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ANALYTICAL QUALITY ASSOCIATES, INC.
(505) 299-5201 FAX (505)299-6744 616 Maxine NE  Albuquerque, NM 87123 www.aqainc.net

Data Validation Report for Fluor Hanford

VSR07-019
Project 200-CW-3 OU

Chemical & Radiochemical Validation - Level C

Validation Performed By: < art Sclleecnndls Date: 07/25/2007

Validation Reviewed By: ci“f&méﬁ Date: 07/25/2007
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Date: 24 July 2007

To: Fluor Hanford Inc. (technical representative)

From: Analytical Quality Associates, Inc.

Project: 200-CW-3 Operable Unit

Subject: PCBs - Sample Data Group (SDG) WSCF20071089

INTRODUCTION

This memorandum presents the results of data validation for SDG WSCF20071089
prepared by WSCF Analytical Laboratories. A list of samples validated along with the
analytical methods is provided in the following table.

Sample ID | Sample Date | Media | Validation Level | Analytical Method
B1P0K4 06/26/07 Soil C 8082A
B1POKS 06/26/07 Soil C 8082A
B1POK6 06/26/07 Soil C 8082A
B1POK9 06/26/07 Soil C 8082A
B1POLO 06/26/07 Soil C 8082A
BI1POL1 06/26/07 Soil C 8082A
B1POL4 06/26/07 Soil C 8082A
BI1POLS5 06/26/07 Soil C 8082A

Data validation was conducted in accordance with the FHI validation statement of work
and the Sampling and Analysis Plan for Remediation of Select 200 North Area Waste
Sites in the 200-CW-3 Operable Unit, DOE/RL-2006-65, Rev. 1 (SAP). Appendices 1
through 6 provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested By Client

DATA QUALITY OBJECTIVES

e Holding Times and Sample Preservation

Holding times are calculated from Chain-of-Custody forms to determine the validity of
the results. The holding time requirements for PCBs are extraction within 14 days of
sample collection and analysis within 40 days of sample extraction. Sample preservation
requires chilling to 4 degrees Celsius.

The samples were extracted and analyzed within the prescribed holding times and
properly preserved.
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¢ Blanks

The blank data results are reviewed to assess the extent of contamination introduced
through sampling, sample preparation, and analysis.

Laboratory Blanks

All laboratory blank results were acceptable.
Field Blanks
All field blank results were acceptable.

Equipment Blanks

All equipment blank results were acceptable.

e Accuracy
Accuracy is evaluated by reviewing surrogate results, matrix spike sample results, and

laboratory control sample results. According to the SAP, the matrix spike accuracy limits
for PCBs are 50% to 150%.

Surrogates

All surrogate recoveries were acceptable.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples

All MS/MSD recoveries were acceptable. It should be noted that aroclor-1254 was the
only analyte reported for the MS/MSD. Method 8082A guidance specifies aroclor-1016
and aroclor-1260 for MS/MSD analyses. No sample data were qualified as a result.

Laboratory Control Samples (LCSs)

The LCS recovery was acceptable. It should be noted that aroclor-1254 was the only
analyte reported for the LCS. Method 8082A guidance specifies aroclor-1016 and
aroclor-1260 for LCS analyses. No sample data were qualified as a result.

e Precision

Precision is evaluated by reviewing MS/MSD results and field duplicate sample results.
These QC results provide information on the laboratory reproducibility and whether
sampling activities are adequate to acquire consistent sample results. According to the
SAP, precision criteria are only applicable when sample/replicate results are >5X to 10X
the method detection limit (MDL).
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MS/MSD Samples

All MS/MSD relative percent difference values were acceptable.

Field Duplicate Samples

All field duplicate results were acceptable.

e Detection Limits

Reported MDLs are compared against the contractually required detection limits
(CRDLs) to ensure that laboratory detection limits meet the required criteria.

All reported sample MDLs were below the CRDLs.

e Completeness

SDG WSCF20071089 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

There were no minor deficiencies leading to qualification of sample results as estimates.
It should be noted that the laboratory did not sign one of the “received by” fields of the
Chain-of-Custody.

REFERENCES

FHI, Contract #29774, Validation of Radiological and Chemical Analytical Data, Fluor
Hanford Incorporated, August 24, 2006.

DOE/RL-2006-65, Rev.1, Sampling and Analysis Plan for Remediation of Select 200
North Area Waste Sites in the 200-CW-3 Operable Unit, January 2007.
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Appendix 1

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

e U — The constituent was analyzed for and was not detected. The data should be
considered usable for decision-making purposes.

e UJ — The constituent was analyzed for and was not detected. Due to a quality
control deficiency identified during data validation the value reported may not
accurately reflect the MDL. The data should be considered usable for decision-
making purposes.

e J— Indicates the constituent was analyzed for and detected. The associated value is
estimated due to a quality control deficiency identified during data validation. The
data should be considered usable for decision-making purposes.

e UR — Indicates the constituent was analyzed for and not detected; however, due to an
identified quality control deficiency the data should be considered unusable for
decision-making purposes.

e R — Indicates the constituent was analyzed for and detected; however, due to an

identified quality control deficiency the data should be considered unusable for
decision-making purposes.
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Appendix 2

Summary of Data Qualification
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PCB Data Qualification Summary

SDG WSCF20071089 | Reviewer: AQA | Project: 200-CW-3 OU Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
PCBs None N/A N/A

Comments: None
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Appendix 3

Annotated Laboratory Reports
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Attachment 2

Narrative
' Sample Delivery Group WSCF20071089
Sample Matrix SOLID
SAF Number R07-010
Data Deliverable Summary Report
Introduction

Thirteen (13) soil samples from the 200-CW-3 Operable Unit Trench Bottoms and Side Walls
were received at the WSCF Laboratory on June 27, 2007. The samples were received in a cool
condition with ice present in the coolers. The samples were analyzed for the analytes indicated on
the attached copy of the chain of custody (COC) form in accordance with the 200-CW-3 Operable
Unit Letter of Instruction, referenced in the cover letter.

The narrative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information. Copies of the
chain of custody and sample receipt are included as Attachment 4.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 15 through 17, for a complete listing of
approved analytical methods used.

General Comments

With the exception of tritium, all samples were taken using the Multi-Increment Sampling (MIS)
method. The entire sample aliquot in a given sample bottle was analyzed or extracted for
analysis. QC Matrix Spikes, Matrix Spike Duplicates or Sample Duplicates were also either
analyzed or extracted from the entire contents of each sample bottle used.

Tritium samples were taken as discreet samples. The QC associated with the tritium was
performed on aliquots taken from the same bottle as the sample that was analyzed.

Organic Comments

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

PCBs — The holding time for this analysis was met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spike Duplicate were analyzed with this analytical batch of less than 20
samples. See pages 26 through 28 for QC details. All QC controls are within the established
limits.

Inorganic Comments

ICP-MS Metals (Total Acid Soluble) — The holding time for this analysis was met. A Blank,
Laboratory Control Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with this

1
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analytical batch of less than 20 samples. See pages 47 through 51 for QC details. Analytical
Notes:

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

e Positive values for the laboratory blank were obtained for Copper and Zinc, however the
results were in the ppb range while the sample results were in the ppm range. The
potential for biased results is negligible.

All other QC controls are within the established limits.

Hexavalent Chromium - The holding time for this analysis was met. A Blank, Laboratory
Control Sample, Sample Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed
with this analytical batch of less than 20 samples. See page 46 for QC details. Analytical Notes:

e The Matrix Spike and Matrix Spike Duplicate recoveries were below the WSCF
established limit indicating probable matrix interferences; however the Relative Percent
Difference (RPD) between the two recoveries was within acceptance limits.

All other QC controls are within the established limits.
Percent Solids — analyzed for organic moisture correction.

Radiochemistry Comments

There are no holding times associated with WSCF radiochemical methods.

Plutonium Isotopic - A Blank, Laboratory Control Sample and Sample Duplicate were analyzed
with this analytical batch of less than 20 samples. See pages 79 through 80 for QC details.
Analytical Notes:

e Pu-239/240 duplicate RPD reported at 41.667% is above the client’s acceptable limit of
30%. The duplicate results, however, are more than 10 times lower than the client
required reporting limit and close to the laboratory MDA, therefore the RPD does not

apply.
All other QC controls are within the established limits.

Amercium-241 — A Blank, Laboratory Control Sample and Sample Duplicate were analyzed
with this analytical batch of less than 20 samples. See pages 74 through 75 for QC details. All
QC controls are within the established limits.

Uranium Isotopic — A Blank, Laboratory Control Sample and Sample Duplicate were analyzed
with this analytical batch of less than 20 samples. See pages 85 through 86 for QC details.
Analytical notes:

e Uranium-235 duplicate RPD reported at 46.15% is above the client’s acceptable limit of
30%. The duplicate results, however, are more than 10 times lower than the client

2
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required reporting limit and close to the laboratory MDA, therefore the RPD does not
apply.

All other QC controls are within the established limits.

Technetium-99 - A Blank, Laboratory Control Sample, Matrix Spike and Sample Duplicate
were analyzed with this analytical batch of less than 20 samples. See page 83 for QC details.
All QC controls are within the established limits.

Gamma Energy Analysis (GEA) — A Blank, Laboratory Control Sample and Sample Duplicate
were analyzed with this analytical batch of less than 20 samples. See pages 76 through 78 for
QC details. Analytical Notes:

e FEu-152 and Cs-137 duplicate RPDs are above normal WSCF acceptable range; however
it is within the client’s acceptance limits for precision.

All QC controls are within the established limits.

Strontium — 89/90 — A Blank, Laboratory Control Sample and Sample Duplicate were analyzed
with this analytical batch of less than 20 samples. See pages 81 through 82 for QC details. All
QC controls are within the established limits.

Tritium — A Blank, Laboratory Control Sample, Matrix Spike and Sample Duplicate were
analyzed with this analytical batch of less than 20 samples. See page 84 for QC details. All QC
controls are within the established limits.

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

@/&W 5. Tt s

John E. Trechter
WSCEF Client Services

gf

3
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Appendix 5

Data Validation Supporting Documentation

Page 34 of 225



HNF-20433 REV 0

PESTICIDE/PCB DATA VALIDATION CHECKLIST

VALDATION | 5 © : :
PROJECT: 200-CW-3 OU DATA PACKAGE: VSR07-019
VALIDATOR: Carl Schloesslin | LAB: WSCF DATE: 07-24-2007
SDG: WSCF20071089
ANALYSES PERFORMED
SW-846 8081 SW-846 8081 SW-846 8082 | SW-846 8081
(TCLP) X (TCLP)

SAMPLES/MATRIX  All soil samples, B1POK4 - B1POK6, B1POK9, B1POLO, B1POL1,

B1P0OL4 & B1POLS

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification docUMENtAtiON PIESENL? ........ccvveruieriieiieiieiieeeeeeeestee st esteeteeaeeeaeseaesseessesssesseeseees Yes

Comments:

Page 6 of COC R07-010-004 is missing a "received by" signature.

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

Initial calibrations aCCEPLADIE? .........cocuiiiiuiiiiiieie ettt et s teeete et e e ab e e srbeeenbeeennaeeneeas Yes
Continuing calibrations acCePtable? ..........occuiiriiiriiieiiieiiieeee ettt e st e s beesbeeeaeeestaeenaneens Yes
Standards trACEADIET? .........ccuiiieiieeeeiee ettt sttt e rtenree st e st enteenteennean Yes
StaNAards EXPITEA?7.......coueiuiiieiiiiieee ettt ettt b e ettt sh et Yes
Calculation check aCCePADIE? ........c.oiviiiiieieiieeeeeeeee ettt s eeae s eaesaeesaeenseenseenseenseas Yes
DDT and endrin breakdowns acCeptable? .........ccveiiiiiiieiierieieeee e nes Yes
Comments:

A-6
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HNF-20433 REV 0

PESTICIDE/PCB DATA VALIDATION CHECKLIST

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

Calibration blanks analyzed? (Levels D, E) ...c.cooiiiiiiiiiieee e Yes No
Calibration blank results acceptable? (Levels D, E) .o.ooovieiieiiiieeiececeeet e Yes No A
Laboratory blanks analyZed? ...........ceccverieriieiiiieeieiesie ettt ettt ettt enbe b enaesnne e No N/A
Laboratory blank results aCCePtabIe?.........ccuveiiriiriieiieiieie ettt ettt esaeseaessaesnae e @ No N/A
Field/trip blanks analyzed? (Levels C, D, E)..oovviiiiiieiieiecece et @ No N/A
Field/trip blank results acceptable? (Levels C, D, E) ..cocuoiiiiiiiiiiiee e No N/A

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

Comments:__None

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

SUITOZALES ANALYZEA? ....cvvieeiieiieiie ettt ettt e e st e e taesta et e et e ssaebeeseesseenseenseessesssenseenseend No N/A
Surrogate reCOVEries ACCEPLADIET ......c.iiciiiiieiieieriieit ettt ettt e e ebe et eesbeesaesenessnessnesaenseend No N/A
Surrogates traceable? (Levels D, E) c..ooouiiiiiieiiciecieiee ettt Yes No
Surrogates expired? (Levels D, E)...ooiiiiiiiieeeee et Yes No @
MS/MSD samples analyZed? ..........ccveieiiierieieeeee ettt ettt ettt ee el No N/A
MS/MSD 1esults aCCEPLADIE?........eiiiiiiiieieiee ettt ettt ettt e No N/A
MS/MSD standards NIST traceable? (Levels D, E) ..c..ooveiieiiiiiiiiiicceceeeeseeeeeee e Yes No
MS/MSD standards expired? (Levels D, E) .....ooiiiiiiiiiiiiieiiecesettee et Yes No m
LCS/BSS Samples analyZed?..........ccvevviiieiieriieieeieeieesttesieesieesteeseeaeesseessesssessaessesssesseessaesseesseessesssennsd No N/A
LCS/BSS 1esUItS aCCEPLADIE?.....ccuiiiiiiiiiiciiecieeie ettt ettt eta et et e etaessaebeeseesseenseensennns No N/A
Standards traceable? (Levels D, E)...ooiciiiciiiiieie ettt et Yes No
Standards expired? (Levels D, E) ...ooouiiiiiie ettt Yes No
Transcription/calculation errors? (Levels D, E).....cooouiiiiiiiiiiiieeeee e Yes No
Performance audit sample(s) analyzZed? .........c.ooveiieiiiiieie e Yes @ N/A
Performance audit sample results acCePtable?.......coovviiciiiiiiiiiieieie e Yes No

Comments:__ For MS/MSD & LCS aroclor-1254 only was reported. |t should be noted
that Method 8082A recommends aroclor-1016 and aroclor-1260 to be
reported for MS/MSD and LCS samples.

A-7
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PESTICIDE/PCB DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable? .........c.oooiiiiiiiiiiieeeeee ettt s No N/A
Duplicate results ACCEPLADIET .........ciieiiieriieie ettt ettt ste e eeeste et et e ese e seenseenbeenbeesaessaesnne et No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....ooouiviieciiiiecieiiecieeee e Yes No ﬁ
MS/MSD standards expired? (Levels D, E) ..oc.oociiiiiiiiiiciieeeeee e Yes No A
Field duplicate RPD values acceptable? .........c.occivieriieiiieiieieeie ettt sre e seae e snae e No N/A
Field split RPD values aCCePtable?........cc.ooruiiiiiiiiieiiee ettt ettt ettt Yes No @
Transcription/calculation errors? (Levels D, E)....ocoooiiiiiiiiiiiieee e Yes No

Comments:__None

6. SYSTEM PERFORMANCE (Levels D and E)

Chromatographic performance acceptable?..........ccvvciiiieiieniieriieii ettt se e Yes No
Positive results 1eS0Ived aCCePADLY?.....cc.ieiieiicieiieiieie ettt nbeenna s Yes No @
Comments:

7. HOLDING TIMES (all levels)

Samples ProPerly PreSEIVEAT .......oiiiiiirieeiee ettt ste sttt et et et e e s aesebeseesbeesaessaesseesseenseenseensennsens @ No N/A
Sample holding times aCCePLtabIe? ..........coouiiiiiiiiiiiiieeeee et @ No N/A

Comments;:__None
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PESTICIDE/PCB DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all levels)
Compound identification acceptable? (Levels D, E) c..ooouiiiiiiiiiiiiee e Yes No
Compound quantitation acceptable? (Levels D, E) ..oovooiiiieiiiieciecieeeee e Yes No @
Results reported for all requested analySEs? .......c.ccveriiiriieriieiieeie ettt saee et No N/A
Results supported in the raw data? (Levels D, E) .oooooviviiiiieiiciecececeee e Yes No ﬁ
Samples properly prepared? (Levels D, E) .oovooiiiieiieiicececeeetet e Yes No A

Detection IHmits MEEt RIDL? ......ooiiiiiiiiiiiiiiieeeiee et e s eeataae e e e e e e s eesnaaaereeeesseaand No N/A

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

Comments:__None

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ® (or other absorbent) cleanup performed? ...........cccoovveriieriieriieciieiecie et Yes
Lot Check Performed?........occviiiiiiiiieeieiee ettt sttt ettt et e e e esbeessessaeessensaensaenseensaes Yes
Check reCOVETies ACCEPTADIET? .......ocvieiiiciieeiieiieeie ettt ettt et e et e et e st e ssaesaaesbessaesaeesseesseesseenseenseensens Yes
GPC cleanup PerfOrmeEd?...........ooiiiiiiiei ettt ettt ettt ettt et e e e e e nee et e saeeeneenneenean Yes
GPC check Performed?..........ooiiiiiiiie ettt ettt ettt ettt ettt et ne e neeaeeeean Yes
GPC check recoveries acCePtable? ........oo.iiiiiiiiieieie e e Yes
GPC calibration PerfOrmed? ...........ccuevierieiiieieiiecteeie ettt ettt et e e b e e beesaesseesbessaesseesseesseesseenseensens Yes
GPC calibration check performed?............ccvieiiiiiiiieiiiciecie ettt ae e saeesseesseesseenseas Yes
GPC calibration check retention times acCePLabIE?..........ccvevierieriieriieiieieere ettt ere et ereeene s Yes
Check/calibration materials traceable? ...........cociiiiiiiiiiieieere et Yes
Check/calibration materials EXPIred?.........ccooiiiiiiiiiiiiieee e Yes
Analytical batch QC given similar Cleanup? ..........ccoooieiiiiiiiriieieeeee et Yes
Transcription/Calculation EITOTS? .........oouieiiiiiiieiieeee et st s Yes
Comments:

No [ N/A
No| N/A
Ng N/A
Ng¢ N/A
N¢o N/A
No N/A
No N/A
Nd N/A
Ng N/A
No| N/A
No | N/A
No \N/
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Additional Documentation Requested By Client

Page 39 of 225



gL6biLl Looz-InfgL
| d gpreybbeim uoday

26 of 103

Page 40 of 225

L0/S0/LO 000°081 000708 A0J3Y % 00E'G6 £11°96 £-vZ-18902 JAuaydiqoio|yoeoaq Hdns

ATdINVS HLIM dALVIOOSSY D0 HOLvH

LL90000LOM Al 9e1

L0/S0/L0O 000°0G1L 00009 A0D3Y % 006°'6L 0£0'08 8-60-LL8 auaAX-W-0J0|yoe8 | HdNS

£0/S0/L0O 000°06L 000°0S A0D8Y % 005788 v19°88 €-vZ-1602 jAuaydiqosojysesaq HYNS

ATdINVS HLIM dALVIDOSSY D0 HOLVE

€.90000L0M  -dI 98]

£L0/S0/LO 000°081L 000°'09 A0D3Y % ooL'68 106°98 8-60-LL8 BUBAX-W-0J0|YdRS| Hdns

£0/G0/L0 000°081 000°'08 A0D3Y % 0o0lL'z6 LE8'68 £-v2-1602 JAuaydiqoiolyoesaq H4NS

ATdINVS HLIM dLVIDO0SSY D00 HOLvd

$L90000L0M Al 9¥1

L0/G0/L0 000°081 000°08 A0DRY % 000°1L6 86C°L6 8-60-LL8 3uaAX-w-0J0yoena | HYNS

L0/S0/LO 000°0S1 000709 AOJ8Y % 001°G6 99101l £-v2Z-1602 JAuaydigosojyoeoag HYNS

ATdNVS HLIM dALVIDOSSY D0 HOLVE

1.90000L0M  :dI 971

L0/S0/L0 000061 000708 A0D8Y % 00v 6L 161794 8-60-LL8 3Ud|AX-W-0J0|yoRIId | ddns

£0/S0/L0 000061 000°0S AQJO3Y % 00E°Z6 1£89°88 £-vZ-1802 |Ausydiqosojyoesaq Hdns

ATdINVS HLIM QALVIDOSSY D0 HOLVE

0,90000L0M ‘I 9¥]

L0/S0/L0 000°0S1L 000708 AQJ3Y % 005°6L L62°LL 8-60-LL8 B8UBd|AX-W-0I0[|YoRIIa ] H4NS

£0/S0/L0 000°0G1L 000°08 AQJO8Y % 008'tv6 L96'v8 £-vC-1502 JAuaydiqoiojyoeoaq Hdns

ITdNVS HLIM ILVIOOSSY D0 HOLVd

6990000L0M  -dI 9¥1

ae( o) | mry  (%)add jury ury  syup) PRIX DO punoy DO #SVD ANdeuy adAy,
sIsA[euy add Joddn JOMoT 20

LO/LT/90:318(] QA1 1811 919jdwod sgHd 1591

L0/9T/90 :9re( ddures dr10s xXuep

6801L007d0SM ‘I=qunN DJS

omegip  uemnedaq LIOdTI DO XIOLVIOIVT TVOILATVNY ID0SM



aLebiLl L00Z-Ini-g1L
Z d gy AsybBgm uoday

27 of 103

Page 41 of 225

L0/S0/LO n By/6n e/u 0'Gg > G-€Z-¥ZELE Z9Z L-10jo0ly ANYE
£0/S0/L0 n By/6n e/u oS > G-28-9601L1 092 L-10[20)y ANV
£0/S0/L0 n By/6n e/u 0'g > L-69-£6011 ST L-10j201y ANV
L0/S0/LO n By/6n e/u 0s > 9-62-2L9C1 8¥Z | -10[00)y ANV1E
L0/SO/LO n By/6n e/u 06 > 6-12-69VES Zyzl-1oppory ANV
L0/S0O/LO n By/6n g/u 0's > G9L-LbLLL zETL-I0[00IY ANVIE
£0/S0/L0 n By/6n e/u oL > T-8Z-¥0LLL LZZ 1-10100)Y NV
£0/50/20 n 2)oN e/u 06 > T LL-v2921 9101-10j20)y NV
00 HOLVY
£0/S0/L0 000°0G1 000°04 AODBY % 00£'G8 8GL°18 8-60-LL8 BUBJAX-W-0I0)YoeN8 | HHNS
£0/S0/L0 000°051 000°05 A023Y % 000°L6 LI1ET6 £%2-1602 tAuaydiqoiopyoeoaq HHNS
£0/S0/L0 000°0Z GeLLL ady 00v°G2 8-60-LL8 BUBlAX-W-0I0[yoRNB]  (QdH-NdS
£0/S0/L0 000°0Z BLE'Q ady 005°98 £-¥2-1602 lAusydiqoio|yoeoeq  ddd-MdS
£0/S0/L0 000°62 £92°'8 ady 00L°¥8 1-69-260L 1L PGZL-10120)Y  OdY-NdS
L0/S0/L0 000°0G1 000°05 A0D8Y 9 00¥°GL 1£6°99 8-60-LL8 BUBIAX-W-0J0|YDBIB | asw
L0/S0/L0 000°0G1 000°0S AOD®Y % 00598 L6L9L £-%2-1502 |Auaydiqoiojyoedsq asw
L0/S0/L0 000621 000°S2 AODBY % 00, +8 GG1°GL 1-69-£601 1 ST L-10p0ly asw
£0/S0/L0 000061 000708 A023Y 9% 008'v8 606°GL 8-60-LL8 BuBjAX-W-0I0MORNS | SW
L0/S0/L0 000061 000°08 AODBY % 00Z°Z6 616728 £2-1602 IAusydiqoio|yoeosq SW
£0/S0/L0 000°6Z1 000°SL A0J3Y % 00026 TLET8 1-69-£60L 1 $SZ L-10j001y SW
TTdNVS HLIM dILVIOOSSY 00 HOLVE
6,90000L0M I 9e1
£0/S0/L0 000°0G1 000708 AODBY % 005°06 8628 860-LL8 BUBIAX-W-0I0|YORIIB | HHNS
£0/S0/L0 0007061 000°05 A0JBY % 00€°L6 08Z°€8 £-¥2-1602 lAusydiqoio|yoeoaq HHNS
TTdNVS HLIM @4LVIOOSSV 00 HOLvVd
8,90000L0M Al 9e'1
£0/S0/L0 000°0G1 000°0S A028Y % 005°L8 £LE'88 860248 BuUBIAX-W-0I0[yoeNs | HHNS
e od nry  (%)add G | yury sy PPRIA DO punoq DO #SVD Nheuy adAL
sisA[euy ada Joddn Jomo] 20
LO/LT/90:918(] JATIIY 1811 A91dwod sgDd 1S9
L0/97/90 91 d1dureg drios :xmew
6801L00Z4DSM :JoquinN HAS
uedi JuaunnIeds
MeBIO  wuIEd( LI0dTY D0 AFOLVIOIVT TVILLATYNY ADSM



gL6v L1 £00zZ-IN-g1
€ d gz'p'naybbgm poday

28 of 103

Page 42 of 225

L0/S0/L0 000°06¢ 00009 AOJ8Y % 000°LL G0'¥SG1 8-60-LL8 aua|Ax-w-oJo|yoeIa | SO
L0/S0/LO 000°'0S1 000°'09 A0J3Y % 006°L6 z8'esl €-¥2-1502 lAusydiqouojyoedaq Siel
L0/S0/L0 000°0€1L 000°0L A0D8Y % 000°L8 G6°ELL 1-69-L6011 GZ 1 -10]001y SO
L0/S0/LO 000041 000°0S AOJ8Y % 00G8°0L 9 0L 8-60-LL8B 3uagjAx-w-oJ0|yoeIla | JANVYI8
L0/S0/L0 000061 000°08 AOJ8Y % 00g£°68 09Z°'68 €-¥2-150¢ JAuaydiqoiolyoedaq ANVY8
L0/S0/L0 n By/6n e/u oG > v-v1-00LL1L 8921 -10[90)y JANVH
aeq (o} | nury - (%)add nwry yury o syugy PRIX DO punog DO #SVD aNfeuy adA],

sIsA[euy adda Rddp Iamo| 20
19Je(J QAII9Y 1811 91edwod sgHd 1S9
:91e( 9|dwes drios :Xumepw
6801L00TdDSM IoqunN HJS

omedip  uauedag LIOdTI DO AJOLVIOIVT TVOLLATVNY ADSM



Date: 24 July 2007

To: Fluor Hanford Inc. (technical representative)

From: Analytical Quality Associates, Inc.

Project: 200-CW-3 Operable Unit

Subject: Inorganics - Sample Data Group (SDG) WSCF20071089

INTRODUCTION

This memorandum presents the results of data validation for SDG WSCF20071089
prepared by WSCF Analytical Laboratories. A list of samples validated along with the
analytical methods is provided in the following table.

Sample ID | Sample Date | Media | Validation Level | Analytical Methods
B1P0K4 06/26/07 Soil C 200.8
B1POKS 06/26/07 Soil C 200.8
B1POK6 06/26/07 Soil C 200.8
B1POK9 06/26/07 Soil C 200.8
B1POLO 06/26/07 Soil C 200.8
BI1POL1 06/26/07 Soil C 200.8
B1POL4 06/26/07 Soil C 200.8
BI1POLS5 06/26/07 Soil C 200.8

Data validation was conducted in accordance with the FHI validation statement of work
and the Sampling and Analysis Plan for Remediation of Select 200 North Area Waste
Sites in the 200-CW-3 Operable Unit, DOE/RL-2006-65, Rev. 1 (SAP). Appendices 1
through 6 provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested By Client

DATA QUALITY OBJECTIVES

e Holding Times and Sample Preservation

Holding times are calculated from Chain-of-Custody forms to determine the validity of
the results. The holding time requirements for ICP metals are analysis within 180 days of
sample collection, except for mercury that has a 28-day holding time from sample

collection to analysis. There are no specific sample preservation requirements.

The samples were analyzed within the prescribed holding time and properly preserved.
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¢ Blanks

The blank data results are reviewed to assess the extent of contamination introduced
through sampling, sample preparation, and analysis.

Laboratory Blanks

All laboratory blank results were acceptable with the following exceptions. The Cu and
Zn laboratory blank results were > the method detection limits (MDLs). The Cu results
for samples B1POL4 and B1POLS5, and the Zn result for BIPOLS were detects at <5X the
blank results and should be qualified as non-detect estimates and flagged “UJ.” The
remaining associated sample results were either non-detect (Zn result for BIPOL4) or
detects >5X the blank results and should not be qualified.

Field Blanks

All field blank results were acceptable with the following possible exceptions. Al, Cu,
Mn, Mo, Th, Sr and Zn were detected in field blank BIPOLS5. The Cu and Zn results
have been flagged “UJ” due to laboratory blank contamination. The exact matrix of the

field blank, and possible indigenous analytes, were not supplied in the data package.

Equipment Blanks

All equipment blank results were acceptable with the following possible exceptions. Al,
Cu, Mn, Mo and Th were detected in equipment blank BIPOL4. The Cu result has been
flagged “UJ” due to laboratory blank contamination. The exact matrix of the equipment
blank, and possible indigenous analytes, were not supplied in the data package.

e Accuracy
Accuracy is evaluated by reviewing matrix spike sample results and laboratory control
sample results. According to the SAP, the matrix spike accuracy limits for ICP analytes

are 70% to 130%.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples

All MS/MSD recoveries were acceptable.

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable.

e Precision

Precision is evaluated by reviewing MS/MSD results and field duplicate sample results.
These QC results provide information on the laboratory reproducibility and whether
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sampling activities are adequate to acquire consistent sample results. According to the
SAP, precision criteria are only applicable when sample/replicate results are >5X to 10X
the MDL.

MS/MSD Samples

All MS/MSD relative percent difference (RPD) values were acceptable.

Field Duplicate Samples

All field duplicate results were acceptable with the following exceptions:

Samples B1POK4 and B1POKS had a Mo RPD = 70%, and a non-detect TI result versus a
result 7X the MDL.

Samples B1P0OK4 and B1POK6 had a Ni RPD = 38%.

Samples B1IPOK9 and BIPOLO had an Sr RPD = 36%.

Samples BIPOK9 and BI1POL1 had an Sr RPD = 37%.

Samples BIPOK9 and B1POL1 had a Co RPD = 65% and a Cr RPD = 47%.

No sample data were qualified as a result per data validation procedure guidance.

e Detection Limits

Reported MDLs are compared against the contractually required detection limits
(CRDLs) to ensure that laboratory detection limits meet the required criteria.

All reported sample MDLs were below the CRDLs with the following exceptions. All
sample MDLs for barium were approximately 2X the CRDL of 0.1 mg/kg. All barium
sample results were > the MDLs except BIPOL4 and BIPOLS5. No sample data were
qualified as a result.

e Completeness

SDG WSCF20071089 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

Minor deficiencies leading to qualification of sample results as estimates were due to
laboratory blank infractions for Cu and Zn. See the table in Appendix 2 for a listing of
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all affected sample results. It should be noted that the laboratory did not sign one of the
“received by” fields of the Chain-of-Custody.

REFERENCES

FHI, Contract #29774, Validation of Radiological and Chemical Analytical Data, Fluor
Hanford Incorporated, August 24, 2006.

DOE/RL-2006-65, Rev.1, Sampling and Analysis Plan for Remediation of Select 200
North Area Waste Sites in the 200-CW-3 Operable Unit, January 2007.
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Appendix 1

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

e U — The constituent was analyzed for and was not detected. The data should be
considered usable for decision-making purposes.

e UJ — The constituent was analyzed for and was not detected. Due to a quality
control deficiency identified during data validation the value reported may not
accurately reflect the MDL. The data should be considered usable for decision-
making purposes.

e J— Indicates the constituent was analyzed for and detected. The associated value is
estimated due to a quality control deficiency identified during data validation. The
data should be considered usable for decision-making purposes.

e UR — Indicates the constituent was analyzed for and not detected; however, due to an
identified quality control deficiency the data should be considered unusable for
decision-making purposes.

e R — Indicates the constituent was analyzed for and detected; however, due to an

identified quality control deficiency the data should be considered unusable for
decision-making purposes.
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Appendix 2

Summary of Data Qualification
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Inorganic Data Qualification Summary

SDG WSCF20071089 | Reviewer: AQA | Project: 200-CW-3 OU Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
Cu U BIPOL4 & BIPOL5 | Laboratory blank
contamination
7n U3 B1POLS Laborato.ry b.lank
contamination

Comments: None
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Appendix 3

Annotated Laboratory Reports
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Attachment 2

Narrative
' Sample Delivery Group WSCF20071089
Sample Matrix SOLID
SAF Number R07-010
Data Deliverable Summary Report
Introduction

Thirteen (13) soil samples from the 200-CW-3 Operable Unit Trench Bottoms and Side Walls
were received at the WSCF Laboratory on June 27, 2007. The samples were received in a cool
condition with ice present in the coolers. The samples were analyzed for the analytes indicated on
the attached copy of the chain of custody (COC) form in accordance with the 200-CW-3 Operable
Unit Letter of Instruction, referenced in the cover letter.

The narrative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information. Copies of the
chain of custody and sample receipt are included as Attachment 4.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 15 through 17, for a complete listing of
approved analytical methods used.

General Comments

With the exception of tritium, all samples were taken using the Multi-Increment Sampling (MIS)
method. The entire sample aliquot in a given sample bottle was analyzed or extracted for
analysis. QC Matrix Spikes, Matrix Spike Duplicates or Sample Duplicates were also either
analyzed or extracted from the entire contents of each sample bottle used.

Tritium samples were taken as discreet samples. The QC associated with the tritium was
performed on aliquots taken from the same bottle as the sample that was analyzed.

Organic Comments

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

PCBs — The holding time for this analysis was met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spike Duplicate were analyzed with this analytical batch of less than 20
samples. See pages 26 through 28 for QC details. All QC controls are within the established
limits.

Inorganic Comments

ICP-MS Metals (Total Acid Soluble) — The holding time for this analysis was met. A Blank,
Laboratory Control Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with this

1
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analytical batch of less than 20 samples. See pages 47 through 51 for QC details. Analytical
Notes:

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

e Positive values for the laboratory blank were obtained for Copper and Zinc, however the
results were in the ppb range while the sample results were in the ppm range. The
potential for biased results is negligible.

All other QC controls are within the established limits.

Hexavalent Chromium - The holding time for this analysis was met. A Blank, Laboratory
Control Sample, Sample Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed
with this analytical batch of less than 20 samples. See page 46 for QC details. Analytical Notes:

e The Matrix Spike and Matrix Spike Duplicate recoveries were below the WSCF
established limit indicating probable matrix interferences; however the Relative Percent
Difference (RPD) between the two recoveries was within acceptance limits.

All other QC controls are within the established limits.
Percent Solids — analyzed for organic moisture correction.

Radiochemistry Comments

There are no holding times associated with WSCF radiochemical methods.

Plutonium Isotopic - A Blank, Laboratory Control Sample and Sample Duplicate were analyzed
with this analytical batch of less than 20 samples. See pages 79 through 80 for QC details.
Analytical Notes:

e Pu-239/240 duplicate RPD reported at 41.667% is above the client’s acceptable limit of
30%. The duplicate results, however, are more than 10 times lower than the client
required reporting limit and close to the laboratory MDA, therefore the RPD does not

apply.
All other QC controls are within the established limits.

Amercium-241 — A Blank, Laboratory Control Sample and Sample Duplicate were analyzed
with this analytical batch of less than 20 samples. See pages 74 through 75 for QC details. All
QC controls are within the established limits.

Uranium Isotopic — A Blank, Laboratory Control Sample and Sample Duplicate were analyzed
with this analytical batch of less than 20 samples. See pages 85 through 86 for QC details.
Analytical notes:

e Uranium-235 duplicate RPD reported at 46.15% is above the client’s acceptable limit of
30%. The duplicate results, however, are more than 10 times lower than the client

2
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required reporting limit and close to the laboratory MDA, therefore the RPD does not
apply.

All other QC controls are within the established limits.

Technetium-99 - A Blank, Laboratory Control Sample, Matrix Spike and Sample Duplicate
were analyzed with this analytical batch of less than 20 samples. See page 83 for QC details.
All QC controls are within the established limits.

Gamma Energy Analysis (GEA) — A Blank, Laboratory Control Sample and Sample Duplicate
were analyzed with this analytical batch of less than 20 samples. See pages 76 through 78 for
QC details. Analytical Notes:

e FEu-152 and Cs-137 duplicate RPDs are above normal WSCF acceptable range; however
it is within the client’s acceptance limits for precision.

All QC controls are within the established limits.

Strontium — 89/90 — A Blank, Laboratory Control Sample and Sample Duplicate were analyzed
with this analytical batch of less than 20 samples. See pages 81 through 82 for QC details. All
QC controls are within the established limits.

Tritium — A Blank, Laboratory Control Sample, Matrix Spike and Sample Duplicate were
analyzed with this analytical batch of less than 20 samples. See page 84 for QC details. All QC
controls are within the established limits.

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

@/&W 5. Tt s

John E. Trechter
WSCEF Client Services

gf
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

ALIDATION

LEVEL: A B @ D E
PROJECT: 200-CW-3 OU DATA PACKAGE: VVSR07-019
VALIDATOR: Carl Schloesslin | LAB: WSCF DATE: (Q7-24-2007

SDG: WSCF20071089
ANALYSES PERFORMED

SW-846/ICP SW-846/GFAA | SW-846/Hg SW-846
X Cyanide

SAMPLES/MATRIX  All soil samples, B1POK4 - B1POK6, B1POK9, B1POLO, B1POL1,
B1POL4 & B1POL5

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification docUMENtAtION PIESENL? .......civereeriieiierieieeereeeesteeseesreeseesseesresssesseessesssesseenenes Yes N/A

Comments: Page 6 of COC R07-010-004 is missing a "received by" signature.

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

Initial calibrations performed on all INStIUMENTS? ........cceeviiriieiiieiieie ettt e e re b eene s Yes
Initial calibrations acCePtable? ..........cocuieiiiieiieiiee ettt es Yes
ICP interference checks acceptable?..........coiviiiiiiiiiiiniiiiicccc et Yes
ICV and CCV checks performed on all inStruments?............cocceceeueriinieninineenienenieneeeeree et Yes
ICV and CCV checks aCCePtable?.........ooiiiieiieiieieiie ettt ettt et saeenaesseeenes Yes
Standards traceable? ..........ccoiiiviiiiriiiie ettt e Yes
Standards EXPITEAT........eiiiiie ettt ettt e e bttt ettt sate et sae et e b e e beeaean Yes
Calculation check acCeptable? ..........cooiiiiiiiie ettt Yes
Comments:

A-16
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

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

ICB and CCB results acceptable? (Levels D, E) .ooovioiiiiiiieieceee ettt Yes No A
Laboratory blanks analyZed? ...........ccecvverierieiieiieeieiieseee ettt ettt et enbe b snaesnae et No N/A
Laboratory blank results aCCePtabIe?.........ccuieviiiiirierieiieeeie ettt ettt eeaesenesenes Yes N/A
Field blanks analyzed? (Levels C, D, E) ooooviiiiiiiieeeeeeee ettt @ No N/A
Field blank results acceptable? (Levels C, D, E) ..oc.ooiuiiiiiiiiee e Yes N/A

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

Comments: MB detections: Cu 0.36 mg/kg, Zn 1.34 mg/kg

Equipment blank B1P0OL4 detections: Al, Cu, Mn, Mo & Th
Field blank B1POL5 detections: Al, Cu, Mn, Mo, Th, Sr & Zn

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

MS/MSD Samples ANALYZEA? ........c.cccvevierierietieieeieeeeseese et steete et e esae e e sssessaesaessaessaesseesseeseenseensennns No N/A
MS/MSD 1eSUILS ACCEPLADIE?......uiiieieiiieiieiieiiete ettt ettt et staestaesaestaesseesse e seesseensesnsennns No N/A
MS/MSD standards NIST traceable? (Levels D, E) ...oocviiiiiiiiieiieiieiceeeecee et Yes No
MS/MSD standards expired? (Levels D, E) ....oooiiiiiiiiiiee e Yes No @
LCS/BSS samples analyZed? .........coveieiiierieeeieeee sttt ettt ettt et beene e el No N/A
LCS/BSS 1esults acCePtable?.........ooiiiiiiiieiee ettt ettt ettt et No N/A
Standards traceable? (Levels D, E)..occviiiiiiiiiciiciecietee ettt ns Yes No
Standards expired? (Levels D, E) ....ooiiiiiiiiiiciieeceeeee ettt et b e enae e enne e Yes No
Transcription/calculation errors? (Levels D, E)....ccooooiiiiiiiiiiiieieiecieeeee et Yes No
Performance audit sample(s) analyZed? .........c.occveivieiiieiiiiiiiiie ettt et Yes @ N/A
Performance audit sample results acceptable?..........cciiiiiiiiiiiiee e Yes No

Comments:__None

A-17
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable? .........c.oooiiiiiiiiiiiee ettt No N/A
Duplicate results CCEPLADIET .........ecieiiieriieie ettt ettt ete ettt te ettt ese e se b enbeenbeeeaessaesnneens No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....ooouieiieiiiiicieiieceeeee e Yes No
MS/MSD standards expired? (Levels D, E) ..oc.oooiioiiriiiciieiecese et Yes No @
Field duplicate RPD values acceptable?.........c.occuveiiriieriieiieiecie ettt ere et seees Yes ‘N/A
Field split RPD values aCCePtable?........cc.ooruiiiiiiiiieiiee ettt ettt ettt Yes No @
Transcription/calculation errors? (Levels D, E)....ccooiiiiiiiiiiiieeee e Yes No

Comments: Field dups: B1POK4 & B1P0OK5 Mo RPD = 70%, Tl non-detect vs. detect 7X MDL
: B1POK4 & B1POK6 Ni RPD = 38%
: B1POK9 & B1POLO Sr RPD = 36%
: B1POK9 & B1POL1 Sr RPD = 37%
: B1POK9 & B1POL1 Co RPD = 65%, Cr RPD =47%

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution samples analyzZed? ...........ccveeierieiiieiiiiie ittt beenbe s s Yes
ICP serial dilution %D values aCCePable? ..........c.ccveriieciiiiieiieiieriteteeie et ereeae sttt e e e sseeseenseenseas Yes
ICP post digestion SPiKe TeqUITEA? ........ocuieiieiieiieiieie ettt ettt et st seee st e seeeneeeeeeneeas Yes
ICP post digestion spike values acceptable?..........cooiiiiiiiiiiiieeeeeeeee e Yes
Standards traCEaADIE? .........c.ooiiiiie ettt et ettt ettt et e bttt eneenneene Yes
StANAArdS EXPITEA?....cveeiieiieieeie ettt ettt et et este et e e bt e s st esbeesbeesseessesseesseesseesseesaessaesseesseenseenseenseans Yes
Transcription/CalCulation EITOTS? ..........cciervieciieiertietieieeteetesteesteesteebeesbeesseessesssessesssesssesseesseeseesseessens Yes
Comments:
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate injections performed as reqUIred? ...........oooierieiieiiiieeie ettt Yes

Duplicate injection %RSD values acceptable? .........cccvevieiieiieieiieiieeieeeere e seees Yes
Analytical spikes performed as reqUITCA?..........ccueeriiiiiiiieeierieieeie ettt eenes Yes

Analytical spike recOVeries aCCePtable? .........ccviieriiiiiiiieeieriiee ettt e seees Yes

Standards traCEADIE? ..........coiiuiiiiiiieee ettt ettt Yes

StANAArdS EXPITEA?.......eeueieieeiie ettt ettt st st h ettt et h ettt et e nt e e satenaeenbeeneeenee Yes

MSA performed as TeQUITEA?.........oiuiiiieiieiieie ettt s esbe et et et e et eneeeaees Yes

MSA 1eSUIS CCEPLADIET. ... .eiiuiiiiiiiiie ettt ettt st b et ettt eae e Yes
Transcription/calculation EITOTS? ..........coiiiiiiriiiieitiett ettt ettt nb ettt esteeeeeeneesaees Yes
Comments:

8. HOLDING TIMES (all levels)

Samples ProPerly PreSEIVEAT .......oiiiiiirieiieieeeertere ettt ettt e et e e e te e be e besbe e beesseessesssesssesssensaenseens @ No N/A
Sample holding times aCCEPLADIE? ........c.eoiuieiieiiiee ettt sttt eeens No N/A

Comments: __None
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analySes? ........coooiiieiiiiiiiiiie e No N/A
Rresults supported in the raw data? (Levels D, E)....ccveoiiiiieiiiiececeeeeee e e Yes No @
Samples properly prepared? (Levels D, E) .oovioiiiieiieiieecece ettt Yes No
Detection limits meet RDL? ......cc.ooiiiiiiiiiiiiiiee sttt st Yes.N/A
Transcription/calculation errors? (Levels D, E)....cccoooiiiiiiieiiiiiecie e Yes No

Comments: _All Ba MDLs (approx. 0.2 mg/kg) > CRDL (0.1 mg/kg). All Ba sample
results > associated MDLs except B1POL4 (EB) & B1POL5 (FB).
Ten target analytes specified on COC, 23 analytes reported in data package.
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Date: 24 July 2007

To: Fluor Hanford Inc. (technical representative)

From: Analytical Quality Associates, Inc.

Project: 200-CW-3 Operable Unit

Subject: General Chemistry - Sample Data Group (SDG) WSCF20071089

INTRODUCTION

This memorandum presents the results of data validation for SDG WSCF20071089
prepared by WSCF Analytical Laboratories. A list of samples validated along with the
analytical methods is provided in the following table.

Sample ID | Sample Date | Media | Validation Level | Analytical Methods
B1P0K4 06/26/07 Soil C Cr(VI) by 7196A
B1POKS 06/26/07 Soil C Cr(VI) by 7196A
B1POK6 06/26/07 Soil C Cr(VI) by 7196A
B1POK9 06/26/07 Soil C Cr(VI) by 7196A
B1POLO 06/26/07 Soil C Cr(VI) by 7196A
BI1POL1 06/26/07 Soil C Cr(VI) by 7196A
B1P0L4 06/26/07 Soil C Cr(VID) by 7196A
BI1POLS5 06/26/07 Soil C Cr(VI) by 7196A

Data validation was conducted in accordance with the FHI validation statement of work
and the Sampling and Analysis Plan for Remediation of Select 200 North Area Waste
Sites in the 200-CW-3 Operable Unit, DOE/RL-2006-65, Rev. 1 (SAP). Appendices 1
through 6 provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested By Client

DATA QUALITY OBJECTIVES

e Holding Times and Sample Preservation

Holding times are calculated from Chain-of-Custody forms to determine the validity of
the results. The holding time requirements for chromium(VI) are extraction within 30
days of sample collection and analysis within 4 days of sample extraction. Sample
preservation requires chilling to 4 degrees Celsius.

The samples were extracted and analyzed within the prescribed holding times and
properly preserved.
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¢ Blanks

The blank data results are reviewed to assess the extent of contamination introduced
through sampling, sample preparation, and analysis.

Laboratory Blanks

The laboratory blank result was acceptable.
Field Blanks
The field blank result was acceptable.

Equipment Blanks

The equipment blank result was acceptable.

e Accuracy

Accuracy is evaluated by reviewing matrix spike sample results and laboratory control
sample results. According to the SAP, the matrix spike accuracy limits for Cr(VI) are
70% to 130%.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples

The MSD recovery for Cr(VI) was <70% but >30%. The Cr(VI) results for all samples
were non-detects and should be qualified as estimates and flagged “UJ.” It should be
noted that the MS/MSD were performed on field blank B1POLS.

An additional MS was performed and also had Cr(VI) recovery <70% but >30%. This
infraction also contributes to the “UJ” flag described immediately above.

Laboratory Control Samples (LCSs)

The LCS recovery was acceptable.
e Precision

Precision is evaluated by reviewing MS/MSD results, laboratory duplicate sample results,
and field duplicate sample results. These QC results provide information on the
laboratory reproducibility and whether sampling activities are adequate to acquire
consistent sample results. According to the SAP, the precision criteria are only
applicable when sample/replicate results are >5X to 10X the method detection limit
(MDL).
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MS/MSD Samples

The MS/MSD relative percent difference value was acceptable.

Laboratory Duplicate Samples

The laboratory duplicate results were acceptable. It should be noted that the laboratory
duplicate was performed on field blank BIPOLS5. No sample data were qualified as a
result.

Field Duplicate Samples

The field duplicate results were acceptable.

e Detection Limits

Reported MDLs are compared against the contractually required detection limits
(CRDLs) to ensure that laboratory detection limits meet the required criteria.

All reported sample MDLs were below the CRDLs.

o Completeness

SDG WSCF20071089 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

Minor deficiencies leading to qualification of Cr(IV) sample results as estimates were due
to low MS and MSD recoveries. See the table in Appendix 2 for a listing of all affected
sample results. It should be noted that the laboratory did not sign one of the “received
by” fields of the Chain-of-Custody.

REFERENCES

FHI, Contract #29774, Validation of Radiological and Chemical Analytical Data, Fluor
Hanford Incorporated, August 24, 2006.

DOE/RL-2006-65, Rev.1, Sampling and Analysis Plan for Remediation of Select 200
North Area Waste Sites in the 200-CW-3 Operable Unit, January 2007.

Page 98 of 225



Appendix 1

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

e U — The constituent was analyzed for and was not detected. The data should be
considered usable for decision-making purposes.

e UJ — The constituent was analyzed for and was not detected. Due to a quality
control deficiency identified during data validation the value reported may not
accurately reflect the MDL. The data should be considered usable for decision-
making purposes.

e J— Indicates the constituent was analyzed for and detected. The associated value is
estimated due to a quality control deficiency identified during data validation. The
data should be considered usable for decision-making purposes.

e UR — Indicates the constituent was analyzed for and not detected; however, due to an
identified quality control deficiency the data should be considered unusable for
decision-making purposes.

e R — Indicates the constituent was analyzed for and detected; however, due to an

identified quality control deficiency the data should be considered unusable for
decision-making purposes.
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Appendix 2

Summary of Data Qualification
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General Chemistry Data Qualification Summary

SDG WSCF20071089 | Reviewer: AQA | Project: 200-CW-3 OU Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
B1P0K4 - BIPOK®6,
Cr(VI) Ul B1P0K9, BIPOLO, Low MS & MSD

B1POLI1, BIPOL4 &
B1POL5

recoveries

Comments: None
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Appendix 3

Annotated Laboratory Reports
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Attachment 2

Narrative
' Sample Delivery Group WSCF20071089
Sample Matrix SOLID
SAF Number R07-010
Data Deliverable Summary Report
Introduction

Thirteen (13) soil samples from the 200-CW-3 Operable Unit Trench Bottoms and Side Walls
were received at the WSCF Laboratory on June 27, 2007. The samples were received in a cool
condition with ice present in the coolers. The samples were analyzed for the analytes indicated on
the attached copy of the chain of custody (COC) form in accordance with the 200-CW-3 Operable
Unit Letter of Instruction, referenced in the cover letter.

The narrative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information. Copies of the
chain of custody and sample receipt are included as Attachment 4.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 15 through 17, for a complete listing of
approved analytical methods used.

General Comments

With the exception of tritium, all samples were taken using the Multi-Increment Sampling (MIS)
method. The entire sample aliquot in a given sample bottle was analyzed or extracted for
analysis. QC Matrix Spikes, Matrix Spike Duplicates or Sample Duplicates were also either
analyzed or extracted from the entire contents of each sample bottle used.

Tritium samples were taken as discreet samples. The QC associated with the tritium was
performed on aliquots taken from the same bottle as the sample that was analyzed.

Organic Comments

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

PCBs — The holding time for this analysis was met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spike Duplicate were analyzed with this analytical batch of less than 20
samples. See pages 26 through 28 for QC details. All QC controls are within the established
limits.

Inorganic Comments

ICP-MS Metals (Total Acid Soluble) — The holding time for this analysis was met. A Blank,
Laboratory Control Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with this

1
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analytical batch of less than 20 samples. See pages 47 through 51 for QC details. Analytical
Notes:

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

e Positive values for the laboratory blank were obtained for Copper and Zinc, however the
results were in the ppb range while the sample results were in the ppm range. The
potential for biased results is negligible.

All other QC controls are within the established limits.

Hexavalent Chromium - The holding time for this analysis was met. A Blank, Laboratory
Control Sample, Sample Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed
with this analytical batch of less than 20 samples. See page 46 for QC details. Analytical Notes:

e The Matrix Spike and Matrix Spike Duplicate recoveries were below the WSCF
established limit indicating probable matrix interferences; however the Relative Percent
Difference (RPD) between the two recoveries was within acceptance limits.

All other QC controls are within the established limits.
Percent Solids — analyzed for organic moisture correction.

Radiochemistry Comments

There are no holding times associated with WSCF radiochemical methods.

Plutonium Isotopic - A Blank, Laboratory Control Sample and Sample Duplicate were analyzed
with this analytical batch of less than 20 samples. See pages 79 through 80 for QC details.
Analytical Notes:

e Pu-239/240 duplicate RPD reported at 41.667% is above the client’s acceptable limit of
30%. The duplicate results, however, are more than 10 times lower than the client
required reporting limit and close to the laboratory MDA, therefore the RPD does not

apply.
All other QC controls are within the established limits.

Amercium-241 — A Blank, Laboratory Control Sample and Sample Duplicate were analyzed
with this analytical batch of less than 20 samples. See pages 74 through 75 for QC details. All
QC controls are within the established limits.

Uranium Isotopic — A Blank, Laboratory Control Sample and Sample Duplicate were analyzed
with this analytical batch of less than 20 samples. See pages 85 through 86 for QC details.
Analytical notes:

e Uranium-235 duplicate RPD reported at 46.15% is above the client’s acceptable limit of
30%. The duplicate results, however, are more than 10 times lower than the client

2
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required reporting limit and close to the laboratory MDA, therefore the RPD does not
apply.

All other QC controls are within the established limits.

Technetium-99 - A Blank, Laboratory Control Sample, Matrix Spike and Sample Duplicate
were analyzed with this analytical batch of less than 20 samples. See page 83 for QC details.
All QC controls are within the established limits.

Gamma Energy Analysis (GEA) — A Blank, Laboratory Control Sample and Sample Duplicate
were analyzed with this analytical batch of less than 20 samples. See pages 76 through 78 for
QC details. Analytical Notes:

e FEu-152 and Cs-137 duplicate RPDs are above normal WSCF acceptable range; however
it is within the client’s acceptance limits for precision.

All QC controls are within the established limits.

Strontium — 89/90 — A Blank, Laboratory Control Sample and Sample Duplicate were analyzed
with this analytical batch of less than 20 samples. See pages 81 through 82 for QC details. All
QC controls are within the established limits.

Tritium — A Blank, Laboratory Control Sample, Matrix Spike and Sample Duplicate were
analyzed with this analytical batch of less than 20 samples. See page 84 for QC details. All QC
controls are within the established limits.

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

@/&W 5. Tt s

John E. Trechter
WSCEF Client Services

gf
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HNF-20433 REV 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

oy [ : © : :
PROJECT: 200-CW-3 OU DATA PACKAGE: VSRO07-019
VALIDATOR: Carl Schloesslin | LAB: WSCF DATE: 07-24-2007
sDG: WSCF20071089

ANALYSES PERFORMED
Anions/IC TOC TOX TPH-418.1 Oil and Grease Alkalinity
Ammonia BOD/COD Chloride Chromium-VI X pH NO;/NO,
Sulfate TDS TKN Phosphate

SAMPLES/MATRIX  All soil samples, B1POK4 - B1POK6, B1POK9, B1POLO, B1POLA1,

B1POL4 & B1POLS

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification doCUMENTAtION PIESENL? .....c.eivireeriieiieieeieeteete e stesreesseeeeenreeeseseesseensesssenenes YesN/A

Comments: Page 6 of COC R07-010-004 is missing a "received by" signature.

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)
Initial calibrations performed on all INSIUMENTS? ..........coieuiiieieriiiiteieeeee e Yes
Initial calibrations aCCEPLADIE? ........c.eccvieciiiieiieiieie ettt et e b e e ee b esbeeabeesbeetaeeeaesreeas Yes

ICV and CCV checks performed on all instruments?

Standards EXPITEA?........eiieiie ettt et ettt ettt et et ettt e et e et e e naeenaeenreenteettensaesaenean Yes

Calculation Check aCCePLADIE? ........c.eivuiiiieieciiee ettt st eae e saeesseesseeseenseensens Yes

Comments:

.............................................................................. Yes
ICV and CCV checks aCCeptable? ..........coiiiiieiiiiiiiirieniceiectestee sttt eaeen Yes

StaNdards trACEADIET ...........ooiiieiieeeee et e e eaaee s Yes

A-22
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HNF-20433 REV 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

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

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

ICB and CCB results acceptable? (Levels D, E) .ooovioiiiiiiieieceee ettt Yes No
Laboratory blanks analyZed? ...........c.ecverierieiieiieeieieese ettt ettt ettt ebe e e ens No N/A
Laboratory blank results aCCePtabIe?.........cciiviiiiirierieiieieeie ettt eeaesene e @ No N/A
Field blanks analyzed? (Levels C, D, E) ooooviiiiiiiieeeeeeee ettt @ No N/A
Field blank results acceptable? (Levels C, D, E) ..oo.oiiiiiiiiiiieeeeeeee e @ No N/A

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

Comments; _None

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

Spike SAMPIES ANALYZEA? .....ocuviiiieiiieriieii ettt ettt e e e be e be b e enseenresrtesrnenseenseend No N/A
SPIKE TECOVEIIES ACCEPLADIET? ...oviiiieiiieiieiieiiete ettt te et e e st e et estaesbeesaessaesseessaeseesseensesnsensnenns Yes N/A
Sike standards NIST traceable? (Levels D, E)....occvviiiiiiiiieiieiece ettt Yes No
Spike standards expired? (Levels D, E)...cc.oooiiiiiiiieeceee e Yes No
LCS/BSS samples analyZed? ..........coveieiiierieieieeeeie ettt ettt sttt be e ene e el No N/A
LCS/BSS 1esults acCePtable?.........ooiiiiiiiieiee ettt ettt ettt eee s No N/A
Standards traceable? (Levels D, E)..ooviiiiiiiieieciiccicteeee ettt b e e es Yes No
Standards expired? (Levels D, E) ..ottt sbe b e sane e Yes No
Transcription/calculation errors? (Levels D, E)....ccoooiiiiiiiiiiiieiiciecieeeee ettt Yes No
Performance audit sample(s) analyZed? .........c.occvevieiiiiiieiieiie ettt Yes @ N/A
Performance audit sample results acceptable?..........cciviiiiiiiiiieiee e Yes No

Comments:_MS/MSD were performed on field blank B1POL5 - MSD %R = 64%.
An additional MS was performed and had %R = 59%.
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HNF-20433 REV 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

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

Duplicate RPD values acceptable? .........c.oooiiiiiiiiiiiee ettt No N/A
Duplicate results aCCEPLADIC?.........ccueiieiieiieii ettt ettt et eseesseesseenteenbeenteenneennennns @ No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....ooouiviieciiiiecieiiecieeee e Yes No
MS/MSD standards expired? (Levels D, E) ..oc.oooiioiiriiiciieiecese et Yes No

Field duplicate RPD values acceptable?.........c.cccivieriieiiieiieieeie ettt snee e No N/A
Field split RPD values aCCePtable?........cc.ooruiiiiiiiiieiiee ettt ettt ettt Yes No @
Transcription/calculation errors? (Levels D, E)....occooiiiiiiiiiiieeeee e Yes No

Comments: __In addition to the MS/MSD a laboratory duplicate was performed. These
QC were all performed on field blank B1POL5.

6. HOLDING TIMES (all levels)
Samples ProPerly PreSeIVEA? ......oiiiiiiirieiieieeieetese ettt ettt e et e s e e teesbe e bebe e seesseessesssesssesssenseenseend @ No N/A
Sample holding times aCCEPLADIE? ........c.iicvieeiieiiiieieeie ettt s besaesereseeesre e seenseen @ No N/A

Comments: __None
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HNF-20433 REV 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

7. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analySes? ........coooiiieiiiiiiiiiie e No N/A
Results supported in the raw data? (Levels D, E) ..oooovviiiiiieiiiececeee e e Yes No @
Samples properly prepared? (Levels D, E) .oovooiiieiieiicececeetet e Yes No

Detection limits meet RDL? ..........coooiiiiiiiiiiiiiii s No N/A
Transcription/calculation errors? (Levels D, E)....cccoooiiiiiiieiiiiececececee e Yes No

Comments;__None
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Date: 24 July 2007

To: Fluor Hanford Inc. (technical representative)

From: Analytical Quality Associates, Inc.

Project: 200-CW-3 Operable Unit

Subject: Radiochemical - Sample Data Groups (SDGs) W05195 and WSCF20071089

INTRODUCTION

This memorandum presents the results of data validation for SDG W05195 prepared by
STL Richland, and SDG WSCF20071089 prepared by WSCF for radiochemical analysis.
A list of samples validated along with the analytical methods is provided in the following
table.

Sample ID | Sample Date | Media | Validation Level | Analytical Methods
B1P0K4 06/26/07 Soil C See note 1
B1POKS5 06/26/07 Soil C See note 1
B1P0OK6 06/26/07 Soil C See note 1
B1POK7 06/26/07 Soil C Tritium
B1POKS& 06/26/07 Soil C Tritium
B1P0OK9 06/26/07 Soil C See note 1
B1POLO 06/26/07 Soil C See note 1
B1POLI1 06/26/07 Soil C See note 1
B1P0L2 06/26/07 Soil C Tritium
B1POL3 06/26/07 Soil C Tritium
B1POL4 06/26/07 Soil C See note 1
BI1POLS 06/26/07 Soil C See note 1
B1POL6 06/26/07 Soil C Tritium

1 - Alpha spectrometry, gamma spectrometry, nickel-63, strontium-89/90 and
technetium-99

Data validation was conducted in accordance with the FHI validation statement of work
and the Sampling and Analysis Plan for Remediation of Select 200 North Area Waste
Sites in the 200-CW-3 Operable Unit, DOE/RL-2006-65, Rev. 1 (SAP). Appendices 1
through 6 provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested By Client

DATA QUALITY OBJECTIVES

e Holding Times and Sample Preservation
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Holding times are calculated from Chain-of-Custody (COC) forms to determine the
validity of the results. There are no specific holding time and preservation requirements
for radiochemical soil/solid analysis.

Based on professional judgment, the samples were analyzed within reasonable holding
times.

e Blanks

The blank data results are reviewed to assess the extent of contamination introduced
through sampling, sample preparation, and analysis.

Laboratory Blanks

All laboratory blank results were acceptable with the following exceptions. The Pu-
239/240, U-238, Ra-226, Pb-214, Bi-214, Ra-228, Ac-228, Pb-212, T1-208 and K-40
laboratory blank results were > the minimum detectable concentrations (MDCs). The
following samples had associated results > the MDCs but <5X the blank results and
should be qualified as estimates and flagged “J”:

Pu-239/240: BI1POLO

U-238: BI1POL5

Ra-226: B1P0OL4 and B1POL5

Pb-214: B1P0K4, B1POK6, B1POL1, B1POL4 and B1POL5
Bi-214: B1P0K6, BIPOK9, B1P0L4 and B1POL5

Ra-228: B1P0L4 and B1POL5

Ac-228: B1P0L4 and B1POL5

Pb-212: B1P0L4 and B1POL5

T1-208: B1P0L4 and B1POL5

The remaining sample results with associated blank contamination were either non-
detects or detects >5X the blank results and should not be qualified. It should be noted
that the presence of naturally occurring radioactive materials in the laboratory blank may
signify that a solid matrix material (versus purified water) was used for the blank and that
the listed detections (except Pu-239/240) are not due to contamination. This information
could not be determined from documentation supplied in the data package. The gamma
spectrometry analytes listed above were not analytes requested on the COC.

Field Blanks

All field blank results were acceptable with the following exceptions. Am-241 (alpha),
U-233/234, U-235 (alpha), U-238, Ra-226, Pb-214, Bi-214, Ra-228, Ac-228, Pb-212, Bi-
212, T1-208, K-40 and Sn-126 were detected in field blank BIPOLS5. The possibility of
indigenous naturally occurring radioactive materials present in the field blank could not
be determined from documentation supplied in the data package.
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Equipment Blanks

All equipment blank results were acceptable with the following exceptions. Am-241
(alpha), U-233/234, U-235 (alpha), U-238, Ra-226, Pb-214, Bi-214, Ra-228, Ac-228, Pb-
212, Bi-212, T1-208 and K-40 were detected in equipment blank BIPOL4. The
possibility of indigenous naturally occurring radioactive materials present in the
equipment blank could not be determined from documentation supplied in the data
package.

Trip Blanks

All trip blank results were acceptable.

e Accuracy

Accuracy is evaluated by reviewing laboratory control sample results, matrix spike
sample results, and chemical recovery factors. Chemical recovery factors are determined
through use of a carrier or tracer and provide assessment of the chemical separation
process that is affected by the laboratory procedure, sample matrix, and/or interference.
Chemical recovery factors are used to correct the sample concentration, uncertainty, and
MDC results. According to the SAP, the radioanalytical laboratory control sample
accuracy limits are 70% to 130%.

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable.

Matrix Spike (MS) Samples

All MS recoveries were acceptable.

Carrier/Tracer Recovery Factors

All carrier/tracer recovery factors were acceptable.

e Precision

Precision is evaluated by reviewing laboratory and field duplicate sample results. These
QC results provide information on the laboratory reproducibility and whether sampling
activities are adequate to acquire consistent sample results. According to the SAP,
precision criteria are only applicable when sample/replicate results are >5X to 10X the
MDC.

Laboratory Duplicate Samples

All laboratory duplicate results were acceptable.
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Field Duplicate Samples

All field duplicate results were acceptable with the following exceptions. Samples
B1P0K4 and B1POKS5 had a Pu-239/240 relative percent difference (RPD) = 153% and
statistically unequal results with a replicate error ratio (RER) =2.5. Samples B1P0OK4
and B1POK6 had U-233/234 and U-238 RPDs = 42% and 33% respectively, but had
statistically equal results with RERs <1.0. No sample data were qualified as a result per
data validation procedure guidance.

e Detection Limits

Reported MDCs are compared against the contractually required detection limits
(CRDLs) to ensure that laboratory detection limits meet the required criteria.

All reported sample MDCs were below the CRDLs.

e Completeness

SDGs W05195 and WSCF20071089 were 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

Minor deficiencies leading to qualification of sample results as estimates were due to
laboratory blank infractions for nine analytes. See the table in Appendix 2 for a listing of
all affected sample results.

It should be noted that the Sr-89/90 laboratory blank and field sample results were
negative with absolute values greater than the MDCs. Samples B1POK4 and BIPOLO had
very negative results with absolute values >5X the MDCs. The reported uncertainties for
the non-detect results were significantly larger than the MDCs, showing that the MDCs
may not accurately reflect the component that is being subtracted from the sample gross
counts to produce the negative results. Assessment of negative laboratory blank or
sample results are not included in the data validation procedure. No sample data were
qualified as a result.

It should also be noted that the laboratory did not sign one of the “received by” fields of
the Chain-of-Custody.
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Appendix 1

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

e U — The constituent was analyzed for and was not detected. The data should be
considered usable for decision-making purposes.

e UJ — The constituent was analyzed for and was not detected. Due to a quality
control deficiency identified during data validation the value reported may not
accurately reflect the MDC. The data should be considered usable for decision-
making purposes.

e J— Indicates the constituent was analyzed for and detected. The associated value is
estimated due to a quality control deficiency identified during data validation. The
data should be considered usable for decision-making purposes.

e UR — Indicates the constituent was analyzed for and not detected; however, due to an
identified quality control deficiency the data should be considered unusable for
decision-making purposes.

e R — Indicates the constituent was analyzed for and detected; however, due to an

identified quality control deficiency the data should be considered unusable for
decision-making purposes.
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Appendix 2

Summary of Data Qualification
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Radiochemical Data Qualification Summary

SDGs W05195 and

Reviewer: AQA

Project: 200-CW-3 OU

Page 1 of 1

WSCF20071089
Analyte(s) Qualifier Samples Affected Reason
Pu-239/240 J BIPOLO Laboratory blank
contamination
U-238 J BIPOLS Laboratory blank
contamination
Ra-226, Ra-228,
Ac-228,Pb-212 & J BIPOL4 & BIPoL5 | Aboratory blank
contamination
T1-208
B1P0K4, BI1POK6,
Pb-214 ] BIPOLI, BIPOL4 & Ligﬁij‘;??ga‘;’-fﬁk
BIPOLS tnatt
Bin14 ] B1P0OK6, B1POK9, Laboratory blank
B1P0L4 & B1POL5 contamination

Comments: None
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Appendix 3

Annotated Laboratory Reports
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation

Page 182 of 225



Attachment 2

Narrative
' Sample Delivery Group WSCF20071089
Sample Matrix SOLID
SAF Number R07-010
Data Deliverable Summary Report
Introduction

Thirteen (13) soil samples from the 200-CW-3 Operable Unit Trench Bottoms and Side Walls
were received at the WSCF Laboratory on June 27, 2007. The samples were received in a cool
condition with ice present in the coolers. The samples were analyzed for the analytes indicated on
the attached copy of the chain of custody (COC) form in accordance with the 200-CW-3 Operable
Unit Letter of Instruction, referenced in the cover letter.

The narrative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information. Copies of the
chain of custody and sample receipt are included as Attachment 4.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 15 through 17, for a complete listing of
approved analytical methods used.

General Comments

With the exception of tritium, all samples were taken using the Multi-Increment Sampling (MIS)
method. The entire sample aliquot in a given sample bottle was analyzed or extracted for
analysis. QC Matrix Spikes, Matrix Spike Duplicates or Sample Duplicates were also either
analyzed or extracted from the entire contents of each sample bottle used.

Tritium samples were taken as discreet samples. The QC associated with the tritium was
performed on aliquots taken from the same bottle as the sample that was analyzed.

Organic Comments

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

PCBs — The holding time for this analysis was met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spike Duplicate were analyzed with this analytical batch of less than 20
samples. See pages 26 through 28 for QC details. All QC controls are within the established
limits.

Inorganic Comments

ICP-MS Metals (Total Acid Soluble) — The holding time for this analysis was met. A Blank,
Laboratory Control Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with this

1
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analytical batch of less than 20 samples. See pages 47 through 51 for QC details. Analytical
Notes:

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

e Positive values for the laboratory blank were obtained for Copper and Zinc, however the
results were in the ppb range while the sample results were in the ppm range. The
potential for biased results is negligible.

All other QC controls are within the established limits.

Hexavalent Chromium - The holding time for this analysis was met. A Blank, Laboratory
Control Sample, Sample Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed
with this analytical batch of less than 20 samples. See page 46 for QC details. Analytical Notes:

e The Matrix Spike and Matrix Spike Duplicate recoveries were below the WSCF
established limit indicating probable matrix interferences; however the Relative Percent
Difference (RPD) between the two recoveries was within acceptance limits.

All other QC controls are within the established limits.
Percent Solids — analyzed for organic moisture correction.

Radiochemistry Comments

There are no holding times associated with WSCF radiochemical methods.

Plutonium Isotopic - A Blank, Laboratory Control Sample and Sample Duplicate were analyzed
with this analytical batch of less than 20 samples. See pages 79 through 80 for QC details.
Analytical Notes:

e Pu-239/240 duplicate RPD reported at 41.667% is above the client’s acceptable limit of
30%. The duplicate results, however, are more than 10 times lower than the client
required reporting limit and close to the laboratory MDA, therefore the RPD does not

apply.
All other QC controls are within the established limits.

Amercium-241 — A Blank, Laboratory Control Sample and Sample Duplicate were analyzed
with this analytical batch of less than 20 samples. See pages 74 through 75 for QC details. All
QC controls are within the established limits.

Uranium Isotopic — A Blank, Laboratory Control Sample and Sample Duplicate were analyzed
with this analytical batch of less than 20 samples. See pages 85 through 86 for QC details.
Analytical notes:

e Uranium-235 duplicate RPD reported at 46.15% is above the client’s acceptable limit of
30%. The duplicate results, however, are more than 10 times lower than the client

2
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required reporting limit and close to the laboratory MDA, therefore the RPD does not
apply.

All other QC controls are within the established limits.

Technetium-99 - A Blank, Laboratory Control Sample, Matrix Spike and Sample Duplicate
were analyzed with this analytical batch of less than 20 samples. See page 83 for QC details.
All QC controls are within the established limits.

Gamma Energy Analysis (GEA) — A Blank, Laboratory Control Sample and Sample Duplicate
were analyzed with this analytical batch of less than 20 samples. See pages 76 through 78 for
QC details. Analytical Notes:

e FEu-152 and Cs-137 duplicate RPDs are above normal WSCF acceptable range; however
it is within the client’s acceptance limits for precision.

All QC controls are within the established limits.

Strontium — 89/90 — A Blank, Laboratory Control Sample and Sample Duplicate were analyzed
with this analytical batch of less than 20 samples. See pages 81 through 82 for QC details. All
QC controls are within the established limits.

Tritium — A Blank, Laboratory Control Sample, Matrix Spike and Sample Duplicate were
analyzed with this analytical batch of less than 20 samples. See page 84 for QC details. All QC
controls are within the established limits.

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

@/&W 5. Tt s

John E. Trechter
WSCEF Client Services

gf

3
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B STL
TRENT
STL Richland

2800 George Washington Way
Richland, WA 99354

Certificate of Analysis Tel: 509 375 3131 Fax: 509 375 5590
www.stl-inc.com

Fluor Hanford

P.O. Box 1000, T6-03
Richland, WA 99352
July 13, 2007

Attention: John Trechter

SAF Number : R07-010
Date SDG Closed : June 28, 2007
Number of Samples : Eight (8)
Sample Type : Soil
SDG Number : W05195
Data Deliverable : 15/15 Day
CASE NARRATIVE
L. Introduction

On June 28, 2007 eight samples were received at STL Richland (STLR) for radiochemical analysis.
Upon receipt, the samples were assigned to lot J7F280343 and assigned the following laboratory ID
number to correspond with the Fluor Hanford (FH) specific ID:

FH ID# STLR ID# MATRIX DATE OF RECEIPT
B1POK4 J12NF SOIL 6/28/07
B1POKS5 JI2NP SOIL 6/28/07
BI1POK6 J12NO SOIL 6/28/07
BIPOKY J12N3 SOIL 6/28/07
BIPOLO JI2N7 SOIL 6/28/07
BIPOL1 J12PA SOIL 6/28/07
BIPOL4 J12PE SOIL 6/28/07
B1POL5 J12PH SOIL 6/28/07

II. Sample Receipt

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

Leaders in Environmental Testing Severn Trent Laboratories, Inc.
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July 13, 2007

I11. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data includes
sample identification information, analytical results and the appropriate associated statistical errors.

The requested analyses were:
Liquid Scintillation Counting
Nickel 63 by LCS

1v. Quality Control

The analytical results for each analysis performed includes a minimum of one laboratory control sample
{(LCS), one method (reagent) blank, and one duplicate sample analysis. Any exceptions have been noted
in the "Comments" section.

QC and sample results are reported in the same units.

V. Comments

Liquid Scintillation Counting

Nickel 63 by LCS:
The LCS, batch blank, samples and sample duplicate (B1POK4) were all within acceptance limits.

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

Reviewed and approved:

/// /:
A . !/
A ﬂd”ﬁ/ oders s
‘ “Sherryl A. Adam U )
fﬁ /7~ Project Manager

Page 187 of 225
STL RICHLAND



NOLLISOdSIa

IWLL/3Lva | IdWVSTYNI4 |
L T A @350dSIa AQOHIIW TVS04SIa !
« . . emmse .. Souswsos TN,
i NOLLIAS O
oo 3Wu/ava B ERINT Agqanmay | AHOLVHOSV I
! - - - T — T D T T T T T T T
| >
! sreq” IWLL/3Lva L NI G3¥01S/A6 G3AI3Y|  IWLL/ALVA WOYd AIAOW3Y/A8 AIHSINDONI
. e r ,
lenu I g g |
, q SI3H Ojul papeajdn aq 0) aJe SHodR) [BUL] IWLL/3Lva NI Q3HOLS/AG G3AIIOFY|  IWLL/3LVA WOY4 GIAOWIY/AG QIHSINONTIZY
301 "xogiew juswabeuepy — - - e T e
D341 Uyor 0} 0D J0 SADOD PUS M 4DSM ik
! 20 W__U:_uc_ ‘ddo mﬂwEmm 3} 1euno) bumIodaY xx | IWLL/ALY, ‘ . NIQ3HOLS/Ad GIATZOF|  IWLL/ALVA WOy gIADWAY/ AR IHSINONIIY
i V39 pue s[elaly 10j SaAjeue Jo 151 939jdwiod ay) Hodal 01 I 4DSM sk || mﬂ ‘Jdm\w % V=717 § %.w . Lo~ - N ~
| . bs (74 — Ajﬁ)ﬂ
i "4V Siyy Jo uondas sjuawaINbay Bunduwes ppi aw | Q 02 / ’ w ' “r \. 7 ~ .WNN‘ Q \ .woi. K\.m
u uo 4JSM 03 paubisse sasAjeue ||e 1) Alojeloge| Alewud a3 St ISM xx | _ JWLL/3Lva o NI G3HOIS/A6 GIATIDIY|  IWLL/A m«m_ B ___ WOUYd GIADWIY/AG QIHSINONTIZY
L e ~ SNOLLDMMLISNI WVIJads | SAWVN LNIHd /NDIS NOISS3SSOd 40 NIVHD
. NOILINELS N L
4
| LSTEToT Le-re 1M N \,
L ®oNn | S *IS [E10L -- 06'68-WNAUCAS|  d/D TWO9XE € s | plodis
Nd Tﬁ a—N hQ\‘\h.&i
L awoN o unuedn 2idoNeST) d/9 TWO9NE € | L S vM0dT8
' [ ! T - o 1T T ‘J
gz X v h..oﬂ‘ai
_ BuoN L S - ‘wniuoinid 2dojost  d/9 TWO9NE € B N _podTg Lm
, LTL Alod - 3imog Y
i BUOoN {8ST-n3 ‘pST-N3 ‘ZST-NT ‘£€1-SD ‘09-0D} Adods0.dads ewwes|  alenbg TWOEOSXT S pM0dTg o
| T ot ) T T o T - T T o
: 07 .
| e prer ®
. pI100Hpjood | o e . ‘te08-sadd| oeTWoOXE E | | S e . piodta
Y ‘Tt 2.#5‘1 ,
L Db 00D/ 00D ) 96T, - XoH wniwoND|  d/9 TWogKE £ X S 7 pM0dTg !
i - - B A R [T —_— - ~——— - S—- - B B - - I B = A Sy » U T
| oz exer “ L7 0000 Loty |
; ‘SNdDI h?ﬁ.«i MO M _ K.QuQN\Q i ! , J
[ ‘N - OH8°00Z {UL ‘ad 's¥} (UO-PPY) §'00Z - SW/dDI {UZ 'qS ‘Ul 1D “PD e} (VL) 8'00Z - SW/dD1|  d/9 TWO9XE M I s o ,_  pdodtg L
ﬁ L J% singrEm (S)HANIVINOD IWIL aLva ! | m
| NOILVAN3SIud ' SISATVNVY AdAL/'ON I1dWVS I1dWYS | «XTULVK | ar avi , "ON J1dWVS |
i T T T T T T - - T T T T T o T I 1) - o ot T T B
UOO\N\S.N' ” WILYM = M |
. NS =5 -
(£661/066T) 5°00bS P

13pI0) 303 J3d 3jgesesjal J0u aJe INg Y49 64 Jod uonepodsuel) Joj palejnBal Jou a.e 1ey} SUONLIIUSILOD 18 [BLSIRW SARDROIPRY SUIBIUOD) |

SHUVKWIY /SAQUVZVH 31dWVS 319ISSOd |

i

IDVYOLS YO /ANV ONITANVH TVIO3dS

QINDI YWIHIO =10
*xE.E_z K

v/N V/N ﬁ uonezuape.ey) ¥ budwes 3isem
. . _'ONTuedIV/ONIGVIdOTHE, . __'ONAlu3dOUd 3LISdHO e R ~__ 0103ddIHS |
| FIDIHIA INFWNYIACD 0z$3EEETTT _ €-£05-N-4NH L ho-Lb-023 f
| B . AN3WdIHS 40 AOHLIW . w03,  'ONJOoosdolduwd | ‘ON 153HJ m‘uL
skeqg ST W 0T0-20Y S3SAeUY S|{em SPIS pue SWonog Ydusi L Nun 31gesado £-mD-002 {[EMBPIS/L-N-9TT ,
| / shed ST i ALTTVND ATV 7ﬁ - __"ONdvs; _ NOILYNOIS3d 1J3Af0¥d  NOLLYJOTONITdWVS |
| . ]
! aNNoYVNunl 30 “4aLHOIL UEI-£LE 1Q ‘s39v™ SC ‘NYOOH
| viva 28 3402 Id1ud f
P we | HOLVNIGYO0D 133rodd B "ON ANOHdI131 1DVINOD ANVdAWOD o S :“;w_\@u._\of
: L 40 : 1S3NDIY SISATYNY FT1dWYS/AQOLSND 40 NIVHD \(/m U] paojueH Jonjy |

$00-070-£0Y




JWLL/3LVa
o wZﬁ.k\w._.‘wn_\ . o e
dreq™ ——= ]
R=37107 R W N

d3ol 'SI3j 03u1 papeojdn 3q 0} aJe SpOdaI Ul 4«

a|dwes ddd+ Adod pu

V3O PUE S|EIN

U0 4OSM 03 paubisse sasAjeue [[e 10y Atojeloge) Alewlid 3Y3 S 4DSM  sex

'xogjlew juswabeuely
€ 19)D31L Uyo[ 03 D0 JO S3Id0D PuIs [IM JDSM e
20 Buipnpul ‘ddo se awes ay} 1euLo) BUoday .
0} sa1A|eue JO 3si| )2|dW0d By} H0daI 0} ST 4ISM x
*4VS SIL3 JO UONDIS SJuaWRINbaY Buldwes pRiH sy}

A8 g3S0dSIa

NOLLISOdSIa m
31dWYS TVYNI4

™ oo

2

QOH13W vsodsia | I

| NoLwas

i >¢Oh<~_0n<._

EL i o ~ o ) _ AHQIATIOFY | e -
WL/ava NI G3¥OIS/A9 GIAIIDIY|  FWLL/ALVA - WOY4 Q3AOWIY/AG GIHSINONII;
aWL/awva ] _ NIG3WOLS/AS GIAIIDIY|  IWIL/ALVE WOHS GIAOWTY/AS OIHSINDNTITY|
wZF—.\w._.<n_ o NI g3d01S/A9 QIAIIDIN w!ﬁr\w._hn_ \/\bo& Am WY/ A8 GIHSINDNIIY
s/l \bww 9= S@N \2ZALD ] hq&m\ 9 1@ i
oL
ELVETL ]  NIQ34OLS/A8 QIAIIOY! \mem.En ¥4 GIAOWIY/AS GIHSINDNIIFY|

- S  SNOLLOMYISNIIVIOddS ~ S3WVN ININd \zEm _ NOISS3S504 40 zE:&
f. { T i T T - T
?N 7thT Lozl ﬁ N
duon | S S ‘wnyuoinid aidojosy| &uum_owx\wm L ) S ) Siodig |
AT i <
| Alod - smeg ,
3UON {S§1-n3 ‘b5 1-n3 ‘Z6T-n3 "£ET-SD ‘09-0D} Ad02s0.30adS ewwes|  asenbs JWQOOSXT S $40d18
. R _ val £ 0430005 BUIWED)|  =IEnDS TWO0SXT | I D B I B
etz
: ! ®Z 2T Lo-17-1W
- dviopyiood L o ‘2808 -s8dd|  9e w09k €| R - L swodre g
z'zz'ov m i N
| \_ Lo-12-9 M r m m N
Ot 1003/2% 100D | '9617 - XoH wnioaydl  d/9 WO~ € , S ﬁ SM0418 i O
’ EoAune i e _ _ . e ot - »or TR ot eCoatdiR N DU I S T , e
| (t1co¥ . 2-24) d~M~ ON& ,, |6o
| SWdd1| Lo I—
auoN - 9H8'007 {UL 'qd ‘sv} (U0-pPY) 8'00T - SW/dDI {UZ ‘G5 “UW "D ‘P2 ‘eg} (Tv.) 8'00T - SW/dDI|  d/9 TWO9XF £ S , s¥dia g
e IR A SVAATPPY) 8 0 IR R ) e O
€z | \_/ | | s
SuoN - B ] *spiios ESEM d/9 JWO9XT o s o ﬁ _ pdod1d i
e N4 | :
w1 | Sog) L99C-9 , “ W
SUON ; - mmm.E:_uw:cum._. B a\u JEowx.TM. ) ) ‘ ) S o [2 ()8 ]
Jb SLHSAM m (S)4INIVINOD IWIL ava | W, ,
NOILVAY3SIUd SISATYNV | 3dAL/ON | J1dWVS F1dWVS | xXTHLYIW al1 avi | "ONIIdWVS |
>3Ud . ____SISAM N I AdA. ﬁ IS | xX W] argvl = | 'ONJdWdWVS
; YIALYM = M W
(€661/0661) 5005 | Tos =5

12pl0 304 42d 3jqeseafa. Jou 3Je INg Y4D 6t Jad uoneuodsuel) Joj paleinfial 10U 3. Jey) SUONEIIUIDUOD Je [eHdlely SADROIPEY SUIBIUOD

JTOIHIA INIWNYIAOD

INIWCIHS 40 JOHLIW "

v/N
‘ON 1114 ~_H<\wz~n<._ 407114

SHUVWIY \mD~_<N<= AT1dHWVS m._nnmmon__ !

15:34
0ZSIEEETTT |

VoD |

i
|

mwm>_mc< SHlem wu_m pu

v/N

'ON AL¥3dO¥d 31IS440
€-£05-N-ANH

"ON 008907 a13aId

e mEoﬁom cucwt. wn w_nm‘_mao £-MD-00¢

JOVHOLS YO/ANV ONITANVH TVIJ3dS

dI70S ¥3HI0 = SO
QINDITYIHLO = 70,

*XIYLVW

==

uonezuspesey) g buydwes jsem

|
Ol Q3ddIHS |

L6232 ,
"ON 1S3HD 301
HIemapIS/£-N-9TZ

sheqg ST W 0T0-L0Y |
/ shed ST C o AINYND YLV - 'ONdVS | ] ~ NOILVNSIS3Q 123[0¥d ) NOLLVJO1 ONITJWYS |
i
YNY 7 30 “WALHOIUL [413:E¥ 70 ‘S39vH 9 'NVIOH |
nz:ﬂwﬁ_ n D28 340D IJIYd | *,
| YOLVNIGYOOD 113C0¥d ‘ON INOHJI13L LOVINOD ANVAWOD zobm._._S\)

— . ; - ‘ - 2 ks - - el L
£ do z 39vd | $00-070-£0Y h 153NDFA SISATVNY F1dWYS/AQOLSND 40 NIVHD *Juf piojuey tonid B




e —

[ NOLLISOdSId |
| mujava . iedmsosia _ ) - | cowsswwsoasia | TMWYSTUN
m NOLLD3S
P IWILL/3aLva _ ) o ) un ABQIAEDZY | A¥OLY¥OEVT
_, 7 - T - == =TT = T - T = = -
L /leqT TN | wn/awae NI GJHOIS/AG QIAIIIAY|  IWLL/lva - WO GIAOWIH/AE GIHSINDNIN
B LIS O N
W a3ol "SEEH 01 papeojdn 59 03 31e SHOd3) U +x | awpi/aiva NI Q2¥O1S/AE AIAIIOZY|  IWLL/ALVa WOUd GIAOW3Y/AE GIHSINONITIIY|
! "xogjlew Juswebeuey (- e - - - - =
ﬁ ajduies ddd+ Adod pue 191yda.) uyo( 03 DO JO S0 Puss [IIM 4ISM xx
20 w»c_uz_uc_ 'dd9 mmamEmm 8U Jeunio) Bunioday s | awiL/aiva NI G3WO.S/A QIAIIDTY|  IWLL/3Lva ¥4 GJAONIH /AT GIHSINDNIIFY
W Y39 pue S[eI9l 404 SAIARUE 4O 15]| 339|dW0D Yy 110dU 01 S JDSM % \aS/ O Va2l - UL Zo -9 _— N o Qi 7\
| "4V'S SIL3 40 UoNDas syuswalinbay Budwes pipi4 ay) a0/ C \ m ¢ v . n% QcN 0-L2Z-7 \\ 2|
U0 435Mm 03 paubisse sashteue jje Joj A10jeloqe] Atewiid 43 SI 4ISM s+ | FWLL/ALVG — mamoisnaamaoy Swbilva  Jwows cakowsu/aa aansmaonmia
! B SNOLLONYLSNI WIJAdS 7 SIWVN LNI¥d /NOIS NOISS3SSOd 40 NIVHD
X f- [4 o T e e
,, T 2211T le-91? « \ﬂ 7 ” 7 7
| obIood/pi0d | B - 7808 - 580d| 90 TwoexE € s | owoas |
st’hthz - ol Y e e e e A
| £8-7¢ |
dpoOpEOd o (1961 - XoH WNWOIY) | d/9 TWO9XE € s | - L oiodie
LlThzeT L9 4 ‘
|
: ! B | Lo-12-W QsS¢! _, ,_ ﬂ
| 3uoN | - 9H 8007 {UL ‘ad ‘sv} (UO-PPY) 8'007 - SW/dDI {UZ ‘45 ‘Ui 10 ‘PO ‘ed} (VL) 8002 - SW/dD1|  d/o TwooxF & L | s \ L. odig l'e)
: | - e I T I AT T B I O
____®uoN i ‘Spllog u=diad|  d/9 TWO9XT | S ,r ,, siodre .m
| o e — _ St A I D I
grzeior Lo-12-1 WA | | | %
o awn ! S - ‘66-wnnduydal|  d/o WogkE £ | g s $40dT8 mg
7 \ 4 o - D T - T - - ,.?1“‘ Tt T
W geireiie Loz 7 w g
. UON : ‘ o HS 1oL -- 06'68-WNAUOAS|  d/o WO £ | DU T ! aAodre |
- prieeer ) | Wﬂ , W
| Lo A ¢€) (L9-9Z-9 | |
auoN o - _ twnueinoidolost)  d/9 TWO9KE £ | U S odta |
J5 staM (S)¥ANIVINGD WL | aiva | m 7
_ NOILYAY3SIud L SISAIVNY _ | 3dM/[ON | IWWYS | FTWVS 4XTHLVW d1avl 7 _'ON J1dWvs |
! ] YILVM = M |
(€661/0661) S°00bS MOS =5 |

1apJ0 300 Jad 3|geseaia. 10u a1e Ing YD 6b 42d uonevodsuer) 1oy paje|nfial Jou 34e Jey) SUOHBIIUIDUO) IR [BLIDIEIY IAIPEOIPRY SUIRIUDD) -
SHUVWIY /SAUVZVH A1dWVYS 319ISSOd

e

39VHOLS YO/ANV ONITANVH TVIOAdS

I Qanos Y¥3aH1o = SO
QINDI ¥3HL0 =10 |
XIULVIW

uopezuape.ey) g buldwes s1sem

¢
|
|

VIN VIN | |
"ON 114 ¥IV/ONIAV 40 T1Ig "ON AL¥34O¥ UISHO | 0L G3ddIHS |
ON T119 ¥IV/ONIAV1 40 1118 e ONAL¥AdOWdAWSHO | . OLaiddms
m FIDIHIA INIWNHIAOD 0TS3EEETTE ELOSNANH | C ho-b6-023 w
. .. ANIWAIHSJOQOMIIW = _¥O3 ___ ... _ONjoogoO1QWE | . .. 'ONI1SIHOII|
skeq T u oto-coy | sasAjeuy S|[eM 3PIS PUE SLIOROG YUBLL JuN 3Ged0 £-MI-00 IemapIS/L-N-9TZ |
/ shea ST ﬁ Arvnduy | ‘ONdvs| NOLLVNSISIQ 103(0¥d ‘ ___ NOLLVOOT ONTIdWYS |

. aNnouvNunL 3[ RUHOTAL ieg-eLe 70 'S3OV T 9r 'NVOOH
,_ viva 28 3000 o184 | | |
I ~ | YOLVNIGWOOD LJ3fo¥ud | 'ON INOHdIT3L __ 1OVINOD ANVAWOD | YOLIIATIOD |

,\ hu_O m mw<«.._1m gO-OﬁO-hcz

1S3n0D3Y SISATYNY I1dWVYS/AQOLSND 40 NIVHD

o ﬁ
*2uI piojuey onj4 !




T

, NOLLISOdSIA
A A8 43504S1a B o qomuaw vsoasia | 314WVS NI
W ' Nowoas td
e .. _FAWjmYa ‘ _Fun ) ‘  rscamom | >¢o.r<¢0n<._0
S
o.
areq™ ——— aWLL/aLva NI Q3¥OLS/AG GIAIIDJY|  IWLL/3LVA __WOY4 GIAOWIY/A8 QIHSINONTGY
e XN @
a3l "b13H oul papeojdn 5q 03 a4 Spodas [euly s« IWLL/ALVa NIQFHOLS/AG GIAIIOTY|  IWLL/ALva WOY4 QIAOWIY/AG QFHSINONIIIY
"xogjtew Juswsbeuely | e — e i
3|dwes dddv Adod pue Jsyyoadl uyor 03 DOD 4O SI0D puas [IM JOSM xx
20 W.__n:_uc_ ‘ddo meEmw U3 Jeunio) Bunodey «x | aWiL/aiva NI QIWOLS/Ad GIATZOF}|  IWLL/3Lva D?{ qanol z;n QIHSINONIIIY
V3D puUe S|els| 10) SajAjeue JO 3s)| 933|dwod auy Hodal 03 S 4DSM xx 0s/ (o ) 2 L
7 '4¥S S1Y3 JO UoNoas sjuswa4inbay buldwes ppH ayy e M\ h q ' (V N Q m \l/;\vx
| U0 4DSM 03 paubisse sasAjeue |[e Joj Alojesoqe] Aewiid SU) SI JDSM 4« | FWLL/3Lva NIQ3¥01S/Ad GIAIIOTY| m.ﬂ._.mm.:s ) _Woud aan zmz\um @m_ag‘ﬂ_w_
I - o B SNOLLONYLSNI WVIJ3dS ) o SIWYN LNIUd /NOIS NOISS35S0d 40 NIVHD |
, \M \.. ™ ,,
| ol \ 7)
| | WA (& |
,, __BUON S N X3 uol - wnpu) 9 JWOSZXT ) _olodig ,,
L oawosext | b e SR PR L
| I~ \ﬁ ﬁ
W 3uoN " SPIIOS JUBd|  d/D TWO9XT s 90dT8 ,
T T o T T, B T T - T T B
, ST'he pC |
| # Lo-12-1 i |
. BwN - ‘se-wnnauyal|  dowo Ll | S ] oodie %
| L1z%T 0T ?-ﬁst N
, Y—
- auoN | o ‘ s oL - p6'68-wnuos /o wogxk g | | o 5 ) 9X0dTg )
¢ ,,
! T ﬂ I e
, i \.. \n?ﬁ..*i @
| ®uoN , o 'wnwenddojost)  d/9 W09 $ s ) 9ModTa. i
! I ce'ee 0¥ “ mv
| 7 NQ-*WQ& o
| 3UON | o Gwnwolniddolos])  dowoE g L ) s - .. Podig
| Ajod - amog Q.MJM_ NQ:QN..Q |
| auoN ! {8§1-n3 'p§1-N3 'Z§1-3 '£E1-5D ‘09-0D} AdoIs0.103dS ewwen)|  auenbs JwO0SXT S 9M0d18 W
L , [ ————— e ——— - U e . ——— 1 S S - S ‘\\*
! - 0B siwo= M | (S)MINIVINOD awk | awva | _., ;
| NOLLVAY3S3Ud . . _. . __ SISATWNY - L ,W, __3dAL/'ON. TIWYS | IWWYS |4XTHIVW  QI8Y1 | ONTIWVS |
W | ¥aLYM = M |
(£66T/066T) §°00bS : oS =S
12pJ0 300 Jad ajgeseajpl 10u ale Ing WD 6 Jad uoneodsuel) Joj palenba.l JoU ale Jey) SUOHEIIUIIUOI 1B [BLID)R| SANDEOIPRY SUIRIUOD © QIOS¥3HIO = SO
QINDIT ¥3HLO =10
SHYYWIY \mn¢<u<: T1dWVS J181SS0d | I9VHOLS mo\nz< ONITANVH TVIJ3dS | AXDILYW
, <\z | V/N _ﬂ uonezuapeley) g mc_aEmm 215eM
| "ON T1I9 ¥IV/DNIQV1 40 T1Id "ON AL¥3dOYd 3115440 0L 3ddIHS
| : — S R e e 2R el o HS
| TIDIHIA LNIWNAIAOD 0zS3IEEETLT | €-£05-N-4NH Cho-LL-o2=2 ”
- ~ ANIWdIHS 40 QOHLIW | <8F . ONXMO00H901QWH ;, - "ON 1S3HO 301 |
; =N-
sheq ST | 0T0-£0Y s3sAI2UY SIIBM 3PIS PUE SWOYIOF UDUALL U 319esadO €-MD-00Z llemapis/Z-N-9T2
| / ske@ ST [ ALIVND ¥IV ﬁ ~ _CON4vs!| ~ NOLLVNSISIA 133[0¥d NOLLYOOT SNITJWYS |
| ANNOYVNYNL ! 30 "¥ALHORIL Tre9-€LE 14 ‘s39v oC ‘NVOOH
i viva J8 3002 IDTud
i YOLVNIQYO0D 13C0Ud ‘ON ANOHJI 1AL LOVINOD ANVAWOD YOL53TI0D
‘ e __YOLVNIQUO0D L3 31109
| ¢ 10 v 3I9vd ,V £00-0T0-£0Y hmmzoma SISATYNV m._n_z<m\>o9m=u 40 NIVHD % "2UI piojueH Jonid

S —



vA
|
‘
\
|

| NOLLISOdSIQ |
. WmBwe . oasasosswa_ qosaw wsodsia | I1AWVS TYNI4 h_
_  NOLLO3S
e BWdjatve o Iun _Anaanmozy | AMOLVHOAVI
aleq I«:%.: | aWu/awa NIGIOIS/AGGIAROI|  IWL/AVA  WOMS GIAOWTH/AS GIHSINONTIZY
ey B
a3ol 3H 03Ul p3peo|dn 3q 0} 3ie SHOda fRUN 4« | 3up1/asva NI GINOLS/AG GIAIIIIY]  3IWLL/3Lva WOU4 GIAOW3Y/ AR GIHSINONTTZ|
“xoqjlew ucmemmCmZ [— T _
Sldwes dd3 Adoo pue Jajydall uyor 03 J0D JO 31D PUSS JM JOSM s _
00 BUIPNUL ‘ddD Se Swes ayp Jeunio) Buniodey «x | aWwn/ava NI nuzorm;n aaal IWLL/3iva 044 QI E;m am_._ﬂ:oz:mﬁ
V39 pue S|e1 10§ SINAIRUR JO 151| 19|dWOD BUY HOdAL OF ST 4ISM  xx \OOJ s -4& m & = S %.Wirom\J N.JQ\NWWQ] —— el
*4VS SIU} J0 Uo[Ias SuswRINbay buldwes prei4 auyy _
Uo 4J5M 03 paubisse sasAleue Jie J0j Aiojesoqe) Atewild SUY S ADSM 4y | FWIL/AIVG 7 NIGINOIS/ABGIAIIDF|  IWLL/AVG  WOWAGINO Jm_x’;m m&.&:aidﬁ
,
_ .. .. _SNOLOMYISNIIVIOAdS | SIWVN INIdd /NDIS NOISS3SSOd 40 NIVHD |
€T 2T T e N T J!; T
| Le-92-9 y/ _ i |
! | ,
JuoN ‘winuein 21dojos w | , | ,V i
e e e e _doweswr®l T4 /) s Lo v
TR Lo12-9 | | | | |
|
AUON A ‘wnuoinid 2idojost|  d/O W09k € S T ¥10d18 !
- T o A~ 7N " Ty T T e T T T PR A T R A R T T T T T T
929 _ [ | |
| Kod - amog ‘ k !
~ ®uoN ' {§§1-n3 b5T1-N3 "¢5T-n3 "LET-5D ‘09-0D} Ad0IS04AdS eULED|  3.enbS WQOSXT 'S W | ¥104189 5W
o o e £1-50 09-00) AA0DSONIRCS BUED)] woosxt | b b P e
0 ] |
,ﬁ MN 1z N\ Noucd.¢i | | 4 * :AMA
It (000/2¢ (00D ‘7808 - 58Dd) e Twogxe £ , s | .W $10d18 21
2 e . . ctS08-SEDd)  DEWMOOME | [ ) s 0 Y8 =
| [
\,N 1Tor Lo-92-9. , W | 2
b 1002/3 1003 1961/ - XeH E:_Eeﬁ_ d/9 TWogxE & ~ s ] i pl0die @)
TV e R R D R 7 2 T B =
9T | m | LO M ! A, ©
_ 'SWddI|  Le-TT-7 A, ! | ol
BuoN ! - 9H8°00Z {UL ‘ad 'sv} (U0-PPY) 8'00T - SW/dDI {UZ ‘G5 “UW "D ‘PO ‘®g} (VL) 8'00Z - SW/dDI|  d/D TWOIKE | 0 'S ! .T $10418 |
‘ J_.7DH B00Z 1U1 "ad 'Sy} (UO-p 1 1UZ 79S Ui "3 'P3 "Ba) (VL) 8°00C - S _dPere | . _5 T
90¢ _ ;\AQ\.; _\.o @NQ_ | A |
v L eewrwway owesa | Cios | oeas
oo m SL HFIFM (SY4INIVINOD WL | 3va _ W | !
NOILVAYISIUd SISATYNY | 3dA/ON | 3idwvs | T1dWYS | «XTHLVH aravi | ONIFWdWVS
OLLVAY3SAUd | el .. SISAKWNV i AMALON | FUAWVS | JA1dWVS ) eXTHLVRY eyl onTlaWYs
w ” YILYM = M w
(€667/0661) 5005 | Jos5 S
: Q110S ¥IHLO0 = SO
19pI0 300 4ad 3jgeseajpl 10U 31e INg ¥4D 6 Jad uonevodsuely Joj paleNGaL 10U 348 18y SUCHRIUSOUOD 18 [ELdJelY SARDROIPEY SUIRIUOD | QIO WIHLO = 0
SYUVIIY /STUVZVH TIdWVS : ﬂnummo; 3OVYOLS 4O/ ANV ONITANYH WWID3dS RV |
- I et s e g s e - e .
7 V/N V coamN:mﬁEmcuamc_aEmm 31SEM ,,
, ,
“ON 7118 HIV/9NIQYT 40 T1I§ | _'ON AL¥3dO¥d 3115340 W OL Q3ddIHS |
TDIHIA INIWNYIAOD | azs3eeeeet | £-£05-N-INH | ChO-bb- QQU
IN3WAIHS 40 QOHLIN | vod | ‘ON 008901 a1ald | "ON 1S3HO 301
S B} . _ ANJWAIHSJ0 QOHIIW & = vooy, o 1008901 a1 _ . ] o ‘
sheq ST m 010-£0¥  sashieuy silem 3piS Pue SWOR0g YPURIL HUN AIGRIRAD £-MD-00T _ l1eMapIS/£-N-9T2 |
/ ske@ ST 7 AMIvadury | ONdvs; NOLIVNOISIQLO(OMd | NOLLYOOTONIWWYS
GNNOYYNUNL 3 ‘¥ILHOTAL TIEF-ELE 0 ‘SIOVTH Of ‘NVDOH |
viva 08  3Q00 U4 | |
.. YOIVNIGOODIJAOMd | ~ ON3INOHdTEL ~~ DVINOOANVAWOO | m_mmwuu%L
¢ 40 s 39v4 , $00-0T0-£0Y 1S3NDIY SISATYNY TTdWYS/AQOLSND 40 NIVHD "3ul piojuey Jonid ,
T B B R -



{

ZOH_.mmOn_mm:n_

T
; I
!
—— mim_‘.\‘m.‘_.wn -~ . o Ag @3S0d4SIa o _ QOHLIW TVS0dsIda | I1dWVS 4<zH 1
| Nouwoss &
e 3Wn/ava - e . N A8 qanmozy | AMOLVNOEVI
i 8leq o N7 WL /aLva L NI Q3YOLS/Ad QIAIIIIY IWLL/3aLva WO GIAOWIY/AG E:&:@&H%
] remuy NN A
| d 301 "SIHH 03Ul papeojdn 3q 03 aJe SHodal BUl 44 3WIL/3Lva NI G3¥0.LS/A9 QIAIIDIY IWLL/3LVa WOUd AIAOWIY/ AT GIHSINONITIY
f 'Xoq|iew juauabeuety ' )
| dldwes dddv Adod pue 133yoaif uyog 01 DO JO 510D PUBS [IM AISM sex
,, "J0 buipnjoul ‘ddD se allies aL 1ewno) BumIoday dWIL/3Lva NI QIHOLS/A8 GIATIOY mzNwEEn zoE @E:ﬁ QIHSINONIIAY
"v3ID pue S|els|y 10) SaAjeue Jo 151 3391dwod ay3 Hodal 01 S DSM k| S -1 C- O Qi |
"4VS SIL} JO Uoias syuswalinbay Buldwes pRH sy o-L Q [C.@\ Nl 7 ﬁh
U0 4JSM 03 paubisse sasAjeue |je 1oy Alojesoqe] Alewud 8y SI4DSM «x @ JWIL/3Lva ) NI G3¥01S/Ad GIAIIAY|  IWLL/ALva WOU4 QIAOWIU /A8 QIHSINDNITIY
, o SNOLLOMYLSNI TVID3dS A - S _ SIWVN INI¥d /N9IS o - NOISS3ISSOd 40 NIVHD |
- Fhe N
| ! Ajod - amog
' ®uwN | {SS1-n3 "$5T-n3 ‘Z5T-n3 “‘£€1-SD ‘09-0D} Adodsoipads ewwen!  3.1enbs JWOOSXT S , <0d18
- ! S | S AeE
i Jb1003/JF (00D | ‘7808 - saDd| 9B W9KE £ S $10d18
) i \J - «_ T ) T ) e T T T I R ) o
, Al e e Lo-12-9-9
, Jb003/2b 100D | ‘961L - XoH WNWoD|  d/9 TWO9XEF € S ! $10d18 To)
- YN - T : ; A I R crotvt T N
B S 4 A N ~N
: - swaon, Lo-12-1W ok | = N
| auoN , - OH 8'00Z {41 ‘dd 'sv} (Uo-PPY) 8'007 - SW/ADI {UZ ‘GS ‘UW "13 ‘PD ‘ed} (VL) 8°007 - SW/dDI|  d/D TWIO9X¥ € 5 oo STodlE o
T T T ) ) . - e T i‘,r - [ R - B 7 W3
., . T , ,
, ,
_3uoN 7 o e o 'spios uadRd]  d/owoext | || s . tdE
\z | | 7
2z ! oz | | |
BUON f '66-WNIRUYRL|  d/D TWOE” & S , +10d18
4 [ T T T T T T T 1 . B T
9T 'ec'TE N ‘
, | Lom? ¥ m_ ro 0-92-9, | ”
BUON ” o IS (€301 -- 06'68-WNAUONS|  d/D TWO9XE £ s L! e ylodia w,
" LAW Mﬁ.io.wg (SMANIVINOD | 3WIL | aiva . | ,,,
NOILLVAY3ISIHd SISATVNY 3dAL/'ON J1dWYS |  J1dWYS | «XTHLVW _aravl | 'ONTIdWVS |
s s e T o - I - e B ) T
. 4 YILVM =M
(£661/0661) §°00%S | | omos e
13pJ0 303 Jad s|geseajad Jou ale InG ¥4D 64 J2d uonepcdsuel) 1oy pa1einbal 10U .. JeY) SUCIIRIJUIIUOD JB |BLIFIRIY SAIJIEOIDRY SUlBIu0) | QIO ¥3HL0 = 10 -
SHUVWIY \mn¢<N<: I1dWVS 31815S0d | 39V401S 4o Ez< ONITANVH TVIJ3dS S XDALVW |
v/N <\z i uonezuspeIey) B mc__aEmm NseMm
"ON 1718 ¥IV/9NIAV1 40 1118 . 'ONALMIdOMd LIS0 | __ oLGddIKS
J1HIA INTWNHIA0D 0CSIEEETTT | E-L0SN-NH | INH IS UNQ "
ANIWJIHS 40 QOHLIW voo | "ON %0089501 ﬂ“mm_\f‘ . 'ONIS3IHIIO ,
~ m>ﬂa ST , 0T0-£0Y mwm>_mc< S|IeM w_u_m _ucm mEoﬁom Youady pun w_nm‘_mao £-MD-002 i |lemMapIS/L-N-91Z
! / sheq ST © O AIVNd IV | ~ 'ONdvs NOILVYNOIS3d 1D3L0¥d e - NOLLYDO1 ONITdWYVS |
| | _ | oo |
NNOYVNUNL ar "¥3HOIYL TIE9-ELE 10 ‘S39v ™ [ ‘NVYOOH
a :w:n n J8 3000 301Yd | “
, V 'YOLVNIGHOODI 1D3L0¥d | “‘ON ANOHd3 131 LIVLINOD ANVAWOD | ¥OLO3TI00
Fo- T~ I - i o - - - - - T T - -
, 153N13Y SISATVNY F1dWYS ;ngm_..u 40 0 NIVHO ’ *2u] paojueH onyd ,

L 40 9 3I9Vd | +00-0T0-L0Y

i
H
|

- J




! zo:.Hmon_mE;J,,
. .. TmAam R A9 43504SId _ } QOH13W TvsOdsia | T1IWVS VNI
,ﬁ NOLLJ3S m
L IWIL/3LVa I Ag QIAIEOIY >¢°.F<¢Oﬂ<f
I — —— [ S e B I e T St
i Y
i —_ — Re)
i | 9@ied g JWILL/aLva NIQ3YOLIS/AG A3AIEDIY|  3IWILL/3Lva WOYA GIAOWIY/AS AIHSINONITS
Clremur NN @
| a3l "SHHH ojul papeojdn aq 0 a.e spodal [eul
7 : [BU 5k IWLL/3A1va NI G340L1S/A8 GIAIDN IWLL/31va WO GIAOWIY/A9 QIHSINONTIZY
‘xoq|rew jusuwabeuepy
3|dwies ddD Adod pue 1214341 uyor 03 DOD JO SBI0D PUBS M JDSM xx
20 Bupnjout ‘dd9 se awes ayy 1eulioy Bunoday «x | awn/aiva NI Q3¥OLS/A GIAIIOIY|  IWLL/ALvA @o.z“_;nm>®\>n QIHSINONTIZY
, "V39 pue S|eR J0J saikjeue o 1si| 93aidwod aiy) Lodas 01 S1 IOSM s« | o [ (9 L% - l‘D..,u-.,ﬂi,: y m 7 e h ]
| *1¥S SI) JO LORDBS SYUBLAINDaY Buduies PRk au) 7 iy ¥ %%msn T-9 @ LX DY X
. U0 4DSM 01 paubisse sasAleue jje o) Aojesoqe| Asewdud au3 SI 4DSM xx IWLL/3LVa NI Q3YOLS/Ag8 AIAIIIIY WLL/Ava WOUd GIAOWIU/AS GIHSINDNIIIY
b SNOLLONMYLSNI 1vIDadS SIWVN LNI¥d /NOIS NOISS3SSOd 40 NIVHD |
| o i | ‘
i
f
Lo f
,_ | o o I N R Y Y e . T
| o Lz oeLo | N L
SUON A, - ) X3 uoj - wnjuL 9 TWOSZXT o S ... 9l0d1E@
0T Vs |
| BUON - o 'SPIIOS JURDRd|  d/9 TWOIXT 5 570d1g o
| ‘ Y I ) "N
W \P.% e LJo-9t9 Y N
ﬁ SUON. ] o ‘66-WNIBUYRL|  J/STWOIREE ) ) s V] swdE .W
‘ { ﬁ <
\\_.q MN pl“ Fcaoﬂ.di
W\ SUON e L - Mm [B301 - 06'68-WNNUONS d/9 TWO9XEF & | S o B slodig
(¢ [4
| Trat'e? se-az- M
i SUON | ‘wniuein sidojost d4/9 WXt & S F slod1d nﬂv
. ) i { [y no T - - - T T T T T A T T T T T T T o
, e'tr\ T W i
| Cema¥ | Qlhl L0979 |
, BUON IR . ] o fwnuoinid idolosT) /D TW09KE £ S S L |
m I 5 SLHIEM (S)MANIVINOD |  IWIL ava | ! B
| NOLLVA¥3SIUd - SISATVNY e adAL/'ON JdWYS | ITdWYS [ TULVW | aravl ‘ON F1dWVS
YILYM = M 7
(£667/066T) §°001S oS =5 |
| Qrios ¥IHIO = SO |
13pJ0 300 J2d 3jgesealas 10U ale INg ¥4D 6b Jod uoneyodsuel) Joj pajenbal Jou a.Je Jeyj SUOIIBUSIUOD 8 [BLISIRLY SARDEOIPEY SUIEIUOD ) | QInbr ¥aHI0 = 10 |
SHUVWIY /SQUVZVYH I1dWVS 3181SS0d 29VYOLS YO/ANV ONITANVH WID3dS | TXTULVI L,
e oo o L b T B ot did
V/N V/N uonezuapeley) g buydwes a1sem
_ 'ONTud¥Iv/ONIGVIdOoTM® | ‘ON Alyadoydausddoy 0 Ol0G3ddIHS 4
| FTDIHIA INFWNYIAOD 0zsaceeel €-£05-N-4NH 0.)\\# Lyoo3 .,
; AINIWCIHS 40 QOHLINW V03 | “ON YOOH907 Q1314 "ON 153HD 301 |

Voo T e ) "Due swonod Youal e19do £-MI-007 | \3DIS//-N- |
v sheq ST 010-20Y SasAjeuy sjlem SpiS pue SwoRog YauaiL Jun 3jqesado £-mD-002 I[eMaPIS/LN-9TZ |
W / shed ST [ AMIWNd¥IY | 'ONdvs,  NOLLYNSIS3d 133r0ud - NOLLVI0T ONITdWVS |
| aNno¥vNunlL 30 “3LHDIAL TES-ELE 10 ‘s39v A 9( ‘NVOOH \
| viva 38 340D IdIYd

| YOLVYNIGQHOO0D 123r0ud "ON INOHd3 1L L1OVINOJ ANVAWOD | ¥OLO3T10D
[ [

! £ 40 £ 39vd | +00-0T0-£0Y 153ND3Y SISATYNY 31dWVS/AQOLSND 40 NIVHD

2uy piojuey Jonid




 NOLLISOdSIQ |

| Wufawe A8 03504S1a ,  aowiawwsossa fmmazwm NI |
| NOLLJ3S
. IW1L/aLva e L A8 GIATIOY | Adolvyosavi
_ - e T — — e .
| _
] 9leQ aWLL/3Lva NI Q340L1S/AS Q3AIZI|  3IWLL/3va WO GIAOWIY/AE GIHSINONTTR
| remuTTNNT | >
_ a0l [3H O3u papeojdn aq 03 3.8 SHOdBI [BUIY xx IWLL/ALVG NI G30LS/AS Q3AI303Y  3WLL/3Lva WOY4 GIAOWI/AS GIHSINDONIIIY
|
i xoq|iew yuswabeuepy T el WA AT e A 1y
i 9|dwes ddD+ Adod pue Jayda41 uyor 03 DD 40 Sa1dod puas [IM 4DSM sx
i 20 M»EU:UE ‘dd9 Se awes a3 1ewL0) BUILIOTSY 4« 3IWIL/3Lva -\ NI G3¥0L1S/A8 GIAIIDIY 3wll/aLva
” "VA9 pue sieldly oy sajhjeue Jo 3si| 2391dwiod 3up Hod3i 01 S JOSM x| QR ST (O \ ®& / 0~/ T~ v
” *4VS SIU3 10 UORI3S SJUBWRIINDSY Buldwes piely auj | &l \ g Q ' Lo~LT W
| U0 4DSMm 03 paubisse sasAjeue (e Joj Alojeloqe| Alewiid au3 S JDSM xx | IWLL/ALva ] _ “NI1Q3Y01S/Ad QAAIFOFY|  IWLL/ALVA _ WOY4 GIAOWIY/AG QIHSINONITIY!
L } __SNOLLDAYISNI IVIJAdS | L SAWVN LNI¥d /NOIS NOISS3SSOd 40 z::ﬂ
| ¢ T e - T
(T T R T 2 | 1 | |
H H {
. dwN | o S (101 - 06/68-WNQUOAS|  d/D TWO9XE £ \M, _ S # + 630418 |
, » S - B e S — S g
| . Itz 9T Lo-77-1W | | | ﬁ
. , - _ ‘wnein Jidolos])  d/9 Tw9XE € B 7_ 5 1 edodig |
| | sESTor Lo429 4] 7 ﬁ
|
__BWN o ] - twnwuoinid adojos]|  d/9 TwOgXE 4 i S 7 - _6)0d18 \nR/_u
| el I A0d
| | AN
, | ASS Alod - apog , 7 , e
: BUON {8§1-3 ‘b§1-N3 ‘Z§1-N3 ‘£ET-5D '09-0D} Adodso.pads ewien| aJenbg JwEOSXT | g S ,, 60419 _5
ﬁ T T o e == [ AR
| ez IThe ' Leszal | o
_Dppodpyeed | S — o ‘gos-sedd  oemovrE \ | | s o oo O
zziter \.?ﬁ.ai 7 .mPa
| | ; f
' Db 100D/2% 100D "961/ - XoH WNIWIoIYD|  d/D WO € S | 6%0d18 .
T o T T / e - . - T i . - R e - I i
1Tcoy ! . L ,,
., | swa| con? $/9) ‘ Lo-92-9 | L | |
L ! - OH™8°00 {UL 'ad 'sv} (U0-ppV) 8'00Z - SW/dDI {UZ 'aS ‘Ul 13 ‘PD ‘eg} (Tv.L) 8'00Z - SW/DI)  dfD w09k & \ . | elodig |
, J _.u\ SLp919M (SNINIVINOD |  3IWLL ava | , i ,
NOILVA¥ISIdd . _ SISAIVNVY R 3dAL/'ON 7 WdWYS | 31dWVS («XTHLVW  aIEvl | CONIIdWYS |
, HIYM = M |
: ﬁ MOS=S .

13pJ0 30Q 42d sjgeses|as Jou 3e g U4 6b Jod uonepodsues Jo) paleinbal 10U aUe 1ey) SUONREIUIDUOD 18 [BL)e SARDROIPRY SUleuoD
mv_¢<:m¢ \ SQUVZVH wuuz<m 3191SS0d |

sheq ST
/ skeq ST

ANNOYVNUNL
viva

.
o8

- - —

| s 40 T mu<.:

ALITIVND ¥IV

300D 3214d

S00-0T0-L0Y

B

Vv/N

'ON 1118 ¢u<\02un_j 40 TII9 7

F10IH3A LNJWNAIACO
ANTFWJIHS 40 QOHLIW

- ‘\f

(€66T/0661) 5'00b5 7
|
|

07S3IEEETTT |

_ "ON AL¥3dOYd 3115340

€-£09-N-INH
_'ON 008901 013 |

|
|
ﬁ

‘sashleuy SlIEM mc_m oc,m SWORog YoUaLL wun mim_mao £-MD-002

,
|
|
"ON 4VS |

010-£0Y W

- NOLLVNSISIQ 103(0¥d |
, 3C "¥3LHOIUL TIEGELE 10 'S39V
| YOLVNIGYOOD 1J3(0¥d | "ON INOHdI13L ~ LOVINOD ANVAWOD

m0<~_o._.m mo\n_z< Uzﬂn_z<z vIDadS

Q1105 ¥IHLO = SO |
aIndIl ¥aHLo =10

#XTILVW |

uopezualoesey) g buldwes 1sem .W,
Ol g3ddIHS ,

n\i@\.@u |

wonog//-N-91¢

NOILVOOT ONITdWVS h
,

O 'NVOOH
UOLIITIOD |

hmw:awz SISATVNV 31dWVS/AQOLSND 40 NIVHD

Sl 4

|

Du] piojuey Jony4 ,




i
|
i
b

i

ZOHerOn_mHn_ !

Wil - ~ haassossia S  dowawtsoasia | TWWYSTUNIS |
| Nowoas Da 4
. awwawa - Fun S - _ rsaamay | AHOLVHOSVI
: Y
== i n.
ale(d aWLL/aLva NI G3401S/A8 GIATAITY JwWLL/3alva B _ WOYd4 G3AOKW3Y/A89 am:mSaz:ﬂ..
T — @
a30oi "SI{H ©1u! papeoidn 3q 0} 31e Sl [eUl ik awLL/alva NI 34O.S/AR QIATAITY|  IwLL/aLva WOU4 GIAOWIY/AG GIHSINONTIAY
xogjew juswabeuely T — - - o
aidwes ddd. Adod pue Jsyoai] uyor 03 JQD 40 saIdod puas M 4ISM s
20 Wh_uz_uc_ ‘dd9 meEmm a1 Jeuno) BURIOdSY xx | awLL/3iva NI QIHOLS/AR QIATIIY szm:o ‘ oy4 a3 B u/Ag nm:mSoz:wx
V39 pue s|ejsly 10§ saiAjeue Jo 1si| 9191dwod Yy Hodal 03 SIDSM sx |Q Qs ( %) N ) { 0 [/ ‘AJ{

"4V'S SIU) JO U0Id3s Syuswalinboy buydwes pii4 aul \ \ v ¥ ~\V Na@@ ﬁ\\P .mlﬁ Q h NH

uo 4JSM 03 paubisse sasAjeue |le uoy Aojeloge| Alewd 3Uy S 4DSM s« IWLL/3Lva NI Q3¥0.15/A8 QIA1DTY szm:o 34/A9 QIHSINONIIIY

SNOILDNYULSNI TVIDIdS

~ SWVN LNINd /NDIS

10U QA0

NOISSISSOd 40 NIVHO

13pJ0 30Q Jad ajgeseajal 10U aie NG ¥4D 61 Jad uonepodsued) Joj paieinbal JoU ale Jey) SUORRIAUIIUCD B (BB} SAIROIPRY SUIRIUOY)
SHUVWIY \mn¢<N<I J1dWVS IT19ISSOd 7

V/N

"ON T118 ¥IV/ONIQVT 40 T8

J12IH3A LNIWNAIA0D
ANIWCIHS 40 QOHLIW |

i

ozs3eeeeen |
VoD |

&&&E sjem wu.m pUE SWOoRog WuaLL Wun 3igelado £-MO-002

'ON AL¥3d0Yd 3115440

€-£09-N-INH
"ON XO08g901 n_._mnu ‘

7 T r T
suoN ,7 - - e ‘wniuoinid dojosI|  d/9 TwoPd” £ | s
| |4
,, 7 53 Ajod - ainog 4
_BUN o {SST-N3 'b§T-n3 ‘2§1-13 ‘LET-5D '09-0D} Ad0dS0PAS BLIWIED|  31eNbS TWOOSXT s
ex ‘0CcoC Lo-qz-9 ¥
Dt 100D/2t 100D | - -  ‘zeos-sadd| 90 WOOX¥'E ] - s
34 ‘cT€ (o-47-9°N
Jb00D/p 00 | - o loel-XeHwnwou)  d/9 w09k § - - s
| Irat’et
W SWDI Nn\.@gi Rn\ \ \ ,
_ 8uoN ” - DH8'00Z {uL 'ad 'sv} (UO-pPY) 8'00Z - SW/ADT {UZ ‘a5 "Ul 13 'PD ‘ed} (VL) §°00Z - SW/dDI|  d/D Two9xk & m S
0¥ | | f
auoN Spios WadRd|  d/9 TWOSKT | _ s |
P4 8 o . T | ‘\ i
gz'tTIT | , |
ﬂ wmiN Si9) mim g |
~ auoN | - o l66-wnnAUYRL|  d/9TWOINE £ | s |
JE sinam M (S)¥ANIVINOD WL _ ava !
NOLLVAYISIUd - ) SISAWWNV B 3dAL/'ON _ C31WYS - TIAWYS #XTHLVW,
(E661/0661) 50045 |

ar avi

I9VHOLS HO/ANV SNITANVH TVID3dS

Vv/N

sheg s1 _ 010-£0
/ shed st ;] ALTIVAD ¥IV ‘ON dvS NOILVNSISIA 103r0¥d
- . L _ .
ANNOYVNUNL ., 3r “4AHIIAL 2IE9-€LE 10 ‘S39vIN
viva 38 3@0d> WdIUd |
Y - o ﬁ YOLVNIGHOO0D 123C0Ud "ON INOHdJITAL ~ IDVINODANVAWOD |
Z 3I9vd W S00-0T70-Z0Yd | 1S3ND3Y SISATYNV F1dWVS/AGOLSND 4O NIVHD

Chrbbr9T

uopezuapeleyd B buydwes a1sepm

|
!

N

[
|

oodra

070419

~ 00d18

5

010d18

010d18

6X0d18

"~ Page 196 of

630419

"ON 31dWVS .

¥ILYM = M

A0S =S |

aI1os ¥3IHL0 = SO

QNI ¥3HI0 = 10
«XIALVIW

Ol G3ddIHS '

"ON 1S3HD 301 |

wonog/Z-N-91Z |

NOILYDO1 ONITdWYS ‘

*JU] picjuey ionid

9f ‘NVOOH ,‘,
AOLDIATIOD |

S ,\“\\A

M




ZOH_.umOn_mHn

.. wwuANa ) . Ad a3sods1a B QOH13W 1VS04S1a 7 T1dWVS VNI
! ' NOLLO3S
S wufava . aun PP p— 7 AMOLVHOaYT
, WMM_m_llil _ | 3Wn/aiva o NI a34OLS/A€ GIAIIDIY|  IWLL/ALVa ) WOY3 GIAOWIY/ A9 AIHSINDNI '
| @30l ,
0Jul papeojdn aq 0) ale spodal |BUH 4k AWILL/3LVa NI G30LS/AQ Q3AIADIY dWLL/aLva WOY3 GIAOWIY/ A8 GIHSINONIIZY
"xog|lew juawabeuely - S s e e
ajdwes ddd+ Adod pue JajydeaL uyor 03 DO 4O SAAOD PUaS (IM JISM %%
pole) W‘__U:_uc_ ‘ddd meEmm ay ummEe Bumioday wx | 3WL/aiva NI Q3¥0US/AS GIAIDDTY|  IwWLL/aLva ;oum QJAOWJY/ A9 GIHSINDNITZY
V39 pue S[eR| J0) saiAleue Jo 3sl; 812|dwod ay) Hodal 031 SI DSM +00F/ 12, e.Y ~/ Z- PH\ Qoi e
| "4YS SIU} JO UoRIas sjuswalnbay Buldwes pleH ay) @ 7 S Lo-42 w |/.L\ %ﬁ
UO 4JSM 03 paubisse sasAjeue |je 104 Alojeloge] Atewnd ayl St 4DSM s aWIL/3lva NIQI¥0.S/Ad QIAIIOTY|  IWLL/1LVA 044 GIAQWIN/AE GIHSINONIIIY
— - ~ SNOILOMYLSNI TVIJAdS | SIWVN LNIdd /NOIS NOISS3SSOd 40 NIVHO
G I T I - | S ’ I
- veerer £0-92-9 3 ﬁ
b 1002/t (00D ) o ‘7808 - SADd| DB TWQ9XE F S 110d18
/ ’ T - T T T -
sTsT'se L0909 W _
' Jblcodopj00d | B 3 o 1961/ - XoH WMWOID|  d/9 TWOIXF § S  Tlodid
€T e )
M ‘SWdDL hxﬂ.ai M ot! JN\Q .
| BUON - OH8'00Z {UL “ad ‘sv} (U0-ppV) 8007 - SW/dDI {UZ ‘S "UW 13 ‘pD "ed} (Tv.L) 800 - SW/dDI|  d/D TWo9X & | s 110d1d9 0
b e b Y e e — 2 S PSRt S
ﬁ T | N
_ BuoN . S !SPIOS WeRd|  d/D TWOIXT # f S | 010418 W
| I [} Iz T T S B — ) U,y
H | peeT T a2 W 5
W SUON f mm Ea_umccuw k d/9 TWoexXE £ S o10dt1g :
T . T - - - - T T - e T
Op ¢ ,
heit ot [o-12 W | | | @
| SUON i ‘ . Us|eo)l - 06'68-WNQUONS|  d/DTWOIXF E | S ] olodte
1zotor | | |
| ne.._ns& Nt\ : iLo-92-9, ﬂ | |
dwoN - B o - ‘winjuedn J1do1ost|  d/9 Twoox” £ S L B 7 010418 |
(_ B mrtfm\/) | (S)MINIVANOD |  3JWIL alva |
i NOILLVAY3SIUd e ~ SISATVNY . | 3dAL/'ON I1dWYS . JTdWVYS ! £XTULVW | ar avi . 'ONIUdWVS |
| W wavm=m |
. , oS =5
(€661/0661) §°00bS Q1108 ¥3HL0 = SO

J2pI0 304 4od 3jgesesis 10U e INQ H4D 61 4ad uonenodsuel) 1oy pajenbal Jou e Jey) SUOKRIIUSIUOD JB [BUSIRL SAIDEOIPRY SUIRIUOD
SHUVIWIY /SQUVZVH IT1dWYS 3191ISSOd |

19Vd0LS ¢O\nz< ONITANVH VIJ3dS

uonezuapedtey) § buydwes asem

| QINDIT ¥3IHLO =10
_ eXRLVW

0L a3dd1ks

*ON 1S3HD 301

wonog//-N-9T¢
_ NOLLYJ0T ONITdWYS m

o 'NYOOH ﬁ
, ?%h\u‘w._l_ou

DUl paojueH Jonj4

. e o
W VN VN
,
"ON 7118 ¥IV/9NIAV1 40 1114 ) "ON ALY3dO¥d ILISHO ‘
W JTDIHIA LNIWNYIA0D 07S3EE£22T €-£05-N-3NH m\. o-Lb-~223
, 1NIWAIHS 40 AOHLINW Y03 | "ON %008901 a4
L IR : AC o I
| sheq ST i 010-204 SasAjeuy S{lepm apIS pue swonod ;ucmﬁ N 3qesado £-md-002
,, [ shegd ST T ALTIVND W1V ‘ON dv'S NOILVYNSIS3d 123£0¥d -
i ANNOYVYNYNL 30 "YALHOIYL TIEY9-ELE 14 ‘s39v i
| P 08 3002 IOIUd
| YOLVYNIGHO03 123r0dd ‘ON INOHdI13L 1OVINO3 ANVJWOD
[ - T T 0
I § 4o € 19vd S00-0T0-£0Y 153003 SISATYNY TTdWYS/AQOLSND 40 NIVHD

ge



i aWLL/3Lva

| nfawa . Me@soest . gowawtwsodsig TIdWVE TVNLI
NOLLD3S
L wdjawae o mwn o o scanmom | AMOLWMOANT
| ﬁ
| —A . ,_
| @ieqg - | _awWujawve  NIQ3YOIS/AGQIAIOW|  IWL/AVG WOU4 GIAOWIY/AG QIHSINDONITS
| T | \ 2
I . ! !
| a3aoi 413H ojul papeoydn aq 03 21 S}OTR UL 4% | awmi/arva NI Q3YOIS/AG GIAIIOIY|  AWLL/ALVG WO GIAOW3Y/ AR QIHSTNONITY|
ﬁ “xoq)lew juaiiabeueyy — e — - S
m ajdwes ddd Adod pue JajyoaJL uyor 03 DO 4O s21d0d PuUSs M 4OSM s ”
; "20 Buipnpul ‘ddo se 3lWwes a3 Jewno) BuRIody .« IWLL/21va . NI 03YOIS/AY G3AI03Y|  IWLL/ALva : m;n nu:mmsaz:um.
"VA9 pue S[eIaIN J10) SIIARUE JO I5I| 33RAWIOD BUY UOASI 03 SI IISM. 4. a7 7 5 VS ZViAS [ o-(Z- Q %&H
: "4VS SIYR 4O UoR3s SuaWRIND3Y Buiidwes PRl JNQQE/ Sagl
. U0 4JSM 03 paubisse sasAjeue |(e Joy Aojesoge| Arewid Ul S 4DSM xx aw IWLL/ALvVE /' N1aadoIs/Ag amauuwi aWll/ava :oE aalo :E;n/nu,:ﬂ:am_mg
!
7 - __ SNOLLONY1SNI ID3dS | SIWYN INTUd / zuum ~ NOISS3SSOd 40 NIVH |
) T T T T T T T _ N 4 o ,
| | \ |
i @7t \ siz/ |
| BN -  xauol-wnpul| S WOSZXT . _zodte |
M | i T R 2 B . - N
, - ot | \ , |
| auon 4, 'SpIjog 1ueIad|  d/S TWO9XT s ﬂ 5 TodTa 4,
] T et e T T T T T T — N e e A
M | Ster '\ C Lo-129WM * | |
| 3UON ! '66-WNNBUYRL|  d/D TWOIXE § | I s | 1911 oY
o B R S . R I Anﬁ__
\ ez (929 | ﬁ | w o
auoN L B S |01 - 06'68-WNAUONS|  d/D TWO9KE & g | , s | | Todig %
S — L 5 IF10L - 06°68-WNRUO.S| ook | oy 5 1L Nodig
sz’stor L0-929 ¥ % 4 | | 2
! | T
9UON ; ‘wnuean Jidogost|  d/9 Wo9XE & _ S | % 110418 b
HON e g e R 1 S I S S L L.
, LorrTeer o Lﬁ | | ;, aH
_ , Lo-Te- 9 A i | * o
,, auoN ! _‘wnuoinig 1do10sT| /9 TWOSKE" | [ s | ! 110418 w
- ) - B Ty T T - T - T T i T - N YT o
—7 /. ,, ﬂ ) %N i ; :
,ﬁ, W | hiod - amog M O\N ] \ L |® ] | | M
! _BUON L . . {8§1-n3"yG1-n3 "261-n3 'L€1-5D '09-0D} Ad0Is0.403d5 ewiwied|  4enbs TWO0SXT | © e (.\r‘ S 4, o V _ Todie
! | b SuH Qd\(/ | (S)4aNIvINOD N ava | ; ﬁ, !
; NOILVAN3S3IAd . _ _ SISAVNYV | _3dMf'oN - TIdWYS | TTIWVS | +XTHLVK | ar avi [ ONIWWYS
| 4 WALVM = M |
(€661/0661) 50055 | aros v Lo |
19p10 304 12d ajgesealss 1ou a1e INq Y1) 6b Jad uonenodsuely 104 paje|nbal 10U 3. 1RYY SUOKRIIUSIUOD 1B |BLIDIeY SAIDROIPRY SUIBIUO) | QDO HIHLO = 10
SNAVWIS \m9_<~<_._ 31dWVS 31915504 | ovioLs ~_oEz< ONITANVH TVID3dS BT
* v/N ) uonezUapeley) B mc__aEmw 2158M, ;
"ON 119 ¥1v/9NIQY1 40 1114 | _"ON ALY3dOYd ILISIO | ) 01 Q3ddIHS |
- Iv/ON oTud | - ALu3d IS0 L |
IDIHIA INIWNYUIA0D | ozsaceezzr | £-£05-N-INH Cho-LL-2u =] ;
ANIFWAIHS 40 QOHLIW | vod | "ON %008901 1314 "ON 1S3HD 301 |

r sashleuy siem mu_m ucm‘ swoxog ;ucmF win m_aswao £-MD-002

|
-
|

o10-20Y |

W sheq st

| / skea g1 [ ALITVND dIV W ‘ON 4vS NOILLVNDIS3d 103[0ud

| L . ON4s| = = A _
‘ | .

| NOYYNINL I 30 ¥IALHOIL TIE9-ELE 1d ‘S39OVIN

, oM <w<n¢ 28 300D Vrud | H

;* | YOLYNIQIO0D .pUmncm ‘ON INOHdITIL LOVINOD >z<n=zou

— _ o ___ 4OLVYNIGYO0O0D 1030¥d | L . 1OVINOD. I
M s 40 v I9vd , S00-070-£0d 153003 SISATYNY m._u_z<m\>n0hm:u 40 NIVHD

wonog//-N-9TZ
~ NOLLYDOT ONITJWYS |

9 ‘NYOOH _‘
I YOLITIOD |
JUu] paojueH sonjy ,,

S |



| NOLLISOdSIG |
_ IWLL/3iva w

T: SR . ... MgsOSQ® 0000 - ___ GOHLINVS0dSIa . AdWYE VNI |
W NOILJ3S
. 3Wu/java Tun xgaanmomy | AdOLVEORVT
7 e I o T T T o TTTTTITE S IR S s e e e ‘J{“‘.‘1 e e = T e B T R = 1
| — - |
! aled e aWLL/31va - _ NIO3Y0iSs/Ag m_mJiHmz aWL/ava ~ HOud GIAOWIY/AB @.@E@MS N
| renu TN T 4
, .
\ a3oi 2H Oju! papeo|dn 3q 0} 38 SU0UI [BU wx | 3wy /aiva NIQ3MO0IS/AE GIAIIOTY|  IWIL/ALVG WOY4 GIAOWIY/AS nmmeoz:mL
“xoq|iew ucwEwmmcmz T e e e e e — =
k ajdwes ddd Adod pue Jajypal) uyor 03 DD Jo Sa1dod puas (M JISM xx :
, 0 W__U:_uc_ dd9 mﬂwEmm U} Jewof BURJOdSY 4« | awrL/aiva N]O20.S/AS GIAIZOTY|  IWLL/31VD W mz;n QIHSINDNIAY
‘ VA9 pue s[elsfy 10§ SaiAfeue Jo 3si| 3391dwod 3yl Hodai 03 St 4ISM xx # od MN 0 roJ \ w2 Q QJQI - palhibiid
\, "4¥S SIY} JO UOnOIS suBWALINDIY Buldwes pRi4 ayy | J a o RN A v RWM
| U0 J4DSM 03 paubisse sashjeue |le 1oy Aiojeoge] Aewitid BUY SIAISM xx m __Wrjava .7 NIOIUOLS/AG IAIIIIY| szmJ:n\ _ _ Wo¥d GIAOWIY/ AT aﬁ@@:ﬁ
L N - . SNOILLONYLSNI TVIDAdS | SIWYN LNI¥d /NOIS NOISS3SSOd 40 NIVHD |
e NI o o id /] — e e 20NV
| i ﬁ gﬂ | | | J
i .
| | | ] | | |
| 2 s B It A B B
| W , @
- . Y B S S - S B IR
I I T : : |
m , _ , | | |
| | | | | | d
) |
e T )
, ! ;4 m | l S
et e e A E -
| , ‘ | ) | -
i N P e e e e
| | | ] L | S
1
| | “ | | ! o
! ml \ - e S 4 = = | WJ . -ﬂ B - - S e
9 W _ . W , ,.
| 0-92-9) W i W
SUON x3 uoj - Wnnu %n D TWQSTXT _ N: ~ N\ r\n % 0\,7 S “ | _€10d19 i
R b~ T T T T T T e e Rt H e S A -
L.m. pt&ﬁ? | (S)INIVLNOD I T o , ", W
NOILVA¥3ISIUd . _SISATVNY I _ R ‘mn_bt‘mz;LJm:EmlF _FUWYS | +XTYLVW  ar8vl |, ONIMWYS |
| * ¥ALM = M |
(€661/0661) §'004S | | ameswmesso |
13p10 304 45d 3|gesedrds 10U 348 Ing ¥4D 6t 130 UoPELOdSURIY J0j Pa3RINBRL J0U SIR JBY) SUOHRIIUSIUOD I8 [BLISIRIN SANIEOIPEY SUIRIUOD | QINDT ¥IHLO = 10
| SHUVWIY \mn¢<~<: F1dWVS 3181SS0d | muS_E.m ¢oBz< ONITANVH VID3dS WXTULVH ;,
| ﬁ V/N fﬂ uopezuaeIeY) B mc__aEmm o1seM |
“"ON 1118 ¥IV/9NIQV1 40 1118 \, “ON ALY3dO¥d ALISIH0 | OL QIddIHS |
2 e o gadLe pidmiedl (O A o DR ﬁ
FDIHIA INIWNYIA0D | 0753€€ETTT i €-£05-N-INH Q. wleQJ . |
IN3WAIHS 30 GOHLIN | vod | "ON J008901 @13I4 - ~ 'ON1S3HD 3T
B - h i ’ T i ’ B 7 o Loty . Are ot e e A o A o 1 - YN ,
w>mﬁ_ ST | 010-£0Y ﬁ mwm>_mc< m__m\S opIS pue mEOﬁom cucw\r—. nn w_nm‘_wn_o £-MD-00¢ ; wonog/z-N-91¢ ,
V ] sheda st T AIwvNdulY | - _'ON dvS H . NOIWNDISIGLXIOWd |  NOuWOIl Mz\:,._sii
W GNNOYYNYNL 98  3a03 IOrHd _ 3 WAHOAL TIE9-ELE 10 ‘S39vH 5 ‘NVOOH _,
f viva | ¥oLvNIGWO0 153r0ud # "ON INOHdI13L 1DVINOD ANVAWOD ¥0103M0D |
e = — - phadd > BT
7 s 4o S 39vd | S00-0T0-£0Y A, 153nD3Y SISATYNY I1dWVYS/AQOLSND J0 NIVHD # "oul piojuel Jongd |

1

I S EE - L | _ R N |




NI GIACLS/AG GIATIOTY JWLL/alva
i

NI a3dols/Ag nmawummm IWIL/ALIV]
|

NI Q3¥01S/A >umuuum IWILL/3Lva

i - .ms_:._\_m._&n Afl @3S0dSIa
e AWLL/ALVG un
_ AWLL/3IVA
i _AWLL
! !
"SI3H Ot papeo|dn 9q 03 a4e SU0daL [BUld 44 IWLL/aLva
_ 'xoq|lew uswiabeuel ©
_ 9|dwes ddJ. Adod pue Jelydai] uyor 03 DO JO SAI0D PUBS 1M JISM
: 30 Buipnjou ‘ddo se swes auj Jeulio) BuIodey s | awi/aiva
VY39 pUB S[EIa 10} SSAIRUE JO 351 839/dW0D Su3 Hodad 01 51 ISM xx
; “4¥S SIL JO Uonaas sjuawsalinbay Buldwes piaiH ay) QQQ N\Q%N&
| U0 4DSM 031 paubisse sasAjeue ||e Joy Alojeioge| Alewiid a4} I 4ISM wx aWLL/31va

SNOLLONYLSNI 1VID3dS |

| hz 22T TS L

T hT 22\ s CLO

N e e

aug| ,

. C zerer 24ues

| Buwn et oM e/ O
_wn 0g ‘st'or AN€EI L
___euon rr ‘e T SN ES L

- - SLHOIEM

 NOLLYA¥IS3Yd SISATYNY

'£9-fIN'

‘E9-192IN

1E9-@HIN

1£9-IN

E9-12IN

‘94N’

'E9-IN.

NI a3y dWIL/3lwa
SIWYN INTHd /NOIS
e SILOT
d/9 wooxE £
trmadl S QZ/
d/o Twoo%E- §
20wy r\: /7]
L 4o wookr €
Loaz-ayf B Q\
d/9 W09~ £
Loz QS E]
d/9 WogE m,
tetl  9)¢ \
d/9 Twogr m
toz-al_5QF) m?wwnw
/9 Twogx £
(S)HANIVINOD WL aiva
3dAL/'ON dKvs FTdWYS

(£661/066T) S'00bS |

13pJ0 304 J3d 3|qesea|s4 10U 1. ING Y4D 6 4od uonedodsuer 10) pR1eNB3L 10U 3U8 18y SUOHRAUIIUOI 1B ([BLISI2| SALDEOIDEY suleuay

QAUARD Y

/ n&.%.m% Y Vi
-2 - *ON 1118 ¥IV/ONIQv1 40 1119
\D,W!\ G JIDIHIA INSWNHIADD
) ERECRCTL L ANIWATHS 40 QOHIIW
; sAeq ST 010-£0Y
: /shkegst = Arvnd dIv L “ON 4YS
ANNOYVNUNL 30 ‘43LHDIAL
viva 08 3002 3774d
B YOLYNIQHOOD 103C0¥d
40 T 39vd - 900-0T0-20Y

SHUVIWIY /SAYVZVH I1dWYS I19ISSOd | ”

SasAleuy S|[EM 3pIS

CIE9-ELE

‘ ‘ON INOHd43T3L
153N034 SISATVNY I1dWYS/AQOLSND 40 NIVHD

VN -
"ON AL¥3dONd LISHIO0 |

£-£09-N-INH
"ON %004901 @114 .

PUE SWIONO0E Y3UJL MM 3jgesado €-MD-00z
NOLLYNDIS3a 1J3(0¥d |
i

14 'S39v N
LIVINOD ANVIWOD

s/ Logz9g

*XTULYIW

ADVHOLS HO/ANV HNITANVH TVIDAdS

QJOHL1IW T¥SOdsIa

oo
Nowsodsia N
I1dWYS TYNI4 |

NOILD3S

A8 GQ3AI3DIY AYOLYHOGYT

WOY4 GIAOW3IY/AS GIHSINONIIZY|

WOYd GIAOWIH/AG QIHSINDNIIY

i
|
WO¥4 a3 I4/A9 QIHSINONITEY.

_ P T

0¥4 AIAOWIU/ A AIHSINDNIIFY!

NOISS3SSOd 40 NIVHO
10479
1io0dig
Q10418
620d18

nodTg

Page 200 of 225

SM0dTd

W pY0dTE

aravi 'ON FTdWYS |

i

YIUVM =M |

os=s!

Qs ¥3HL0 = SO .
AINDIT ¥3HLO = 10

*XIALYW
_
pue|ydIy ‘paieiodiodu] Jusl]l UJaASS |

OL Q3ddIHS -

‘ON 1S3HD 301
L-N-91¢C
NOILYDO1 ONIIdWVYS
9 ‘NVOOH
doLI3110D |

“ou] piojuey ionjd

STL H CHLAND



~KIR

) AWLL/atva A8 350451a
i mtu._.\w._.<n 3L
i \
_ IWLL/3Lva NI Q3¥01S/A8 nmauuwxm AWIL/3Lva
. "SI13H 03Ul papeoidn 3 01 318 SHOA) [BU s | 3upi/aLva NIOIYOLS/AE AINIFOTY]  AWIL/ALva
! Xogpew juswsbeuely : e
8|dwes ddd. Adod pue J3yypall uyer 63 03 4o saidod PU3S [JIM 4ISM sk
*20 Bulpnioul ‘ddo se alies ay} 18wy Bunioday o aWLL/aLva awri/alva
‘Y39 pue sje3aly 10} SalAjeue Jo 15 2381dwiod sy podas o3 si 4OSM %% Ooﬁ\ P.QMNQ% 905/ N.ONNQQ
"4VS SIU} JO uonaes sjuswalinbay Buldwes preiy o
L0 47SM 0) paubisse sasAjeue (e uo) Aiojeloqer Alewd aug S 405M % IWIL/aLva awWii/atva
SNOILLONYLISNI TVIDAdS SAWYN LNI¥d /NDIS
f v
2 ot _
£z /2o ML/ Lo-ara 01kl Ly91.9
___BUON ‘€SN ¢/0 Twooxe £ 5
J b StharafMm (SYMaNTVINGD | aWLL aiva
" NOILYAN3SIUd SISATYNY AdAL/'ON I1dWVYS FVdHWYS  «XIULVW

LogiHEe ({7 i
‘ON 1118 d1v/DNIAv1 40 1119

-2V ¢ 00
G Hs 08 £ =L L

FIOIHIA LNFWNAIAOYD
ANIWCIHS 40 QOHL3IW

sAeq g1 010-£0¥
/ sAe@ ST ALTTVNO dIv *ON 4vs
aNNCHVYNHUNL 30 WALHOANL
viva 38  3doD2 30184
. YOLYNIGHOOD L3O
T 40 T 39vd 900-0T0-£0Y

(E66T/065T) 570005

19PJ0 300 J42d 3[qeseafas 30U 348 NG Y47 6f Jod uonepodsuen 1oy pajenBal 10U sie 123 SUOIEIUAOUDD I8 |RLRI SANDROIPEY SUIeIUC)

SHYVWIL /SAQUVZVH I1dWYS T191SS0d

¥/N
"ON ALd3d0Oud LISIH0

07S3EEETTT £-£0S-N-4NH
Y02 'ON X008901 a1314

SaSAleUY S||eM 3PIS PUE SWONOg Youal] Juf 3|qetad £-m3-007
on._.<zum.mwn_ 12310¥d

ZTE9-£LE 14 ‘'S3OVIH
‘ON INOHd313L LOYINOD ANVAWOD

1S3INVIY SISATVNY TTdWYS/AAOLSND 40 NIVHD

AOHLIW vs0dsia

il

FOVHOLS YO/ANV ONITANYH TVIDAdS

NOLLISOdSIa
F1dWYS TYNId

NOILD3S

ABd3aAIzozy  AdOLVHOEVT

AN
AN

WOYd qIAOWIH/ A8 GIHSINONIT

HWOud nm>02m¢\>m nuzmH:UIu._mx

mx;m Q3IHSINDNIY|

dPHIYT

0d4 aIAOWIM/AQ QIHSINDNIITY:

NOISSISSOd 40 NIVHD |

5704149

ar avi 'ON 31dWYS

YILvm = m

NoS =5
arios ¥3HL0 = SO
QINDIT ¥3HLO = 10

AXTHLYI
pueUry ‘pa1eL0diodu] Jual] LIaAsS
0l QaddIHS

*ON 1S3HD 301
£-N-91¢

NOCILYDOT ONI1dIWVS
of ‘NYSQH

¢Oh0m4400 ’

“Juj pJojuey Jonpd

Page 201 of 225

STL RI CHLAND



Appendix 5

Data Validation Supporting Documentation
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APPENDIX A
RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION
LEVEL: A B @ D E
PROJECT: 200-CW-3 OU DATA PACKAGE: VSR07-019

VALIDATOR: Carl Schloesslin | LAB: WSCF & STL Richland | DATE: 07-24-2007
| SDG: WSCF20071089 & W05195
ANALYSES PERFORMED

Gross Alpha/Beta Strontium-90 P Technetium-99 ~ X Alpha Spectroscopy A Gamma Spectroscopy A

Total Uranium Radium-22 Tritium X N i- 6 3 X
SAMPLES/MATRIX
All soil samples, B1POK4 - B1POK9, B1POLO - B1POL6

L. COMPIELEIESS ...ttt ettt ettt ettt et e et e et eeaeeae s easesaeeaseeaseereenseeaeenns O N/A

Technical verification forms present?............ccccoovviiiiiiiiiiiii Yes N/A
Comments: Page 6 of COC R07-010-004 is missing a "received by" signature.

2. Initial Calibration (Levels D, E) ..ccccuiiiiiiiiiieeeeee et X N/A
Instruments/detectors calibrated?...........coeveeieriiiiiienieeeeee e Yes No N/A
Initial calibration acceptable? ..........cocoiiiiiiiiiiiiirie e Yes No N/A
Standards NIST traceable?.........ccouiiiiiiiiiiiieeieee ettt e Yes No N/A
Standards EXPIred? ......ooooiiiiiiiieieeee ettt Yes No N/A
Calculation check acceptable? ..........occviiiiiiiiiiiiiie e Yes No N/A
Comments:
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3. Continuing Calibration (Levels D, E) ...c.ccocviiiiiiiiiiieiieeeeee e XA

Calibration checked within required freqUENCY? ......ccceeecviieciieeniieeie e, Yes No N/A
Calibration check acceptable?..........cocuviiiiiieiiieeeeee e e Yes No N/A
Calibration check standards traceable?............ccoceviiiinieiinieneeeeee Yes No N/A
Calibration check standards eXpired? ...........cccueevuierieiiiienieeie et Yes No N/A
Calculation check acceptable? ..........ccoviviiieiiiieiiieee e e Yes No N/A
Comments:

4. Background Counts (Levels D, E) ...ccoooiiiiiiiie e X N/A
Background Counts checked within required frequency? ..........cccoeeveevienieecieeneennnnns Yes No N/A
Background Counts acceptable?...........cocuieciieiiiiiiienieeiieiiecee et Yes No N/A
Calculation check acceptable? ...........ccooiiiiiiiiiiiieee e e Yes No N/A
Comments:
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5. Blanks (Levels B, C, D, E) wovioiiiiiceeeeeeee ettt ON/A

Method blank analyzed within required frequency‘?...................................................No N/A
Method blank results acceptable? ... No N/A
Analytes detected in method blank? ... No N/A
Field blank(s) analyZed? ..........cccoeeiieiiiiiiiiecieceee e No N/A
Field blank results acceptable? ..........ooviieiiiieiiie e @No N/A
Analytes detected in field blank(S)?........cooovieeiiiieiiieeieeeee e No N/A
Transcription/Calculation Errors? (Levels D, E) ...oocvovviiiiiiiiiiiiieee Yes No @

Comments: MB detections: Pu-239/240, U-238, Ra-226, Pb-214, Bi-214, Ra-228, Ac-228, Pb-212,

TI-208 & K-40.

Equipment blank B1P0L4 detections: Am-241 (alpha), U-233/234, U-235 (alpha), U-238, Ra-226, Pb-214,

Bi-214, Ra-228, Ac-228, Pb-212, Bi-212, TI-208 & K-40.

Field blank B1POL5 detections: Am-241 (alpha), U-233/234, U-235 (alpha), U-238, Ra-226, Pb-214,
Bi-214, Ra-228, Ac-228, Pb-212, Bi-212, TI-208, K-40 & Sn-126.

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E) .......ccceevvenneneen. O N/A
LCS /BSS analyzed within required frequency? No N/A
LCS/BSS recoveries acceptable? ..o No N/A

LCS/BSS traceable? (Levels D,E) ..ot Yes No
LCS/BSS expired? (Levels DLE). ..ottt Yes No
LCS/BSS levels correct? (Levels DLE) ..o Yes No

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

Comments: None

7. Chemical Carrier Recovery (Levels C, D, E) c..oooviiviiiiiiiiiciieieceeee e O N/A
Chemical carrier added? ..........cooooiiiiiiiiii s No N/A
Chemical recovery acceptable?............coiviiiiiiiiiiiiiiiiiiccec e No N/A
Chemical carrier traceable? (Levels D, E ) ... Yes No @
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Chemical carrier expired? (Levels D, E) c.ooooviiieiiiieeeeeeeee e Yes No
Transcription/Calculation errors? (Levels D, E)..ccoooviiveiiieiiiieeeeeeeeeeee e Yes No

Comments: None

8. Tracer Recovery (Levels C, D, E ) oot e O N/A
Tracer added?.........ooooeviiieieeee e e e e e eraee e @ No N/A
Tracer recovery acceptable? No N/A
Tracer traceable? (Levels D, E ) oot Yes No
Tracer expired? (Levels D, E)..c.oooiiiiiiiiiiiiceecee e Yes No
Transcription/Calculation errors? (Levels D, E).....cccovviieiiiiiiiiiiiiiciieeceeeee Yes No

Comments: None

9. Matrix Spikes (Levels C, D, E)...couooiiiiiiiiiieeeeieeeeeee ettt O N/A
Matrix Spike analyZed? ........ccveeiiiiiiiiiieiieceee e No N/A
Spike recoveries acCePtable? .........ooviiiiiiiieiieeeee e No N/A
Spike source traceable? (Levels D, E) .oooviiiiiiiiiieeeeee e Yes No
Spike source expired? Levels D, E)....cccoooviiiiiiiiiiieeeeeeee e e Yes No
Transcription/Calculation Errors? (Levels D, E) ....cccovviieiiiiiieiiiiicieeeeeeeen Yes No

Comments: None
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10. Duplicates (Levels C, D, E) ooviiiiiiiiiieieeeeeeeeee et O N/A

Duplicates Analyzed at required freqUENCY? .......cccvvieiiiieriiieeiieeeieeeee e @ No N/A
RPD Values Acceptable? ... ..o No N/A
Transcription/Calculation Errors? (Levels D, E) ...oocvveviiiiiiiiiiiiicieee, Yes No

Comments: None

11. Field QC Samples (Levels C, D E)..ocvicieiiiiieiiieceeeeeeee et O N/A
Field duplicate sample(s) analyzed? ..........cceeevieeeiiieiiieeieecee e No N/A
Field duplicate RPD values acceptable? ............coociiiiiiieiiieciieecieeeee e Yes N/A
Field split sample(s) analyzZed?.........ccceeviiiiiiiieiieeiiee e YesN/A
Field split RPD values acceptable?.........ccccieviieiiiiiieeiieieeeie et Yes No @
Performance audit sample(s) analyzed?...........ccoooieiiiiiiiiiiii e Yes N/A
Performance audit sample results acceptable?..........cccveeviieeiiieiiieeiiece e Yes No @

Comments:_B1PO0K4 & B1POKS Pu-239/240 RPD = 153%, RER = 2.5
B1POK4 & B1POK6 U-233/234 RPD = 42%, RER < 1; U-238 RPD = 33%, RER <1

12. Holding Times (All levels)

Are sample holding times acceptable?...........cocoiiiiiiiiiiiiiie e No N/A

Comments:_None
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13. Results and Detection Limits (Al LeVElS )..cc.oeooviiiiiieiiiieciieeeeee e O N/A

Results reported for all required sample analyses?..........ccceevveeevieeeiiresciieeciee e No N/A
Results supported in raw data?(Levels D, E)..c..ooovvieeiiiiiiiieiieceeeee e Yes No
Results Acceptable? (Levels D, E) ..oovvieiiiiiiiieeeeeeeteee et Yes No
Transcription/Calculation errors? (Levels D, E)......ccoooiiiiiiiiiiiiiiciieceee, Yes No \N/A
MDA's meet required detection HMItS? .........cccvvveiiiiiiiieiiiiieecieeeieeeee e @ No N/A
Transcription/calculation errors? (Levels D, E)...cccveeeiieeiciiieiiieeeeeeeeeee Yes No @

Comments: None

Comments: All Sr-89/90 sample and MB results were negative with absolute values
significantly > their associated MDCs.
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