanford

DATA SHEETS Version Ver 1.0
Page 4 Form DVD-DS

SUMMOARY DATA SECTION Version 3.06
Page 14 Report date 05/27/03
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 112216

7522-005 JOONT9

DATA SHEET

SDG 7522 Client/Case no Hanford SDG H2216

Contact Melissa C. Mannion Contract No. 630

Lab sample id R305118-05 Client sample id JOONT9
Dept sample id 7522-005 Location/Matrix 118-C-4 Rod Cave SOLID

Received 05/19/03 Collected/Weight 05/15/03 08:15 1736 q

%solids 98.4 Custody/SAF No B03-024-01 B03-024

RESULT 2a ERR MDA RDL QUALI-

A2NALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Total Strontium SR-RAD -0.031 0.12 0.17 1.0 U SR

Uranium 233/234 U-233/234 0.388 0.18 0.17 1.0 U
Uranium 235 15117-96-1 0 0.055 0.21 1.0 U U

Uranium 238 U-238 0.526 0.23 0.17 1.0 U

Plutonium 238 13981-16-3 0 0.063 0.24 1.0 U PU
Plutonium 239/240 PU-239/240 0.032 0.063 0.24 1.0 U PU

Americium 241 14596-10-2 -0.034 0.068 0.6 1.0 U AM
Potassium 40 13966-00-2 8.64 0.58 0.28 GAM

Cobalt 60 .10198-40-0 U 0.030 0.050 U GAM

Cesium 137 10045-97-3 U 0.024 0.10 U GAM
Radium 226 13982-63-3 0.287 0.063 0.060 GAM
Radium 228 15262-20-1 0.446 0.13 0.13 GAM
Europium 152 14683-23-9 U 0.059 0.10 U GAM
Europium 154 15585-10-1 U 0.087 0.10 U GAM
Europium 155 14391-16-3 U 0.087 0.10 U GAM
Thorium 228 14274-82-9 0.354 0.033 0.035 GAM
Thorium 232 TH-232 0.446 0.13 0.13 GAM
Uranium 235 15117-96-1 U 0.12 U GAM
Uranium 238 U-238 U 3.4 U GAM
Americium 241 14596-10-2 U 0.23 U GAM

118-C-4 Horiz. Rod Cave Soil Smpl.

Lab id EBRLNE
Protocol Hanford

DATA SHEETS Version Ver 1.0

Page 5 Form DVD-DS
SUMMIARY DATA SECTION Version 3.06

Page 15 Report date 05/27/03
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation

000017



Eberline Services Bechtel Hanford Inc.
W.O. No. R3-05-1 18-7522 SDG H 2216

Case Narrative Page 1 of I

1.0 GENERAL

Bechtel Hanford Inc. (BHI) Sample Delivery Group H2216 was composed of six solid
(soil) samples designated under SAF No. B03-024 with a Project Designation of: 118-C-
4 Horizontal Rod Cave Soil Sampling - Verification, 11 8-C-4 Rod Cave.

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Eberline Services Sample Receipt Checklist. The
results were transmitted to BHI via e-Fax on May 27, 2003. The electronic data
deliverable (EDD) was transmitted to BH1-1 via e-mail on May 27, 2003.

2.0 ANALYSIS NOTES

2.1 Total Strontium Analyses

No problems were encountered during the course of the analyses.

2.2 Isotopic Uranium Analyses

No problems were encountered during the course of the analyses.

2.3 Isotopic Plutonium Analyses

No problems were encountered during the course of the analyses.

2.4 Americium-241 Analyses

No problems were encountered during the course of the analyses.

2.5 Gamma Spectroscopy Analyses

No problems were encountered during the course of the analyses.

Case Narrative Certification Statement

"I certify that this data package is in compliance with the SOW, both technically
and for completeness, for other than the conditions detailed above. Release of
the data obtained in this-hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature."

iZa~ ,6~m~- ,~J2,,2 ?,
Melissa C. Mannion Date 67
Program Manager
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Appendix 5

Data Validation Supporting Documentation
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Rev. 0

APPENIDIX A

RADIOCHEMICAL DATA VALIDATION CHECKLIST

R.ADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION AB( )I
PROJECT: k 'C- DATA PACKAGE: Z-I C

VALJDATOR: I~T LAD: I~ I DATE: G .
CASE: -- SDG:

ANALYSES PERFORMED

SAMPLES/MATRIX

3JIVO))t tE ooA oov

1. Completeness......................................................................................INA

Technical verification forms present? ...................................................... Yes N/A

Comments:

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

Instnuments/detectors calibrated?........................................................... Yes No N/A

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

Standards NIST traceable?'............................................. Yes No N/A

Data Validation Procedare for Radfochefncal Analysis 0 0
fk-tnh, 700000 0 2



MH-01433
Appendix A - Radiochemical Data Validation Checklist Revy. 0

Standards Expired? ................................................... Yes No N/A
Calculation check acceptable?'............................................................ Yes No N/A

Comments:

3. Continuing Calibration (Levels D, E) ........................................ N/A

Calibration checked within required frequency? ........................................ Yes No N/A
Calibration check acceptable? ...... o...................................................... Yes No N/A
Calibration check standards traceable?'.................................... Yes No N/A
Calibration check standards expired? ........... ........................................ Yes No N/A
Calculation check acceptable? ............................................................ Yes No N/A
Comments:

4. Background Counts (Levels D, E) ......................................................... s A

Background Contschecked wi euired fequncy ........................... Yes No N/A
Background Counts acceptable? .......................................................... Yes No N/A
Calculation check acceptable? ............................................................ Yes No N/A

Comments:

000023
Doia Validation Procedure for Radiochsemical Analysis
October2000



Apendix A - Radlochemical Data Validation Checklist Rev. 0

5. Blanks (Levels B, C, D, E).................................................................01 N/A

Method blank analyzed within required fr-equency' ...................................... es o N/A

Method blank results acceptable? ....................................................... YesN N/A

Analytes detected in method blank?'...................................... Yes EoN/A

Field blank(s) analyzed?'............................................. No N/A

Field blank results acceptable' ........................................................... Ye(1ig~)N/A

Analytes detected in field blank(s)?.................................................... 4S ~ /

Transcription/Calculation Errors? (Levels D, E) ...pZ . .................... Yes N4C )
Comments:, i "' - 4 Uc(t IZ2 jzg~z~

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

LCS /BSS analyzed within required frequency? ............................. sNo N/A

LCSIBSS, recoveries acceptable? .............. 5......................... No N/A
LCS/BSS, traceable? (Levels DE) ........................................................ Yes Ni

LCS/BSS, expired? (Levels DE) .......................................................... Yes N NI

LCS/BSS levels correct? (Levels DE) ................................................... Yes N N/4
TranScfiption/CalCulaton Errors? (Levels D, E) .................................... s.....Yes No

Comments:

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

Chemical carrier added?................................................................... Yes No N/A
Chemical recovery acceptable?'........................................................... Yes No N/A
Chemical carrier traceable? (Levels D, E ) ............................................. Yes No N/A
Data Validation Procedure for Radiochemwical Anaysis 0 0 ~
flifrtJlr 7fl00 02 V)-e
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Appedix A - Radlochemical Data Validation Checklist Rev. 0

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

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

Comments:

B. Tracer Recovery (Levels C,DAE) ........................................................... O0N/A

Tracer added? .......................................................jYes o N/A

Tracer recovery acceptable? ........................................... Ye No N/A

Tracer taceable? (Levels D,E )........................................................ Yes

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

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

Comments.

9. Matrix Spikes (Levels C, 1), E) ............................................) (/

Matrix spike analyzed? .................................................................... Yes No N/A

Spike recoveries acceptable?.............................................................. Yes No N/A

Spike source traceable? (Levels D, E).................................................... Yes No N/A

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

Transription/Calculation Errors? (Levels D, E)......................................... Yes No NA

Comments:

Data Validatiox Procedwefor Rudiockemical Analysi
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Appendix A - Radlochemical Data Validation Checklist Rev. 0

10. Duplicates (Levels C, D, E)...............................................................01 N/A

Duplicates Analyzed at required frequency? ............................................ s o N/A
RP1) Values Acceptable?9 .... ..........................................1.q )N o N/ A

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

Comments:

11. Field QCSamiples (Levels C, DE)......................................... ............. O13N/A

Field duplicate sample(s) analyzed?'................................... . No N/A

Field duplicate RJPD values acceptable? ....................................i No N/A

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

Field split RPD values acceptable? ...................................................... es0I

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

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

Comments: A) 0 V15 c'

12. Holding Times (All levels)

Are sample holding times accptable? ....................................(S)NO NIA

Comments:

Data Validation Procedure for Ratdiochemical Analyzw
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Appendix A - Radiochenulcal Data Valdation Checklist Rev. 0

13. Results and Detection Limits (All Levels )...............................................0E NIA

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

Resut supported in raw data?(Lecs D, E)............................................. Yes No

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

TranscriptiontCalculation exrrs? (Levels D, E) .......................................... Yes No (/

MDA's meet required detection limits? .................................................. Y"s N/A

Transcriptionfcalculation errors? (Levels 9,E).......................................... Yes No

Comments:

Data Yidoion Procedure for Radiochm~ical Analyispb 0 2
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2216

7522-008 Method Blank

METHOD BLANK

SDG 7522 Client/Case no Hanford SDG H2216
Contact Melissa C. Mannion Contract No. 630

Lab sample id R305118-08 Client sample id Method Blank
Dept sample id 7522-008 Material/Matrix _____________SOLID

SAP No B03-024

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAB NO pCi/g (COUNT) PCi/g pCi/g FIERS. TEST

Total Strontium SR-RAD -0.065 0.14 0.20 1.0 U SR
Uranium 233/234 U-233/234 0 0.069 0.26 1.0 U U
Uranium 235 15117-96-1 0 0.083 0.32 1.0 U U
Uranium 238 U-238 0.034 0.069 0.26 1.0 U U
Plutonium 238 13981-16-3 0 0.068 0.26 1.0 U PU
Plutonium 239/240 PU-239/240 0 0.068 0.26 1.0 U PU
Americium 241 14596-10-2 0.074 0.15 0.28 1.0 U AM
Potassium 40 13966-00-2 U 0.25 U GAM
Cobalt 60 10198-40-0 U 0.013 0.050 U GAM
cesium 137 10045-97-3 U 0.015 0.10 U GAM
Radium 226 13982-63-3 U 0.023 U GAM
Radium 228 15262-20-1 U 0.043 U GAM
Europium 152 14683-23-9 U 0.026 0.10 U GAM
Europium 154 15585-10-1 U 0.026 0.10 U GAM
Europium 155 14391-16-3 U 0.031 0.10 U GAM
Thorium 228 14274-82-9 U 0.014 U GAM
Thorium 232 TH-232 U 0.043 U GAM
Uranium 235 15117-96-1 U 0.039 U GAM
Uranium 238 U-238 U 1.2 U GAM
Americium 241 14596-10-2 U 0.*055 U GAM

118-C-4 Horiz. Rod Cave Soil Smpl.

QC-BLANK #44743J

Lab id EBRLNE
Protocol Hanford

METHOD BLANKS Version Ver 1.0
Page 1 Form DVD-DS

SUMMARY DATA SECTION Version 3.06
Page 8 Report date 05127/03
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H12216

7522-007 Lab Control Samrple
LAB CONTROL SAMPLE

SDG 7522 Client/Case no Hanford SDG H12216
Contact Melissa C. Nannion Contract No. 630

Lab sample id R305118-07 Client sample id Lab Control Sample
Dept sample id 7522-007 MateriaL/Matrix _____________SOLID

SAF No B03-024

RESULT 2a ERR NDA RDL QIJALI- ADDED 2a ERR REC 3a LNTS PROTOCOL
ANALYTE pCilg (COUNT) pCi/g pCi/g FIERS TEST pCilg pCi/g % (TOTAL) LIMITS

Total Strontiumn 22.0 0.56 0.21 1.0 SR 22.1 0.88 100 83-117 80-120
Uranium 233/234 21.4 2.4 -1.1 1.0 U 19.3 0.77 i1l 79-121 80-120
Uranium 235 16.1 2.0 0.29 1.0 U 15.7 0.63 102 79-121 80-120
Uraniumn 238 21.6 2.4 1.0 1.0 U 21.0 0.84 103 80-120 80-120
Plutonium 238 23.6 2.5 0.23 1.0 PU 26.8 1.1 88 83-117 80-120
Plutonium 239/240 27.3 2.8 0.23 1.0 PU 29.0 1.2 94 83-117 80-120
Amnericium 241 19.9 2.1 0.28 1.0 AM 21.0 0.84 95 82-118 80-120
Cobalt 60 1.17 0.050 0.023 0.050 GAN 1.16 0.046 101 76-124 80-120
Cesium 137 1.16 0.042 0.028 0.10 GAM 1.13 0.045 103 76-124 80-120

118-C-4 Horiz. Rod Cave Soil SmpI.

OC-LCS #44742

Lab id EBRINE
Protocol Hanford

LAB CONTROL SAMPLES Version Ver 1.0
Page 1 Form DVD-LCS

SUMM4ARY DATA SECTION Version 3.06
Page 9 Report date 05/27/03
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2216

7522-009 JOONT7

DUPLICATE

SDG 7522 Ctient/Case no Hanford SDG H2216

Contact Mel issa C. Mannion Contract No. 630

DUPLICATE ORIGINAL

Lab sample id R305118-09 Lab sample id R305118-03 Client samp~le id JOONT7

Dept sample id 7522-009 Dept sample id 7522-003 Location/Matrix 118-C-4 Rod Cave SOLID

Received 05/19/03 Collected/Weight 05/15/03 08:40 1604 a

.~solids 98.1 % solids 98.1 Custody/SAF No 803-024-01 .B03-024

DUPLICATE 2a ERR MDA RDL WALI- ORIGINAL 2a ERR MDA QUAL I- RPD 3a PROT

ANALYTE pCi/g (COUNT) pCi/g pCi/g HIERS TEST pCi/g (COUNT) pCi/g HIERS % TOT LIMIT

Total Strontium -0.001 0.13 0.18 1.0 U SR 0.004 0.13 0.17 U -

Uranium 233/234 0.605 0.26 0.24 1.0 U 0.472 0.23 0.17 25 97

Uranium 235 0 0.077 0.29 1.0 U U 0 0.054 0.21 U -

Uranium 238 0.605 0.26 0.24 1.0 U 0.517 0.23 0.17 16 93

Plutonium 238 0 0.066 0.25 1.0 U PU 0 0.070 0.27 U -

Plutonium 239/240 0 0.066 0.25 1.0 U PU 0 0.070 0.27 U-
Americium 241 0 0.056 0.21 1.0 U AM 0.030 0.060 0.23 U-
Potassium 40 9.65 0.45 0.18 GAM 9.70 0.72 0.37 1 34
Cobalt 60 U 0.020 0.050 U GAN U 0.033 U
Cesium 137 U 0.019 0.10 U GAM U 0.034. U -

Radium 226 0.277 0.040 0.040 6AM 0.338 0.063 0.067 20 48
Radium 228 0.466 0.10 0.088 6AM 0.536 0.13 0.14 14 59

Europiumn 152 U 0.045 0.10 U GAM U 0.076 U -

Europium 154 U 0.062 0.10 U GAN U 0.12. U

Europiuim 155 U 0.059 0.10 U GAM U 0.095 U
Thorium 228 0.445 0.026 0.024 6AM 0.433 0.036 0.038 3 35

Thorium 232 0.466 0.10 0.088 6AM 0.536 0.13 0.14 14 59
Uranium .235 U 0.081 U GAN U 0.13 U -

Uranium 238 U 2.5 U GAM U 4.0 U-
Americium 241 U 0.072 U GAM U 0.11 U

118-C-4 Horiz. Rod Cave Soil SmpL.

QCDP344744

Lab id EBRINE

Protocol Hanford
DUPLICATES Version Ver 1.0

Page 1 Form DVD-DUP
SUN MAR Y DATA SECTION Version 3.06

Page 10 Report date 05/27/03
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Date: 9 June 2003
To: Bechtel Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 11 8-C-4 Horizontal Rod Cave Sampling - Verification
Subject: Volatiles - Data Package No. H221 6-LLI (SDG No. H221 6)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
H221 6-LLI prepared by Lionville Laboratory Inc. (LLI). A list of th samples
validated along with the analyses reported and the method of analysis is provided
in the following table.

OONT. 5/1/0 Soi Ce Voatle by.EPA.8.6..

JOQP13 5/15/03 Soil C Volatiles by EPA 8260B

Data validation was conducted in accordance with the BHI validation statement of
work and the 11 8-C-4 Horizontal Rod Cave Characterization Plan (DOEIRL-97-33,
Rev. 0). Appendices 1 through 5 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

Holding Times

Analytical holding times are assessed to ascertain whether the holding time

requirements were met by the laboratory. Samples must be analyzed within: 14
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days of the date of sample collection for VOAs. If holding times are exceeded,
but not by greater than twice 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 twice the limit, all associated
detected sample results are qualified as estimates and flagged "J" and all non-
detects are rejected and flagged "UR".

All holding times were met.

*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 required detection limit (RDL) 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 RDL, qualified as undetected and flagged
itU"i.

All method blank results were acceptable.

Field Blanks

One equipment blank (JOOPi 3) was submitted for analysis. Methylene chloride
and acetone were detected in the field blank. Under the BHI statement of work,
no qualification is required.

*Accuracy

Matrix Spike/Matrix Spike Duplicate Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical
accuracy of the reported data and 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 established laboratory quality control limits.
If spike recoveries are outside control limits, detected sample results less than
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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 MS/MSD results were acceptable.

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 unaccept 'able
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.

*Precision

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. For samples analyzed
using SW-846 protocol, results must be within RPD limits of +/- 20% for water
samples and +-35% for solid samples. 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 MS/MSD RPID results were acceptable.
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Field Duplicate Samples

One pair of field duplicate samples (samples JOONT5/JOONT9) were submitted
to [LI for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. All field duplicate results were acceptable.

*Analytical Detection Levels

Reported analytical detection levels are compared against the 11 8-C-4 Horizontal
Rod Cave Characterization Plan required detection limits (RDLs) to ensure that
laboratory detection levels meet the required criteria. No volatile organic RDI-s
were specified and thus no comparison could be made.

* Completeness

Data package No. H221 6-LLI 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

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-97-33, Rev. 0, 1 18-C-4 Horizontal Rod Cave Characterization Plan,
August 1997 and CCN 101907 Addendum, 19 February 2003.
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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 BHI
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 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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DATA QUALIFICATION SUM MARY

SDG: H2216 REVIEWER: DATE: 6/9/03 PAGEL1OLL.-
TLI

COMMENTS: No qualifiers assigned.]
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Client: TNU-HANFORD B03-024 W.O. #: 11343-606-001-9999-00
LVL #: 03051,434 Date Received: 05-17-2003.
SDG/SAF # H2216/B03-024

GCIMS VOLATILE

Six (6) soil samples were collected on 05-15-2003.

The samples and their associated QC samples were analyzed according to criteria set forth in Lionville
Laboratory OPs based on SW 846 Method 8260B for TCL volatile target compounds on 05-20,2 1-
2003.

The following is a summary of the QC results accompanying these sample results and a description of
any problems encountered during their analyses:

1 . All results presented in this report are derived from samples that met LvLI's sample acceptance
policy.

2. The samples were analyzed within holding time.

3. Non-target compounds were not detected in the samples.

4. All surrogate recoveries were within EPA QC limits.

5. All matrix spike recoveries were within EPA QC limits.

6. All blank spike recoveries were within EPA QC limits. The blank spike sample was
inadvertently spiked with full list spiking compounds instead of CLP spiking compounds. A
copy of the Sample Discrepancy Report (SDR) has been enclosed.

7. Internal standard area and retention time criteria were met.

8. "1 certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the data
contained in this hard-copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the following signature."

SJ. Michael Taylor Date
President
Lionville Laboratory Incorporated
son\grop\data\voa\tnu-hanford)03O4-434.doc
The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this repoit are integral parts of the
analytical data. Therefore, this report should only be reproduced in its entirety of I 4 pages. 0 0 01

208 Welsh Pool Road 0 Exton, PA 19341-1313 * (610) 280-3000 *Fax (610) 280-3041
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GC/MS OROANIC DATA VALIDATION CHECIST

FROMM SDAT 2Z1(G 2721

ANALYSI RFORM
SW 2. SW446 3260 SW46 320an4 37

SAMPLOWAMh

1. DATA ]PACKAGE COMPLWflNM AND CASE NARRATIVE

Tec*Wvaifiad -utaim eo ~C b I . .............. 
........... ... No&

ICAm b icVeam cc k ~ ?... .... . .......* .............. ... .WCeai d m da im ac oepm ...... 
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4. ACCURACY (Level C. D, ami 3)
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C/MS ORGANdIC DATA VALIDATION CHECIUAT

I. P~lwimor (Levels c. D. od 3)
I 4 S f 4 S D s u q e s n d ? . . . . . . . - . - - * * * * * * - - . - *Y e s N O N I A

t.~I bIS RD val es ccep mbl?......, . .n~ n ..... a4fl. ... .. es No N/A
NSMSLD 5milon NW~ trucesbip (Lveis D, E) . .. ............... No*..

MS/MS s"Oftft eapired (Le D. 9) . ..... ........ . ....... Yes No
Field &*MlcWs RPO yak..a ach... 

............ (~ M W/A
Field Wfit RPD vakae acepW&ib~? .*.. 

.. ~.n...Yet
Tims ptmrralios (LevelsO), .) ......... .... ....... Nt

6. SY3TKM PflrYOnaArCZ (LvW* ID MWd 5)
a y .d? .- . ....... ............. .. . . .-...- .-................ s N/A

DIIm standaed am=saceubl?...**,.-,..~.....Yes 
Mo N/A

lumunadw eftsesi . . .. ....... ....... ........ ........... Yu No N/A
Stmuhrds traceable? .................... ....... ......... .................... .... .Yes No N/A
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Lionville Laboratory Sample Discrepancy Report (SDR) SR#

Iniiator i 2 2 Batch: O L+A-Parameter: rr' '..rJ -
Date: Samples: MatnMatrix:
Client: T7-Q r1niGZ! fl3-j' Method: An!ymcAwwictP/ Prep Batch:._______

1. Reason for SDR
a. COC Discrepancy _ Tech Profile Error __ Client Request Sampler Error on C-C-C

-Transcription Error __ Wrong Test Code __Other ___________

b. General Discrepancy
-Missing Sample/Extract __ Container Broken - Wrong Sample Pulled __ Label ID's Illegible

_Hold Timei Exceeded __ Insufficient Sample __ Preservation Wrong - Received Past Hold
-improper Bottle Type __ Not Amenable to Analysis

Note*: Verified by [Log-In] or [Prep Group) (cirde) ... signatureldate:

c. Problem (include all relevant specific results; attach data if necessary)

2. Knownor Probable Causes(s)

3. Discussion and Proposed Action Other Description:
-Re-log

__Entire Batch n ~0-
__Following Samples:

__Re-leach

__Re-extract

-Re-digest

__Revise EDO
-Change Test Code to______
__Place On/Take Off Hold (circle)
4.Pjc aaer Instructions.. .signatufe/date: 4,-

V Concur with Proposed Action
-Disagree with Proposed Action; See Instruction
__Include in Case Narrative

Client Contacted:
Date/Person ___________

__Add

__Cancel

5. Final Action ... signature/date: Other Explanation:
__Verified re-log][leach][extactil 'ge st][analysis].(circle)

Indluded in Case Narrative
'Hard Copy COC Revised
__Electronic COC Revised
__EDD Corrections Completed

When Final Action has been recorded, forward original to QA Specialist for distribution and filing.

Route Distribution of Cornl eted SDR Route Distribution of Completed -SDR
X Initiator -Lo4tri. _ _ Metals: Beegle
X Lab General Manager M Taylor _ __Inorganic: Perrone
T Project Mgr stn/ mon ffaslett _ __GCILC: Kiger

- XTechnical Mgr~ Wess-o-n7Daniels _ __MS: Rychlak/Layman
70X A (file) __ Log-in: Melnic

Data Management Feldman _ __Admin: Soos
- -Sample Prep: Beegle/Kiger __ Other _____
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Date: 9 June 2003
To: Bechtel Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 11 8-C-4 Horizontal Rod Cave Sampling - Verification
Subject: Inorganics - Data Package No. H2216-LLI (SDG No. H2216)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
H221 6-LLI prepared by Lionville Laboratory Inc. (LLI). A list of the samples
validated along with the analyses reported and the method of analysis is provided
in the following table.

Sampl P*ID,*I Sample Mei WVildat AO*alyst-

JOOPi 3 5/1 5/03 Soil c See note 1

JOONT7 5/1 5/03 Soil C See note 1

JOONT6 5/15/03 Soil c See note 1

JOONT9 5/15/03 Soil C See note 1

1 -Metals by 6010B and mercury by 7471 A.

Data validation was conducted in accordance with the BHI validation statement of
work and the 11 8-C-4 Horizontal Rod Cave Characterization Plan (DOEiRL-97-33,
Rev. 0). Appendices 1 through 5 provide the following information as indicated
below:

Appendix 1 . Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
Appendix 6. Additional Documentation Requested by Client

DATA QUALITY 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 28 days for
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mercury and 6 months for ICP metals.

All holding times were acceptable.

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 "U". 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.

All preparation blank results were acceptable.

Field (Equipment) Blank

One equipment blank (JOOPi 3) was submitted for analysis. Arsenic, barium and
lead were detected in the field blank. Under the BHI statement of work, no
qualification is required.

*Accuracy

MatixSpke

Matrix spike (MS) analyses are used to assess the analytical accuracy of the
reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike 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
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" UJ". Samples with a spike 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 spike recovery greater than 130% and a sample
result less than the IDL, no qualification is required.

All matrix spike recovery 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

One pair of field duplicate samples (samples JOONT5/JOONT9) were submitted
to LLI for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. The RPD for lead was outside QC limits (162%). Under the BHI
statement of work, no qualification is required. All other field duplicate results
were acceptable.

*Analytical Detection Levels

Reported analytical detection levels are compared against the 11 8-C-4 Horizontal
Rod Cave Characterization Plan required detection limits (RDLs) to ensure that
laboratory detection levels meet the required criteria. All reported analytes met the
RDL.

*Completeness

Data package No. H221 6-LLI was submitted for validation and verified for

completeness. Completeness is based on the percentage of data determined to be
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valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-97-33, Rev. 0, 1 18-C-4 Horizontal Rod Cave Characterization Plan,
August 1997 and CCN 101907 Addendum, 19 February 2003.
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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 BHI
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).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: H2216 REVIEWER: DATE: 6/9/03 PAGE 1 OF-1-

COMMENTS: No qualifiers assigned. -----
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 05/27/03

CLIENT: TNUHANFORD B03-024 H2216 LVL LOT #: 03051,434

WORK ORDER: 11343-606-001-9999-00

REPORTING DILUTION

SAM4PLE SITE ID ANP.LYTE RESULT UNITS LIMIT FACTOR

-001 JOOP13 Silver, Total 0.12 u MG/KG 0.12 1.0

Arsenic, Total 0.65 MG/KG 0.32 1.0

Barium. Total 1.1 MG/KG 0.02 1.0

Cadmium, Total 0.04 u MG/KG 0.04 1.0

Chromium, Total 0.77 ui MG/KG 0.77 1.0

Mercury, Total 0.02 u MG/KG 0.02 1.0

Lead, Total 0.46 MG/KG 0.23 1.0

Selenium, Total 0.41 Ii MG/KG 0.41 1.0

-002 JOONTS Silver, Total 0.12 u MG/KG 0.12 1.0

Arsenic, Total 2.3 MG/KG 0.32 2.0

Barium, Total 35.2 MG/KG 0.02 1.0

Cadmium, Total 0.04 u MG/KG 0.04 1.0

Chromium, Total 6.1 MG/KG 0.77 1.0

Mercury, Total 0.02 u MG/KG 0.02 1.0

Lead, Total 2.1 MG/KG 0.23 1.0

Selenium, Total 0.41 u MG/KG 0.41 1.0

-003 JOONT6 Silver, Total 0.12 u MG/KG 0.12 1.0

Arsenic, Total 2.1 MG/KG 0.33 1.0

Barium, Total 37.7 MG/KG 0.02 1.0

Cadmium, Total 0.04 u MG/KG 0.04 1.0

Chromium, Total 7.2 MG/KG 0.78 1.0

Mercury, Total 0.02 u MG/KG 0.02 1.0

Lead, Total 2.8 MG/KG 0.23 1.0

Selenium, Total 0.41 u MG/KG 0.41 1.0

-004 JOONT7 Silver, Total 0.12 u MG/KG 0.12 1.0

Arsenic, Total 2.5 MG/KG 0.33 1.0

Barium, Total 42.7 MG/KG 0.02 1.0

Cadmium, Total 0.04 u MG/KG 0.04 1.0

Chromium, Total 6.5 MG/KG 0.78 1.0

Mercury, Total 0.02 u MG/KG 0.02 1.0

Lead, Total 3.9 MG/KG 0.23 1.0

Selenium, Total 0.42 u MG/KG 0.42 1.0
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Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 05/27/03

CLIENT: TNUHAN4PORD B03-024 H2216 LVL LOT #: 0305L434

WORK ORDER: 11343-606-001-9999-00

REPORTING DILUTION

SAM4PLE SITE ID ANALYTB RESULT UNITS LIMIT FACTOR

-005 JOONT8 Silver, Total 0.12 u MG/KG 0.12 1.0

Arsenic, Total 2.4 MG;/KG 0.33 1.0

Barium, Total 44.3 MG/KG 0.02 1.0

Cadmium, Total 0.04 u MG/KG 0.04 1.0

chromium, Total 7.8 MG/KG; 0.78 1.0

Mercury, Total 0.02 u MG/KG 0.02 1.0

Lead, Total 19.7 MG/KG 0.23 1.0

Selenium, Total 0.41 u MG/KG 0.41 1.0

-006 JOONT9 Silver, Total 0.12 u MG/KG 0.12 1.0

Arsenic, Total 2.S MG/KG 0.33 1.0

Barium, Total 44.8 MG/KG 0.02 1.0

Cadmium, Total 0.04 u MG/KG 0.04 1.0

Chromium, Total 6.2 MG/KG 0.78 1.0

Mercury, Total 0.02 u MG/KG 0.02 1.0

Lead, Total 20.1 MG/KG 0.23 1.0

Selenium, Total 0.42 u MG/KG 0.42 1.0
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Analytical Report

Client: TNU-HANFORD B03-024 WON#: 11343-606-001-9999-00
LVL#: 0305L434 Date Received: 05-17-03
SDG/SAF#: H221 6AB03 -024

METALS CASE NARRATIVE

1. This narrative covers the, analyses of 6 soil samples.

2. The samples were prepared and analyzed in accordance with methods checked on the
attached glossary.

3. All analyses were performed within the required holding times.

4. All results presented in this report are derived from samples that met LvLI's sample
acceptance policy.

5. All Initial and Continuing Calibration Verifications (IC V/CC Vs) were within the 90-110%
control limits with the exception of the ending CCVs for Cadmium. and Chromium in file
TA052 lB. All samples were less than the IDL for Cadmium. All samples were rerun for
Chromium in file PS0522A.

6. All Initial and Continuing Calibration Blanks (ICB/CCBs)- were within control limits (less
than the PQL).

7. All preparation/method blanks (MB) were within method criteria {less than the Practical
Quantitation Limit (3X the IDL), MB value less than 5% of the RCRA limit, or samples
greater than 20X MB value}. Refer to the Inorganics Method Blank Data Summary.

8. All ICP Interference Check Standards were within control limits.

9. All laboratory control samples (LCS) were within the 80-120% control limits. Refer to the
Inorganics Laboratory Control Standards Report.

10. All matrix spike (MS) recoveries were within the 75-125% control limits. Refer to the
Inorganics Accuracy Report.

11. All duplicate analyses were within the 20% Relative Percent Difference (RPD) control
limits. Refer to the Inorganics Precision Report.

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this
report are integral parts of the analytical data. T'herefore, this report should only be reproduced in its entirety of pages.

208 Welsh Pool Road 9 Exton, PA 19341-1313 e (610) 280-3000 * Fax (614 W /fir-4



12. For the purposes of this report, the data has been reported to the Instrument Detection Limit
(JDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in
a region of less-certain quantification.

13. I certify' that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the
data contained in this hard-copy data package has been authorized by the Laboratory
Manager or a designee, as verified by the following signature.

I ain Daniels Date
Laboratory Manager
Lionville Laboratory Incorporated
gmb/m05-434

IvLI
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Appendix 5

Data Validation Supporting Documentation
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Data Validation Checklists Rev. 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

ATIDATION A BD

FROMEC: 
DATA PACKAGE: 24z-zIC

VALIDATORL LA:D 
M-6

SAMPLESMATIX

c~~oovr 6(3 xTS 21cxpj-( 100AJF-7 1~

1. DATA PACKAGEZ COMPLEWoM AmD CASE NARRATMV
Technical Verification docwnentatjonz present? .................................................... ..... e No W4
Couldnents:-

2. R1Th4MENT PERFORMANCE AND CALIBRATIONS (Levels D and X)
Initial calibrations perfonned on all inuuneuts? ........ ...................................... Yes No A
Initial calibrao n acceptable? .. ... . .. ........................... 

................ .... . . ye MAJCP intexference checks acceptable? .**. ........I................................... ........ ~ A
1C n CCV checks peroI1Ded ont all inhm zts? ....................-....... .......................... Yes No NMA

1CV and CC V checks acceptable? .................. .............................................. Ye No N/A

Standards expired?............................... . .... I................................................. YesN N/A
Calculation check acceptable?............................. .................................................... Yes N M/A

Data Valfidion Procedure for chemical Anals
October 2000 000019 A l



Data Validation Checklists Rev. 0

INoRGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. BLAMS 9"&el B, C, D, and E)
ICB and CCB checks perfoiwed for all applicable analyses? (Levels D, E)............................... Yes No 1
ICB and CCB resmlts acceptable? (Levels D, E) ... ............... .................................... Yes No

L bO hto y blanks analyzed? ................ .............. .................................. -Ye" N /Labofatoy blank results acceptable? ............... . .......... ........ .... ........ .. No NIA

Field blanks analyzed? (Levels CD, E)...........................................................N/0 A
Field blankresuft acceptable?.(Lewis...... )....... . ....... .......... . . .... .......... Yes

Tncripeincalculatiou ewrors? (Levels D, E) ............................. ...... Yes No...
commuenw.f) ~t-

4. ACCURACY (Levels C, D, and E)
MS/MSD sam~ies analyzed? ......................................................... N/A

MS/MS results acptable? ... ....................................................... IM No
M U/M stndar NIST taceable? (Levels; D, E)...................................................... ...Yes

MSIMSD standards expired? (Levels D, E) ............................................................... Yes No N.
LCS/BS sanles analyzed? .......................................................................... Yes No
LCS/BSS results acceptable?....................................................................... Yes No

Standardstraeable? (Levels D,E)................................................................. Yes NoN
Standards expired? (Levels D, E) .................................. .......................................... Yes No
TranscriptdoWlclation wron? (Levels D, E) ..............-............................ ....... ....Yes No
Perfonuance audit SanIPIe(s) analyzed?.................................................................... Y&3) NIA
Perfoannc audit swWle, results acceptable? ......*................................................Yes No
Conmients X )

Daita Validadon Procedure for Chemcal Analysis
Olctober 2000 000020



RMIW 433
Data Validation Checklist Rev.O0

INORGANIC ANALYSIS DATA VALIAIN CHECKLIST

S. PRECIUSION (Lewis C, D, and E)
Duiplicate RPD values acceptable? ..................................................... s oN/A
Dupicafe resuilts acceptable? ................................................... .............. L

NSMS standards NIST tracable? (Levls D. E) . ..... .. ** . . ........... Es No N/A

MSIMSD standards expired? (Levels D, E)................................................................. Yes No
Field duplicate ftP! values accptable?......................................................................... (& NA
Field splt RPD values acceptable? .......................................................................... Yes No
Thmannpton~calculation error? (Levels D, E) .............................. - ........................ Yes No

Coumments:

6. ICP QUALITY CONTROL (Levels D and E)
IC? seia dion saaipls anbw?.................................................................. Yes No A0
IC? serial dilution %AD value acceptble? ............................. .................................Yes No N/A
ICP post disestiRoI spike required? ................................................................ e No M/A
IC? post digestion spike values acceptable? ............................................................Yes No N/A

St~~ads u~r...............................................................................................YesNoN/

Tranwiptim/cacul....... ?............................................................................... Yes No
Comnena.

Data Validaitop Procedue fr Chemical Anabays,
Octobe2000 0000121 A 10



Data Validation Checkisats Rev. 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

7. FURNACE AA QUALIT CONTROL (Levels D and E)
Duplicate injections performed as required? ................................... *................ ............... Yes No
Duplicate injection %RSD values acceptable? .............................................................. Yes No A

Anlyuical Wakes perfoumwd as rerd ................................................................. Yes No N/A
Analytical spike recoeries acceptable? ..... ...... ............. .............................. Yes No MA

Standards traceable? .............................. ........................................... ....... e No N/A

MSA pefre as required? ....................................... ............................. ........ Yes No W/A
MSA results acceptable? ......... .............................. .............................. Yes No N/A
Transcriptionalculation errors? ............................................................................. Yes No NIA
Commnents:

8. HOLDING TIMES (all levels)

Samles properly preserved? ......................................................... .................. No WA
Samuple holding times acceptable?...................................... ......... I........................y~ No NIA

Data Vaidaion Procedaire for Chewical Analysis
October 2000 000022



Data Validation Checklists Rv

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUArnTArIoN AmD DETECTION LImiT (al levels)
R e s u l t s e p o t e d fo r a U l r q u e s te d a n a l y s e s ? ......... . . . . . . . . . . . . .... .. . . . . . . . . . .... ..................NN /
Rresults =Wartued in the raw data? (Levels D, R).......................................................... Ye No
Sanles rawely Prqxped? (Lvvels D, E) ...... ............................. ......... .......Ye No
Detectkm hn~t urt RDL? ......................................................... s No N/A
Transcrkptonicalcuiatio errors? (Levels D, E)................................................Ye No
Conxem-

Daa Validaion Procedure for Chemical Analysis 000023
October 200D 'f
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Lionville Laboratory, Inc.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 05/27/03

CLIENT: TNUHANPORD B03-024 H2216 LVI. LOT #: 03051,434

WORK ORDER: 11343-606-001-9999-00

REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

BLANKI 03L0271-MBl Silver, Total 0.12 u MG/KG -0.12 1.0

Arsenic, Total 0.33 u MG/KG 0.33 1.0

Barium, Total 0.02 u MG/KG 0.02 1.0

Cadmium, Total 0.04 u MG/KG 0.04 1.0

Chromium, Total 0.79 u MG/KG 0.79 1.0

Lead, Total 0.23 u MG/KG 0.23 1.0

selenium, Total 0.42 u MG/KG 0.42 1.0

BLANKI 03C0121-MB1 Mercury, Total 0.02 u MG/KG 0.02 1.0

000025



Lionville Laboratory. Inc.

INORGANICS ACC URACY REPORT 05/27/03

CLIENT: TNUHANPORD E03-024 H42216 LVL LOT #*: 0305L434

WORK ORDER: 11343-606-001-9999-00

SPIKED INITIAL SPIKED DILUTION

SAMPLE SITE ID AIIALYTE SAMPLE RESULT AMOUNT %kRECOV FACTOR (EP)

-002 JOONTS Mercury, Total 0.17 0.02u 0.16 110.1 1.0

-003 JOONTE Silver, Total 4.6 0.12u 4.9 93.9 1.0

Arsenic, Total 188 2.1 196 94.8 1.0

Barium, Total 233 37.7 196 99.7 1.0

Cadmium, Total 4.8 0.04u 4.9 98.0 1.0

Chromium, Total 27.7 7.2 19.6 104.6 1.0

Lead, Total 51.1 2.8 48.9 98.8 1.0

selenium, Total 168 0.41u 196 85.9 1.0
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Lionville Laboratory, Inc.

INORGANICS PRECISION REPORT 05/27/03

CLIENT: TNUHANFORD B03-024 H2216 LVI. LOT #: 030SL434

WORK ORDER: 11343-606-002-9999-00

INITIAL DILUTION

SA MPLE SITE ID ANALYTE RESULT REPLICATE RPD FACTOR (REP)

-002REP JOONTS Mercury, Total 0.02u 0.02u NC 1.0

-003REP JOONT6 Silver, Total 0.12u 0.12u NC 1.0

Arsuenic, Total 2.1 2.4 13.3 1.0

Barium, Total 37.7 42.8 12.7 1.0

Cadmium, Total 0.04u 0.04u NC 1.0

Chromium, Total 7.2 8.5 16.6 1.0

Lead, Total 2.8 3.3 16.4 1.0

Selenium, Total 0.41u 0.41u NC 1.0

000027



Date: 9 June 2003
To: Bechtel Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 11 8-C-4 Horizontal Rod Cave Sampling - Verification
Subject: PCBs - Data Package No. H2216-LLI (SDG No. H2216)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
H2216-LLI prepared by Lionville Laboratory Incorporated (LLI). A list of the
samples validated along with the analyses reported and the method of analysis is
provided in the following table.

Sample ID Sample Media Validation Analysis

JOOP13 5/15/03 Soil C PCBS by 8082

JOONT5 5/15/03 Soil c PCBS by 8082

JOONT6 5/15/03 Soil C PCBS by 8082

JOONT7 5/15/03 Soil C PCBS by 8082

JOONT8 5/1 5/03 Soil C PCBS by 8082

JOONT9 5/1 5/03 Soil C PCBS by 8082

Data validation was conducted in accordance with the BHI validation statement of
work and the 11 8-C-4 Horizontal Rod Cave Characterization Plan (DO EIRL-97-33,
Rev. 0). Appendices 1 through 5 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

o Holding Times

Sample data were assessed to ascertain whether the holding time requirements
were met by the laboratory. The holding time requirements are as follows: Soil

0 00 0O01i



samples must be extracted within 14 days of the date of sample collection and
analyzed within 40 days from the date of extraction.

If holding times are exceeded by less 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 detected sample results are qualified as estimates and
flagged "J" and all non-detects are rejected and flagged "UR".

All holding times were acceptable.

*Method Blank

Method blank analyses are performed to determine the extent of laboratory
contamination introduced through sampling, sample preparation or analysis. At
least one method blank analysis must be conducted for every 20 samples.
Method blanks should not contain target compounds at a concentration greater
than required quantitation limit (RQL). If target compounds are present, sample
results less than five times the blank concentration are qualified as undetected
and flagged "U". If the sample result is less than five times the blank
concentration and less than RQL, the result is qualified as undetected and
elevated to the RQL.

All method blank target compound results were acceptable.

Field Blanks

One equipment blank (JOOPi 3) was submitted for analysis. No PCBs were
detected in the field blank.

*Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike analyses are performed in duplicate and must be
within control limits of 70% to 130%. If spike recoveries are outside control
limits, detected sample results less than five times the spike concentration are
qualified as estimates and flagged "J". Non-detected 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.

000



Due to the matrix spike and matrix spike duplicate being diluted out, all PCB
results were qualified as estimates and flagged "J".

Surrogate Recovery

The analysis of surrogate compounds provides a measure of performance for
individual samples. Matrix-specific surrogate compound recovery control
windows have been established by the laboratory. When a surrogate compound
recovery is outside the control window, all positively identified target
compounds associated with the unacceptable surrogate recoveries are qualified
as estimates and flagged "J". Non-detected compounds with surrogate
recoveries less than the lower control limit are qualified as having an estimated
detection limit and flagged "UJ". Non-detected compounds with surrogate
recoveries above the upper control limit require no qualification.

Due to the surrogates being diluted out, all PCB results were qualified as
estimates and flagged "J".

*Precision

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 as the relative percent difference (RPD) between the recoveries of
duplicate matrix spike analyses performed on a sample. For soil samples,
results must be within RPD limits of plus/minus 30%. 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.

Due to the matrix spike and matrix spike duplicate being diluted out, all PCB
results were qualified as estimates and flagged "J".

Field Duplicate Samples

One pair of field duplicate samples (samples JOONT5/JOONT9) were submitted
to LLI for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. All field duplicate results were acceptable.

0O0OC3



" Analytical Detection Levels

Reported analytical detection levels are compared against the required detection
limits (RDL's) to ensure that laboratory detection levels meet the required
criteria. No RDLs were specified and thus no comparison could be made.

* Completeness

Data Package No. H2216-LLI 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

Due to the matrix spike and matrix spike duplicate being diluted out, all PCB
results were qualified as estimates and flagged "J". Due to the surrogates being
diluted out, all PCB results were qualified as estimates and flagged "J". Data
flagged "J" indicates that the associated concentration is an estimate, but under
the BHI statement of work, the data may be usable for decision-making purposes.
All other validated results are considered accurate within the standard error
associated with the methods.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1 997.

DOE/RL-97-33, Rev. 0, 1 18-C-4 Horizontal Rod Cave Characterization Plan,
August 1997 and CCN 101907 Addendum, 19 February 2003.
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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
procedures herein 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 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 (i.e., usable for decision-making
purposes).

COO (3M



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: H2216 IREVIEWER: JDATE: 6/9/03 PAGE 1 OF 1
_________________JTLIjI_______

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

PCBs JAll MS/MSD diluted out

PCBs JAll Surrogate diluted
out

(JOG CS



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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Appendix 4

Laboratory Narrative and Chain-of -Custody Documentation

0 0 0



Analytical Report
Client: T'NU-HANFORD B03-024 W.O. #: 11343-606-001-9999-00
LVL #: 0305L434 Date Received: 05-17-03
SDG/SAF #: H2216/B03-024

PCB

The set of samples consisted of six (6) soil samples collected on 05-15-03.

The samples and their associated QC samples were extracted on 05-19-03 and analyzed according to
Lionville Laboratory OPs based on SW846, 3rd Edition procedures on 05-24-03. The extraction
procedure was based on method 3540 and the extracts were analyzed based on method 8082.

The following is a summary of the QC results accompanying the sample results and a description of
any problems encountered during their analyses:

I1. All results presented in this report are derived from samples that met LvLI's sample acceptance
policy.

2. All required holding times for extraction and analysis have been met.

3. All samples and their associated QC samples received Florisil, Sulfuiric Acid, and Sulfur
cleanups.

4. The method blank was below the reporting limits for all target compounds.

5. Three (3) of four (4) obtainable surrogate were outside acceptance criteria. A copy of the Sample
Discrepancy Report (SDR) has been enclosed.

6. All blank spike recoveries were within acceptance criteria.

7. Matrix spike recoveries were unobtainable due to the dilution required for analysis.

8. All samples required 50-fold instrumnent dilutions due to the high concentrations of non-target
analytes. Reporting limits have been adjusted to reflect the necessary dilutions.

9. All initial calibrations associated with this data set were within acceptance criteria.

10. All continuing calibration standards analyzed prior to sample extracts were within acceptance
criteria.

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of tlis report are integral parts of the

analytical data. Therefore, this report should only be reproduced in its entirety of IlI pages.

0000-013
208 Welsh Pool Road - Exton, PA 19341-1313 - (610) 280-3000 * Fax (610) 280-3041



11. 1 certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the
data contained in this hard-copy data package has been authorized by the laboratory
Manager or a designee, as verified by the following signature.

Iai aniels Date
b oratory an~age~r

Lionville Laboratory Incorporated

pef~r~group\data\pest\tnti hanford\05L-434.pcb

IvLI 000 0'1 4
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Appendix 5

Data Validation Supporting Documentation
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%PPCUUi1 BHI-01435
Data Validation Checklists Rev. 0

PESTICIDEIPCB DATA VALIDATION CHECKLIST

VALIDATION A BD
LEVEL: (§ ) )

PROJECr: \'.C-DATA PACKAGE: ~ 2(

VAUIDATOR: LAB: L LiiDATE: ( j~
CASE: SDG: 2-1

== LYSES PERFORMIED
SW-846 8081 SW-846 8081 SW-946 80892 SW-946 801

I(TCLIP) (TCLP)

-SAMPLES/MATRIX

jQ&0 I "JcU0 y5 i3C,,AJTG 2jCJA)T-7

I. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present?.............................................................. Yes No(C/A

2. INSTRUMENT PERFORMANCE A"D CALEBRATIONS (Levels D and E)
Initial calibrations acceptable? ....................................................................... Yes No N/A

Continuing calibrations acceptable?.......................................................................... Yes No N/A
Standards traceable? ...............-....................................................................Yes No N/A
Standards expired? ....................................................................................... Yes N N/A

Calculation check acceptable? ................................................................................ Yes No N/A
DDT and endrin breakdowns acceptable? ................................................................... Yes No I
Comments:

Data Validanon Procedure for Chemical Analysris (
October 2000 0 )0-A.8A e



Appendix A - BHI-01435

Data Validation Checlists Rev. 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

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

Duplicate RPD values acceptable?........................................................................... Yes o N/A

Duplicate results acceptable? .................................................................................... oN/A

MS/MSD standards NIST traceable? (Levels D, E)......................................................... Yes No(4

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

Field duplicate RPD values acceptable? ....................................................................... asNo N/A

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

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

Commnents:

6. HOLDING TIMS (all levels)

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

Commnts:

Data Validation Procedure for Chemical Analysis
October 2000 000019



Appendix A - BIII-01435

Data Validation Checklists Rev. 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

7. RESULT QUANTIATION AND DETECTION LIMITS (all levels)

Results reported for all requested analyses? .......................................................... sNo N/A

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

Sanmples properly prepared? (Levels D. 1E) .................................................................. Yes No

Detection limits meet RDL? . .................................................................... Yes No N

Transcriptiontcalculation errors? (Levels D E)............................................................. Yes No /

Conments:

ata Validation Procedure for Chemical Analysis
October 2000 000020



Appendix 6

Additional Documentation Requested by Client
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Lionville Laboratory, Inc.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 05/27/ 03

CLIENT: TNUHANFORD E03-024 H2216 LVL LOT #: 0305L434

WORK ORDER: 11343-606-001-9999-00

REPORTING DILUTION

SAMPLE SITE ID ANALrrE RESULT UNITS LIMIT FACTOR

.. . . . . .. . . . . . . . . . .. . . . . . .

BLANK10 03LV1044-ME1 Chromium VI 0.40 ui MG/KG 0.40 1.0

BLANK10 03LV1045-MB1 chromium vi 0.40 u MG/KG 0.40 1.0

0 00 02



Lionville Laboratory, Inc.

INORGANICS PRECISION REPORT 05/27/03

CLIENT: TNUHANFORD B03-024 H2216 
LVI, LOT #: 030SL434

WORK ORDER: 11343-606-001-9999-00
INITIAL 

DILUTION

SAM4PLE SITE ID ANALYTE RESULT REPLICATE RPD FACTOR (REP)

-001REP J00P13 %Solids 99.9 99.9 0.010 1.0

Chromium VI 0.40u 0.40u NC 1.0

0 0O0 024



Lionville Laboratory, Inc.

INORGA~NICS ACCURACY REPORT 05/27/03

CLIENT: TNUHANFORD B03-024 H2216 LVI, LOT #: 0305L434

WORK ORDER: 11343-606-001-9999-00

SPIKED INITIAL SPIKED DILUTIO14

SAMPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT %RECOV FACTOR (SPK)

-001 J0OPl3 soluble Chromium VI 3.6 0.40u 4.0 93.9 1.0

Insoluble Chromium VI 1240 0.40u 1150 107.2 100

BLAN~K10 03LV1044-MB1 Soluble Chromium VI 4.2 0.40u 4.0 104.7 1.0

Insoluble Chromium VI 1150 0.40u 1120 102.S 100

BLANK10 03LVIO45-MBI soluble Chromium VI 4.0 0.40u 4.0 100.7 1.0

Insoluble Chromium VI 1210 0.40u 1170 103.4 100

0 00 0



Date: 9 June 2003
To: Bechtel Hanford Inc. (technical representative)
From: Techl-aw, Inc.
Project: 118-C-4 Horizontal Rod Cave Soil Sampling - Verification
Subject: Semnivolatile - Data Package No. H2216-LLI (SDG No. H2216)

INTRODUCTION

This memo presents the results of data validation on Data Package No. H221 6-LLI
prepared by Lionville Laboratory Incorporated (LLI). A list of samples validated
along with the analyses reported and the method of analysis is provided in the
following table.

Sample ID Sample Media Validation Analysis

JOOP13 5/15/03 Soil C See note 1

JOONT5 5/1 5/03 Soil C See note 1

JOONT6 5/1 5/03 Soil C See note 1

JOONT7 5/15/03 Soil C See note 1

JOONT8 5/15/03 Soil C See note 1

JOONT9 5/1 5/03 Soil C See note 1
1 - Semnivolatiles by 8270C

Data validation was conducted in accordance with the BHI validation statement of
work and the 118-C-4 Horizontal Rod Cave Characterization Plan (DOE/RL-97-33,
Rev. 0). Appendices 1 through 5 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

*Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as

000001



follows: Samples must be extracted within 7 days of the date of sample
collection and analyzed within 40 days from the date of extraction.

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".

Due to method blank contamination, all undetected di-n-butylphthalate and

bis(2-ethylhexyl)phthalate results were raised to the CRDL and flagged "U".

All other method blank results were acceptable.

Field Blanks

One equipment blank (JOOP1 3) was submitted for analysis. Din-n-

butylphthalate and bis (2-ethylhexyl) phthal ate were detected in the field blank.

Under the BHI statement of work, no qualification is required.
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*Accuracy

Matrix Spike/Matrix Spike Duplicate Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical
accuracy of the reported data and 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 flagged "UJ". Sample results greater than five times
the spike concentration require no qualification.

All matrix spike/matrix spike duplicate 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 (MSID) results provide matrix-specific
information on the precision of the method for specific target compound
classes. Precision is expressed by the relative percent difference (RPID) between
the recoveries of duplicate matrix spike analyses performed on a sample.

Samples results must be within RPD limits of +±/-30%. If RPID values are out of
specification and the sample concentration is less than five times the spike
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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 MVS/MVSD RPD results were acceptable.

Field Duplicate Samples

One pair of field duplicate samples (samples JOONT5/JOONT9) were submitted
to LLI for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. All field duplicate results were acceptable.

*Analytical Detection Levels

Reported analytical detection levels are compared against the required detection
limits (RDL's) to ensure that laboratory detection levels meet the required criteria.
No semi-volatile organic RDLs were specified and thus no comparison could be
made.

*Completeness

Data package No. H2216-LLI 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

Due to method blank contamination, all undetected di-n-butylphthalate and bis(2-
ethylhexyl)phthalate results were raised to the CRDL and flagged "U".
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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 BHI
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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DATA QUALIFICATION SUMMARY

SDG: H2216 REVIEWER: IDATE: 6/9/03 PAGE 1 OF 1
TLI J_______

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Di-n-butylphthalate U All detected Method blank
bis(2-ethylhexylphtha late _______analytes contamination.
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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*vI L I _ ___

Client: TNU-JJANFORD B03-024 W.O. #I: 11343-606-001-9999-00
LVL #: 0305L434 Date Received: 05-17-2003
SDG/SAF # 1122 16/1303-024

SEMI VOLATILE

Six (6) soil samples were collected on 05-15-2003.

The samples and their associated QC samples were extracted according to Lionville Laboratory OPs based
on method 3550 on 05-23-2003 and analyzed according to criteria set forth in Lionville Laboratory OPs
based on SW 846 Method 8270C for TCL Semnivolatile target compounds on 05-25,27-2003.

The following is a summary of the QC results accompanying the sample results and a description of any
problems encountered during their analyses:

1 . All results presented in this report are derived from samples that met LvLI's sample acceptance
policy.

2. Samples were extracted and analyzed within required holding time.

3. Non-target compounds were detected in the samples.

4. All surrogate recoveries were within EPA QC limits.

5. One (1) of twenty-two (22) matrix spike recoveries was outside EPA QC limits.

6. All blank spike recoveries were within EPA QC limits.

7. The method blank contained the common laboratory contaminants Di-n-butylphthalate and Bis (2-
Ethylhexyl) phthalate at levels less than the CRQL.

8. Internal standard area and retention time criteria were met.

9. Manual integrations are performed according to OP 21-06A-125 to produce quality data with the
utmost integrity. All manual integrations are required to be technically valid and properly
documented. Appropriate technical flags are defined in the Glossary ("Technical Flags For Manual
Integration").

10. 1 certify' that this sample data package is in compliance with SOW requirements, both technically
and for completeness, other than the conditions detailed above. Release of the data contained in
this hard-copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

J. Michael Taylor Date
President
Lionville Laboratory Incorporated
sorn\gorup\data~bnia\tnu-haniford-0305-434.doc
The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral parts of the analytical
data. 'Therefore, this report should only be reproduced in its entirety of 2 0 pages. (1 )G IA S02

208 Welsh Pool Road * Exton, PA 19341-1313 * (610) 280-3000 a Fax (610) 280-3041
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S ft bd ere? (Levels D, ). ......... ........................... .......... ................... ... No

T=Trw fpiOmcalckaja waui? (Lv D. P ...................................................... .. ..
Peufoance audi sanyle(s) mlymed? ....... ....... ........ .................. ............ Yes (iN/A
Peufonnmce audt MIC Meult aceptable? ......................................................... 

es No

Dea Valhdox, PIvOCedawwvAN £hopiclAw-alysis
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GC/M ORGANIC DATA VALIDATION CHECKLIST

S PRECW0INa(LveksCD, Ad )

MSik4S RPD values acceptable? ........ ....... ............-....................... 
.............. No N/Astandartl MrS traceable? (Levels D, JE) .... .... .......... ................................ yes Nom

MSMDsmdrseXPired (Leves D, ) . ......................................... .YsN
Field dsplicate RPD vsim acceptable? .................... ................................. ... ~l t /

Fil pi P au ce~~e.. ...... .......... .................. ................. yes No
Tu~riti~ick~sti Cof ? (LAvbl D. 1E . .....................................................

Yes NO0

6. SYSTEM PERFRMANCE (Levels D pad 19)

IlftoflIl stiiderd arasz U .~............... . . .................... . ..... ..................................... Yes jN A
iJldernhI stmluar actctjlg ..........e...b.e?....................... ................................... Ye NA

StI derhds tram ble?.. . . - . . .......... *.. . . . . . es.N/AA

.................................................................. 

... ..... Yes [ NA

tandhdpeire&jch .......................r...........?............................... .......... Yes 'N/A

7. IJOLI)N TImES (an ievel)

Samples WY preserved? ................................ 
-...... ... ~ No NIA

Sw~ hld% ~macceptable? ..................... . ........-... bY oW

Dag. Validton P edaurejr C/smicaj Amals
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GCOMS ORGANIC DATA VALIDATION CECXUIST

L COMPOUND IDENTIFICATIom, QUANTITATION, AND DriETEToN LImIT (anl levl)
Ciniia = I3I~O 1 c e""bl? (Levels D. E) .... .................. .... ................. Yes No W

Caqioud quwmftiaaccepabl? Lvels D. .......) ....... .... ...................... . ...Yes m
Resub xPF~ee hw ll reuvegedaaly ........u.. .......b..... .... ................. .... .... a No N/A
b e r n a t m i p p o f d i n fte r a w d a bs ? ( L e v e l s D . E ) ......................... . . . . . . . . ... . .... ...... ..Y e sSauiyle FPII prepared? (Level D, E) .. . ................ .. ..... .................................. mNo
Labwratoy properly identfied ad coded all TIC? (Levels D, E .......... .......................... Yes NC
Dtctiou imin eet RDL?.......... ...- - . . .Ye 1No ;

Tnaw c ulatmkW~armor? (Levels D, E)..................... . ................................. Yes No ("I~

9. SAMIL CLZANUP (Linek D MWd I)

GP la*prfn&...... ................................ ................................. ........ Yes N
GP cwkpalie.......................I.................................... ... ............I.... Yes N/A

OnC check recoveries acepiabl? ...................................................................... Yes N/A

GPC mliPao fmed? ............................................................................... Yes N/A
GPC calteadobn check pfrmed? ... .... .......................................................... yes N/A

.II EW .~OIl hpf?............. ................................ Yes toWA

AmbW btcbQC give Similar CleUUI. 5 . . . . . . . . . . . . . . . . . . . . ..- .................................Yes b 0 A
Thowon~cacubwwo Eros? ................................. .................................. Yes N

Dat Vabdabon I ccedwwjbr Clmical AaaI)si

Ocsob000200


