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Date: 19 May 2010

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: CPP 200 Area

Subject: Volatile Organics - Sample Data Group (SDG) WSCF20091234

INTRODUCTION

This memorandum presents the results of data validation for SDG WSCF20091234 prepared by
WSCEF. 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
B22RJ7 11/30/2009 Soil C 8260
B22RKO0 11/30/2009 Soil C 8260

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable Unit Remedial
Investigation/Feasibility Study, Appendix A, DOE/RL-2007-18, 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 volatile organics are analysis within 14 days of
sample collection. Sample preservation requires chilling to 4 degrees Celsius.

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

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.
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Trip Blanks

No trip blanks were submitted for analysis.
Field Blanks
No field blanks were submitted for analysis.

Equipment Blanks

No equipment blanks were submitted for analysis.
e Accuracy

Accuracy is evaluated by reviewing surrogate results, matrix spike sample results, and laboratory
control sample results. According to the SAP, the laboratory control sample accuracy limits are
50% to 150% at a minimum, and the statistical ones established by the analytical laboratory if
more stringent. The matrix spike sample accuracy limits are the ones specified by the DV
procedure. The limits for reported analytes not listed in the SAP are specified by the DV
procedure.

Surrogates
All surrogate recoveries were acceptable.

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

All MS/MSD recoveries were acceptable with the following exception. The only 8260 MS/MSD
analytes reported were 1,1-dichloroethene, benzene, chlorobenzene, toluene and trichloroethene.
Reported analytes not represented in the MS/MSD were cis-1,3-dichloropropene, trans-1,3-
dichloropropene, 4-methyl-2-pentanone, 2-hexanone, acetone, carbon disulfide,
bromodichloromethane, 2-butanone and 1-butanol. These nine analytes were non-detects in
samples B22RJ7 and B22RKO0 and should be qualified as estimates and flagged “UJ.”

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable with the following exception. The only 8260 LCS analytes
reported were 1,1-dichloroethene, benzene, chlorobenzene, toluene and trichloroethene.
Reported analytes not represented in the LCS were cis-1,3-dichloropropene, trans-1,3-
dichloropropene, 4-methyl-2-pentanone, 2-hexanone, acetone, carbon disulfide,
bromodichloromethane, 2-butanone and 1-butanol. These nine analytes were non-detects in
samples B22RJ7 and B22RKO0 and should be qualified as estimates and flagged “UJ.”
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e Precision

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, and field
split 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 relative percent difference (RPD) limits are £30%. The RPD limits for reported
analytes not listed in the SAP are specified by the DV procedure. When duplicate RPDs exceed
the limits and have associated results <5X the required detection limits with differences <2X the
required detection limits no precision infraction occurred.

MS/MSD Samples

All MS/MSD RPD values were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

Field Split Samples

No field splits were submitted for analysis.
e Detection Limits

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

All reported sample MDLs were below the CRDLs.

e Completeness

SDG WSCF20091234 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 non-
represented QC data for multiple analytes. See the table in Appendix 2 for a listing of all
affected sample results.
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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 CHPRC 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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Volatile Organics Data Qualification Summary

SDG: WSCF20091234

Reviewer: AQA

Project: CPP 200 Area

Page 1 of 1

Analyte(s)

Qualifier

Samples Affected

Reason

cis-1,3-
Dichloropropene
trans-1,3-
Dichloropropene
4-Methyl-2-pentanone
2-Hexanone
Acetone
Carbon disulfide
Bromodichloromethane
2-Butanone
1-Butanol

uJ

B22RJ7& B22RKO0

Non-represented
MS/MSD and LCS data

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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Introduction

Six (6) S&GRP samples were received at the WSCF Laboratory on November 30, 2009. The
samples were analyzed for the analytes indicated on the attached copy of the chain of custody
(COC) form in accordance with the Statement of Work (SOW), Modification No. 2 to Agreement
36587, Release 3, “FH WSCF ANALYTICAL SERVICES FOR GROUNDWATER.”

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 as applicable. Copies of
the chain of custody and sample receipt documentation are included as Attachment 4.

It should be noted that the attached chain of custody was stamped “ICED” by the WSCF
Laboratory Sample Custodian during sample receiving, indicating the presence of ice in the
transport container.

The following generic data qualifiers (i.e., B, D, and J) may be applicable to this report, as
appropriate

¢ B - Sample results with a concentration greater than the MDL but less than the PQL are
B flagged (applies to inorganic and wetchem analyses), as appropriate.

e D - Sample results are D flagged if dilution(s) were required, as appropriate.

e J-— Sample results with a concentration greater than the MDL but less than the PQL are J
flagged (applies to organic analyses), as appropriate.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 17 through 19, for a complete listing of
approved analytical methods.

Inorganic Comments

Ammonia — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. See page 24 for QC details. Analytical Note(s):

¢ Batch QC analyzed on sample# WO9GR01037 (B22V43 in work order 20091216)

o Matrix Spike (MS) and Matrix Spike Duplicate (MSD) are out of limits possibly
due to heterogeneity of sample.

All other QC controls are within the established limits.
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Anions — Hold time requirements for this analysis were met. A Duplicate, Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See pages 25 through 26 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W0O9GR01037 (B22V43 in work order 20091216)

o Sulfate — Duplicate is flagged for RPD out of laboratory limits. The RPD
criterion does not apply to results near or below the minimum detection limit.
(W09GRO1037 results = 5.94 ug/g)

All other QC controls are within the established limits.

Cyanide — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
page 27 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W09GR01086 (B23331 in work order 20091244)

o LCS is within acceptable range. Calibration standard expired 12-1-09 and was
verified against new standard at 99% recovery. Sample results were “X” flagged.

All other QC controls are within the established limits.

Hexavalent Chromium — The hold time requirement for this analysis was met. A Duplicate,
Matrix Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with
this delivery group. See page 28 for QC details. Analytical Note(s):

All QC controls are within the established limits.

ICP-AES Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. See pages 29 through 30 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W09GR01072 (this work order)

o Boron — Estimated results due to Iron interference. Sample results were “E”
flagged

o Iron - exceeded spiking levels by a factor of 4. Spike recoveries are not valid.
e Batch QC analyzed on sample# W09GR01099 (B22RK2 in work order 20091249)

o Boron — Estimated results due to Iron interference. Sample results were “E”
flagged

o Iron — exceeded spiking levels by a factor of 4. Spike recoveries are not valid.
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All other QC controls are within the established limits.

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. See pages 31 through 34 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W09GR01037 (B22V43 in work order 20091216)

o Aluminum —~ exceeded spiking levels by a factor of 4. Spike recoveries are not
valid. Sample results were “X” flagged.

o Manganese — Matrix Spike and Matrix Spike Duplicated recoveries outside
normal laboratory limits. Sample results were “N” flagged.

All other QC controls are within the established limits.
Organic Comments
Sample concentrations are corrected for moisture content and reported on a dry weight basis.

Alcohol/Glycols - The hold time requirement for this analysis was met. A Duplicate, Matrix
Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this
delivery group. See page 49 for QC details. Analytical Note(s):

All QC controls are within the established limits.

PCB - The hold time requirements for this analysis were met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
pages 51 through 52 for QC details. Analytical Note(s):

All QC controls are within the established limits.

Semi-VOA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See pages 53 through 63 for QC details. Analytical Note(s):

All QC controls are within the established limits.

TPHD-WA - The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See page 50 for QC details. Analytical Note(s):

All QC controls are within the established limits.

VOA — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike

Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
pages 64 through 67 for QC details. Analytical Note(s):
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e B22RJ8 and B22RK1 — Analyses of these Methanol Blank samples and their associated
high concentration VOA samples were not required.

All QC controls are within the established limits.

Radiochemistry Comments

Rad Chem — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike
(Matrix Spikes apply only to Technetium), Blank and Laboratory Control Sample were analyzed
with this delivery group. See pages 74 through 81 for QC details. Analytical Note(s):

¢ Uranium and Technetium-99 — Duplicate Relative Percent Differences (RPD) exceeded
established laboratory limits. The RPD criterion does not apply to results near or below
the minimum detectable activity. No flags issued.

o Strontium-89/90 — Duplicate is flagged for poor RPD due to heterogeneity of the sample.

e WO9GRO01061 — High Alpha activity will spill over into the Beta channel and will bias
the Gross Beta result high. No flag issued.

All QC controls are within the established limits.

We certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
data package has been authorized by the Analytical Laboratory Manager (or designee) and the
Client Services representative as verified by the following signatures.

oo Yoked Bt ¥k

jg» Scot L. Fitzgerald Richard Barker / . 7,
WSCF Analytical Laboratory Manager WSCF Client Services 7% %
o
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

LaoaTon | 5 © ; :
PROJECT: CPP 200 Area DATA PACKAGE: VSR10-018
VALIDATOR: Carl Schloesslin | LAB: WSCF DATE: 5-19-2010
SDG: WSCF20091234
ANALYSES PERFORMED
SW-846 8260 SW-846 8260 SW-846 8270 SW-846 8270
X (TCLP) (TCLP)

SAMPLES/MATRIX Soil samples B22RJ7 and B22RKO0

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification dOCUMENTATION PIESENL? .......eeevieriieeiieiiieeieeereesieesieesaeesbeesseessseessreessseenaeenes YesN/A

Comments: None

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

GC/MS tuning/performance check acceptable?...........oooiiiiiiiiiiiiiie e Yes
Initial calibrations aCCEPLADIE? ..........cciiiieiiiiie ittt te e st e st e ste et e et e enbeenaeereenneen Yes
Continuing calibrations aCCePtable? ..........cciiiiiiiirieiieieieee ettt ettt et esaennees Yes
Standards traCEADIET ..........coouiiiiiiiiiieieet ettt sttt Yes
Standards EXPITEA7......c.eoveiie ettt ettt ettt et e st e te e bt e seenbesntesntesseeneenteenreans Yes
Calculation Check aCCePLabIE? ........cccviiiiieiiiecieece ettt et e e saee e tbeesaaeessaeessneesaeensneenes Yes
Comments:

A-1
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

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

Calibration blanks analyzed? (Levels D, E) ..ooooiiiiiiiiieiieeeieeee ettt Yes No
Calibration blank results acceptable? (Levels D, E) .c.ooovieiieiiiieieieeeeee e Yes No @
Laboratory blanks analyZed? ...........cceceeiieiiiiicieieeeeee ettt nnes @ No N/A
Laboratory blank results aCCePLabIe?.........cc.vociieiiriiiieieieeie ettt nes @ No N/A
Field/trip blanks analyzed? (Levels C, D, E) .coooiieiiieieiceeee et Yes No
Field/trip blank results acceptable? (Levels C, D, E) c..coocviiiiiiiiiiiiieciiecieeceeee et see e Yes No @
Transcription/calculation errors? (Levels D, E)...cccuvieiiiiiiiiiiiiiiececte ettt Yes No

Comments: None

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

Surrogates/system monitoring compounds analyzed? ...........coceveeiieriiniiiiie e No
Surrogate/system monitoring compound recoveries acceptable? ..........ccccovieviiiiiiiiinieneee @ No
Surrogates traceable? (Levels D, E) ..o e Yes No
Surrogates expired? (LeVels D, E)..ocoiiiiiiiiieieeetee ettt Yes No
MS/MSD samples analyZed? .........cccveveeieiieeierieie ettt st eseenbessaessaenseeseenneenned @ No

MS/MSD 1eSUItS ACCEPLADIE?.....c..eeiieiieieeieeiiett ettt ettt ettt sttt et e st esteesaeesaessaesseenseenseennennes No

MS/MSD standards NIST traceable? (Levels D, E) co.vveiiiieiiiiiieieeceeeeeeese e Yes No
MS/MSD standards? (LeVels D, E) .o.viiiiiiiiiicieeciieeeestt ettt ettt et sae e esaae e saaennne e Yes No
LCS/BSS samples analyZed? .........ooeeiiiiieiiiieeieeeeee ettt sttt et seee e @ No
LCS/BSS 18SUltS ACCEPLADIEY ... ccciieiiiieeiieciiecieecteeete ettt e te e sreesteesbeessaeeseseesnseessseessseesssesnsseend @ No
Standards traceable? (LeVels D, E)..cc.oooiiiiiiieieieieeee et s Yes No
Standards expired? (Levels D, E) c..ooiiiiiiieeiee ettt Yes No
Transcription/calculation errors? (Levels D, E)....ocooviiiiiiiieiieieieceeeee e Yes No
Performance audit sample(s) analyZed? .........c.oocvieiiiiirieiieieee e Yes No
Performance audit sample 1esults aCCePLable?.........ocecviiiiiieiiiiiiieeiieciee ettt beesae e Yes No
Comments:

Five common compounds spiked into LCS, MS & MSD only. Nine target analytes not represented.

A-2

N/A
N/A

N/A
N/A

'.I

N/A
N/A

00¢:



Page 32 of 290

HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

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

MS/MSD Samples analyZEA? .......cc.eeiiieiiieiiiecieecieeete ettt ettt e st et e e sbe e s te e tbeessaeestbeensbeensbaennaeens No N/A
MS/MSD RPD values acceptable? ........cc.oviiiieiieiieiieie ettt ettt st e sseenseeneeeee No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....oocveiieiiiieiieiiecieeee e Yes No
MS/MSD standards expired? (Levels D, E) ...c.oocioiiiiiieieeee et Yes No @
Field duplicate RPD values acceptable?.........c.oocuieiieierieieieeiesie ettt Yes No @
Field split RPD values acCeptable?........cc.eiiciiieiiieiiieeiie sttt et et e saeesveesveesebeesnaeesesaesnseesssaennseenes Yes No
Transcription/calculation errors? (Levels D, E)...ccc.vieiiiiiiiiiiiiiiecieceeeeeceeeee st Yes No

Comments: None

6. SYSTEM PERFORMANCE (Levels D and E)

Internal standards aNalyZEA?.........c.oooviieiieiiiieiecieece ettt e e ae e baenaaeenes Yes

linternal standard areas acCePLabIE? .........coccviieiiiiiiieeieeeieeete ettt et e ae e beennae e Yes

Internal standard retention times aCCEPADIE? ..........ievvieiiieeiieiiieeie ettt ettt sre e e aeesabeesaae e Yes

Standards traceabIE? ..........cooviiiiiiiiiieiet ettt sttt een Yes

Standards EXPITEA7......c.eeieiieiieeiee ettt st ettt et e st et e et e et e ebesnaesneesseenneenseenseans Yes
Transcription/Calculation EITOTS? ...........ccieruiriieeieriertiete et eteettestte st e teebeeaesetesseesseenseenseenseessenssenseensenn Yes
Comments:

7. HOLDING TIMES (all levels )

Samples ProPerly PreSEIVEAT .......ooiiii ettt ettt ettt see st e st ete et e esaessaessaeseenseensesneesseeseenss No N/A
Sample holding times aCCEPLADIE? ........c.cccvirieriieiieii ettt ettt ssaesseeseenesnnesnnene d @ No N/A

Comments: None

A-3
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all levels)
Compound identification acceptable? (Levels D, E) ...cccoviiiiieiiiiiecie e Yes No
Compound quantitation acceptable? (Levels D, E) ..ccoooieiiiiiiiiiiieeeee e Yes No ‘
Results reported for all requested analySES? .......c.eoieriieiieiiieieeie ettt No N/A
Results supported in the raw data? (Levels D, E) ...oooviiiiiieiiececeeeee e e Yes No
Samples properly prepared? (Levels D, E) .oo.eioieoiiiiiiieece et Yes No|
Laboratory properly identified and coded all TIC? (Levels D, E)....coccvveiiiiiiiiiieniieeieecieeceecveeeiees Yes No
Detection limits Mmeet RDL? ......coiiiiiiiiiiiieeee ettt ettt s No N/A
Transcription/calculation errors? (Levels D, E)...cccuvieiiiiiiiiiiiiiece et Yes No

Comments: None

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup performeEd?........cc.oieiieiiiieeiieciie ettt et et e et e steeebeesbeeesbeessseeenseesnsaesnseessaeenseeans Yes
GPC Check PerfOrmMEA?.......veiiiiieiiieiiieeteeeit ettt ettt st e sttt e s eestaeesaaeessaeessaeessseessseensseenssaessaensseenes Yes
GPC check recoveries aCCePtable? .........cciiviiiiiierieiiee ettt ettt eneeeebeenaesseennees Yes
GPC calibration PerfOrmed? ...........ccueiieiieiiiie ettt ettt be e te e s e st e sae et e enseenbeenaeeseenseas Yes
GPC calibration check performed?..........coooiiiiiiiiiieiesieeee ettt Yes
GPC calibration check retention times acceptable?.........c.covvviiiiiiiiieriierie e Yes
Check/calibration materials traceable? ...........ccoociiiiiiiiiiiieee e Yes
Check/calibration materials EXPITr@d?........cccuieriiiiiiiiieiieiiieereesieeete st sae e esreestaeeseaeesebeessseessseensneenes Yes
Analytical batch QC given similar Cleanup? ...........cooieriiiiieiiiieneeeeee et Yes
Transcription/Calculation EITOTS? .........coiiiiiiiiiiiiiiesieie ettt ettt sse et enseenaesnaeesaennees Yes
Comments:

A-4
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BvvLEL

0L0Z-uelzlL

gL d gz aeybbgm uodsy

64 of 100

60/L0/Z1L 000'0Z 956'9 ady 00Z'06 9-10-6¢L euBYIB0IOYDNL  OdH-NdS
60/LO/ZL 000'0Z LLY'L Qdy 000'€0L £-88-801 euanioL  Qdy-3dS
60/L0/ZL 0000 000'0 Qdd 000°£01 §-9Z-LE0Z {ung)gp-auaniol  QdY-NdS-
60/L0/Z1L 000°02 1580 Qdy 000°ZL1L 0-L0-080L1 (1INS)pp-2UBYISOIOAI-Z’ L  OdY-NdS
60/L0/ZL 000°02 0468 Qdy 006'96 L-06-801 8U9ZUBQOIOID  OdH-NdS
60/L0/Z1L 000°02 zZ6°0 ady 000°801 ¥-00-09t {ung)suszuaqoionjowoig-y  QdH-3dS
60/L0/Z1 000°0Z GEQ'L ady 00L'06 Eev-LL suazuag  QdH-3dS
60/L0/Z1L 000°02Z 8758 ady 009'v6 ¥-58-GL auayleolo|yaIg-L L QdH-NdS
60/L0/ZL 000°ET1L 000'EL  AOJ8Y % 00Z°06 09g°1Z 9-10-6L auayL0I0jyaN | asw
60/10/Z1 000°0Z L 000°9L  A093Y % 000°'€0L 00E '+ £-88-801 auenjo| asw
60/L0/Z L 000°'5Z1L 000'GL  AOIBY % 000°€01 082'8Y §-9Z-LEOZ {1ng)gp-suanja) asw
60/L0/Z L 000'5Z1L 000'GL  A0I3Y % 000°LL1L 00t'5G 0-L0-080L1 (1INS)yP-8ULYIB0IOIANA-Z' L asw
o 60/L0/Z1L 000'61LL 000'6L  AodeY % 006'96 0%6'Z2 L-06-801 auszu3qI0|YD) asw
Q 60/L0/Z1L 000°5Z1 000'GL  Aodey % 000°801 ovL'LS ¥-00-09% {1ng)suszusqoionyowoIg-¥ asw
w 60/10/Z1L 000°6Z L 000'GL  Aoday % 00L'06 06¥'LZ zev-LL suszuag asw
w 60/L0/Z1 000°LLL 000'€9  Aod8Y % 009'v6 ozv'ze ¥-GE-GL ausy180I0]y0IQ-1 ‘| asw
> 60/10/Z1L 000°€Z1L 000'EL  AOD3Y % 00L'96 0SL've 9-10-6L auBL180I01Y1 | SW
o 60/L0/Z1L 000'0Z L 000'9L  A023Y % 000°LLL 0LE'ST £-88-801 auanjoy SW
60/1L0/C1L 000'sZL 000°GL ADDBY % 000°E0L QOLLZS G5-9Z-LEOT (uns)gp-susn|oy SW
60/10/C1L 000'sZL 000°GL AODBY % 000'8BLL 0Z9'09 0-£0-090L1L {ung)ypp-aueyisololyng-z’L SW
60/LO/E L 000'BLL 00064 AODBY % 000°901L OEL" LT L-06-B0L auazuBgoIoIYT) =
60/10/T L 000°sSZL 000°SL A0DJBY 9% 000°60L 094785 ¥-00-09% (4INS)BUBZUBGOION)OWOIG-{ S
60/L0/TL 000°6Z L 000°'GL  A028Y 9% 006'L6 090°5Z TEv-LL euazueg SW
60/L0/TL 000°LL1L 000’69  AOD3H % 000'Z0L 05192 ¥-GE-GL ausyIz0IOIYDIQ-11] SW
ATdNVS HLIM dILVID0SSY D0 HOLVE
CEOTOIO60M Al qe1
eq oy mny  ()add 'y ymry - symwn PRIA DO Ppunog DO #SVD Jkreuy adAL

sisA[euy add Jaddp JIMOT 20
60/07/11:218(J A1y UO01199]01d I9BA\ PUNOID) YOA :1S9L
60/02/11 :21e( 21dureg dAI10s Xuew
YETI600TADSM -IqunN OdS

Juedig  Huwredaq LIOdMA DO AYOLVIOIVT TVOILLATVNY ADSM



8P vLEL oLoz-uel-z |
L1 d z'pasybBg | m Loday

65 of 100

60/10/Z 1 n B/6n e/u ol > 0-GL-G£ apyInstp uogie) ANVE

60/10/Z1 n B/6n e/u oL > 2-GZ-GL wiojowo.g ANVE

60/10/Z1 000521 000°GL  A028Y % 000°L0L 095°EG +-00-09% (4ng)auazusgoion)jowoig-y MNVE

60/10/Z1 n By/Bn eju oL > TEV-LL auszuag ANV

80/10/Z1 n By/Bn eju oL > #LT-GL aueylawoiojyolpowoig ANVE

60/10/Z1 n By/Bn e/u oL > Lv9-L9 auojaoy ANV G

60/10/Z1L n By/Bn e/u oL > L-01-801 BUOURIUDG-Z-JAUIBN-1 ¥NV8

60/10/Z1L n B/6n eju oL > 9-8L-165 auouexaH-z MNVE

60/10/Z1L n B3/6n eju 0oL > £9E-1L joueing- | ANVIE

60/10/Z1L n By/6n e/u oL > 0-65-0%5 (le10 | Jausylaoiolyaiq-z’ L ANVIE

60/10/Z1 n By/6n e/u oL > Z-90-£01 aueyleoio|yaIq-z’ L MNYE

60/10/Z L n By/6n e/u oL > v-GE-GL auaylBoIoIYOIa-LL NNV

60/10/Z1 n By/6n e/u oL > S-PE-BL aueylaosojydens]-z'z L'l MNYIE

60/10/ZL n By/8n e/u oL > 5-00-6L BUBYIL0J0IYONL-Z L L ANVIE

o 60/10/Z1 n Bx/6n e/u ol > 9-§5-14 BUBLIB0J0|YIL -1 "] ANYIE

m 60/10/Z1 n By/Bn e/u oL > E¥E-GL aueylaolo|yaiq-1°| ANV I8

5 00 HOLVd
[sp}

m 60/10/Z1L 000°9Z1L 00008  A0dBY % 000°101L 0L8'09 §-92-LE0T (ung)gp-auanjo) HHNS

o 60/10/Z1 000°SZ1L 000°GL  A0DBY % 00L'L6 0L0°65 0-L0-080L L (ung)pp-aueylaoiolyolg-z’L HYNS

60/10/Z1L 000°SZ1 000'GL  A093Y % 00L 66 098°65 v-00-09t (1ng)aUazURQOION| OWOIG-T yuns

ATdINVS HLIM d4LVIO0SSV D0 HOLvd

vLOTOYO60M Al 9e]

60/10/Z1 000°9Z1 000'08  A02BY % 000°'S01L 0zZLvS §-9Z-LE0Z {ung)gp-auanjo HUNS

60/10/Z1 000°SZL 000°GL  A028Y % 000°£01 068°G5 0-£0-090L1L (uns)yp-aueylaoioyoIg-Z‘L HHNS

60/L0/Z1L 000°GZ 1 000°GL  A023Y % 000°801L 0EL'9S ¥-00-09% {ungjauszuaqoionjowoig-¢ HYNS

ATdNVYS HLIM d3LVID0SSY D0 HOLvVd

[L0T0dD60M  dI 9¥1

areq o} gy (%)add Y | ) sy PRIX DO punoj DO #SVD Adeuy, adA],

sisAjeuy add Jaddp JIMO0] 20

60/0€/11:318(J SAINIY UO0I103101 I9BA PUNOID VOA 1S9L

60/0€/11 :9req d1dureg dr1oS ‘Xmep

PETI600TADSM -IoqunN HJS

ouesip  Hudunredaq LIOdHA DO AJOLVIOIVT TVOLLATYNY ADSM



8vvLEL

0L0zZ-uel-zL

gL d gy neybbg|m Lodey

66 of 100

60/10/Z1L 000921 000°08 AOJBY % 000°€0L 0ES°LS §-9Z-LE0T {ng)gp-auanjo $S01
60/L0/Z1L 000°'SZ1 000°GL A0JaY % 000°0Z1L 026°65 0-L0-090L1 (1ng)pp-auey180I0|YDia-Z L SO
60/10/Z1L 000°5Z 1 000°SL A028Y % 000°E0L 0v9°SZ L-06-801 8UaZUBGOIOIYD $01
60/10/Z1L 000°5ZL 000°SL A0J3Y % 000°80L 09L'ES +-00-09% {1Ng)auazURqOIONOWIOIG-t s01
60/10/Z1L 000°6Z1 000°GL AO28Y % 00L°68 0EV'ZZ TEV-LL auazuag $01
60/10/ZL 000'SZ L 000°SL AOJBY % 000°50L 0Lz'9Z ¥-6E-GL 8UBY1B0I0IYDIg-L | S0
60/10/Z1L n B/6n e/u oL > -10-GL apuojy2 JAuIp WNVIE
60/10/21 n By/6n e/u 0z'0 > 9-10-6L ausY190J0JyaL | ANVE
60/10/Z1L n 000°S 0000 By/6n /U oL > ¥-69-GL 3UBYIBWOION|JOUDIOIOJYIL | ANV
60/10/21 n 6/6n eg/u oL > 9-z0-19001 suadoidoiojyaig-g’ L -sues ANV
60/10/Z1 n Gy/6n eju oL > £-88-801 auanjoy ANV 8
60/10/Z1L 000°9Z1L 00008  MO23Y % 000°€01 0ze'Ls §-9Z-LE0T (ng)gp-ausnio | NV
60/10/ZL n By/Bn e/u oL > L-0Z-0EEL {1e101) sauajhx ANYIE
60/10/Z1 n By/6n e/u oL > S-Z¥-001L ausilig ANV
o 60/10/Z1L n B/6n g/u oL > v-8L-LTL auay1a010|yoena | ANYIE
Q 60/10/Z1L n By/6n e/u oL > Z-60-GL apuojyoaualALiay ANVE
,.m 60/10/ZL n By/6n /U oL > €-£6-8L auoueing-z MNY8
@ 60/10/Z1 n Bx/Bn efu oL > £-L8-VL 3UBYIAWO0I0IYD WNYE
m 60/10/Z1 n Gy/Bn e/u oL > 6-€8-vL aueylauIowI0Ig ANV
o 60/10/Z1 n 63/6n e/u oL > L9001 auszuaqiiylz ANV
60/10/Z1 n B6/6n e/u oL > S-LB8-BL auedoidoio|yaiQ-z‘L ANV
60/10/Z1L n By/6n e/u oL > 5-09-951 ausjAy1800jyo1Q-z” | -suesl ANV
60/10/Z1L 000°SZ1 000°GL AOJ8Y % 000°6LL 0L5°65 0-L0-090L1 {1ng)pp-aueylacioyoIg-z’L ANV
60/10/2L n Gy/6n e/u oL > £-00-GL auey1a0.0jyd ANV
60/10/2L n By/6n /U oL > 5-10-19001 auadosdoio|yoig-g’|-s19 ANYIE
60/10/Z1L n 6/0n e/u oL > 7-66-951 ausjAyla0I0|yNQ-Z° L -S12 ANV
60/10/21L n By/6n e/u oL > £-06-801 8UaZUB]OIOIYD ANYIE
60/10/ZL n By/6n /U oL > £-99-L9 Wiojos0|yD WNY1E
60/10/T1 n By/6n e/u oL > L-8r-vel 8UBY1BWOI0JYI0W0IqI] ANV
60/10/ZL n Gy/6n e/u oL > G-£2-95 apuojyoeial uogied ANV
aeq (o) gy (%)ady yuy yuny sy PRIA DO punog DO #SVD Ndeuy adAL,

siskjeuy ady Joddp Tamoy 00
191B(J AAIY Uor1123101J IAEA\ PUNOIn YVOA 1S9L
:areq ddures dr10S Xmew
FECI600TADSM  IquinN HAS

Juesip  usunredaq LIOdHTA DO AJOLVIOLVT TVOLLATVNV ADSM



8vivliEL  0L0Z-uelg|
6L d Z'paaybBeLm uoday

67 of 100

Page 38 of 290

60/10/Z1

000°6Z1L 000'GL  AOOBY % 0ov'z6 00L'EZ 9-10-6L 2UBYIB0JOIYIIIL s
BO/1LO/EL 000°GZ1L 000°sL AODBYH % 0DO'EOL 08L°SC £-88-801 suan|oy 507
aeq od y (%)add yul'g iy sy PRIX DO Punoy DO #SVO adeuy adAy,

sisA[euy adda sddp JIM0T 00
:91e(] AAIRINY U01109)01J I9JBA\ PUNOID) YOA ‘1S9
:91e(q ojdureg dI'TOS :XINen
YEZI600ZIDSM IqunN DS

suedin  nyuaunuedaq

LIOdTA D0 AFOLVIOIV'T TVOLLATVNY A0SM



Page 39 of 290

Date: 19 May 2010

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: CPP 200 Area

Subject: Semivolatile Organics - Sample Data Group (SDG) WSCF20091234

INTRODUCTION

This memorandum presents the results of data validation for SDG WSCF20091234 prepared by
WSCEF. 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
B22RJ6 11/30/2009 Soil C See note 1
B22RJ9 11/30/2009 Soil C See note 1

1 - Semivolatile organics by 8270C, TPH diesel range by WTPH-D, and alcohols/glycols by
8015

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable Unit Remedial
Investigation/Feasibility Study, Appendix A, DOE/RL-2007-18, 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 semivolatile organics and WTPH-D are extraction
within 14 days of sample collection and analysis within 40 days of sample extraction. The
holding time requirement for alcohols/glycols is analysis within 14 days from sample collection.
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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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.
Trip Blanks

No trip blanks were submitted for analysis.
Field Blanks

No field blanks were submitted for analysis.

Equipment Blanks

No equipment blanks were submitted for analysis.
e Accuracy

Accuracy is evaluated by reviewing surrogate results, matrix spike sample results, and laboratory
control sample results. According to the SAP, the laboratory control sample accuracy limits are
50% to 150% at a minimum, and the statistical ones established by the analytical laboratory if
more stringent. The matrix spike sample accuracy limits are the ones specified by the DV
procedure. The limits for reported analytes not listed in the SAP are specified by the DV
procedure.

Surrogates
All surrogate recoveries were acceptable.

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

All MS/MSD recoveries were acceptable with the following exception. Only eleven 8270C
MS/MSD analytes were reported, and tributyl phosphate was not represented in the MS/MSD.
The tributyl phosphate results for samples B22RJ6 and B22RJ9 were non-detects and should be
qualified as estimates and flagged “UJ.”

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable with the following exception. Only eleven 8270C LCS
analytes were reported, and tributyl phosphate was not represented in the LCS. The tributyl
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phosphate results for samples B22RJ6 and B22RJ9 were non-detects and should be qualified as
estimates and flagged “UJ.”

e Precision

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, and field
split 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 relative percent difference (RPD) limits are £30%. The RPD limits for reported
analytes not listed in the SAP are specified by the DV procedure. When duplicate RPDs exceed
the limits and have associated results <5X the required detection limits with differences <2X the
required detection limits no precision infraction occurred.

MS/MSD Samples

All MS/MSD RPD values were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

Field Split Samples

No field splits were submitted for analysis.
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. The TPH-D
and kerosene MDLs for both samples were slightly > the CRDLs.

e Completeness

SDG WSCF20091234 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.
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MINOR DEFICIENCIES

A minor deficiency leading to qualification of tributyl phosphate results for samples B22RJ6 and
B22RJ9 as estimates was due to non-represented QC data.

REFERENCES

HNF-20433, Rev. 0, Data Validation Procedure for Chemical Analyses, June 2004.

DOE/RL-2007-18, Rev. 1, Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable
Unit Remedial Investigation/Feasibility Study, Appendix A.
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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 CHPRC 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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Semivolatile Organics Data Qualification Summary

SDG: WSCF20091234 | Reviewer: AQA | Project: CPP 200 Area Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
Non-represented
Tributyl phosphate ul B22RJ6 & B22RJ9 MS/MSD and LCS
data

Comments: None
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Appendix 3

Annotated Laboratory Reports
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Introduction

Six (6) S&GRP samples were received at the WSCF Laboratory on November 30, 2009. The
samples were analyzed for the analytes indicated on the attached copy of the chain of custody
(COC) form in accordance with the Statement of Work (SOW), Modification No. 2 to Agreement
36587, Release 3, “FH WSCF ANALYTICAL SERVICES FOR GROUNDWATER.”

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 as applicable. Copies of
the chain of custody and sample receipt documentation are included as Attachment 4.

It should be noted that the attached chain of custody was stamped “ICED” by the WSCF
Laboratory Sample Custodian during sample receiving, indicating the presence of ice in the
transport container.

The following generic data qualifiers (i.e., B, D, and J) may be applicable to this report, as
appropriate

¢ B - Sample results with a concentration greater than the MDL but less than the PQL are
B flagged (applies to inorganic and wetchem analyses), as appropriate.

e D - Sample results are D flagged if dilution(s) were required, as appropriate.

e J-— Sample results with a concentration greater than the MDL but less than the PQL are J
flagged (applies to organic analyses), as appropriate.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 17 through 19, for a complete listing of
approved analytical methods.

Inorganic Comments

Ammonia — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. See page 24 for QC details. Analytical Note(s):

¢ Batch QC analyzed on sample# WO9GR01037 (B22V43 in work order 20091216)

o Matrix Spike (MS) and Matrix Spike Duplicate (MSD) are out of limits possibly
due to heterogeneity of sample.

All other QC controls are within the established limits.

5 of 100



Page 58 of 290

Attachment 2
Narrative
WSCF20091234

Anions — Hold time requirements for this analysis were met. A Duplicate, Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See pages 25 through 26 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W0O9GR01037 (B22V43 in work order 20091216)

o Sulfate — Duplicate is flagged for RPD out of laboratory limits. The RPD
criterion does not apply to results near or below the minimum detection limit.
(W09GRO1037 results = 5.94 ug/g)

All other QC controls are within the established limits.

Cyanide — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
page 27 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W09GR01086 (B23331 in work order 20091244)

o LCS is within acceptable range. Calibration standard expired 12-1-09 and was
verified against new standard at 99% recovery. Sample results were “X” flagged.

All other QC controls are within the established limits.

Hexavalent Chromium — The hold time requirement for this analysis was met. A Duplicate,
Matrix Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with
this delivery group. See page 28 for QC details. Analytical Note(s):

All QC controls are within the established limits.

ICP-AES Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. See pages 29 through 30 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W09GR01072 (this work order)

o Boron — Estimated results due to Iron interference. Sample results were “E”
flagged

o Iron - exceeded spiking levels by a factor of 4. Spike recoveries are not valid.
e Batch QC analyzed on sample# W09GR01099 (B22RK2 in work order 20091249)

o Boron — Estimated results due to Iron interference. Sample results were “E”
flagged

o Iron — exceeded spiking levels by a factor of 4. Spike recoveries are not valid.
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All other QC controls are within the established limits.

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. See pages 31 through 34 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W09GR01037 (B22V43 in work order 20091216)

o Aluminum —~ exceeded spiking levels by a factor of 4. Spike recoveries are not
valid. Sample results were “X” flagged.

o Manganese — Matrix Spike and Matrix Spike Duplicated recoveries outside
normal laboratory limits. Sample results were “N” flagged.

All other QC controls are within the established limits.
Organic Comments
Sample concentrations are corrected for moisture content and reported on a dry weight basis.

Alcohol/Glycols - The hold time requirement for this analysis was met. A Duplicate, Matrix
Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this
delivery group. See page 49 for QC details. Analytical Note(s):

All QC controls are within the established limits.

PCB - The hold time requirements for this analysis were met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
pages 51 through 52 for QC details. Analytical Note(s):

All QC controls are within the established limits.

Semi-VOA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See pages 53 through 63 for QC details. Analytical Note(s):

All QC controls are within the established limits.

TPHD-WA - The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See page 50 for QC details. Analytical Note(s):

All QC controls are within the established limits.

VOA — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike

Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
pages 64 through 67 for QC details. Analytical Note(s):
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e B22RJ8 and B22RK1 — Analyses of these Methanol Blank samples and their associated
high concentration VOA samples were not required.

All QC controls are within the established limits.

Radiochemistry Comments

Rad Chem — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike
(Matrix Spikes apply only to Technetium), Blank and Laboratory Control Sample were analyzed
with this delivery group. See pages 74 through 81 for QC details. Analytical Note(s):

¢ Uranium and Technetium-99 — Duplicate Relative Percent Differences (RPD) exceeded
established laboratory limits. The RPD criterion does not apply to results near or below
the minimum detectable activity. No flags issued.

o Strontium-89/90 — Duplicate is flagged for poor RPD due to heterogeneity of the sample.

e WO9GRO01061 — High Alpha activity will spill over into the Beta channel and will bias
the Gross Beta result high. No flag issued.

All QC controls are within the established limits.

We certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
data package has been authorized by the Analytical Laboratory Manager (or designee) and the
Client Services representative as verified by the following signatures.

oo Yoked Bt ¥k

jg» Scot L. Fitzgerald Richard Barker / . 7,
WSCF Analytical Laboratory Manager WSCF Client Services 7% %
o
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

LaoaTon | 5 © ; :
PROJECT: CPP 200 Area DATA PACKAGE: VSR10-018
VALIDATOR: Carl Schloesslin | LAB: WSCF DATE: 5-19-2010
SDG: WSCF20091234
ANALYSES PERFORMED
SW-846 8260 SW-846 8260 SW-846 8270 SW-846 8270
(TCLP) X (TCLP)

SAMPLES/MATRIX Soil samples B22RJ6 and B22RJ9

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification dOCUMENTATION PIESENL? .......eeevieriieeiieiiieeieeereesieesieesaeesbeesseessseessreessseenaeenes YesN/A

Comments: None

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

GC/MS tuning/performance check acceptable?...........oooiiiiiiiiiiiiiie e Yes
Initial calibrations aCCEPLADIE? ..........cciiiieiiiiie ittt te e st e st e ste et e et e enbeenaeereenneen Yes
Continuing calibrations aCCePtable? ..........cciiiiiiiirieiieieieee ettt ettt et esaennees Yes
Standards traCEADIET ..........coouiiiiiiiiiieieet ettt sttt Yes
Standards EXPITEA7......c.eoveiie ettt ettt ettt et e st e te e bt e seenbesntesntesseeneenteenreans Yes
Calculation Check aCCePLabIE? ........cccviiiiieiiiecieece ettt et e e saee e tbeesaaeessaeessneesaeensneenes Yes
Comments:

A-1
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

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

Calibration blanks analyzed? (Levels D, E) ..ooooiiiiiiiiieiieeeieeee ettt Yes No
Calibration blank results acceptable? (Levels D, E) .c.ooovieiieiiiieieieeeeee e Yes No @
Laboratory blanks analyZed? ...........cceceeiieiiiiicieieeeeee ettt nnes @ No N/A
Laboratory blank results aCCePLabIe?.........cc.vociieiiriiiieieieeie ettt nes @ No N/A
Field/trip blanks analyzed? (Levels C, D, E) .coooiieiiieieiceeee et Yes No
Field/trip blank results acceptable? (Levels C, D, E) c..coocviiiiiiiiiiiiieciiecieeceeee et see e Yes No @
Transcription/calculation errors? (Levels D, E)...cccuvieiiiiiiiiiiiiiiececte ettt Yes No

Comments: None

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

Surrogates/system monitoring compounds analyzed? ...........coceveeiieriiniiiiie e No
Surrogate/system monitoring compound recoveries acceptable? ..........ccccovieviiiiiiiiinieneee @ No
Surrogates traceable? (Levels D, E) ..o e Yes No
Surrogates expired? (LeVels D, E)..ocoiiiiiiiiieieeetee ettt Yes No
MS/MSD samples analyZed? .........cccveveeieiieeierieie ettt st eseenbessaessaenseeseenneenned @ No
MS/MSD 1eSUItS ACCEPLADIE?.....c..eeiieiieieeieeiiett ettt ettt ettt sttt et e st esteesaeesaessaesseenseenseennennes No
MS/MSD standards NIST traceable? (Levels D, E) co.vveiiiieiiiiiieieeceeeeeeese e Yes No
MS/MSD standards? (LeVels D, E) .o.viiiiiiiiiicieeciieeeestt ettt ettt et sae e esaae e saaennne e Yes No
LCS/BSS samples analyZed? .........ooeeiiiiieiiiieeieeeeee ettt sttt et seee e @ No
LCS/BSS 18SUltS ACCEPLADIEY ... ccciieiiiieeiieciiecieecteeete ettt e te e sreesteesbeessaeeseseesnseessseessseesssesnsseend @ No
Standards traceable? (LeVels D, E)..cc.oooiiiiiiieieieieeee et s Yes No
Standards expired? (Levels D, E) c..ooiiiiiiieeiee ettt Yes No
Transcription/calculation errors? (Levels D, E)....ocooviiiiiiiieiieieieceeeee e Yes No
Performance audit sample(s) analyZed? .........c.oocvieiiiiirieiieieee e Yes No
Performance audit sample 1esults aCCePLable?.........ocecviiiiiieiiiiiiieeiieciee ettt beesae e Yes No
Comments:

Eleven common compounds spiked into LCS, MS & MSD only. Tributyl phosphate not represented.

A-2
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

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

MS/MSD Samples analyZEA? .......cc.eeiiieiiieiiiecieecieeete ettt ettt e st et e e sbe e s te e tbeessaeestbeensbeensbaennaeens No N/A
MS/MSD RPD values acceptable? ........cc.oviiiieiieiieiieie ettt ettt st e sseenseeneeeee No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....oocveiieiiiieiieiiecieeee e Yes No
MS/MSD standards expired? (Levels D, E) ...c.oocioiiiiiieieeee et Yes No @
Field duplicate RPD values acceptable?.........c.oocuieiieierieieieeiesie ettt Yes No @
Field split RPD values acCeptable?........cc.eiiciiieiiieiiieeiie sttt et et e saeesveesveesebeesnaeesesaesnseesssaennseenes Yes No
Transcription/calculation errors? (Levels D, E)...ccc.vieiiiiiiiiiiiiiiecieceeeeeceeeee st Yes No

Comments: None

6. SYSTEM PERFORMANCE (Levels D and E)

Internal standards aNalyZEA?.........c.oooviieiieiiiieiecieece ettt e e ae e baenaaeenes Yes

linternal standard areas acCePLabIE? .........coccviieiiiiiiieeieeeieeete ettt et e ae e beennae e Yes

Internal standard retention times aCCEPADIE? ..........ievvieiiieeiieiiieeie ettt ettt sre e e aeesabeesaae e Yes

Standards traceabIE? ..........cooviiiiiiiiiieiet ettt sttt een Yes

Standards EXPITEA7......c.eeieiieiieeiee ettt st ettt et e st et e et e et e ebesnaesneesseenneenseenseans Yes
Transcription/Calculation EITOTS? ...........ccieruiriieeieriertiete et eteettestte st e teebeeaesetesseesseenseenseenseessenssenseensenn Yes
Comments:

7. HOLDING TIMES (all levels )

Samples ProPerly PreSEIVEAT .......ooiiii ettt ettt ettt see st e st ete et e esaessaessaeseenseensesneesseeseenss No N/A
Sample holding times aCCEPLADIE? ........c.cccvirieriieiieii ettt ettt ssaesseeseenesnnesnnene d @ No N/A

Comments: None

A-3
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all levels)
Compound identification acceptable? (Levels D, E) ...cccoviiiiieiiiiiecie e Yes No
Compound quantitation acceptable? (Levels D, E) ..ccoooieiiiiiiiiiiieeeee e Yes No ‘
Results reported for all requested analySES? .......c.eoieriieiieiiieieeie ettt No N/A
Results supported in the raw data? (Levels D, E) ...oooviiiiiieiiececeeeee e e Yes No
Samples properly prepared? (Levels D, E) .oo.eioieoiiiiiiieece et Yes No|
Laboratory properly identified and coded all TIC? (Levels D, E)....coccvveiiiiiiiiiieniieeieecieeceecveeeiees Yes No
Detection limits Mmeet RDL? ......coiiiiiiiiiiiieeee ettt ettt s No N/A
Transcription/calculation errors? (Levels D, E)...cccuvieiiiiiiiiiiiiiece et Yes No

Comments: None

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup performeEd?........cc.oieiieiiiieeiieciie ettt et et e et e steeebeesbeeesbeessseeenseesnsaesnseessaeenseeans Yes
GPC Check PerfOrmMEA?.......veiiiiieiiieiiieeteeeit ettt ettt st e sttt e s eestaeesaaeessaeessaeessseessseensseenssaessaensseenes Yes
GPC check recoveries aCCePtable? .........cciiviiiiiierieiiee ettt ettt eneeeebeenaesseennees Yes
GPC calibration PerfOrmed? ...........ccueiieiieiiiie ettt ettt be e te e s e st e sae et e enseenbeenaeeseenseas Yes
GPC calibration check performed?..........coooiiiiiiiiiieiesieeee ettt Yes
GPC calibration check retention times acceptable?.........c.covvviiiiiiiiieriierie e Yes
Check/calibration materials traceable? ...........ccoociiiiiiiiiiiieee e Yes
Check/calibration materials EXPITr@d?........cccuieriiiiiiiiieiieiiieereesieeete st sae e esreestaeeseaeesebeessseessseensneenes Yes
Analytical batch QC given similar Cleanup? ...........cooieriiiiieiiiieneeeeee et Yes
Transcription/Calculation EITOTS? .........coiiiiiiiiiiiiiiesieie ettt ettt sse et enseenaesnaeesaennees Yes
Comments:

A-4
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HNF-20433 REV 0

GENERAL ORGANIC ANALYSIS DATA VALIDATION CHECKLIST

DTN | 5 © : ;
PROJECT: CPP 200 Area DATA PACKAGE: VSR10-018
VALIDATOR: Carl Schloesslin | LAB: WSCF DATE: 5-19-2010
SDG: WSCF20091234
ANALYSES PERFORMED
8015 X 8021 8141 8151 8315 8310
WTPH-HCID | WTPH-G WTPH-D X

SAMPLES/MATRIX: Soil samples B22RJ6 and B22RJ9

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIV

Technical verification docUMENtation PrESENL? .........ceevuieriieriieieiieiierierteesteeaeeeeeeeeseees e eseenseseaeseneseees Yes N/A

Comments: None

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

Initial calibrations aCCEPLADIE? ..........cciiiuiiiiiiie ettt ettt st sttt ettt et e enaeenaeeseenneen Yes
Continuing calibrations aCCePLtable? ..........cciiciiiiirieriei ettt esaesseenees Yes
Standards traCEADIET .........coiiiieiiei ettt ettt shee bt e nae et et eae Yes
Standards EXPITEA?......ccueeiiieeiie e etee et ettt e et et e e ettt e sbeesabeestbeeasbeessbeeasbeessbaentbeeesbeentaeensbaensaeensaeenneas Yes
Calculation Check aCCePtable?........cccviiiiiiiiiieieeeie et e sae e ae e saee et e eaeeetaeessaeensaeenaneenes Yes
Comments:

A-11
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HNF-20433 REV 0

GENERAL ORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Calibration blanks analyzed? (Levels D, E) ..oocciiiiiiiiieiiieeiteciieee ettt sae e Yes No
Calibration blank results acceptable? (Levels D, E) ...ooovviiieiiiiecieieeeeee e Yes No
Laboratory blanks analyZed? ...........ccocieiiiiiiiiieieieteeee ettt nes No N/A
Laboratory blank results aCCePtable?..........c.oviirieriieiieie ettt eee No N/A
Field/trip blanks analyzed? (Levels C, D, E)..ooviiieiiiieieiee et Yes No
Field/trip blank results acceptable? (Levels C, D, E) ..oovcviiriiiiiiiiieeiiieceeece e Yes No
Transcription/calculation errors? (Levels D, E)...ccc.vieiiiiiiiiiiiiiieciecceeeeece ettt Yes No

Comments: None

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

Surrogates/system monitoring compounds analyzed? ...........cocevieiieniiniiiiii e No N/A
Surrogate/system monitoring compound recoveries acceptable? .........cocooiiviiiiniiniiniieeen No N/A
Surrogates traceable? (Levels D, E) ..ot Yes No
Surrogates expired? (LeVelS D, E)..ocouiiiiiiiiieieiet ettt e Yes No @
MS/MSD samples aNalyZed? .........ccvevieiieiierierieie ettt sttt et e et e beenneenresnaennes No N/A
MS/MSD 1eSULtS ACCEPLADIE?........eeiieeieiieeieiiee ettt ettt ettt e et e s e esaesse e beenseenaesneenns No N/A
MS/MSD standards NIST traceable? (Levels D, E) couvveiiiiiiiiiieeeeeeee e Yes No
MS/MSD standards expired? (Levels D, E) ..ooooviiiiiiiiieiiceeeee ettt Yes No @
LCS/BSS samples analyZed? .........ooooiiiiiiiiiieieieeee ettt No N/A
LCS/BSS results acceptable?...........c.ooiiiiiiiiiiiiiiccec e @

Standards traceable? (LevVels D, E)..cc.occviiiiiieieiet ettt Yes

Standards expired? (LevelS D, E) ....ooiiiiiiiieieieeee ettt ettt ne e Yes
Transcription/calculation errors? (Levels D, E)....ccooviiiieiieiieiecieceeeee e Yes
Performance audit sample(s) analyZed? .........c.oocveviirieiieiieieee e e Yes
Performance audit sample 1esults acCePtable?.........ccocviiiiiiiiiiiiiieeie ettt sbe e Yes

Comments: None

A-12
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HNF-20433 REV 0

GENERAL ORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable? ........cc.iiiiieiiiiiiieiieecieecie ettt esireeiee e vaeeveestaeenseesneneenneeend No N/A
Duplicate results aCCEPLADIC? .........ccuieiiieiieieeieeieie ettt sra et neere e enes No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....ooouieiieiiiieiieieeeeee e Yes No
MS/MSD standards expired? (Levels D, E) ...c.ooiiiiiiiiiceeeceee e Yes No

Field duplicate RPD values acceptable?..........c.cocveriieiiieiieieiieiieie ettt No N/A
Field split RPD values aCCeptable?........ccueeiiiiiiiiiiieeieecie ettt ettt e saae et esaaeestaeessae e saeensneenes Yes No
Transcription/calculation errors? (Levels D, E)...cc.oooiiiiiiiiiiiiiieciiceeee ettt Yes No

Comments: None

6. HOLDING TIMES (all levels)
Samples ProPerly PrESEIVEA? ......uiiiuiieiieeie ettt erteeette et et e et e et eesteeebbeeseeeetaeesseeessseenseeesseenseeennsd @ No N/A
Sample holding times aCCEPLADIET ..........oiiiriiiiieiiiie ettt sl No N/A

Comments: None

A-13
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HNF-20433 REV 0

GENERAL ORGANIC ANALYSIS DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all levels)
Results reported for all requested analySES? ........cccvieriieriieriieiieerie et eree e eee e saee e ereeeareeaeeens No N/A
Rresults supported in the raw data? (Levels D, E)....ccooviiiieiiiiiiieceeeee e Yes No @
Samples properly prepared? (Levels D, E) .ouoooeieiiiiieiceeeet e Yes No
Detection limits meet RDL? ......ccooiiiiiiiiiiiiciee et Yes N/A
Transcription/calculation errors? (Levels D, E)....cccooviiiiiiiieiiiiececeeeee e Yes No
Comments:

TPH-D and kerosene MDLs for samples B22RJ6 (both 5.6 mg/kg) and B22RJ9 (both 5.2 mg/kg) slightly
above the CRDL of 5 mg/kg.

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ® (or other aborbant) cleanup performed?............cocveeieriieiieiieniere e Yes
Lot CheCk PeTfOrMEA? ......ccciiiiiieeiiecieeetee ettt ettt e e et e e s eaeessbeesaaeessbeesnseessseensseesssaensseenes Yes
Check 1eCOVETIES ACEPLADIET ... .ccuiieiii ettt et e et e et e e beeeabeesabeeesbeesnbeeenseesnsaeennes Yes
Check materials traceable? ..........cooiiiiiiiiiiee ettt ettt sttt ens Yes
Check materials EXPIread? ......cccuiiiiiieiiieiiieiiie ettt ettt sve st sae e seaeessaeestaeesaaeessaeessseessseessseensseensseenes Yes
Analytical batch QC given Similar CIEANUP? .........cceevviriiirieieieie ettt essaeseees Yes
Transcription/Calculation EITOTS? ........ccciiiiiiiiiiiiieriee ettt sttt e ae e eneeesaeeeaessaennees Yes
Comments:

A-14
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Additional Documentation Requested By Client



wl3glog v4.2 12-jan-2010 13:14:34

Page 81 of 290

Department: Organic

W13g Worklist/Batch/QC Report for Group# WSCF20091234

WL# S# Batch QC# Tray Type Sample# Test
45287 BLANK PCBs complete list
45287 LCS PCBs complete list
45287 MS WO9GR01061 PCBs complete list
45287 MSD WO9GR0O1061 PCBs complete list
45287 SAMPLE WOSGR0O1061 PCBs complete list
45287 SPK-RPD WO9GR0O1061 PCBs complete list
45287 SURR WO9GR0O1061 PCBs complete list
45287 SAMPLE WO9GR01072 PCBs complete list
45287 SURR WOSGR0O1072 PCBs complete list
45317 BLANK SW-846 8270C Semi-Vols
45317 LCS SW-846 8270C Semi-Vols
45317 SAMPLE WOSGR0O1061 SW-846 8270C Semi-Vols
45317 SURR WOSGR0O1061 SW-846 8270C Semi-Vols
45317 MS WOSGR0O1086 SW-846 8270C Semi-Vols
45317 MSD WOSGR01086 SW-846 8270C Semi-Vols
45317 SPK-RPFD WOSGR0O1086 SW-846 8270C Semi-Vols
<= 45343 BLANK SW-846 8270C Semi-Vols
5-18-2010 45343  LCS SW-846 8270C Semi-Vols
45343 SAMPLE WOSGR0O1072 SW-846 8270C Semi-Vols
45343 SURR WOSGR0O1072 SW-846 8270C Semi-Vols
45343 MS WOSGR01114 SW-846 8270C Semi-Vols
45343 MSD WOSGR01114 SW-846 8270C Semi-Vols
45343 SPK-RPD WOS9GR01114 SW-846 8270C Semi-Vols
45404 BLANK VOA Ground Water Protection
45404 LCS VOA Ground Water Protection
45404 MS WO9GR(01035 VOA Ground Water Protection
45404 MSD WOSGR01035 VOA Ground Water Protection
45404 SPK-RPD WOSGR01035 VOA Ground Water Protection
45404 SAMPLE WOS9GR01071 VOA Ground Water Protection
45404 SURR WOSGR0O1071 VOA Ground Water Protection
45404 SAMPLE WO9GR01074 VOA Ground Water Protection
45404 SURR WOSGR01074 VOA Ground Water Protection
40401 1 40837 45405 BLANK Alcohols, Glycols - 8015
40401 2 40837 45405 LCS Alcohols, Glycols - 8015
40401 4 40837 45405 DUP WOSGR0O1033 Alcohols, Glycols - 8015
40401 5 40837 45405 MS WO9GR01033 Alcohols, Glycols - 8015
40401 6 40837 45405 MSD WO9GR01033 Alcohols, Glycols - 8015
40401 6 40837 45405 SPK-RPD WOSGR0O1033 Alcohols, Glycols - 8015
40401 9 40837 45405 SAMPLE WOSGR0O1061 Alcohols, Glycols - 8015
40401 10 40837 45405 SAMPLE WOSGR0O1072 Alcohols, Glycols - 8015
45412 BLANK NWTPH-D TPH Diesel Range (Wa)
45412 LCS NWTPH-D TPH Diesel Range (Wa)
45412 MS WOS9GR01061 NWTPH-D TPH Diesel Range (Wa)
45412 MSD WOSGR0O1061 NWTPH-D TPH Diesel Range (Wa)
45412 SAMPLE WOSGR01061 NWTPH-D TPH Diesel Range (Wa)
45412 SPK-RPD WOSGR0O1061 NWTPH-D TPH Diesel Range (Wa)
45412 SURR WO9GR01061  NWTPH-D TPH Diesel Range (Wa)

13 of 100
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Date: 19 May 2010

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: CPP 200 Area

Subject: PCBs - Sample Data Group (SDG) WSCF20091234

INTRODUCTION

This memorandum presents the results of data validation for SDG WSCF20091234 prepared by
WSCEF. 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
B22RJ6 11/30/2009 Soil C 8082A
B22RJ9 11/30/2009 Soil C 8082A

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable Unit Remedial
Investigation/Feasibility Study, Appendix A, DOE/RL-2007-18, 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.

e Blanks

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

All laboratory blank results were acceptable.
Trip Blanks

No trip blanks were submitted for analysis.
Field Blanks

No field blanks were submitted for analysis.

Equipment Blanks

No equipment blanks were submitted for analysis.
e Accuracy

Accuracy is evaluated by reviewing surrogate results, matrix spike sample results, and laboratory
control sample results. According to the SAP, the laboratory control sample accuracy limits are
50% to 150% at a minimum, and the statistical ones established by the analytical laboratory if
more stringent. The matrix spike sample accuracy limits are the ones specified by the DV
procedure. The limits for reported analytes not listed in the SAP are specified by the DV
procedure.

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 are qualified as a result.

Laboratory Control Samples (LCSs)

All LCS recoveries were 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 are qualified as a result

e Precision

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, and field
split sample results. These QC results provide information on the laboratory reproducibility and



Page 97 of 290

whether sampling activities are adequate to acquire consistent sample results. According to the
SAP, the relative percent difference (RPD) limits are £30%. The RPD limits for reported
analytes not listed in the SAP are specified by the DV procedure. When duplicate RPDs exceed
the limits and have associated results <5X the required detection limits with differences <2X the
required detection limits no precision infraction occurred.

MS/MSD Samples

All MS/MSD RPD values were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

Field Split Samples

No field splits were submitted for analysis.
e Detection Limits

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

CRDLs for PCBs were not provided in the SAP.
e Completeness

SDG WSCF20091234 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not rejected). The
completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

HNF-20433, Rev. 0, Data Validation Procedure for Chemical Analyses, June 2004.

DOE/RL-2007-18, Rev. 1, Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable
Unit Remedial Investigation/Feasibility Study, Appendix A.
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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 CHPRC 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: WSCF20091234 | Reviewer: AQA | Project: CPP 200 Area 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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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Attachment 2
Narrative
WSCF20091234

Introduction

Six (6) S&GRP samples were received at the WSCF Laboratory on November 30, 2009. The
samples were analyzed for the analytes indicated on the attached copy of the chain of custody
(COC) form in accordance with the Statement of Work (SOW), Modification No. 2 to Agreement
36587, Release 3, “FH WSCF ANALYTICAL SERVICES FOR GROUNDWATER.”

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 as applicable. Copies of
the chain of custody and sample receipt documentation are included as Attachment 4.

It should be noted that the attached chain of custody was stamped “ICED” by the WSCF
Laboratory Sample Custodian during sample receiving, indicating the presence of ice in the
transport container.

The following generic data qualifiers (i.e., B, D, and J) may be applicable to this report, as
appropriate

¢ B - Sample results with a concentration greater than the MDL but less than the PQL are
B flagged (applies to inorganic and wetchem analyses), as appropriate.

e D - Sample results are D flagged if dilution(s) were required, as appropriate.

e J-— Sample results with a concentration greater than the MDL but less than the PQL are J
flagged (applies to organic analyses), as appropriate.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 17 through 19, for a complete listing of
approved analytical methods.

Inorganic Comments

Ammonia — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. See page 24 for QC details. Analytical Note(s):

¢ Batch QC analyzed on sample# WO9GR01037 (B22V43 in work order 20091216)

o Matrix Spike (MS) and Matrix Spike Duplicate (MSD) are out of limits possibly
due to heterogeneity of sample.

All other QC controls are within the established limits.

5 of 100
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Narrative
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Anions — Hold time requirements for this analysis were met. A Duplicate, Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See pages 25 through 26 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W0O9GR01037 (B22V43 in work order 20091216)

o Sulfate — Duplicate is flagged for RPD out of laboratory limits. The RPD
criterion does not apply to results near or below the minimum detection limit.
(W09GRO1037 results = 5.94 ug/g)

All other QC controls are within the established limits.

Cyanide — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
page 27 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W09GR01086 (B23331 in work order 20091244)

o LCS is within acceptable range. Calibration standard expired 12-1-09 and was
verified against new standard at 99% recovery. Sample results were “X” flagged.

All other QC controls are within the established limits.

Hexavalent Chromium — The hold time requirement for this analysis was met. A Duplicate,
Matrix Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with
this delivery group. See page 28 for QC details. Analytical Note(s):

All QC controls are within the established limits.

ICP-AES Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. See pages 29 through 30 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W09GR01072 (this work order)

o Boron — Estimated results due to Iron interference. Sample results were “E”
flagged

o Iron - exceeded spiking levels by a factor of 4. Spike recoveries are not valid.
e Batch QC analyzed on sample# W09GR01099 (B22RK2 in work order 20091249)

o Boron — Estimated results due to Iron interference. Sample results were “E”
flagged

o Iron — exceeded spiking levels by a factor of 4. Spike recoveries are not valid.
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All other QC controls are within the established limits.

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. See pages 31 through 34 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W09GR01037 (B22V43 in work order 20091216)

o Aluminum —~ exceeded spiking levels by a factor of 4. Spike recoveries are not
valid. Sample results were “X” flagged.

o Manganese — Matrix Spike and Matrix Spike Duplicated recoveries outside
normal laboratory limits. Sample results were “N” flagged.

All other QC controls are within the established limits.
Organic Comments
Sample concentrations are corrected for moisture content and reported on a dry weight basis.

Alcohol/Glycols - The hold time requirement for this analysis was met. A Duplicate, Matrix
Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this
delivery group. See page 49 for QC details. Analytical Note(s):

All QC controls are within the established limits.

PCB - The hold time requirements for this analysis were met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
pages 51 through 52 for QC details. Analytical Note(s):

All QC controls are within the established limits.

Semi-VOA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See pages 53 through 63 for QC details. Analytical Note(s):

All QC controls are within the established limits.

TPHD-WA - The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See page 50 for QC details. Analytical Note(s):

All QC controls are within the established limits.

VOA — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike

Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
pages 64 through 67 for QC details. Analytical Note(s):
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e B22RJ8 and B22RK1 — Analyses of these Methanol Blank samples and their associated
high concentration VOA samples were not required.

All QC controls are within the established limits.

Radiochemistry Comments

Rad Chem — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike
(Matrix Spikes apply only to Technetium), Blank and Laboratory Control Sample were analyzed
with this delivery group. See pages 74 through 81 for QC details. Analytical Note(s):

¢ Uranium and Technetium-99 — Duplicate Relative Percent Differences (RPD) exceeded
established laboratory limits. The RPD criterion does not apply to results near or below
the minimum detectable activity. No flags issued.

o Strontium-89/90 — Duplicate is flagged for poor RPD due to heterogeneity of the sample.

e WO9GRO01061 — High Alpha activity will spill over into the Beta channel and will bias
the Gross Beta result high. No flag issued.

All QC controls are within the established limits.

We certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
data package has been authorized by the Analytical Laboratory Manager (or designee) and the
Client Services representative as verified by the following signatures.

oo Yoked Bt ¥k

jg» Scot L. Fitzgerald Richard Barker / . 7,
WSCF Analytical Laboratory Manager WSCF Client Services 7% %
o
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HNF-20433 REV 0

PESTICIDE/PCB DATA VALIDATION CHECKLIST

LADATION | 5 © : :
PROJECT: CPP 200 Area DATA PACKAGE: \V'SR10-018
VALIDATOR: Carl Schloesslin | LAB:WSCF DATE: 5-19-2010
SDG: WSCF20091234
ANALYSES PERFORMED
SW-846 8081 SW-846 8081 SW-846 8082 SW-846 8081 SW-846 8151
(TCLP) X (TCLP)

SAMPLES/MATRIX Soil samples B22RJ6 and B22RJ9

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification docUMENtAtioN PIESENL? ........cceeruieriieriieieriieriesieerieerieeee e eeeeseees e eseenseeeaeesneseeas Yes N/A

Comments: None

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

Initial calibrations aCCEPLADIE? ..........cciiiieriieie ettt ettt ettt este et et e enbeenaeenaennean Yes
Continuing calibrations aCCEPLADIE? .........ccuivvirieiieriieieeie ettt teete et e e e sseeaesresseesneenseenseans Yes
Standards traCEADIET ............oiiiiiiiie e ettt sttt et s nee Yes
StaNAards EXPITEA?.....cccvieiiieeiieeieeteeetteetee et e et e steeeteesbeessbeessbeeesbeessbaeesbeessbeeasseesbeeasseessbeeanseennsaenes Yes
Calculation Check aCCePLaADIE? ........coiviiiiieiiiecie ettt sae et e e s e e tbeesaae e sbeessse e saeensneenes Yes
DDT and endrin breakdowns acCeptable? ...........occuiieiieiiiiiiiiiiieee ettt sveesve e sbeesvee s beeeaee e 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) ..ooociiiiiiiiiiiiieieceeee ettt Yes No
Calibration blank results acceptable? (Levels D, E) .c.ooovieiieiiiieieieeeeee e Yes No A
Laboratory blanks analyZed? ...........ccecieiiiiiiiieieieeeeee ettt snae e @ No N/A
Laboratory blank results aCCePLabIe?.........cc.veciieiiriiiieieieeie ettt snee e @ No N/A
Field/trip blanks analyzed? (Levels C, D, E) .coooiieiiieieiceeee et Yes No
Field/trip blank results acceptable? (Levels C, D, E) c..coocviiiiiiiiiiiiieciiecieeceeee et see e Yes No
Transcription/calculation errors? (Levels D, E)...cccuvieiiiiiiiiiiiiiiececte ettt Yes No

Comments: None

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

SUIrogates aNAlYZEA? .......cc.ooiiiiiiii ettt et st No N/A
Surrogate recoVeries aCCEPTADIET ........coiiiiiiiiiee et @ No N/A
Surrogates traceable? (Levels D, E) ..o Yes No
Surrogates expired? (LeVels D, E)..ocoioiiiiiiieieieeeeee ettt Yes No
MS/MSD samples analyZed? .........ccveovieiiiieiierieie ettt sttt enteesaessaenaeeseeneennas No N/A
MS/MSD 1eSUILS ACCEPLADIE?.....c.eieiieiieie ettt ettt ettt sttt e ae et enbeenseesaessaenseenseenneennes No N/A
MS/MSD standards NIST traceable? (Levels D, E) couvveviiiiiiiiiieieeeeeeeee et Yes No
MS/MSD standards expired? (Levels D, E) ..oooouiiiiiiiiieiiiceeeeeee et Yes No
LCS/BSS samples analyZed? ........cooeoiiiiiiiiiieieieee ettt ettt ettt No N/A
LCS/BSS 18SUItS ACCEPLADIEY.....cccuiiiiiieeiiieiiiecie ettt ettt et stee et e et eeteeeteestaeeseesssaeenseesnsnesnseeend @ No N/A
Standards traceable? (LeVels D, E)..cc.iooiiiiiiieieieeeeee ettt Yes No
Standards expired? (Levels D, E) c..oouiiiiiiecieee ettt Yes Nd
Transcription/calculation errors? (Levels D, E)....ccooviiiiiiiieiiiiecieceeeee e Yes No A
Performance audit sample(s) analyZed? .........c.oocviviiiierieieie e Yes No @
Performance audit sample 1esults aCCePLable?.........ooecviiiiiieiiiiiiieeiieeee ettt sre e e sae e Yes No
Comments:

Aroclor-1254 only spiked in LCS and MS/MSD.
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HNF-20433 REV 0

PESTICIDE/PCB DATA VALIDATION CHECKLIST

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

Duplicate RPD values accCeptable? ........ccoiiiiiiiiiiiieiiieiiiesie ettt see e sreesaeesbeesaeessseessneeseseennneend @ No N/A
Duplicate results CCEPLADIC?.........eiieiiieiieie ettt ettt sttt ettt nteentesnaesraennaennad @ No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....ooouviiieiiiieiiecieeeee e Yes No
MS/MSD standards expired? (Levels D, E) ...c.oociiiiiiiiieieeeececeee et Yes No
Field duplicate RPD values acceptable?...........oocuieieriieriieiieieeie ettt snees Yes No @
Field split RPD values aCCeptable?........ccveiiiiiiiiiiieeieecieeeee ettt et sae e veesveestaeeseaeessbeessseessseennneenes Yes No @
Transcription/calculation errors? (Levels D, E)...ccc.ooeiiiiiiiiiiiiiiecicceeeeetese et Yes No

Comments: None

6. SYSTEM PERFORMANCE (Levels D and E)

Chromatographic performance acceptable?.........cocoiiiiiiiiiiiiiiiieieeeee e Yes No
Positive results 1eSOIVEd aCCEPADIY?....ccuiiiiiiiiiiciieeiee sttt ettt e et sa e e e e s abe e beennaee e Yes No @
Comments:

7. HOLDING TIMES (all levels)

SamPles PrOPETLY PrESEIVEA? ....ccuviiiiiieieeiiteee ettt ere et e sre e st e e sbeessbeeesseessbeessseessseesnseessseesnseennns No N/A
Sample holding times aCCEPLADIC? ........c.eocvirieriieiieie ettt ettt et e aessaesreesseeseenneenne e No N/A

Comments: None
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HNF-20433 REV 0

PESTICIDE/PCB DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all levels)
Compound identification acceptable? (Levels D, E) ..cccoviiiiieiiiiiiciieece e Yes
Compound quantitation acceptable? (Levels D, E) ...coooieiiiiiiiiiieieieece et Yes
Results reported for all requested analySES? .......c.ooviviieiieiiieieeie ettt nad @
Results supported in the raw data? (Levels D, E) ..c.oooiiriiiiieiiiee e Yes
Samples properly prepared? (Levels D, E) .ooovoiioiiiiiiicece ettt Yes
Detection limits Meet RDL? ......couiiiiiiiiiiiei e ettt ettt sttt et e saees Yes
Transcription/calculation errors? (Levels D, E)...cccuvieiiiiiiieiiiiiecie ettt Yes
Comments:

PCB CRDLs not provided in the SAP.

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ® (or other absorbent) cleanup performed? ...........ccoovvviveiiiiiiiniieiiieeeeciee et Yes
Lot CheCKk PeTTOrMEA? ......cocuviiiiieeieeciieeeee ettt ettt e e ettt estaeestbeesaaeessbeessaeessseesssaenssaensseenes Yes
Check 1eCOVETIES ACCEPLADIET ....c..vieeiieiieeiie ettt ettt e et e et e e et eeteeeteeesbeesnseeenseesnseeenseesnseeenses Yes
GPC cleanup PerfOrmeEd?...........ccuiiieeierieiieie ettt ettt et e e e st e et e te e seebeensesnsesseesseasseenseenseensens Yes
GPC check Performed?........c.cccuiiiiiieiee ettt ettt e st e st e st e sseenteenseenseenaeenaennees Yes
GPC check recoveries aCCePtable? ........cccieiiiiiiiieierieieeee ettt sttt ettt eeaesnaesnees Yes
GPC calibration PerfOrmMEd? .........ceeicvieeiiieiiieeieecieeete et et et ete e st e saeestbeesaaeessbeessaeessseessseessseensseenes Yes
GPC calibration check performed?.........c.coociiiiiiiiiiieie ettt et e st e e e s beeebeessaeeaeeens Yes
GPC calibration check retention times acceptable?.........c.ooecviiiciieiiiieriieiieerie e Yes
Check/calibration materials traceable? ...........ccocuiiiiiiiiiiii it Yes
Check/calibration materials EXPIred?........ccoccviiiiiiiiiiiieit ettt ens Yes
Analytical batch QC given Similar CIEANUP? .........cceevvieiiieierieieeie ettt enbeeeaeesaeseees Yes
Transcription/Calculation EITOTS? .........coiiiiiiiiiiiieieriee ettt sttt et e eeaeenaesnaennees Yes
Comments:

A-9

No /N/A
No [N/A
No[ N/A
No| N/A
Ngq N/A
Ngq N/A
N¢ N/A
Na N/A
Nq N/A
No| N/A
Nol| N/A
No | N/A
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Appendix 6

Additional Documentation Requested By Client
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Date: 19 May 2010

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: CPP 200 Area

Subject: Inorganics - Sample Data Group (SDG) WSCF20091234

INTRODUCTION

This memorandum presents the results of data validation for SDG WSCF20091234 prepared by
WSCEF. 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
B22RJ6 11/30/2009 Soil C 6010B & 200.8
B22RJ9 11/30/2009 Soil C 6010B & 200.8

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable Unit Remedial
Investigation/Feasibility Study, Appendix A, DOE/RL-2007-18, 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 requirement for [CP metals are analysis within 180 days of sample
collection, and the holding time requirement for mercury is analysis within 28 days of sample
collection. Sample preservation for all analytes requires chilling to 4 degrees Celsius.

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

e Blanks

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

All laboratory blank results were acceptable.
Trip Blanks

No trip blanks were submitted for analysis.
Field Blanks

No field blanks were submitted for analysis.

Equipment Blanks

No equipment blanks were submitted for analysis.

e Accuracy

Accuracy is evaluated by reviewing matrix spike sample results and laboratory control sample
results. According to the SAP, the laboratory control sample accuracy limits are ones specified

by the DV procedure. The matrix spike sample accuracy limits are 70% to 130%. The limits for
reported analytes not listed in the SAP are specified by the DV procedure.

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

All MS/MSD recoveries were acceptable with the following exceptions. The MS and MSD
recoveries for Mn were > the upper acceptance limit. The Mn results for samples B22RJ6 and
B22RJ9 were detects and should be qualified as estimates and flagged “J.”

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable.
e Precision

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, and field
split 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 relative percent difference (RPD) limits are £30%. The RPD limits for reported
analytes not listed in the SAP are specified by the DV procedure. When duplicate RPDs exceed
the limits and have associated results <5X the required detection limits with differences <2X the
required detection limits no precision infraction occurred.

MS/MSD Samples

All MS/MSD RPD values were acceptable.



Page 130 of 290

Field Duplicate Samples

No field duplicates were submitted for analysis.

Field Split Samples

No field splits were submitted for analysis.
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 with associated non-detected sample results were below the CRDLs.
e Completeness

SDG WSCF20091234 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 Mn results for samples B22RJ6 and B22RJ9 as
estimates were due to matrix spike recovery infractions.

REFERENCES

HNF-20433, Rev. 0, Data Validation Procedure for Chemical Analyses, June 2004.

DOE/RL-2007-18, Rev. 1, Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable
Unit Remedial Investigation/Feasibility Study, Appendix A.
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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 CHPRC 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: WSCF20091234 | Reviewer: AQA | Project: CPP 200 Area Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
Mn ] B22RJ6 & B22RJ9 High MS and MSD
recoveries

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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Introduction

Six (6) S&GRP samples were received at the WSCF Laboratory on November 30, 2009. The
samples were analyzed for the analytes indicated on the attached copy of the chain of custody
(COC) form in accordance with the Statement of Work (SOW), Modification No. 2 to Agreement
36587, Release 3, “FH WSCF ANALYTICAL SERVICES FOR GROUNDWATER.”

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 as applicable. Copies of
the chain of custody and sample receipt documentation are included as Attachment 4.

It should be noted that the attached chain of custody was stamped “ICED” by the WSCF
Laboratory Sample Custodian during sample receiving, indicating the presence of ice in the
transport container.

The following generic data qualifiers (i.e., B, D, and J) may be applicable to this report, as
appropriate

¢ B - Sample results with a concentration greater than the MDL but less than the PQL are
B flagged (applies to inorganic and wetchem analyses), as appropriate.

e D - Sample results are D flagged if dilution(s) were required, as appropriate.

e J-— Sample results with a concentration greater than the MDL but less than the PQL are J
flagged (applies to organic analyses), as appropriate.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 17 through 19, for a complete listing of
approved analytical methods.

Inorganic Comments

Ammonia — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. See page 24 for QC details. Analytical Note(s):

¢ Batch QC analyzed on sample# WO9GR01037 (B22V43 in work order 20091216)

o Matrix Spike (MS) and Matrix Spike Duplicate (MSD) are out of limits possibly
due to heterogeneity of sample.

All other QC controls are within the established limits.

5 of 100



Page 142 of 290

Attachment 2
Narrative
WSCF20091234

Anions — Hold time requirements for this analysis were met. A Duplicate, Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See pages 25 through 26 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W0O9GR01037 (B22V43 in work order 20091216)

o Sulfate — Duplicate is flagged for RPD out of laboratory limits. The RPD
criterion does not apply to results near or below the minimum detection limit.
(W09GRO1037 results = 5.94 ug/g)

All other QC controls are within the established limits.

Cyanide — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
page 27 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W09GR01086 (B23331 in work order 20091244)

o LCS is within acceptable range. Calibration standard expired 12-1-09 and was
verified against new standard at 99% recovery. Sample results were “X” flagged.

All other QC controls are within the established limits.

Hexavalent Chromium — The hold time requirement for this analysis was met. A Duplicate,
Matrix Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with
this delivery group. See page 28 for QC details. Analytical Note(s):

All QC controls are within the established limits.

ICP-AES Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. See pages 29 through 30 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W09GR01072 (this work order)

o Boron — Estimated results due to Iron interference. Sample results were “E”
flagged

o Iron - exceeded spiking levels by a factor of 4. Spike recoveries are not valid.
e Batch QC analyzed on sample# W09GR01099 (B22RK2 in work order 20091249)

o Boron — Estimated results due to Iron interference. Sample results were “E”
flagged

o Iron — exceeded spiking levels by a factor of 4. Spike recoveries are not valid.
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All other QC controls are within the established limits.

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. See pages 31 through 34 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W09GR01037 (B22V43 in work order 20091216)

o Aluminum —~ exceeded spiking levels by a factor of 4. Spike recoveries are not
valid. Sample results were “X” flagged.

o Manganese — Matrix Spike and Matrix Spike Duplicated recoveries outside
normal laboratory limits. Sample results were “N” flagged.

All other QC controls are within the established limits.
Organic Comments
Sample concentrations are corrected for moisture content and reported on a dry weight basis.

Alcohol/Glycols - The hold time requirement for this analysis was met. A Duplicate, Matrix
Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this
delivery group. See page 49 for QC details. Analytical Note(s):

All QC controls are within the established limits.

PCB - The hold time requirements for this analysis were met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
pages 51 through 52 for QC details. Analytical Note(s):

All QC controls are within the established limits.

Semi-VOA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See pages 53 through 63 for QC details. Analytical Note(s):

All QC controls are within the established limits.

TPHD-WA - The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See page 50 for QC details. Analytical Note(s):

All QC controls are within the established limits.

VOA — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike

Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
pages 64 through 67 for QC details. Analytical Note(s):
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e B22RJ8 and B22RK1 — Analyses of these Methanol Blank samples and their associated
high concentration VOA samples were not required.

All QC controls are within the established limits.

Radiochemistry Comments

Rad Chem — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike
(Matrix Spikes apply only to Technetium), Blank and Laboratory Control Sample were analyzed
with this delivery group. See pages 74 through 81 for QC details. Analytical Note(s):

¢ Uranium and Technetium-99 — Duplicate Relative Percent Differences (RPD) exceeded
established laboratory limits. The RPD criterion does not apply to results near or below
the minimum detectable activity. No flags issued.

o Strontium-89/90 — Duplicate is flagged for poor RPD due to heterogeneity of the sample.

e WO9GRO01061 — High Alpha activity will spill over into the Beta channel and will bias
the Gross Beta result high. No flag issued.

All QC controls are within the established limits.

We certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
data package has been authorized by the Analytical Laboratory Manager (or designee) and the
Client Services representative as verified by the following signatures.

oo Yoked Bt ¥k

jg» Scot L. Fitzgerald Richard Barker / . 7,
WSCF Analytical Laboratory Manager WSCF Client Services 7% %
o
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

BTN 5 © : ;
PROJECT: CPP 200 Area DATA PACKAGE: VSR10-018
VALIDATOR: Carl Schloesslin LAB: WSCF DATE: 5-19-2010
spG: WSCF20091234
ANALYSES PERFORMED
SW-846/ICP SW-846/GFAA | SW-846/Hg SW-846 EPA 200.8
X Cyanide ICPIMS X

SAMPLES/MATRIX Soil samples B22RJ6 and B22RJ9

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification docUMENtAtiON PIESENL? ........cceeruieriieriieieeiieriterteenteeieeeeeeeseeeseeeseeseenseseaessneseees Yes N/A

Comments: None

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

Initial calibrations performed on all INStrUMENTS? .........coeciieiiiiieiieiieieeee e Yes
Initial calibrations aCCEPADIE? .......cccviiiiieiiiietiecieeee ettt et sae e beesaaeestbeessaeessbeensseessseensneenes Yes
ICP interference checks aCCePtabIe?.........cooiiiiiiiiiiieiieciteete ettt ettt e sae et eesaae e saeensaeenes Yes
ICV and CCV checks performed on all inStruments?..........cceevveerieeriienieenieereeesieeeseeesreesneesneeseneenes Yes
ICV and CCV checks acCeptable?........cccviiiiiiiiiiiiieeieecieesee sttt ettt e e et e eseaeestbeessseesaeenaneenes Yes
Standards traceabIE? ..........cocviiiiiiiiie ettt ettt aen Yes
Standards EXPITEA7......c.eiviiieiieeiee ettt sttt ettt e e st e re e b e e beetesnaesntesseenneenteenseans Yes
Calculation Check aCCEPLADIE? ........c.eeiuiiiiieiieie ettt ettt te e st e st esseenteenseenbeenaesseenseen 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)....ccccoevvveniiiniieniiiiiieieens Yes No

ICB and CCB results acceptable? (Levels D, E) .oooviviiiiiieieeececeeeee e Yes No @
Laboratory blanks analyZed? ...........ccocieriiiierierieieeee ettt No N/A

Laboratory blank results aCCePLabIE?..........c.eviiiiirieiieiieie ettt snae e @ No N/A

Field blanks analyzed? (Levels C, D, E) oooiiiiiiiiieieeeee ettt Yes No
Field blank results acceptable? (Levels C, D, E) .ooviveiiiiiiieiiiciieceecteee ettt Yes No
Transcription/calculation errors? (Levels D, E)...ccc.vieiiiiiiiiiiiiiiecieceeeeeceese et Yes No

Comments: None

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

MS/MSD Samples analYZEA? .......ccueeiuiierieeiiieeieeie ettt eseeertee et e e ae e et e eteesraeeaeesbaeenseeanseeenseeend No N/A
MS/MSD 1SUILS ACCEPLADIEY ... cccuiieiiieciiieeii ettt ettt ettt e seee et e staeestaeesaeeetaeensaeensseenssessseensneenes Yes N/A
MS/MSD standards NIST traceable? (Levels D, E) couveeiiiiiiiiiieeeeeeeee e Yes No
MS/MSD standards expired? (Levels D, E) ..ocooiiiiiiieieieeeeeeee et Yes No @
LCS/BSS samples analyZed? .........ccveveeiiiienienieiieie ettt sae ettt esse e ssaessaesseenseensesnnenees No N/A
LCS/BSS 1esUlts aCCEPLaADIE?.....c..eeiieiieieeie ettt ettt ettt sttt enseensessaesseesseenseensennne ] No N/A
Standards traceable? (Levels D, E)....ooouiiiiiiiiece ettt s Yes No
Standards expired? (Levels D, E) ..ocviiiiieiiieciecie ettt sttt et snbe e Yes No
Transcription/calculation errors? (Levels D, E)...cccuiioiiiiiiiiiiiiiececteee et Yes No
Performance audit sample(s) analyZed? .........ccciviiieeiiiiiiieiiiecieeee et re e b sae e Yes No @
Performance audit sample results acceptable?..........cccvvviiiieiiiieeie e s Yes No @
Comments:

ICP-MS Batch 40726: Mn MS %R = 141%, MSD %R = 158%
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable? ........cc.iiiiiiiiieiiieiieecieerie et eiee et eieeesireeieestaeeaeestaeensaesnsaeenseeens No N/A
Duplicate results aCCEPLADIC? .........oiieiiieiieie ettt sttt ettt et enbesraesreennaennd @ No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....ooouieiieiiiieiieieeeeee e Yes No
MS/MSD standards expired? (Levels D, E) ...c.ooiiiiiiiiiceeeceee e Yes No @
Field duplicate RPD values acceptable?.........coociveieriieriieiieieeteeiiesieee ettt sttt ssaennees Yes No @
Field split RPD values aCCeptable?........ccueeiiiiiiiiiiieeieecie ettt ettt e saae et esaaeestaeessae e saeensneenes Yes No @
Transcription/calculation errors? (Levels D, E)...cc.oooiiiiiiiiiiiiiieciiceeee ettt Yes No

Comments: None

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution samples analyZed? .........c.coocuieiiieiiieiiierie ettt streesae e e e seae e saeesane e Yes
ICP serial dilution %D values acceptable? ...........ooioiiiiiiiiiiiiiieie e Yes
ICP post digestion SPIKe TEQUITEA? .......eecuieiiiiieiieriieit ettt ettt ettt ettt saesaesseesseenseenseensesssesseenseesenn Yes
ICP post digestion spike values acceptable?..........ccveviiiieiieiiiieeieieee e Yes
Standards tracabIE? ..........ccuiiiiiiiiiiiieie ettt ettt Yes
StanNAards EXPITEA?.....cccveeiiieeiieeieeiee et e et et eeieesbeeebeesbeesbeessbeeesbeessbeeasbeessbeeasseesnbeeasseensseeasseennsaenees Yes
Transcription/CalCulation ETTOTS? ..........cccuieiiierieeiiieeieerteeste ettt esaeestaeessaeestaeessseesaeessseesseessseensseessneenes Yes
Comments:

A-18
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate injections performed as reqUITed? ...........corieiieiiiiiiienieiee ettt Yes

Duplicate injection %RSD values acceptable? ..........ccoevieiieiieierieiieieeee et Yes

Analytical spikes performed as reqUITCA?..........ocvieiiiiiiiiieriet ettt nees Yes

Analytical spike recOVeries acCePtable? .........ccveviiiiiiiiiiiiriere ettt nees Yes

Standards traCEADIET ........c.ceiiiiiriiiiiei ettt ettt et Yes

Standards EXPITEA?.....cccueeiiieeiie e eiee et ettt e et e st e st esbeestbeestbeeasbeessbaeasbeessbeeasaeesnbeeasbeeasbeeanaeeanaeenees Yes

MSA performed as TEQUITEA?.......c.uiiiiiiiieeiie ettt et e e e eteeestaeebaeeaeesbaeeseesnsaeensnesnseeensneenes Yes

IMSA 1ESUILS ACCEPLADIET......eeiiiieiieeiie ettt ettt et e et e e e et eestaeestaeesaeesabaeesseeensaeesneensaeeseeenes Yes
Transcription/CalCulation ETTOTS? ..........ccvieriieiieeiieeeteesiteesteesteeeseaeestaeestaeestaeesseessaeessseesseenseessseensnennes Yes
Comments:

8. HOLDING TIMES (all levels)

SamPles PrOPETLY PrESEIVEA? ....ccuuiiiuiieciieeie ettt eteeette et et e e stee e eeteeebbeeseseetbeesaeessseenseeesseenseeensnd No N/A
Sample holding times aCCEPLADIE? ........c.eovireieriieiieie ettt et ssaestae e eseenesnnesnne e @ No N/A

Comments: None
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analySES? ........cccuieriieriieiieeiieerie e eree e eveeaee e eaeeaeeeeeeeaee s No N/A
Rresults supported in the raw data? (Levels D, E)....ccoooiiiieiiiiieiieceeeee e Yes No
Samples properly prepared? (Levels D, E) .ooeoviiiioiieiieeeeet e Yes No @
Detection limits meet RDL? .........cccooiiiiiiiiiiiiiiic ) @ No N/A
Transcription/calculation errors? (Levels D, E)....occooviiiiiiiiiiiiecececeee e e Yes No

Comments: None
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Departmen

t:

W13g Worklist/Batch/QC Report for Group# WSCF20091234

Inorganic

WL# S# Batch QC# Tray Type Sample# Test

SAMPLE WO9GRO01061 Percent Solids

SAMPLE WO9GRO01072 Percent Solids
40273 2 40701 45268 BLANK Anions by Ion Chromatography
40273 14 40701 45268 BLANK Anions by Ion Chromatography
40273 3 40701 45268 LCS Anions by Ion Chromatography
40273 5 40701 45268 DUP WOSGR01037 Anions by Ion Chromatography
40273 6 40701 45268 MS WOSGRO1037 Anions by Ion Chromatography
40273 7 40701 45268 MSD WO9GR01037 Anions by Ion Chromatography
40273 7 40701 45268 SPK-RPD WOSGR01037 Anions by Ion Chromatography
40273 12 40701 45268 SAMPLE WO9GR01061 Anions by Ion Chromatography
40273 13 40701 45268 SAMPLE WO9GR01072 Anions by Ion Chromatography
40275 1 40703 45269 BLANK Ammonia (N) by IC
40275 11 40703 45269 BLANK Ammonia (N) by IC
40275 3 40703 45269 LCS Ammonia (N) by IC
40275 5 40703 45269 DUP WOSGR01037 Ammonia (N) by IC
40275 6 40703 45269 MS WOSGR01037 Ammonia (N) by IC
40275 7 40703 45269 MSD WO9GR01037 Ammonia (N) by IC
40275 7 40703 45269 SPK-RPD WOSGR0O1037 Ammonia (N) by IC
40275 9 40703 45269 SAMPLE WOSGRO0O1061 Ammonia (N) by IC
40275 10 40703 45269 SAMPLE WO9GR01072 Ammonia (N) by IC
40269 2 40698 45270 BLNK-PREP Hexavalent chromium
40269 3 40698 45270 LCS Hexavalent chromium
40269 5 40698 45270 DUP WO9GR01036 Hexavalent chromium
40269 6 40698 45270 MS WO9GR01036 Hexavalent chromium
40269 7 40698 45270 MSD WOSGR01036 Hexavalent chromium
40269 9 40688 45270 SPK-POST WOSGR01036 Hexavalent chromium
40269 7 40698 45270 SPK-RPD WO9GR01036 Hexavalent chromium A
40269 18 40698 45270 SAMPLE WO9GR0O1061 Hexavalent chromium 5-19-2010
40269 19 40698 45270 SAMPLE WO9GR01072 Hexavalent chromium
40293 18 40726 45282 BLANK ICP-200.8 MS All possible meta
40293 19 40726 45282 LCS ICP-200.8 MS All possible meta
40293 21 40726 45282 MS WOSGR01037 ICP-200.8 MS All possible meta
40293 22 40726 45282 MSD WOSGR01037 ICP-200.8 MS All possible meta
40293 22 40726 45282 SPK-RPD WOSGR0O1037 ICP-200.8 MS All possible meta
40293 27 40726 45282 SAMPLE WO9GR0O1061 ICP-200.8 MS All possible meta
40293 28 40726 45282 SAMPLE WOSGR01072 ICP-200.8 MS All possible meta
40295 1 40728 45296 BLANK ICP Metals Analysis, Grd H20 P
40285 2 40728 45296 LCS ICP Metals Analysis, Grd H20 P
40295 4 40728 45296 MS WOSGR01072 ICP Metals Analysis, Grd H20 P
40295 5 40728 45296 MSD WOSGR01072 ICP Metals Analysis, Grd H20 P
40295 3 40728 45296 SAMPLE WOSGRO1072 ICP Metals Analysis, Grd H20 P
40295 5 40728 45296 SPK-RPD WOSGRO01072 ICP Metals Analysis, Grd H20 P
40256 1 40729 45298 BLANK ICP Metals Analysis, Grd H20 P
40296 2 40729 45298 LCS ICP Metals Analysis, Grd H20 P
40286 6 40729 45298 SAMPLE WOSGR01061 ICP Metals Analysis, Grd H20 P
402956 4 40729 45298 MS WOSGR0O1099 ICP Metals Analysis, Grd H20 P
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40296 5 40729 45298 MSD WOSGR0O1099 ICP Metals Analysis, Grd H20 P
40296 5 40729 45298 SPK-RPD WOSGR01099 ICP Metals Analysis, Grd H20 P
40372 1 40809 45365  BLANK Cyanide by Midi/Spectrophotom
40372 2 40809 45365 LCS Cyanide by Midi/Spectrophotom
40372 3 40809 45365 SAMPLE WOSGR01061 Cyanide by Midi/Spectrophotom
40372 4 40809 45365 SAMPLE WO9GR01072 Cyanide by Midi/Spectrophotom
40372 6 40809 45365 MS WOSGR01086 Cyanide by Midi/Spectrophotom
40372 7 40809 45365 MSD WO9GR01086 Cyanide by Midi/Spectrophotom
40372 7 40809 45365 SPK-RPD WOSGR01086 Cyanide by Midi/Spectrophotom
A
5-19-2010
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Date: 19 May 2010

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: CPP 200 Area

Subject: General Chemistry - Sample Data Groups (SDGs) SL840 and WSCF20091234

INTRODUCTION

This memorandum presents the results of data validation for SDG SL840 prepared by
TestAmerica and SDG WSCF20091234 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
B22RL1 12/09/2009 Soil C 9030B (total sulfide)
B22RJ6 11/30/2009 Soil C See note 1
B22RK2 12/01/2009 Soil C 9030B (total sulfide)
B22RJ9 11/30/2009 Soil C See note 1
B22T64 12/01/2009 Soil C 9030B (total sulfide)
B22RP1 12/14/2009 Soil C 9030B (total sulfide)
B22RMO0 12/11/2009 Soil C 9030B (total sulfide)

1 —9030B (total sulfide); 7196 (hexavalent chromium); 300.0 (chloride, fluoride, nitrate, nitrite,
phosphate and sulfate); 350.1 (ammonia) and 9014 (total cyanide)

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable Unit Remedial
Investigation/Feasibility Study, Appendix A, DOE/RL-2007-18, 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

¢ 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 are as follows:

» All anions except nitrate, nitrite, and phosphate — analysis within 28 days of sample
collection

» Nitrate, nitrite, and phosphate — extraction within 28 days of sample collection and analysis
within 48 hours of extraction
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» Ammonia — analysis within 28 days of sample collection

» Hexavalent chromium — analysis within 30 days of sample collection
» Total cyanide — analysis within 14 days of sample collection

» Total sulfide — analysis within 7 days of sample collection

Sample preservation requires chilling to 4 degrees Celsius.

The samples were extracted and analyzed within the prescribed holding times and properly
preserved with the following exceptions.

For SDG SL840, samples B22RL1 and B22RP1 were analyzed for total sulfide beyond the
holding time but within 2X the holding time. The total sulfide results for these two samples were
non-detects and should be qualified as estimates and flagged “UJ.” Samples B22RJ6, B22RK2,
B22RJ9, B22T64 and B22RMO were analyzed for total sulfide beyond 2X the holding time. The
total sulfide results for these five samples were non-detects and should be qualified as unusable
and flagged “UR.”

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.
Trip Blanks

No trip blanks were submitted for analysis.
Field Blanks

No field blanks were submitted for analysis.

Equipment Blanks

No equipment blanks were submitted for analysis.

e Accuracy

Accuracy is evaluated by reviewing matrix spike sample results and laboratory control sample
results. According to the SAP, the laboratory control sample accuracy limits are ones specified
by the DV procedure. The matrix spike sample accuracy limits are 70% to 130%. The limits for
reported analytes not listed in the SAP are specified by the DV procedure.
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Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples

All MS/MSD recoveries were acceptable with the following exceptions.

For SDG WSCF20091234, the MS and MSD recoveries for ammonia were < the lower
acceptance limit but >30%. The nitrogen in ammonium results for samples B22RJ6 and B22RJ9
were non-detects and should be qualified as estimates and flagged “UJ.”

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable.
e Precision

Precision is evaluated by reviewing MS/MSD results, laboratory duplicate sample results, field
duplicate sample results, and field split 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 relative percent difference (RPD) limits are £30%.
The RPD limits for reported analytes not listed in the SAP are specified by the DV procedure.
When duplicate RPDs exceed the limits and have associated results <5X the required detection
limits with differences <2X the required detection limits no precision infraction occurred.

MS/MSD Samples

All MS/MSD RPD values were acceptable.

Laboratory Duplicate Samples

All laboratory duplicate results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

Field Split Samples

No field splits were submitted for analysis.
e Detection Limits

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

All reported sample MDLs were below the CRDLs. It should be noted that CRDLs for total
sulfide and ammonia were not provided in the SAP.
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o Completeness

SDGs SL840 and WSCF20091234 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 for total sulfide was 29%. The completion percentages for all remaining
analyses were 100%.

MAJOR DEFICIENCIES

Major deficiencies leading to qualification of total sulfide result for samples B22RJ6, B22RK2,
B22RJ9, B22T64 and B22RMO as unusable were due to holding time infractions.

MINOR DEFICIENCIES

A minor deficiency leading to qualification of ammonia results for samples B22RJ6 and B22RJ9
as estimates were due matrix spike recovery infractions.

REFERENCES

HNF-20433, Rev. 0, Data Validation Procedure for Chemical Analyses, June 2004.

DOE/RL-2007-18, Rev. 1, Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable
Unit Remedial Investigation/Feasibility Study, Appendix A.
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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 CHPRC 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

\32815&?;10 2(3&4 Reviewer: AQA | Project: CPP 200 Area Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
B22RJ6, B22RK?2, :
Total sulfide UR B22RJ9, B22T64, Analy§1si(?eyo:}d 2X the
B22RMO olding time
Analysis beyond the
Total sulfide Ul B22RL1, B22RP1 holding time but within
2X the holding time
N in ammonium uJ B22RJ6, B22RJ9 Low MS/MSD

recoveries

Comments: None
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Appendix 3

Annotated Laboratory Reports
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CH2M Hill Plateau Remediation (ARRA)
Client Sample ID: B22RL1

General Chemistry

TestAmerica St. Louis

Lot-Sample #...: FSL170574-001 Work Order #...: LQ9JC Matrix.........: SOLID
Date Sampled...: 12/09/09 Date Received..: 12/17/09
% Moisture.....: 4.6

PREPARATION- PREP

PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Percent Moisture 4.6 0.10 % MCAWW 160.3 MOD 12/21-12/22/09 9355026
Dilution Factor: 1 M5 wcoivrin s, smsisanm §

Total Sulfide UJ ND 10.5 mg/kg SWe46 9030B/9034 12/18-12/21/09 9352100

Dilution Factor: 1 MBI iciden waia s 25
NOTE (5) :

RL Reporting Limit
Results and reporting limits have been adjusted for dry weight.

-3

3=19-2010

SDG# SL840

19 of 30
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CH2M Hill Plateau Remediation (ARRA)
Client Sample ID: B22RJé6

General Chemistry

Lot-Sample §#...: FSL170574-002

TestAmerica St. Louis

Work Order #...: LQSJG Matrix.........: SOLID
Date Sampled...: 11/30/09 Date Received..: 12/17/09
% Moisture.....: 13
PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Percent Moisture 12.8 0.10 % MCAWW 160.3 MOD 12/21-12/22/09 9355026

Dilution Factor: 1

Total Sulfide UR ND 11.5 mg/ kg

Dilution Factor: 1 1. 2.7

NOTE (S) :

12/18-12/21/09 9352100

RL Reporting Limit

Results and reporting limits have been adjusted for dry weight.

A

S-19-2010

SDG# SL840

20 of 30
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CH2M Hill Plateau Remediation (ARRA)
Client Sample ID: B22RK2

General Chemistry

Lot-Sample #...: F9L170574-003 Work Order #...: LQ9JIN MEEETE. o ovivre st SOLTT
Date Sampled...: 12/01/09 Date Received..: 12/17/09
% Moisture.....: 4.2
PREPARATION- PREP
PARBMETER RESULT RLs UNITS METHOD ANALYSIS DATE BATCH #
Percent Moisture 4.2 0.10 % MCAWW 160.3 MOD 12/21-12/22/09 9355026
Dilution Factor: 1 MB L e e
Total Sulfide UR ND 10.4 mg/kg gWe46 9030B/9034 12/18-12/21/09 9352100
Dilution Factor: 1 2 0 c L p— .

NOTE(S) :
RL Reporting Limit

Results and reporting limits have been adjusted for dry weight.

A4

5-19-2010

SDG# SL840 21 of 30



Lot-Sample #...:

FOL170574-004
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CH2M Hill Plateau Remediation (ARRA)

Client Sample ID: B22RJ9

General Chemistry

TestAmerica St. Louis

Work Order #...: LQ9JP Matrix.........: SOLID
Date Sampled...: 11/30/09 Date Received..: 12/17/09
% Moisture.....:
PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Percent Moisture 3.9 0.10 % MCAWW 160.3 MOD 12/21~12/22/09 9355026

Total Sulfide yR

NOTE (S) :

Dilution Factor: 1

ND 10.4 mg/kg

Dilution Factor: 1

MDL.....co0v00et 2.5

12/18-12/21/09 9352100

RL Reporting Limit

Results and reporting limits have been adjusted for dry weight.

A

3-19-2010

SDG# SL840

22 of 30
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CH2M Hill Plateau Remediation (ARRA)
Client Sample ID: B22T64

General Chemistry

Lot-Sample #...: FO9L170574-005 Work Order #...: LQ9JV MatriX......... : SOLID
Date Sampled...: 12/01/09 Date Received..: 12/17/09
% Moisture.....: 1.7
PREFPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Percent Moisture 1.7 0.10 % MCAWW 160.3 MOD 12/21-12/22/09 9355026
Dilution Factor: 1 M T oo aarvn w e
Total Sulfide UR ND 10.2 mg/kg SW846 9030B/9034 12/18-12/21/09 9352100
Dilution Factor: 1 MDLG v pasa pasie 2l
NOTE(S) :

RL Reporting Limit

Results and reporting limits have been adjusted for dry weight.

L=

9=19-2010

SDG# SL840 23 of 30
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CH2M Hill Plateau Remediation (ARRA)
Client Sample ID: B22RP1

General Chemistry

Lot-Sample §#...: F9L220471-001 Work Order #...: LRG8K MEEFrIZx. on cmier =5 SOLTD
Date Sampled...: 12/14/09 Date Received..: 12/22/09
% Moisture.....: 2.7

PREPARATION- PREP

PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Percen; Moisture 2T 0.10 % MCAWW 160.3 MOD 12/22—12/23/09 9356515
Dilution Factor: 1 M s e wiive: st
Total Sulfide uJ ND 10.3 mg/kg SW84e6 9030B/9034 12/28/09 9362127

Dilution Factor: 1 MDLi. o covunsneiani 2.4
NOTE(S) :

RL Reporting Limit
Results and reporting limits have been adjusted for dry weight.

-

5-19-2010

SDG# SL840 24 of 30
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CH2M Hill Plateau Remediation (ARRA)
Client Sample ID: B22RMO

General Chemistry

Lot-Sample #...: F9L220471-002 Work Order #...: LRG8Q Matrix.........: SOLID
Date Sampled...: 12/11/09 Date Received..: 12/22/09
% Moisture..... : 2.9
PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Percent Moisture 2.9 0.10 % MCAWW 160.3 MOD 12/22-12/23/09 9356515
Dilution Factor: 1 M Ty ssamaratana i e &
Total Sulfide UR ND 10.3 mg/kg SW846 9030B/9034 12/28/09 9362127
Dilution Factor: 1 MBLs mimiedmsig: 2
NOTE (S) :

RL Reporting Limit

Results and reporting limits have been adjusted for dry weight,

-3

5-19-2010

SDG# SL840 25 of 30
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING
CH2MHill Plateau Remediation Company
P.O. Box 1600
MS B3-60 , .
Richland, Washington 99352 TestAmerica Laboratories, Inc.
January 23, 2010
Attention: Mike Neely

CASE NARRATIVE

SDG : SL840

Number of Samples : seven samples
Sample Matrix : Soil

Data Deliverable : Summary

Date SDG Closed : December 22, 2009

I1. Introduction

Between December 17, 2009 and December 22, 2009, seven soil samples were received by TestAmerica - St. Louis
for chemical analysis. The samples were received within temperature criteria. See the COC and CUR forms for
documentation of any variations on receipt conditions and temperature. Upon receipt, the samples were given
laboratory Ids to correspond with specific client Ids. Please refer to the Sample Summary sheets attached to this
case narrative. This report is incomplete without the narrative,

The following SAFs are associated with this SDG: F10-011

III. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes sample identification
information, analytical results and the appropriate detection limits. All results are based upon samples as they were
received, i.e. wet weight, unless otherwise noted on the data sheets. See the attached Methods Summary Form for
the methods used in this SDG.

MS/MSD/Dup analysis was done per the client requirements. Analytical batches that did not contain matrix QC
were analyzed with a LCS/L.CS duplicate.

Deviation from Request: None

IV. Definitions

QCBLK- Quality Control Blank, Method Blank

QCLCS- Quality Control Laboratory Control Sample, Blank Spike
DUP- Laboratory Duplicate

MS- Matrix Spike

MSD- Matrix Spike Duplicate

The term “Detection Limit” used in the analytical data report refers to either the lab’s standard reporting limits or
contractually required reporting limits, whichever is applicable.

. ; : 208, www.testamericainc.com
SDG# SL840 13715 Rider Trail North Earth City, MO 63045 tel 314.298.8566 fax 314.298.8757 2 of 30
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TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

CH2M Hill Plateau Remediation Company

January 23, 2010
SDG: SL840

TestAmerica Laboratories, Inc.

The following data qualifiers may be applicable to the results in this report, as appropriate.

e B -For inorganic analyses, the sample result is greater than the MDL but less than the RL.

¢ B - For organic analyses, Method Blank contamination. The Method Blank contains the target analyte at
a concentration above the MDL.

e J—TFor organic analyses, the sample is estimated and less than the RL.
C — For inorganic analyses, Method Blank contamination. The Method Blank contains the target analyte
at a concentration above the MDL.,

e D - For all analyses, the sample result was obtained from the analysis of a dilution.

e N - For inorganics and GC analyses, the spike/spike duplicate recoveries are outside QC limits.
T —For GCMS analyses, the spike/spike duplicate recoveries are outside QC limits,

There were no observations or nonconformances for the following methods:

Total Sulfide

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

Reviewed and apj;/

Michael Franks
St. Louis Project Manager

- : : test icainc,
SDG# SL840 13715 Rider Trail North  Earth City, MO 63045 tel 314.298.8566 fax 314.298.8757 www.testamericainc.com 3 of 30



Louis

St.

TestAmerica

Page 193 of 290

(90/10)819-£009-V

7 of 30

NOILISOdSIA
aWIL/alva A€ Q3504SIA QoH13aW 1Wsodsia |  F1dWVS TYNI
NOILD3S .
IWIL/alva 3701 AH QIAIZITY AdOoLvYdOav1
AWLL/3LVA NI QIHOLS/A® Q3IAIIIIY AWIL/ALIVa WOY4 AIA0MWIY/AG AIHSINDNINTY
JWIL/3LVa NI Q3¥O0LS/ASG QIAIIITY IWIL/3LVa WOY4 GIAOWIY/AG QIHSINONITIY
@ﬂ?@.@@%@ IWLL/3iva . _ NI G3¥QLS/A8 EINERE JWIL/3Iva WOYA GIAOWIY/AS AIHSINONITIY
E bl v ) ERZ
aWIL/aLva pg.- g NI Q3H0L1S/A8 GIAIIDIW" JWLL/3LIVa LERNUET.] RELEI @Mﬁmﬂ
<= \. - fo-pe-& |mm e
m—am._.\_w._.ﬁm_ . NI G3HO01S/Ag A3ATIDIY PohlawiL/alva WOoYd GIAOWIY/AG &%g :
P ) QE&IC La=ye-i I bss &ln oW
99623nLL/aiva \ N1 ano8HaRABe P *Guu/ava \ WOY GIAOKZU/AG QIHSINDONTIY
0 - 5 - QE &7 Jo-Bi Tl $NJW$3N#MH¥%LFHQ
0°4VS Sip 0} saydde .. £/ \%Ii 7l (5 gl ol \ £t J2 p >
Do m_m>_MC4 pue m:__n_:.._mm mctBEOE PUE UOREZLRIRIY) dYD'ES BalY 007 UL s JWIL/3LVa NI Q3HO0LS/ A€ QIAIIDAY AWIL/3LVa WOH4 AIA0W3H/AG GIHSINONITH
SNOILDNYLSNI TVID3dS SaWYN LNIdd /NDIS NOISS3SSOd 40 NIYHD
Shhb | botl-7/ T0S N
JWIL I1dWYS | ILVA T1dWYS *XTULYIW "ON 31dWYS
6bLzza :OL ILL IALLOVOIGVY
0606 .ﬁm_”_.m SISATVNY J1dWYS IDVHOLS HO/ANV DNITANYH TVIDAdS BRO=X
sdimM=IMm
,—BM__W.—H;
. uonejpiap=A
AVOQJ 09 FWNTOA anssil=1
juswpas=35
s) los=s
YANIVLNOD 40 'ON 10=0
L s ° (£66T/066T) §°00vS 43pI0 300 pInbri=1
Jad gjgeseajad Jou a1e Jng mco_um__._mwm spoos spios
d snoJabueq v1vI / Y40 6+ 1od uoneyodsuen wnig=5q
df9 YANIVINOD 40 3dAL 10y pajejnbas aq Jou Aew 1o Aew jeyy spinbi
uv SUDJJEAUBILOD 8 [BLINR)Y BAIDROIPEY SUIBIUOD Eaﬂﬂm
_ {000/ 3pm{00) NOILVA¥IS3dd SHUVIWIY /SQUVZVH 31dWVS 37181SS0d SXTILYI
ogcT hITH CRLL s ¥id 335 $IN07 IS e BWASAL
*ON 118 ¥IV/9NIAYT 40 THd . "ON ALY3d0¥d 3115440 _ 0L Q3ddIHS
v \ 7 ﬂ. - T . MQ ﬂﬂ. \ - -
SSAX3 Tv3a 0TS3EFTZOE p b - _ / me‘ a s -9 2.5 -N-INH WNT / ﬂ o @
INIWAIHS 40 GOHLAW vOD H1d3d T1dWVYS TVALOY *ON Y008901 d1314 "ON 1S3HD 301
sheq 1T0-0T4 (1BM ). 110S - BUOZ BS0PEA UOREZLISPRIEYD NO T-MT-00Z ViV mEiﬁéﬁamﬁﬁuO
st / skea s¢ 0 ALTIVNO IV "ON 4VS NOILVYNDIS3d LJ3[0Ud NOILYI01 ONITdWVS
i y 1 W\_ -ﬂu 4 % po
aNNOUVNUNL 70 ‘NVIWM3AQ 0£SZ-ELE 1a ‘NVIWNIAD : : d =
viva N8 300D 30Iud . O T ta
YOLVYNIGYOO0D LO3Ar0ud ON INOHd313L LOVINOD ANVAWOD 7 ¥OI53aT100
T 40 T 39vd T60-TT0-0Td 153NDIY SISATYNY T1dWVS/AQOLSND 40 NIVHD )ﬁ{ ﬂt Auedwiop uoneipoway neajeld IIHWZHO m
w0




Louis

St.

TestAmerica

8 of 30

Page 194 of 290

oLoal

(90/10)819-£009-V
NOILISOdSIA
awiL/awva A@ @350dsIa QOHLIW WS0dsIa |  TTdWVS TYNIA
.-NoILLD3S
aWIL/aLva EYTA] Agaanozy | AHOLVHOEV]
AWIL/31va NI GIHOLS/Ag nuimumx AWIL/3LVa Woud nuaozuz.ﬁm. A3IHSINDNIEY
awiL/aiva NI 3¥0LS/A9 GIATIOTY awIL/aiva WOY4 GIAOWIY/AG GIHSINDNITIY
Q«%&M@N awiL/aiva _NIG340LS/A8 GIATIDU IwIL/aiva zoE Q3IAOWIN/AE TIHSINONITIY
WQ b 2Z2-7Z1 ] ﬁ\ .
nmm.vmzb.m._.«n zH a Em;u [EFNEREL] AWIL/3LVa oE a3 |/A8 GIHSINONINZY
uzF..mhq..._ NI nmxo.ﬁ.c.n aantay P/ awn/ava _ _,_B_m_ aanowau ABUMBRAUH Gay
——> () OHdHO T Bo-icRy /g »55 sihow
%&?Em.:s a1 a2k B 6k 9952 3ur/aava WOU QIAOWIY/AG GIHSINONITIY
vw(\\s Tr77-7a4C 7, w@.&?ﬂu TG M
01°4VS Sip 03 saydde AWLL/ALvVa \ w‘z_ nmzo._.www“ﬂmhmm%_ mzﬁ..m._kn WOYd AIAOWIY/ A GIHSINDNIIIY
DI9 sisAjeuy pue Buidwes Buuojuoly pue uoRezuRIORIRYD dY¥DBS B2IY 00Z BUL #x -
SNOLLONYLSNI TVIDAdS SAWVN LNIYd /NDIS NOISS3550d 40 NIVHD
geel | oPn-e? 110s onyzzg
IWIL TTdWYS | ILVA F1dWYS *XTULVI ‘ON T1dWYS
071229 ‘0L 3LL IALLDVOIaYY
0606 -} SISATYNV J1dWVS 39VHOLS HO/ANY ONITANYH TVIO3dS BYI0=X
adim=IMm
IBEM=M
uopeRBap=A
ol AWMTOA aNs51L=],
BWIpas=35
. \ _ 1105=5
" ‘ON . 10=0
p, eLs 1| (SRERIVINGOI0°OM . (€66T/066T) §00bS 43PI0 30 pinby1=
: Jad 2)|qesea)al Jou aue Ing suopenbay spoon spiios
: d snoJabueq v1vI / 34D 6+ 1od uonepodsues) wnig=sq
d/9 YANIVINOD 40 3dAL 10) paejnbal aq 10U ARW Jo AR JeU) SPInby
- o SUO[JRIUADUOD JE [BLIIEY SADE0|PEY SUIEILOD EEmm“m
. ~1000/25m1090 NOLLVAYISIud SHUVIWIY /SAUYZYH I1dIWVS 3191SS0d XTIV
0 m d & \—S\G\J < w r Nl Wld 33S ¥ld 33S SiN07 "IS BDBWYASAL
*ON 1118 ¥IV/9ONIAV1 40 1119 , "ON ALY3d0¥d 3115440 0L Q3ddIHS
& . num. - -
SSAA W3 osaeizoe | L 2797 €08/ | £b “E-9LS NUNH NN 5MY)
ANIAWCIHS 40 AOH1aW V02 HLd3d I1dWYS TYNLOV "ON 008501 @131 *ON 1S3HD 301
skeg _ 110-074 (1PM .3.) 110S - BUOZ 3sopeA uojeziie1eIey) NO Z-M1-002 VY 0901 *(bS-623-662) 09850
st / skeq sv O ALTIVND ¥Iv ‘ON 4VS NOILYNDIS3A 123r0dd " NOILYJ01 ONITdWYS
aNNOUYNYNL 10 NYWX3AQ 0€ST-£L€ 10 ‘NVWHIIAQ Q\#\\@r\—w anq\ + N 200 m
viva NS 300D I014d
WOLYNIGHOO0D L23r0Ud *ON INOHdI 3L L1OVLINOD ANVAWOD ¥OL3T10D
T 40 T 35vd 6¥0-TT0-0Td 153N03Y SISATYNY T1dWYS/AQOLSND 30 NIVHD Auedwo) uoneipaway neajeld [IHIWZHD

SDG#




i w o
_ w_ (90/10)8T9-€009-Y ™
_m.v_ NOILLISOdSIa {H
aWLL/IVa . A8 QIS04SIA QOH13W vS0ds1a |  ITdWVS TVNI4 (O
O NOILD3S ﬂ__
0 aWIL/aiva aun : A8 @apmozy | AUOLVHOAVT
©
! m aWLL/aiva NI 3H01S/AS QIATIDTY awIL/alva WOY4 GIAOWSA /AE GIHSINDNITIYH
Cq :
m IWLL/3iva NI G4OLS/AS QIAIZIY awIL/aLva WOYd GIAOWIU/AE GAHSINONITAY
ﬂ Qﬂmewmc IWLL/3LVa NI GIHOLS/AG QIATDTY awIL/aiva WOU4 GIAOWI/AS GIHSINONITAY
Lo _ - . ﬁ %\-N\ éﬁ\u\ v % . &\wQ P
i H nr aaud{s Aa azgiadau awrL/ava . Wou4 o?Q:wx...ﬁ%&Esaz:mx
| . . . -
_ _. el77/ 6007 6 1 330 uosjows Ty
| : . . | awn/ava NI E%E\_ﬂamumz awWrL/aiva . WOU4 aIA0WIY/ A8 ATRsTTONIIY
| Gaf! 8007 51330 yosiour 1y QNI 6002 51030 150 elp-ON
! ‘AWLL/3iva ) ) NI ..._mmow ﬁw.mv% JWIL/3Lva WOYd GFAOWIH SI 13y |
_ [J'4vS siyy 03 saydde =1l 2779~ ﬂm Son \_uo - n\\w t\w.s.\sb ‘.T
DI SisAleUY pue Bujidiies BULKGIIOK LR UOREZYSIDRIELD dHORS GOl 00T SUL s | MIL/2IVE NI G3HOLS/AS QIATIDTY JWIL/3Lva woud dafowau/Ag GIHSINONITIY
i SNOILONYLSNI TVIDAdS * SIWVN LNI¥d /NOIS NOISS3SSO0d 40 NIVHO
ﬂ
! N ) B &
|
o
=3
N
Y
o
To) ’ L=
- N0b@ | bl 1108 L 1dzzg
m_ mg | IWIL 31dWVS | 31va I1dWvS *XTULYIN "ON F1dWVS
o
: Trlzzd 0L 3LL IALLOVOIAVY
0c06 - SISATYNY 31dWYS F9VUOLS HO/ANY DNITANVH TVIOAdS PYO=X
adim=1m
' : PIEM=M
uopeIabaA=A
009 IWNTOA . anssil=1
WaWPas=35
; 105=5
. 10=0
| (S)MANIVINGD 40 “ON (€667/0661) §°00bS $9p20 30 | pimbr1=n
J1ad 2jqeseajas 10U 248 Ing suope[nbay spoon SPIOS
: snosabueq y1yI / ¥4D 6% Jad uonepodsuen wnig=5q
; . dfo UANIVINOD 40 3dAL 104 paje|nBal aq Jou Aew 1o Aew jeyy SpINbIT
_ . . . SUO[IEAUIIUOD JE [BLIAIEY DANDEOIPEY SUIBIUOD Ezm_mum
i OO0 NOLLYA¥ISIUd SHUVIWIY /SQUVZVH J1dWYS T18ISS0d | s v
_ ghSe Loha | m..r L VIN : v | SINOT IS EdBWYASAL
_ - -ON T118 ¥IV/ONIGY1 40 TTI8 *ON AL¥3dO¥d 3LISZH0 Ol aaddIHS
v JTDIHIA INIWNYIAOD oTSaEkTZ0E | X9/ - _¢h5 [ eb ¥ ¢-225 -N-INH - m JJ — - w M ﬁw
i LNIWJIHS 40 AOHLAW V00 HLd3a F1dWYS TVNLOV "ON 008507 G131d "ON 1S3H2 301
. skeq T10-0T4 (19M .)) 1105 - BUOZ BSOpRA UONRZIBIRIELD NO Z-MT-00Z VY 50T (b5-623-662) 09890 |
st / shea sy []  AIVNDuIY ‘ON 4VS NOLLYNSIS3A 1D3C0¥d NOILLYD0T ONITdIWYS Rt
aNNOUYN¥NL 710 'NYWX3AQ 0EST-€L€ 70 ‘NVIWM3AQ 1 AWML
viva N8 3002 321T4d ! )}
. WOLYNIGQHO00) 123r0Ud "ON ANOHdI13L 1OVINOD ANVAWOD UO01D3ITI0D
T 40 T 39vd  ££0-TT0-0T4 153D SISATVNY T1dWYS/AQOLSND 50 NIVHD ! tuedwo uoneipowoy nesrerd IHWzHO A
. n\ [

0




Louis

St.

TestAmerica

Page 196 of 290

12 of 30

(90/10)819-£009-V
NOILISOdSIa
IWIL/aLva A€ Q3504SId AOHL3W T¥S0dSIa A1dWYS TVYNId
NOILD3S
awiL/alva Fun Agaanrdzy | AUOLYHOEY]
uzﬁ_.xm._&m NI d3401S/A9 Q3IAIADIY IWIL/aLva WOY4 AIAOWIAY/AS AIHSINDNITIY
JWIL/3LVa NI Q3HOLS/AQ @IAIIDIY awIL/3aLva WOYd QIAOWIH/AG AIHSINDNITIY
awLL/alva IwWiL/awva WOY aIAOWIH /A8 AFHSINDNIIFY
T _ LN @, ~ Q%]
mo /alva msﬂ.ﬁ._.qn_ y W04 GINOWIY/AB IHSINDNITIY
0Ypt ,_a_a | U aﬂ_
awiL/ava NI a3H0LS/A€ GIATIDTY AWLL/ALY Wou4 am>czmu...>m aaHsINd
Tl &ww_ vos/ g g | ot w3 : y
aWLL/ / N} Q3H01S/A€ QIATIIAY JWIL/awva' , _ woud am‘m.ﬂ_‘_wmm onW..pﬁ._mu
'3V sl 0} saijdde 87 [ho08-11/ Ld1I5S CHr0) 43 mu\ ko oe( "2 N
: aWiL/awva NI Q3¥0LS/AQ G3IAIIDTY JWIL/3LY WO¥4 AIAOW3H/AG QIHSINDNITIY

DI9 sisAjeuy pue Buydwes BULONUOI PUE UOREZUBIIRIEYD dYDRS B3IV 00T BUL

SNOLLONALSNI VIDAdS SIWYN LNI¥d /NDIS NOISS3SS0d 40 NIVHD

L0 k| et | 1108| oryzzd

AWIL ITdWYS | 3LVA T1dWYS *XTULVI "ON FJ1dWYS
6£1278 0L ILL IALLOVOIAV

0606 el SISATYNY T1dWYS IDVYOLS HO/ANV DNITANVH TVIDIdS po=x

: adim=1m

PIRM=M

uopelebap=A

quigo JWNTOA anssii=]

WBWIP3S=35

© 105=5

40 ‘ON 10=0

! SJANIVINGD 40 "0 (£66T/066T) $°00VS 42p40 304 pinbri=1

Jad @|qeseajal Jou 21e Jng mco_um_:mmm spoon Splos

WINIVLINOD 40 IdAL snossbueq vV / 940 6 J12d uopepodsuely wnig=sa

d/9 103 patenBas aq 10U Aew Jo Aew JeU) %_maj

SUOIJRIIURUOD 38 [BLBIRI SATDEOIPRY SUBIUCD) Ee_mm“m

100 /obmiony NOILVAN3SIUd SHUVWIY /SAUVZYH T1dWVS I19ISS0d | 31y
gh S Lok /& ol dld 335 ¥ld 335 SN0 IS BOHAWVASAL
*ON 1119 ¥IV/SNIQY1 40 1118 *ON AL¥3d0Yd JLISJ40 OL a3ddIHS
$STUAXA WIS orsaevizoe [T L-LSH LK “F<a L s -N-INH MLJ - S ™M >
1N3WAIHS 40 GOHLIW V02 HLd3a T1dWYS VNIV "ON 3008501 @134 "ON LS3HD 301
) TT0-0T4 (IPM ) 1105 - BUOZ 35OPRA UOREZIi3)RIRYD NO Z-MT-00Z VYV V£00-1 *(¥5-623-662) 09850

sheqg / o
sv / skea sp []  ALIVND uIV ‘ON 4VS NOTLYNDISIA L03C0Ud NOILYDOT ONITAWYS [
- ] : Fom— 00
aNnouvNUNL _ 10 ‘NVIWYIAQ 0gsz-£L€ 10 ‘NYWYIAQ <+~ ™ el <2l B
Viva N8  3d0D 301dd . S

YOLYNIGHO00D 103C0¥d ON ANOHdITAL LDVINOD ANVAWOD 401031100
T 40 T 39vd 900-TT0-0Td 1S3NDFY SISATYNY T1dWYS/AGOLSND 40 NIVHD Aueduio uoneipowoy neajeld IHWZHO m
) n
B2

[
|5
¥

|




Louis

‘St.

TestAmerica

Page 197 of 290

(90/10)819-£009-Y
. NOILISOdSIa
aWIL/alva Af @350dSIa QOH13W 1¥Sodsta |  TT1dWYS TYNIH
NOILDIS
AWIL/31va I Ad GIAIIITY AdoLvdogavi
awrL/aiva NI QI¥OLS/AG GIATIOTY aWIL/aLva WOU4 QIAOWIYH/AG GIHSINDNITAY
, awrL/aLva NI G24OLS/A8 QIATIDIY awIL/aiva WOU4 GIAOWIY/AS QIHSINONITIY
AﬁZﬁwﬂmo aWIL/aLva NI 03401S/A8 GIATIOZY awrL/aiva WOYA GIAOWIY/AS QIHSINDNITIY
ED0 LTINS | BREERE
IWLL/ALVa % G3ATADAY awrL/awva WOYd GIAOWIH/Ad nm&@:nmuumw«
eantl 00z 1 33d
awiL/31va NI nmz@.ﬁgﬁu aw1L/alva Wou4 nm>o=mm§5@;_.dmm
OOt G002 61 930 uomseusy y VO, B0 G 03q 1SS el
aWIL/aLva NI Q3401S/A8 BEL awrL/aLva zoE Bzwx A9 GIHSINDNIY
! (o7 vy i~ Wy
[1°4VS st 0 seydde cos \ po-1=¢1 ha” :U...U LAY W:.... \.u_?\ 4 nN\ zum\..ﬂ.w, uzmuza\ﬂﬁw
DIS SisAieuy pue Buidwes BULIOILO PUR UOREZLISIRIELY JHOBS B3V 00Z UL s IWLL/aLva NI 03401S/A8 GIATIITY aWIL/3Lva WOM4 aIA0! aa
SNOLLOMYLSNI IVID3AdS SIAWVYN LNI¥d /NDIS -NOISS35S0d 40 NIVHD
o) -
L0 | po-/-G7 108 izes
IWIL I1dWYS | LYA I1dWVS *XTULYI "ON F1dWVS
001778 :OL 31L IALLOVOIAYY
o606 el SISATYNV 31dWVS J9VHOLS YO/ANV ONIIGNVH TVIO3dS JI0=X
adIMm=IM
J91IEM=M
- uoneRBaA=A
Juigs) AWNTOA anssiL=1
WaWpag=as
flos=5
. 10=0
i (SHMANIVINGD 40 “ON (€661/066T) §'006S 49pi0 300 | pbr=1
J1ad 3jqeseajal Jou a.e Ing suone|nbay spoos spllog
snosabueq V1V / 44D 6+ 4ad uonepodsuesy wnig=5a
o) HANIVLNOD 40 3dAL 10} poyeINGa; 5q 30U Aew 10 Aew 124y spinbi1
. SUOEUPILOD I8 [BLIBJe SAIPROIPRY SUIBIUOD E:._m"mum.
z_oouaez_oww NOILYAYISAUd SHUYIWIY /SAUYZYH T1dWYS T191S50d SXRLLYI
ShHSE 2oba (ShbL. Wld 335 _ ¥ld 335 SN0 IS EHAWVASAL
*ON 1719 ¥IV/9NIAvV1 40 T8 'ON ALH3IdOYUd JLIS440 Ol Q3ddIHS
& —
SSTd)Xa v¥3aT4 0TSIEHTZOE .\ 2 2E | 92 ] £-2L6 “N-INH S h) TS Fw
LNIWAIHS 30 JOHLIW V02 HLd3a m._._:.qm WNLOV *ON %008907 a13I4 "ON 1S3HD 301
skea T10-0T4 (B M) 110§ - BUOZ BSOPEA UORezLBRIRYD NO Z-M1-00T VY P01 {(S-623-667) 09850
st / skea sy []  Avnd ¥y *ON VS NOILVNDISIA 1J3AC0¥dd NOILYVJO0T DNITdWYS
aNNOYVNHNL 10 ‘NYIWX3AQ 0ESZ-ELE 1d "NVYIWNIAG v
viva N8 3002 3214dd .
YOLVNIGHO00D 123r0¥d ON INOHdJIT3L LOVINOD ANVAWOD YOLIAT100
T 40 T 39Vd 9T0-TT0-0Td 153ND3Y SISATYNY T1dWYS/AGOLSND 40 NIVHD Auedwo) uopeipaway nesleld IIHWZHD o
ol

13 of 30

SDG# SL840



Louis

TestAmerica

Page 198 of 290

St.

14 of 30

(90/10)819-£009-¥
NOILISOdSIa
IWLL/31va A€ Q3S04SIA QOHLIW 1¥S0dsia |  ATdWVS TVNIL
NOILD3S
IWIL/3Lva auun Agaanraozy | AHOLVHOEY]
IWLL/31va NI d3¥O0LS/AE GIATIIIH IWIL/ALVa WOH4 QIAOWIY/AG AIHSINONIIIY
anWiL/3Lva NI 3401S/A€ Q3AIADIY aWIL/3Lva WOY4 GIAOWIY/AG GIHSINDNITIY
IWiL/aLva NI a3301S/A8 nmiuuu aWIL/aLva WO¥4 GIAOWIH/AG GAHSINDNITIY
o : CEG U T LIS S~ _ #3004
anfi/ NI'Q3Y : aWIL/aLva WO QIAOWIY/AE E:mmq__mﬁ_ M |
NIOTYO0 .5@ w6 | 0 Bui3 v
JwIL/ava NI auuohm@ﬂ_nhﬁwmx awIl/alva wWoud um>ozm~_...>u QIHSIMONITEY
99/l %mm 1730 0| 6002 61 330 Ebmm %@DE
IWLL/3Lva NI nww@mmm_mh_&mx AWEL/aLka 4 GINOW N
[J'4vS siup 03 sejdde Q.m.\m\ \ bawoz-tt _.m Dwm mEﬂOE omm‘\ mcmN m m >_u aawoz / MH”_H
IO sisAjeuy pue Buydwes Bullojuoly pue UOHeZLR)BIEUD) dUDWS a1y 007 UL %+ awiL/awva - NIQ3¥OLS/Af QIAIIIAY awIL/aiva WOYS A3NOWIU/AE E:ms
SNOILINYLSNI TVID3adS SAWVYN LNIYd /NOIS NOISS3SS0d 40 NIVHD
n </ (0000 0°E AON 1108 6ryzeg
AWIL ITdWVS | 3LVA ITdWVS *XTHLYIN "ON 31dWYS
06lZd 0L 311 IALLOVOIAVY
0s06 .ﬂuﬁuamu SISATVNY 31dWVYS A9VHOLS HO/ANV ONITANVH TVIOAdS BPo=X |,
uIns| adim=Im
1eM=M
uonejaBap=p
wgg JWNI0A anssil=1
JUBLW|PAS=35
. lloS=5
. llo=0
' (SR1aNIVAN0O 40 "ON (€66T/066T) §'00KS 42p40 300 pinbn=1
Jiad ajgeseajal Jou 2.e Ing suojje|nbay spoon splios
5 ' MINIVLNOD 40 3dAL snosabueq v1vi / ¥4D 6 Jad uopenodsuen Egmo”ma
d : 10j pajeinBas aq jou Aew Jo Aew jeyy pInbil
SUOIEIIUSIUOD I8 [RLRE} SAIDEOIPEY SUIEIUOD) E:hmﬂm
1000 Qz_cww NOILVAY3SIUd SHUVIWIY /SAUVZVH I1dWVS 3781S50d +XDLVIA
GhHSCT 0RO 1%bl Uld 335 U1d 335 SIN0T 35 EIALIVASAL
) *ON 1114 ¥IV/9NIAv140 1119 "ON ALY3dOYUd 3115440 0l a3ddIHS
SSTUdX TVHIaH 01S3E4120€ JIW Y hols CLL (R &m.&wﬁm.‘x =lalal AmM»lL lﬁh A u\;
LNIAWCIHS 40 AOHL13NW YOO HLd34d F1dWYS TVNLIV "ON 0048901 a@1314 "ON 1S3HD 321
sheg 110-0T4 (1M M).,) 1105 - BUOZ B50peA UojezUREIEYD NO 2-M1-00T VIV v¥800-1 {(¥S-623-662) 09850
st / skea s [J Aanvnduy "ON 4VS NOILYNSIS3A 103r0dd NOLLVJ01 BNITdWYS
T -
aNNOYYNUNL 10 ‘NYWMIAQ OEST-ELE 70 ‘NYIWMIAQ IT W_ / Pl@ %
viva N8 3000 IDTHd .
/,, HOLVYNIGHO0D 123[0dd ON INOHd3T3L LOVINOD ANYdWOD doL23IT02
,faf/..“,/zw_o ©F 39vd TTO-TT0-07d 15an03Y SISATYNY T1dWYS/AQOLSND 40 NIVHD Auedwo) uonelpaway neajeld [IHWZHD ) 9
0/

—

SD@# SL840



15 of 30

n
w_ (90/10)819-£009-¥
(o] NOILISOdSIa
H aniL/alva A€ 03504dS1d QOHLIW 1¥S0dsIa | ITdWYS TYNIA
L NOILD3S
) IWIL/3lva EYTRIY A€ a3atEozy | AYOLVAOEVT
o .
m AWLL/31va NI Q34OLS/A€ AIATIIIY AWLL/3Lva WOYd AIAOKWIY/ A8 QIHSINDNITIH
H
m IWLL/aLva NI G340LS/A8 GIATIDIY IWIL/aLva WOY4 AIAOWIY/AS QIHSINDNITAY
..a.m IWLL/3Lva NI nmmohm..»n MELLERE): aWiL/aiva WOY4 GIAOWIU/AG QIHSENDNITIY
0 | e &%\w\n 77 N7 A3 a
H §z~m=.m /aiva NI & n B 1453y awWiL/aiva Woud om>ozm¢;0mﬂﬂmwz:uz
>\RT_ apl maﬁum.ﬂ.ma
" aWIL/alva m NI Q3H0LS/A IWIL/3tva WOY4 GIAOWIYH w\_‘m_.w_uﬂmmfmz:um
]l /8000577030 uosiew Ty | 001l g0 6| 330 HEHSS elrom
IWIL/ALVa NI Q3HO1S/AS QIAIADTY IWIL/3LY WOUS IAOWIY/AS QIHSINDONITIY
Dwssmoasidde| 2/ / &2-7=%0 4SS EION [ o9sT - for-i-a @EN}%&M 77|
DIO SisAjeuy pue Buljduwes BULICIUOL PUB UORBZLSIDRIELD dUORS BaJY 00Z QUL sx _u__._E...E. NI G34OLS/AS AIATIDIY aWIL/3Llva ¥4 GIAOWAY/AE QIASINDNITIY
SNOILDNYLISNI TVIO3AdS SIWVN LNINd /NOIS NOISS3SS0d 40 NIVHD
o
()
N
G
3 50 | pa - 7-B! 7108 v9122d
g I | AWIL I1dWYS | 3LYVA T1dWVS *XTHLVIN *ON 31dWVYS
a
001zzd ‘0L 3L SALLOYOIOVY
{apuins} SISATYNY I1dWVS A9VHOLS HO/ANV DNITANVH TVIDAdS BUPo=X
0€06 - S2pYINg adIM=IM
I21EM=M
uopeiRBan=A
w09 JWNTOA anssp=1
JURWIPaS=35
) llos=5
i 110=0
1) (SMMANIVINGD 40 "ON (€66T/066T) S'00bS 19PI030Q.|  pmbn=
J1ad 3|geses|as Jou aJe Inq suope|nbay spoon spljos
snoJabueq v.1vI / ¥4D 61 Jad uopepodsues wnig=5a
49 HANIVINGD 0 3dAL 10) paje|nfias aq 10U ABW Jo ABW Bl spinbr]
N SUONBAUAUOD 3 [BLIBJE}] SAIDEOIPEY SUIRIUG) |. Eamﬂﬂ
10023/ w00 NOILVAY3ISIUd SHUVIWIY /SAUVZVH 31dWYS 3181SS0d XDV
445 lokre 1¢LL ¥ld33S Wld 335 $in07 IS EIUBLIVISAL
*ON 1119 HIV/9NIAVT 40 1118 *ON AL¥3dO¥d 31ISI40 OL a3ddIHS
SSTXE WHIATS 0TSIELTZOE .‘ /% P 2eR | B8 % £-2LS “N-INH <h - M _u
AINIWCIHS 0 AOHLIW L [o%] HLd3d 31dWVYS TVNLOV *ON %008501 1314 *ON LS3HD 301
skea 110014 (IIPM ) 1105 - BUOZ BSOPEA UoleZIBPRIEYD NO Z2-MT-00Z ViV abT0-1 ‘(pS-623-662) 09850
sv / skeg sp ] ALTIVND ¥IV *ON dVS NOILVNDIS3A 103Ar0¥d NOLLVDO1 SNITdWVS
ANNOYVNYENL 10 ‘NYWMIAQ 0EST-ELE 1Q ‘NYIWMAAG SV
viva N8 3d0D 301ud )
YOLYNIQYO0D L23[0Ud 'ON 3NOHd3T3L LOVINOD ANYVdWOD UOLIITI0D
T 40 T 39vd 08T-TT0-0Td 1S3Nd3aY SISATVNY 31dWYS/AQOLSND 40 NIVHD Auedwo) uoneipaway neajeid IIHWTHO

G# SL840




Page 200 of 290

Attachment 2
Narrative
WSCF20091234

Introduction

Six (6) S&GRP samples were received at the WSCF Laboratory on November 30, 2009. The
samples were analyzed for the analytes indicated on the attached copy of the chain of custody
(COC) form in accordance with the Statement of Work (SOW), Modification No. 2 to Agreement
36587, Release 3, “FH WSCF ANALYTICAL SERVICES FOR GROUNDWATER.”

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 as applicable. Copies of
the chain of custody and sample receipt documentation are included as Attachment 4.

It should be noted that the attached chain of custody was stamped “ICED” by the WSCF
Laboratory Sample Custodian during sample receiving, indicating the presence of ice in the
transport container.

The following generic data qualifiers (i.e., B, D, and J) may be applicable to this report, as
appropriate

¢ B - Sample results with a concentration greater than the MDL but less than the PQL are
B flagged (applies to inorganic and wetchem analyses), as appropriate.

e D - Sample results are D flagged if dilution(s) were required, as appropriate.

e J-— Sample results with a concentration greater than the MDL but less than the PQL are J
flagged (applies to organic analyses), as appropriate.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 17 through 19, for a complete listing of
approved analytical methods.

Inorganic Comments

Ammonia — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. See page 24 for QC details. Analytical Note(s):

¢ Batch QC analyzed on sample# WO9GR01037 (B22V43 in work order 20091216)

o Matrix Spike (MS) and Matrix Spike Duplicate (MSD) are out of limits possibly
due to heterogeneity of sample.

All other QC controls are within the established limits.
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Anions — Hold time requirements for this analysis were met. A Duplicate, Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See pages 25 through 26 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W0O9GR01037 (B22V43 in work order 20091216)

o Sulfate — Duplicate is flagged for RPD out of laboratory limits. The RPD
criterion does not apply to results near or below the minimum detection limit.
(W09GRO1037 results = 5.94 ug/g)

All other QC controls are within the established limits.

Cyanide — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
page 27 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W09GR01086 (B23331 in work order 20091244)

o LCS is within acceptable range. Calibration standard expired 12-1-09 and was
verified against new standard at 99% recovery. Sample results were “X” flagged.

All other QC controls are within the established limits.

Hexavalent Chromium — The hold time requirement for this analysis was met. A Duplicate,
Matrix Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with
this delivery group. See page 28 for QC details. Analytical Note(s):

All QC controls are within the established limits.

ICP-AES Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. See pages 29 through 30 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W09GR01072 (this work order)

o Boron — Estimated results due to Iron interference. Sample results were “E”
flagged

o Iron - exceeded spiking levels by a factor of 4. Spike recoveries are not valid.
e Batch QC analyzed on sample# W09GR01099 (B22RK2 in work order 20091249)

o Boron — Estimated results due to Iron interference. Sample results were “E”
flagged

o Iron — exceeded spiking levels by a factor of 4. Spike recoveries are not valid.
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All other QC controls are within the established limits.

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. See pages 31 through 34 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W09GR01037 (B22V43 in work order 20091216)

o Aluminum —~ exceeded spiking levels by a factor of 4. Spike recoveries are not
valid. Sample results were “X” flagged.

o Manganese — Matrix Spike and Matrix Spike Duplicated recoveries outside
normal laboratory limits. Sample results were “N” flagged.

All other QC controls are within the established limits.
Organic Comments
Sample concentrations are corrected for moisture content and reported on a dry weight basis.

Alcohol/Glycols - The hold time requirement for this analysis was met. A Duplicate, Matrix
Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this
delivery group. See page 49 for QC details. Analytical Note(s):

All QC controls are within the established limits.

PCB - The hold time requirements for this analysis were met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
pages 51 through 52 for QC details. Analytical Note(s):

All QC controls are within the established limits.

Semi-VOA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See pages 53 through 63 for QC details. Analytical Note(s):

All QC controls are within the established limits.

TPHD-WA - The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See page 50 for QC details. Analytical Note(s):

All QC controls are within the established limits.

VOA — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike

Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
pages 64 through 67 for QC details. Analytical Note(s):
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e B22RJ8 and B22RK1 — Analyses of these Methanol Blank samples and their associated
high concentration VOA samples were not required.

All QC controls are within the established limits.

Radiochemistry Comments

Rad Chem — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike
(Matrix Spikes apply only to Technetium), Blank and Laboratory Control Sample were analyzed
with this delivery group. See pages 74 through 81 for QC details. Analytical Note(s):

¢ Uranium and Technetium-99 — Duplicate Relative Percent Differences (RPD) exceeded
established laboratory limits. The RPD criterion does not apply to results near or below
the minimum detectable activity. No flags issued.

o Strontium-89/90 — Duplicate is flagged for poor RPD due to heterogeneity of the sample.

e WO9GRO01061 — High Alpha activity will spill over into the Beta channel and will bias
the Gross Beta result high. No flag issued.

All QC controls are within the established limits.

We certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
data package has been authorized by the Analytical Laboratory Manager (or designee) and the
Client Services representative as verified by the following signatures.

oo Yoked Bt ¥k

jg» Scot L. Fitzgerald Richard Barker / . 7,
WSCF Analytical Laboratory Manager WSCF Client Services 7% %
o
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HNF-20433 REV 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

e [ ; © : :
PROJECT: CPP 200 Area DATA PACKAGE: \VSR10-018
VALIDATOR: Carl Schloesslin | LAB: WSCF DATE: 5-19-2010

SDG: SL840 & WSCF20091234

ANALYSES PERFORMED

Anions/IC X TOC TOX TPH-418.1 Oil and Grease Alkalinity
Ammonia X BOD/COD Chloride Chromium-VI X | pH NO3/NO,
Sulfate TDS TKN Phosphate Total CN X [Sulfide X
SAMPLES/MATRIX  Soil samples

SDG SL840: B22RL1, B22RJ6, B22RK2, B22RJ9, B22T64, B22RP1, B22RMO
SDG WSCF20091234: B22RJ6, B22RJ9

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification docUMENtation PrESENL? .........cc.eeveriieriierieeieiresteseeesteeeeeeeeeesseesseeseenseseaessnensees YesN/A
Comments: None

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

Initial calibrations performed on all iNStrUMENTS? .........c.cocvieiiiiiieiieiieieeee e Yes
Initial calibrations aCCePLAbIE? ........c.cccuiiieiieiieii ettt et enaeenaenean Yes
ICV and CCV checks performed on all inStruments?............ccoecverierieneesieeiie e Yes
ICV and CCV Checks acCeptable?........cccuiiiiiiieiieiiieeieesieeete ettt sae et e seveetaeesaaeetaeessneensaeesaeenes Yes
Standards traCEADIET .........couiiiiiieie ettt ettt sbe ettt et eae Yes
StaNAArds EXPITEA?.....cccueeiiieeiie et etee et et et e et e st e ebeesteeetbeessbeeesseessbaeasseessbaeasseesnbaeasseeasbeeanseennsaenes Yes
Calculation Check aCCEPLADIE? ......c..iiiuiieiiieciiieie ettt ettt e et s e e eesaaeestbeesaaeesseessaessaeensneenes Yes
Comments:

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)....ccccoevvveviieiiieniieiieieens Yes No

ICB and CCB results acceptable? (Levels D, E) oot Yes No @
Laboratory blanks analyZed? ..........ccccceeiirierieiieieeeeeette ettt ettt nes No N/A
Laboratory blank results aCCePLabIe?..........c.eeiiiiirierieiieieeie ettt ettt sae e e No N/A
Field blanks analyzed? (Levels C, D, E) ooooiiiiiieeieeee ettt Yes No
Field blank results acceptable? (Levels C, D, E) .ooviieiiiiiiiiiiiiieceeteseest ettt Yes No
Transcription/calculation errors? (Levels D, E)...ccc.vieiiiiiiiiiiiiiieciccteceece et Yes No

Comments: None

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

Spike SAMPIES ANALYZEAT .....occuiiiiiiiiieie ettt e e st be e aae e sbaeenbeesnbaeenaee e No N/A
Spike 1eCOVETIES ACCEPLADIET .....cuiieiiieiieciie ettt ettt et e st eete e e teeesbeeeabeeenseesnseeenseesnseennns Yes N/A

Sike standards NIST traceable? (Levels D, E)...cccviiiiieiiiiiiecie ettt Yes No @
Spike standards expired? (Levels D, E)...oovivieiiiiieieece ettt st Yes No
LCS/BSS samples analyZed? .........ccvecueiieiieniieiieie ettt sseesaeense e esaesseeseenseensesnnennnas No N/A
LCS/BSS 1eSUItS aCCEPLADIE?.....c.uieiieiieie ettt ettt ettt et sttt et e et e enseesaessaesseenseensesnnes No N/A
Standards traceable? (Levels D, E)....ooiuiieiiiiiieee ettt Yes No
Standards expired? (Levels D, E) .oocuiiiiieeiieciece ettt sttt et e e e Yes No
Transcription/calculation errors? (Levels D, E)...ccuveriiiiiiiiiiiiieceeeese e Yes No
Performance audit sample(s) analyZed? .........cccueeiiieriieiiierieee et e Yes No @
Performance audit sample results acCeptable?..........oocuiiiiiiieiieiiee e Yes No
Comments:

WSCF20091234: Ammonia MS %R = 62%, MSD %R = 63%

A-23
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HNF-20433 REV 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

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

Duplicate RPD values acceptable? ........cc.iiiiiiiiieiiieiieeie et eiteeiee et e st eeveesveeeveessbeesnseesnsaesnseees No N/A
Duplicate results aCCEPLADIE?.........oocviiieeiieii ettt sttt et ettt nneenseenaennees No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....ooouieiieiiiieieieeeeee e Yes No
MS/MSD standards expired? (Levels D, E) ...coooiiiioiiiiceeeeeeee et Yes No A
Field duplicate RPD values acceptable?.........coccuerieriieriieiieieeiestieieeie ettt nee e enee s Yes No @
Field split RPD values aCCeptable?........cc.iiiiiieiiiiiieeieeeiit ettt et eite e teeesaeesteeeaee st e eaeesareesnseeenes Yes No

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

Comments: None

6. HOLDING TIMES (all levels)

Samples ProPerly PrESEIVEA? .......oiiviiiieeeieerie et eete ettt et e steesbeesbeesebeeesbeesssaesnseessseesnseesnsaesnseesnses No N/A
Sample holding times aCCEPLADIET ..........oiiiiiiiiiiiei et Yes N/A
Comments:

For SDG SL840, all seven samples analyzed for total sufides beyond the seven day holding time:
B22RL1 At = 12 days

B22RJ6 At = 21 days
B22RK2 At = 20 days
B22RJ9 At = 21 days
B22T64 At = 20 days
B22RP1 At = 14 days
B22RMO At = 17 days

A-24
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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? .....c.ccccviieciieiiiieeiiie e eiee et ertee et et esreeeree e ereesraeenneed @ No N/A
Results supported in the raw data? (Levels D, E) .o.ooouiiiiiiieiieececeeee e Yes No
Samples properly prepared? (Levels D, E) .oouevoieiiiieieececetee et Yes No A
Detection limits MEet RDL? ......ccviiiiiiiiieit ettt st e sttt e e ensessaesnaesnaenad @ No N/A
Transcription/calculation errors? (Levels D, E)....cccooviiriiiieiiiiececeeee e Yes No

Comments: None
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METHOD BLANK REPORT

General Chemistry

Client Lot #...: SL840 - Matrix.........: SOLID
REPORTING PREPARATION- PREP
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE BATCH #
Total Sulfide Work Order #: LRGGALIAA MB Lot-Sample #: F9L180000-100
ND 10.0 mg/ kg SW846 9030B/9034 12/18-12/21/09 9352100

Dilution Factor: 1

Total Sulfide Work Order #: LRNEO1AA MB Lot-Sample #: F9L280000-127

ND 10.0 mg/kg SWe46 9030B/9034 12/28/09 9362127
Dilution Factor: 1

NOTE (S) :

Calculations are performed before rounding to avoid round-off errors in calculated resuits.

SDG# SL840 26 of 30
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LABORATORY CONTROL SAMPLE DATA REPORT

General Chemistry

Client Lot #...: SL840 MAEEi%. cveweneat SOLID
SPIKE  MEASURED PERCNT PREPARATION- PREP
PARAMETER AMOUNT AMOUNT  UNITS RECVRY METHOD BNALYSIS DATE BATCH #
Total Sulfide Work Order #: LRGGALIAC LCS Lot-Sample#: FSL180000-100
200 196 mg/kg 98 SWB46 9030B/9034 12/18-12/21/09 9352100

Total Sulfide
200

NOTE (S) :

Dilution Factor: 1

Work Order #: LRNEQO1AC LCS Lot-Sample#: F9L280000-127

188 mg/kg 94 SW846 S030B/9034 12/28/09 9362127
Dilution Factor: 1

Calculations are performed before rounding to avoid round-off ervors in calculated results.

SDG# SL840
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MATRIX SPIKE SAMPLE DATA REPORT
General Chemistry

Client Lot #...: SL840 Matrix.........: SOLID
Date Sampled...: 12/09/09 Date Received..: 12/17/09

Percnt Moisture: 15

SAMPLE SPIKE MEASURED PERCENT PREPARATION- PREP
PARAMETER AMOUNT AMT AMOUNT UNITS RECOVERY METHOD ANALYSIS DATE BATCH #
Total Sulfide Work Order #...: LQ9JCL1AG MS Lot-Sample #: FOL170574-001

ND 210 201 mg/kg 96 SW846 9030B/9 12/18-12/21/09 9352100

Dilution Factor: 1

Total Sulfide Work Order #...: LRGS8KLAE MS Lot-Sample #: F9L220471-001
ND 206 197 mg/kg 96 SW846 9030B/9 12/28/09 9362127

Dilution Factor: 1

NOTE (S) :

Calculations are performed before rounding to avoid round-off errors in calculated results.

Results and reporting limits have been adjusted for dry weight.

SDG# SL840 28 of 30



Page 223 of 290 TestAmerica St. Louis

SAMPLE DUPLICATE EVALUATION REPORT

General Chemistry

Client Lot $#...: F9L170574 Work Order #...: LQ3JC-SMP Matrix.......: SOLID
LOSJC-DUP
Date Sampled...: 12/09/09 Date Received..: 12/17/09
% Moisture.....: 4.6
DUPLICATE % RPD PREPARATION- PREP

PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH #
Total Sulfide SD Lot-Sample #: FO9L170574-001

ND ND mg/kg 0 (0-30) SW846 9030B/9034 12/18-12/21/09 9352100

Dilution Factor: 1

SDG# SL840 29 of 30
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SAMPLE DUPLICATE EVALUATION REPORT

General Chemistry

Client Lot #...: FO9L170574 Work Order #...: LRGBK-SMP Matrix.......: SOLID
LRGBK-DUP
Date Sampled...: 12/14/09 Date Received..: 12/22/09
% Moisture.....: 2.7
DUPLICATE RPD PREPARATION- PREP

PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH #
Total Sulfide SD Lot-Sample #: F9L220471-001

ND ND mg/kg 0 (0-30) SW846 9030B/9034 12/28/09 9362127

Dilution Factor: 1
30 of 30
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Date: 19 May 2010

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: CPP 200 Area

Subject: Radiochemical - Sample Data Groups (SDGs) H4105 and WSCF20091234

INTRODUCTION

This memorandum presents the results of data validation for SDG H4105 prepared by Eberline
Services and SDG WSCF20091234 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
B22RJ6 11/30/2009 Soil C See note 1
B22RJ9 11/30/2009 Soil C See note 1
B22RL1 12/09/2009 Soil C See note 2

1 — C-14, Ni-63, Np-237, 1-129, Am-241, Isotopic-Pu, Isotopic-Th, Isotopic-U, Tritium, Tc-99,
Sr-89/90, Gross alpha, Gross beta and Gamma Spectrometry
2 — C-14, Ni-63, Np-237, 1-129, Isotopic-Th and Tritium

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable Unit Remedial
Investigation/Feasibility Study, Appendix A, DOE/RL-2007-18, 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 maximum holding time for radiochemical analysis is 180 days, or five half-lives,
whichever is shorter. There are no specific preservation requirements for radiochemical
soil/solid analysis.

The samples were analyzed within the prescribed holding times.
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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.

For SDG WSCF20091234, the Tc-99 and U-238 laboratory blank results were > the minimum
detectable concentrations (MDCs). The Tc-99 results for samples B22RJ6 and B22RJ9, and the
U-238 result for sample B22RJ6 were detects <5X the blank results and should be qualified as

estimates and flagged “J.” The U-238 result for sample B22RJ9 was a detect >5X the blank
result and should not be qualified.

Trip Blanks

No trip blanks were submitted for analysis.
Field Blanks

No field blanks were submitted for analysis.

Equipment Blanks

No equipment blanks were submitted for analysis.
e Accuracy

Accuracy is evaluated by reviewing matrix spike sample results, laboratory control 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 sample concentration, uncertainty, and MDC results. According to the SAP, the
laboratory control sample accuracy limits are 65% to 135% for Sr-89/90, Tc-99, tritium, and
alpha spectrometry analytes, and the statistical ones established by the analytical laboratory if
more stringent. The laboratory control sample accuracy limits are 70% to 130% for all other
radiochemical analytes, and the statistical ones established by the analytical laboratory if more
stringent. The matrix spike sample accuracy limits are the ones specified by the DV procedure.
The limits for reported analytes not listed in the SAP are specified by the DV procedure.

Matrix Spike (MS) Samples

All MS recoveries were acceptable with the following exceptions.
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For SDG H4105, MS analyses were not performed for tritium and C-14. The tritium and C-14
results for samples B22RJ6, B22RJ9 and B22RL1 were non-detects and should be qualified as
estimates and flagged “UJ.”

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable.

Carrier/Tracer Recovery Factors

All carrier/tracer recovery factors were acceptable.
e Precision

Precision is evaluated by reviewing laboratory duplicate, field duplicate, and field split 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
relative percent difference (RPD) limits are £35%. The RPD limits for reported analytes not
listed in the SAP are specified by the DV procedure. When duplicate RPDs exceed the limits
and have associated results <5X the SAP required detection limits with differences <2X the
required detection limits no precision infraction occurred. When no required detection limits are
provided and the sample and duplicate results are statistically equal (Duplicate Error Ratio <3)
no precision infraction occurred.

Laboratory Duplicate Samples

All laboratory duplicate results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

Field Split Samples

No field splits were submitted for analysis.
e Detection Limits

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

All reported sample MDCs with associated non-detected sample results were below the CRDLs
with the following exceptions.

The C-14 MDCs for samples B22RJ6, B22RJ9 and B22RL1 were > the CRDL.
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The Np-237, Co-60, Eu-152, Eu-154, Eu-155 and Pu-238 MDCs for sample B22RJ6 were > the
CRDLs.

The Pu-238 MDCs for samples B22RJ6 and B22RJ9 were > the CRDL. It should be noted that
the Pu-238 result for sample B22RJ9 was not a non-detect, but rather a detect at the MDC value.

It should be noted that gross alpha/beta CRDLs were not provided in the SAP.

o Completeness

SDGs H4105 and WSCF20091234 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 and lack of MS analyses for tritium and C-14. See the table in Appendix 2 for
a listing of all affected sample results.

REFERENCES

HNF-20434, Rev. 0, Data Validation Procedure for Radiochemical Analyses, June 2004.

DOE/RL-2007-18, Rev. 1, Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable
Unit Remedial Investigation/Feasibility Study, Appendix A.
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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 CHPRC 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.



Page 236 of 290

Appendix 2

Summary of Data Qualification
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Radiochemical Data Qualification Summary

SDGs: H4105 &

Reviewer: AQA

Project: CPP 200 Area

Page 1 of 1

WSCF20091234
Analyte(s) Qualifier Samples Affected Reason
Tritium B22RJ6, B22RJ9,
C-14 ulJ BRI Lack of MS data
Tc-99 J B22RJ6, B22RJ9 Laboratory blank
contamination
U-238 J B22RJ6 Laboratory blank
contamination

Comments: None
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Appendix 3

Annotated Laboratory Reports
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ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP H4105

7540-001 B22RJ6
DATA SHEET
SDG 7540 Client/Case no CHPRC SDG H4105
Contact N. Joseph Verville Contract No. 33677
Lab sample id R912072-01 Client sample id B22RJé6

Dept sample id 7540-001 Location/Matrix C5860(299-E29-54) ;I-007A SOLID
Received 12/17/09 Collected/Weight 11/30/09 09:07 116 g
% solids _87.9 Custody/SAF No F10-011-005 F10-011
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST
Tritium UJ 10028-17-8 -4.00 4.7 8.35 400 U H
Carbon 14 UJ 14762-75-5 -0.753 33 5.67 50.0 U c
Nickel 63 13981-37-8 -0.312 4.6 7.84 30.0 U NI L
Iodine 129 15046-84-1 -0.727 1.1 1.58 5.00 U T
Thorium 228 14274-82-9 1.12 0.69 0.949 1.00 TH
Thorium 230 14269-63-7 0.514 0.86 1.58 1.00 U TH
Thorium 232 TH-232 0.858 0.52 0.656 1.00 TH
Neptunium 237 13994-20-2 0 0.49 1.86 1.00 U NP
ARRA 200-LW-2 OU Characterization Vadose Zone - Soil
("K" Well)
< S
5-18-2010
Lab id EBRLNE
Protocol CHPRC
DATA SHEETS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 11 Report date 01/28/10
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SAMPLE DELIVERY GROUP H4105
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ANALYTICAL/RICHMOND

7540-002 B22RJ9
DATA SHEET
SDG 7540 Client/Case no CHPRC SDG H4105
Contact N. Joseph Verville Contract No. 33677
Lab sample id R912072-02 Client sample id B22RJ9

Dept sample id 7540-002 Location/Matrix C5860(299-E29-54) ;T-008A SOLID
Received 12/17/09 Collected/Weight 11/30/09 13:11 104 g
% solids _95.9 Custody/SAF No F10-011-010 F10-011
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST
Tritium UJ 10028-17-8 -5.96 4.9 8.92 400 U H
Carbon 14 UJ 14762-75-5 -0.582 3.3 5.70 50.0 u ¢
Nickel 63 13981-37-8 -1.59 2.0 3.53 30.0 U NI L
Iodine 129 15046-84-1 -0.025 1.1 1.52 5.00 U I
Thorium 228 14274-82-9 0.747 0.38 0.417 1.00 TH
Thorium 230 14269-63-7 0.684 0.44 0.594 1.00 TH
Thorium 232 TH-232 0.809 0.32 0.238 1.00 TH
Neptunium 237 13994-20-2 -0.046 0.091 0.349 1.00 U NP
ARRA 200-LW-2 OU Characterization Vadose Zone - Scoil
("K" Well)
P
5-19-2010
Lab id EBRLNE
Protocol CHPRC
DATA SHEETS Version Ver 1.0
Page 2 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 12 Report date 01/28/10
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EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP H4105

7540-003 B22RL1
DATA SHEET
SDG 7540 Client/Case no CHPRC SDG H4105
Contact N. Joseph Verville Contract No. 33677

Lab sample id

RO12072-03

Client sample id B22RL1

Dept sample id 7540-003 Location/Matrix C5860(299-E29-54) ;T-045 SOLID
Received 12/17/09 Collected/Weight 12/09/09 09:02 181 g
% solids _94.9 Custody/SAF No F10-011-032 F10-011
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS  TEST
Tritium U] 10028-17-8 -8.84 4.8 9.10 400 U H
Carbon 14 Ul 14762-75-5 1.33 3.5 5491 50.0 U C
Nickel 63 13981-37-8 -2.16 1.9 3.46 30.0 U NI L
Todine 129 15046-84-1 -0.552 1.3 1.56 5.00 U I
Thorium 228 14274-82-9 0.463 0.29 0.394 1.00 TH
Thorium 230 14269-63-7 0.498 0.43 0.656 1.00 U TH
Thorium 232 TH-232 0.570 0.29 0.272 1.00 TH
Neptunium 237 13994-20-2 0.048 0.097 0.145 1.00 8) NP
ARRA 200-LW-2 OU Characterization Vadose Zone - Soil
("K" Well)
A
5-19-2010
Lab id EBRLNE
Protocol CHPRC
DATA SHEETS Version Ver 1.0
Page 3 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 13 Report date 01/28/10
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Eberline Analytical CH2M Hill Plateau Remediation Company
W.O. No. R9-12-072-7540 SDG H4105
Case Narrative Page 10f2

1.0 GENERAL

CH2M Hill Plateau Remediation Company (CHPRC) Sample Delivery Group H4105
was composed of three solid (soil) samples designated under SAF No. F10-011 with a
Project Designation of: ARRA 200-LW-2 OU Characterization Vadose Zone — Soil
(“K” Well).

The samples were received as stated on the chain-of-custody documents. Any
discrepancies are noted on the Eberine Analytical Sample Receipt Checklist.

2.0 ANALYSIS NOTES

21 Tritium Analysis

The results for both the original and duplicate analyses were less than their
respective MDA's, therefore no RPD is calculated, and there is no associated
control limit. No problems were encountered during the course of the analyses.

2.2 Carbon-14 Analysis

The results for both the original and duplicate analyses were less than their
respective MDA's, therefore no RPD is calculated, and there is no associated
control limit. No problems were encountered during the course of the analyses.

2.3 Nickel-63 Analysis

The results for both the original and duplicate analyses were less than their
respective MDA's, therefore no RPD is calculated, and there is no associated
control limit. No problems were encountered during the course of the analyses.

24 lodine-129 Analysis

The results for both the original and duplicate analyses were less than their
respective MDA's, therefore no RPD is calculated, and there is no associated
control limit. No problems were encountered during the course of the analyses.

2.5 Isotopic Thorium Analysis
No problems were encountered during the course of the analyses.
2.5 Neptunium-237 Analysis

Due to initial low chemical yields, samples B22RJ6, B22RJ9 and B22RL1 were
replated from the original plating solution and reanalyzed. The reanalysis
yielded acceptable results. The results for both the original and duplicate
analyses were less than their respective MDA'’s, therefore no RPD is calculated,
and there is no associated control limit. No problems were encountered during
the course of the reanalyses.
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Eberline Analytical CH2M Hill Plateau Remediation Company
W.O. No. R9-12-072-7540 SDG H4105
Case Narrative Page 2 of 2

3.0 Case Narrative Certification Statement

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

%M / / 29 / 10
N. JosepiVerville Date
Client Services Manager
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Attachment 2
Narrative
WSCF20091234

Introduction

Six (6) S&GRP samples were received at the WSCF Laboratory on November 30, 2009. The
samples were analyzed for the analytes indicated on the attached copy of the chain of custody
(COC) form in accordance with the Statement of Work (SOW), Modification No. 2 to Agreement
36587, Release 3, “FH WSCF ANALYTICAL SERVICES FOR GROUNDWATER.”

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 as applicable. Copies of
the chain of custody and sample receipt documentation are included as Attachment 4.

It should be noted that the attached chain of custody was stamped “ICED” by the WSCF
Laboratory Sample Custodian during sample receiving, indicating the presence of ice in the
transport container.

The following generic data qualifiers (i.e., B, D, and J) may be applicable to this report, as
appropriate

¢ B - Sample results with a concentration greater than the MDL but less than the PQL are
B flagged (applies to inorganic and wetchem analyses), as appropriate.

e D - Sample results are D flagged if dilution(s) were required, as appropriate.

e J-— Sample results with a concentration greater than the MDL but less than the PQL are J
flagged (applies to organic analyses), as appropriate.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 17 through 19, for a complete listing of
approved analytical methods.

Inorganic Comments

Ammonia — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. See page 24 for QC details. Analytical Note(s):

¢ Batch QC analyzed on sample# WO9GR01037 (B22V43 in work order 20091216)

o Matrix Spike (MS) and Matrix Spike Duplicate (MSD) are out of limits possibly
due to heterogeneity of sample.

All other QC controls are within the established limits.
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Anions — Hold time requirements for this analysis were met. A Duplicate, Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See pages 25 through 26 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W0O9GR01037 (B22V43 in work order 20091216)

o Sulfate — Duplicate is flagged for RPD out of laboratory limits. The RPD
criterion does not apply to results near or below the minimum detection limit.
(W09GRO1037 results = 5.94 ug/g)

All other QC controls are within the established limits.

Cyanide — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
page 27 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W09GR01086 (B23331 in work order 20091244)

o LCS is within acceptable range. Calibration standard expired 12-1-09 and was
verified against new standard at 99% recovery. Sample results were “X” flagged.

All other QC controls are within the established limits.

Hexavalent Chromium — The hold time requirement for this analysis was met. A Duplicate,
Matrix Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with
this delivery group. See page 28 for QC details. Analytical Note(s):

All QC controls are within the established limits.

ICP-AES Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. See pages 29 through 30 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W09GR01072 (this work order)

o Boron — Estimated results due to Iron interference. Sample results were “E”
flagged

o Iron - exceeded spiking levels by a factor of 4. Spike recoveries are not valid.
e Batch QC analyzed on sample# W09GR01099 (B22RK2 in work order 20091249)

o Boron — Estimated results due to Iron interference. Sample results were “E”
flagged

o Iron — exceeded spiking levels by a factor of 4. Spike recoveries are not valid.
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All other QC controls are within the established limits.

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group. See pages 31 through 34 for QC details. Analytical Note(s):

e Batch QC analyzed on sample# W09GR01037 (B22V43 in work order 20091216)

o Aluminum —~ exceeded spiking levels by a factor of 4. Spike recoveries are not
valid. Sample results were “X” flagged.

o Manganese — Matrix Spike and Matrix Spike Duplicated recoveries outside
normal laboratory limits. Sample results were “N” flagged.

All other QC controls are within the established limits.
Organic Comments
Sample concentrations are corrected for moisture content and reported on a dry weight basis.

Alcohol/Glycols - The hold time requirement for this analysis was met. A Duplicate, Matrix
Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this
delivery group. See page 49 for QC details. Analytical Note(s):

All QC controls are within the established limits.

PCB - The hold time requirements for this analysis were met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
pages 51 through 52 for QC details. Analytical Note(s):

All QC controls are within the established limits.

Semi-VOA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See pages 53 through 63 for QC details. Analytical Note(s):

All QC controls are within the established limits.

TPHD-WA - The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See page 50 for QC details. Analytical Note(s):

All QC controls are within the established limits.

VOA — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike

Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
pages 64 through 67 for QC details. Analytical Note(s):
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e B22RJ8 and B22RK1 — Analyses of these Methanol Blank samples and their associated
high concentration VOA samples were not required.

All QC controls are within the established limits.

Radiochemistry Comments

Rad Chem — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike
(Matrix Spikes apply only to Technetium), Blank and Laboratory Control Sample were analyzed
with this delivery group. See pages 74 through 81 for QC details. Analytical Note(s):

¢ Uranium and Technetium-99 — Duplicate Relative Percent Differences (RPD) exceeded
established laboratory limits. The RPD criterion does not apply to results near or below
the minimum detectable activity. No flags issued.

o Strontium-89/90 — Duplicate is flagged for poor RPD due to heterogeneity of the sample.

e WO9GRO01061 — High Alpha activity will spill over into the Beta channel and will bias
the Gross Beta result high. No flag issued.

All QC controls are within the established limits.

We certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
data package has been authorized by the Analytical Laboratory Manager (or designee) and the
Client Services representative as verified by the following signatures.

oo Yoked Bt ¥k

jg» Scot L. Fitzgerald Richard Barker / . 7,
WSCF Analytical Laboratory Manager WSCF Client Services 7% %
o
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Appendix 5

Data Validation Supporting Documentation
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APPENDIX A
RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION
LEVEL: A B @
PROJECT: CPP 200 Area DATA PACKAGE: VSR10-018
VALIDATOR: Carl Schloesslin | LAB: Eberline and WSCF | DATE: 5-19-2010
| SDG: H4105 & WSCF20091234
ANALYSES PERFORMED

Gross Alpha/Beta X Strontium-90 X Technetium-99 X Alpha Spectroscopy X Gamma Spectroscopy X
Total Uranium Radium-22 Tritium X Carbon-14 X Nickel-63 X

SAMPLES/MATRIX  Soil samples

SDG H4105: B22RJ6, B22RJ9, B22RL1
SDG WSCF20091234: B22RJ6, B22RJ9

D E

L. COMPIELEIESS ...ttt ettt ettt ettt ettt et e et e eae et e e s e e asebeenseetseseesseeaeeseenns O N/A

Technical verification forms present?.........cceevieeiieiieriieeniienie et Yes @N/A

Comments: None

2. Tnitial Calibration (LEVES D, E) ...vv.ooveeeeeeoeeeeeeeeeeeeeeeeeeeeeseeeseeseseeeseseeseeessesesseeseseeeeees X Na

Instruments/detectors calibrated?...........coooeriiriiiiiiinieieee e Yes No N/A
Initial calibration acceptable? ...........ccoiiieiiieiiiieeie e e Yes No N/A
Standards NIST traceable?.........coouiiiiiiiiiie e Yes No N/A
Standards EXPIred? .......cc.eeoiieiiiiieeiee et Yes No N/A
Calculation check acceptable? ...........ccooviiiiiiiiiiiieiee e Yes No N/A

Comments:
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3. Continuing Calibration (Levels D, E)......c.ccooiiiiiiiieieeieeieeeeeeeeeee e N N/A
Calibration checked within required freqUENCY? .......cceevcviieeciieeiiiecieece e Yes No N/A
Calibration check acceptable?..........coocuiieiiieeiiiecieeee e e Yes No N/A
Calibration check standards traceable?.............ccoceiiieiiiiiiienieci e Yes No N/A
Calibration check standards eXpired? ...........ccccoeviiiiieriiniieieee e Yes No N/A
Calculation check acceptable? ..........ccciieiiiieiiiieiieecee e Yes No N/A
Comments:

4. Background Counts (Levels D, E) .....cocovvoviiiiieeeeeieeeeeeeeeeeee e X NA
Background Counts checked within required frequency? ..........ccoeeveviiieiieeniieeenienn. Yes No N/A
Background Counts acceptable? ..........c.oooviiieiiieiiiiicieeeie e Yes No N/A
Calculation check acceptable? ...........ccooviiiiiiiiinieeeeeeee e e Yes No N/A

Comments:
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5. Blanks (Levels B, C, D, E) c.voioiiiiieeeee et O N/A
Method blank analyzed within required frequency?..........ccceevvveeviieecviieeiieeeieee S @ No N/A
Method blank results acceptable? ...........oooviieiiiiieiiieeeeee e No N/A
Analytes detected in method blank? ............cccoooiiiiiiiiiniiii e No N/A
Field blank(s) analyZed? ..........cccoeiiiiiiiiiieiiieiee ettt Yes No
Field blank results acceptable? ..........ooviiiiiiiiiiiieie e Yes No @
Analytes detected in field blank(S)?........coovveeriieeiiieeeeeeeee e Yes No @
Transcription/Calculation Errors? (Levels D, E).....cccooiiiiiiiiiiiiiiiieccee Yes No t@
Comments:

WSCF20091234 MB Detects: Tc-99 0.5 pCi/g, U-238 0.027 pCi/g

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

LCS/BSS traceable? (Levels DE) ..ooiiiiiiiiieceeee et Yes No
LCS/BSS expired? (Levels D,E) ..ot Yes No
LCS/BSS levels correct? (Levels DLE) ...coviiiiiiiiieeeceeeeee e Yes No

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

Comments: None

7. Chemical Carrier Recovery (Levels C, D, E) c..ooooeiiiiiiiiiieeeeeeee e O N/A
Chemical carrier added? ..........ccieiiiiiiiiiieieee e e No N/A
Chemical recovery acceptable?.........cooviveiiiiiiie et @ No N/A

Chemical carrier traceable? (Levels D, E ) .oooveieiiiieiieeeee e Yes No
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Chemical carrier expired? (Levels D, E) cooooviiiiiiiieieeeeee e Yes No @
Transcription/Calculation errors? (Levels D, E)..cccoeevvveeiiiiiiiieeeeeeeee, Yes No @

Comments: None

8. Tracer Recovery (Levels C, D, E ) cuooiiiiiiiiieee e O N/A
Tracer add@d?.........ooiiiiii e No N/A
Tracer 1ecoOVery acCePtable? .........occuiiiiiiiiiiieeie et No N/A
Tracer traceable? (Levels D, E ) coooviiiiiieeeeeee e Yes No
Tracer expired? (Levels D, E)...ooeeeiieiiieeee e Yes No
Transcription/Calculation errors? (Levels D, E)..c.ovevviveiiieiiiieeeeeeee Yes No

Comments: None

9. Matrix Spikes (Levels C, D, E)..ocvivieiieiiieieeieceeeee ettt O N/A
Matrix SpiKe analyZed? .........eeecuviieiiiiieiieeeiee ettt Yes N/A
Spike recoveries acCeptable? ..........ccciiiiiiiieiieie e No N/A
Spike source traceable? (Levels D, E) c..oooviiiiiiiiiiiieeeeeeee e Yes No
Spike source expired? Levels D, E)....ooooviiiiiiiiiiieiceeeeee e Yes No
Transcription/Calculation Errors? (Levels D, E) c..oovveeveiiiiiieieeee, Yes No \N/A
Comments:

H4105: Matrix spikes not performed for H-3 and C-14 analyses.
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10. Duplicates (Levels C, D, E) cuvoviiiiiieiicieceeee ettt O N/A
Duplicates Analyzed at required freqUENCY? .......cccvveviieeiiieeiiieeieeeee e No N/A
RPD Values Acceptable? ... (Ye9 No N/A
Transcription/Calculation Errors? (Levels D, E)....coccooiiiiiiiiiiiiiiieeee Yes No @
Comments: None

11. Field QC Samples (Levels C, D E)..ocvieuiiiieiiciceeeeeeeeee e O N/A
Field duplicate sample(s) analyzed? ..........ccccoeviiiiieiieniieieee et Yes No@
Field duplicate RPD values acceptable? ...........ccoocuieiieiiiiniienieeieeie e Yes No @
Field split sample(s) analyzed?.........coocvvieeiieeiiieeiee e Yes No @
Field split RPD values acceptable?..........cocvviiiiiiiiiiiiiie e Yes No @
Performance audit sample(s) analyzed?..........cooeeeverereineneineeneeniensisseseeseeeneeeene. Yes No Q/A)
Performance audit sample results acceptable?...........cocovvieriiiinieniiiinieceeeeee Yes No @
Comments: None

12. Holding Times (All levels)

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

Comments: None
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13. Results and Detection Limits (ALl LEVEIS )..cvveeurieeuiiiiiiciiecieeeeeee e O N/A
Results reported for all required sample analyses?..........ccccveevveeeviieeiieeseieeeieeeen. No N/A
Results supported in raw data?(Levels D, E)..c.oooovieeiiiiiieieeeeeeeeeeee Yes No
Results Acceptable? (Levels D, E) ..oouiiiiiiiiiiieeeeeeeee e Yes No
Transcription/Calculation errors? (Levels D, E).....oocveiiiiiiiiiiiiiieieecee Yes No \N/A
MDA's meet required detection HMItS? ........cccuvieeiieeiiiieiiiie et Yes N/A
Transcription/calculation errors? (Levels D, E)...cccoeevviieiiiieiiieeceeeeee Yes No @
Comments:

H4105

B22RJ6 C-14 MDC = 5.7 pCi/g (CRDL = 5), B22RJ9 C-14 MDC = 5.7, B22RL1 C-14 MDC =5.9.

WSCF20091234
B22RJ6 C-60 MDC = 0.099 pCi/g (CRDL = 0.05), Eu-152 MDC = 0.92 (CRDL = 0.1), Eu-154 MDC = 0.38
(CRDL = 0.1), Eu-155 MDC = 0.81 (CRDL = 0.1)

B22RJ6 Pu-238 MDC = 6.5 pCi/g (CRDL = 1), B22RJ9 Pu-238 MDC = 1.4
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Appendix 6

Additional Documentation Requested By Client
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EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP H4105
7540-005 Method Blank

METHOD BLANK

SDG 7540
Contact N. Joseph Verville

Client/Case no CHPRC
Contract No. 33677

SDG_H4105

Lab sample id R912072-05 Client sample id Method Blank

Dept sample id 7540-005

Material/Matrix SOLID
SAF No F10-011

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST
Tritium 10028-17-8 -0.833 55 9.57 400 U H
Carbon 14 14762-75-5 2.57 3.8 6.29 50.0 U ¢
Nickel 63 13981-37-8 0.244 6.6 5.29 30.0 U NI L
Iodine 129 15046-84-1 0.144 dl.3 1.61 5.00 U I
Thorium 228 14274-82-9 -0.190 0.19 0.908 1.00 U TH
Thorium 230 14269-63-7 0.851 0.95 1.68 1.00 U TH
Thorium 232 TH-232 0.189 0.19 0.724 1.00 U TH
Neptunium 237 13994-20-2 0 0.48 1..85 1.00 U NP
QC-BLANK #71846
Lab id EBRLNE
Protocol CHPRC
METHOD BLANKS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 8 Report date 01/28/10




Page 275 of 290
EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP H4105
7540-004 Lab Control Sample

LAB CONTROL SAMPLE

SDG 7540 Client/Case no CHERC SDG H4105
Contact N. Joseph Verville - Contract No. 33677
Lab sample id R912072-04 Client sample id Lab Control Sample
Dept sample id 7540-004 Material/Matrix SOLID

SAF No F10-011

RESULT 20 ERR MDA RDL QUALI- ADDED 20 ERR REC 30 LMTS PROTOCOL
ANALYTE pCi/g  (COUNT) pCi/g pCi/g FIERS TEST pCi/g pCi/g %  (TOTAL) LIMITS
Tritium 1040 24 9.33 400 H 1070 43 97 84-116 80-120
Carbon 14 3220 65 14.9 50.0 o 3040 120 106 83-117 80-120
Nickel 63 544 16 8.08 30.0 NI_L| 545 22 100 82-118 80-120
Iodine 129 116 3.6 1.49 5.00 I 116 4.6 100 70-130 80-120
Thorium 230 46.9 5.6 1.58 1.00 TH 47.2 1.9 99 78-122 80-120
Neptunium 237 54.1 9.0 0.945 1.00 NP 49.6 2.0 109 63-137 80-120

QC-LCS #71845

Lab id EBRLNE
Protocol CHPRC

LAB CONTROL SAMPLES Version Ver 1.0
Page 1 Form DVD-LCS
SUMMARY DATA SECTION Version 3.06

Page 9 Report date 01/28/10
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EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP H4105

7540-006 B22RJ6
DUPLICATE
SDG 7540 Client/Case no CHPRC SDG_H4105
Contact N. Joseph Verville Contract No. 33677
DUPLICATE ORIGINAL
Lab sample id R912072-06 Lab sample id R912072-01 Client sample id B22RJ6
Dept sample id 7540-006 Dept sample id 7540-001 Location/Matrix CS5860(299-E29-54);T-007A SOLID
Received 12/17/08 Collected/Weight 11/30/09 09:07 116 g
% solids _87.9 % solids _87.9 Custody/SAF No F10-011-005 F10-011

DUPLICATE 20 ERR MDA RDL QUALI- ORIGINAL 2¢ ERR MDA QUALI- RPD 3¢ DER
ANALYTE pCi/g  (COUNT) pCi/g pCi/g FIERS TEST pCi/g  (COUNT) pCi/g FIERS $ TOT o
Tritium -4.43 4.7 8.48 400 u -4.00 4.7 8.35 8] = 0.1
Carbon 14 0.799 3.3 5458 50.0 U -0.753 3.3 5.67 U = 0.7
Nickel 63 -2.65 4.7 8.33 30.0 u NI_L ~0.312 4.6 7.84 U - 0.7
Iodine 129 -0.249 1.2 1.51 5.00 U I -0.727 F o & 1.58 U = 0.6
Thorium 228 1.01 0.74 o P 1.00 U TH 1.12 0.69 0.943 10 144 0.2
Thorium 230 0.644 0.92 1.63 1.00 U TH 0.514 0.86 1.58 u - 0.2
Thorium 232 0.828 0.56 0.703 1.00 TH 0.858 0.52 0.656 4 137 0.1
Neptunium 237 0 0.31 B B 1.00 3] NP 0 0.49 1.86 U - 0
QC-DUP#1 71847 ARRA 200-LW-2 QU Characterization Vadose Zone - Soil

("K" Well)

Lab id EBRLNE

Protocol CHPRC

DUPLICATES Version Ver 1.0
Page 1 Form DVD-DUP
SUMMARY DATA SECTION Version 3.06

Page 10 Report date 01/28/10




Test NP Matrix SOLID

SDG 7540

Contact N. Joseph Verville
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EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUF H4105

LAB METHOD SUMMARY
NEPTUNIUM IN SOLIDS

Client CHPRC

Contract No.

33677

Contract SDG H4105

ALPHA SPECTROSCOFY

RESULTS
LAB RAW SUF- Neptunium
SAMPLE ID TEST FIX PLANCHET CLIENT SAMPLE ID 237
Preparation batch 7236-018
R912072-01 Rl 7540-001 B22RJ6 U
R912072-02 Rl 7540-002 B22RJ9
R912072-03 Rl 7540-003 B22RL1 U
R912072-04 R1 7540-004 Lab Control Sample ok
R912072-05 7540-005 Method Blank g
R912072-06 7540-006 Duplicate (R912072-01) = u
Nominal values and limits from method RDLs (pCi/g) 1.00
METHOD PERFORMANCE
LAB RAW SOF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
SAMPLE ID TEST FIX CLIENT SAMPLE ID pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 7236-018 20 prep error 14.8 % Reference Lab Notebook No. 7236 pg. 018
R912072-01 R1  B22RJ6 1.86 0.100 45 109 53 01/19/10 01/22 SS5-063
R312072-02 R1  B22RJS 0.349 0.500 49 110 53 01/19/10 01/22 S5-064
R912072-03 Rl B22RL1 0.145 0.500 44 109 44 01/19/10 01/22 S585-063
R912072-04 Rl Lab Control Sample 0.945 0.100 35 110 01/1%/10 01/22 85-064
R912072-05 Method Blank 1.85 0.100 46 111 01/1%/10 01/19 85-033
R912072-06 Duplicate (R912072-01) 1.19 0.100 48 168 53 01/1%/10 01/22 8S5-033
Nominal values and limits from method 1.00 0.100 30-110 100 180
PROCEDURES REFERENCE NP237_LLE_PLATE_AEAR AVERAGES + 2 8D MDA 1.06 =+ 1.45
SPP-071 Soil Dissolution, > 1.0g Aliquot, rev 1 FOR 6 SAMPLES YIELD 44 + 10
CP-930 Neptunium from Solids and Water by Extraction
Chromatography, rev 5
CP-008 Heavy Element Electroplating, rev 13
Lab id EBRLNE
Protocol CHPRC
METHOD SUMMARIES Version Ver 1.0
Page 1 Form DVD-LMS
SUMMARY DATA SECTION Version 3.06
Page 14 Report date 01/28/10




SDG 7540

Test TH Matrix SOLID

Contact M. Joseph Verville
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EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP H4105

LAB METHOD SUMMARY
THORIUM, ISOTOPIC IN SOLIDS
ALPHA SPECTROSCOPY

Client CHPRC

Contract No.

33677

Contract SDG H4105

RESULTS

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET CLIENT SAMPLE ID Thorium 230
Preparation batch 7236-018

R912072-01 7540-001 B22RJ6 u
R912072-02 7540-002 B22RJ9 0.684
R912072-03 7540-003 B22RL1 U
R912072-04 7540-004 Lab Control Sample ok
R912072-05 7540-005 Method Blank U
R912072-06 7540-006 Duplicate (R912072-01) = ]
Nominal values and limits from method RDLs (pCi/g) 1.00

METHOD PERFORMANCE

LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
SAMPLE ID TEST FIX CLIENT SAMPLE ID pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 7236-018 20 prep error 8.0 % Reference Lab Notebook No. 7236 pg. 018
R912072-01 B22RJ6 1.58 0.100 89 156 39 o01/08/10 01/08 855-055
R912072-02 B22RJY 0.594 0.250 98 156 3 01/08/10 01/08 S5-061
R912072-03 B22RL1 0.656 0.250 88 156 30 01/08/10 01/08 S55-062
R912072-04 Lab Control Sample 1.58 0.100 87 157 01/08/10 01/08 S5-063
R912072-05 Method Blank 1.68 0.100 77 165 o1/08/10 01/09 S5-039
R912072-06 Duplicate (R912072-01) 1.63 0.100 84 157 39 o0l/08/10 01/08 SS-065
Nominal values and limits from method 1.00 0.100 30-110 150 180
PROCEDURES REFERENCE THISO_IE_PLATE_AEA AVERAGES + 2 SD MDA 1.29 + 1.03
SPP-071 Soil Dissolution, > 1.0g Aliquot, rev 1 FOR 6 SAMPLES YIELD 87 + 14
CP-900 Thorium in Water and Dissoclved Scolid Samples by
Extraction Chromatography, rev 5
Cp-008 Heavy Element Electroplating, rewv 13
Lab id EBRLNE
Protocol CHPRC
METHOD SUMMARIES Version Ver 1.0
Page 2 Form DVD-LMS
SUMMARY DATA SECTION Version 3.06
Page 15 Report date 01/28/10




Test I Matrix SOLID
SDG 7540

Contact M. Joseph Verville
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EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP H4105

LAB METHOD SUMMARY

IODINE 129 IN SOLIDS
GAMMA SPECTROSCOPY

Client CHERC

Contract No. 3

3677

Contract SDG H4105

RESULTS

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET CLIENT SAMPLE ID Iodine 129
Preparation batch 7236-018

R912072-01 7540-001 B22RJ6

R912072-02 7540-002 B22RJY

R912072-03 7540-003 B22RL1

R912072-04 7540-004 Lab Control Sample ok
R912072-05 7540-005 Method Blank U
R912072-06 7540-006 Duplicate (R912072-01) - U
Nominal values and limits from method RDLs (pCi/g) 5.00

METHOD PERFORMANCE

LAB

RAW SUF-

MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS

SAMPLE ID TEST FIX CLIENT SAMPLE ID pCi/g g FAC TION

%

% min keV EKeV HELD PREPARED YZED DETECTOR

Preparation batch 7236-018

20 prep error 19.4 % Reference Lab Notebook No. 7236 pg. 018

R912072-01 B22RJ6 1.58 1.00 92 400 50 01/1%/10 01/1% GRB-221
R912072-02 B22RJS 1.52 1.00 92 400 50 01/19/10 01/19 GRB-222
R912072-03 B22RL1 1.56 1.00 92 400 41 01/19/10 01/19 GRB-223
R912072-04 Lab Control Sample 1.49 1.00 95 400 01/19/10 01/19 GRB-224
R912072-05 Method Blank 1.61 1.00 97 400 01/19/10 01/19 GRB-225
R912072-06 Duplicate (R912072-01) 1.51 1.00 a0 500 51 01/1%/10 01/20 GRB-201
Nominal values and limits from method 5.00 1.00 40-110 300 180
PROCEDURES REFERENCE I129_SEP_LEPS_GS AVERAGES + 2 8D MDA __1.54 0.092

SPP-070 Soil Dissolution, < 1.0g Aliguot, rev 1 FOR 6 SAMPLES YIELD 93 + 5

SPP-062 Sample Aliquoting, rev 1

CP-024 Iodine-129, Sample Dissolution, rev 8

CP-530 Iodine-129 Purification, rev 6

CP-008 Heavy Element Electroplating, rev 13

METHOD SUMMARIES

Page 3

SUMMARY DATA SECTION

Page 16

Ver

Ver
Report

Lab id EBRLNE
Protocol CHERC

sion Ver 1.0

Form DVD-LMS

sion 3.06

date 01/28/10




Test C Matrix SOLID
SDG 7540

Contact N. Joseph Verville
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EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP H4105

LAB METHOD SUMMARY

CARBON 14 IN SOLIDS

Contract No.

Client CHERC

33677

Contract SDG H4105

LIQUID SCINTILLATION COUNTING

RESULTS
LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET CLIENT SAMPLE ID Carbon 14
Preparation batch 7236-018
R912072-01 7540-001 B22RJ6
R912072-02 7540-002 B22RJY
R912072-03 7540-002 B22RL1 U
R912072-04 7540-004 Lab Control Sample ok
R912072-05 7540-005 Method Elank U
R912072-06 7540-006 Duplicate (R912072-01) - u
Nominal values and limits from method RDLs (pCi/g) 50.0
METHOD PERFORMANCE
LAB RAW SOF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-~-
SAMPLE ID TEST FIX CLIENT SAMPLE ID pCifg g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 7236-018 20 prep error 10.0 % Reference Lab Notebook No. 7236 pg. 018
R912072-01 B22RJE 5.67 0.235 100 50 45 01/14/10 01/14 LSC-006
R912072-02 B22RJY 5.70 0.224 100 50 45 01/14/10 01/14 LSC-006
R912072-03 B22RL1 5.91 0.217 100 50 36 01/14/10 01/14 LSC-006
R912072-04 Lab Control Sample 14.9 0.210 100 10 01/14/10 01/15 LSC-006
R912072-05 Method Blank 6.29 0.210 100 50 01/14/10 01/14 LSC-006
R912072-06 Duplicate (R912072-01) 5.59 0.231 100 50 45 01/14/10 01/14 LSC-006
Nominal values and limits from method 50.0 0.210 10 180
PROCEDURES REFERENCE Cl4_COX_LSC AVERAGES + 2 SD MDA 7.34 + 7.42
CP-251 Tritium/Carbon-14 Oxidation, rev 11 FOR 6 SAMPLES YIELD _100 + 0
Lab id EBRLNE
Protocol CHPRC
METHOD SUMMARIES Version Ver 1.0
Page 4 Form DVD-LMS
SUMMARY DATA SECTION Version 3.06
Page 17 Report date 01/28/10




Test H Matrix SOLID
SDG 7540

Contact N. Joseph Verville

Page 281 of 290

EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP H4105

LAB METHOD SUMMARY

TRITIUM IN SOLIDS

LIQUID SCINTILLATION COUNTING

Client CHPRC
Contract No. 33677

Contract SDG H4105

RESULTS

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET CLIENT SAMPLE ID Tritium
Preparation batch 7236-018

R912072-01 7540-001 B22RJ6

R912072-02 7540-002 B22RJY

R912072-03 7540-003 B22RL1

R912072-04 7540-004 Lab Control Sample ok
R912072-05 7540-005 Method Blank U
R912072-06 7540-006 Duplicate (R912072-01) - U
Nominal values and limits from method RDLs (pCi/g) 400

METHOD PERFORMANCE

LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
SAMPLE ID TEST FIX CLIENT SAMPLE ID pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 7236-018 20 prep error 10.0 % Reference Lab Notebook No. 7236 pg. 018
R912072-01 B22RJ6 8.35 0.235 100 50 45 01/14/10 01/14 LSC-005
R912072-02 B22RJY 8.92 0.224 100 50 45 01/14/10 01/14 LSC-005
R912072-03 B22RL1 9.10 0.217 100 50 36 01/14/10 01/14 LSC-005
R912072-04 Lab Control Sample 9.33  0.210 100 50 01/14/10 01/14 LSC-005
R912072-05 Method Blank 9.57 0.210 100 50 01/14/10 01/14 LSC-005
R912072-06 Duplicate (R912072-01) 8.48 0.231 100 50 45 01/14/10 01/14 LSC-005
Nominal values and limits from method 400 0.210 25 180
PROCEDURES REFERENCE TRITIUM_COX_LSC AVERAGES + 2 SD MDA 8.96 + 0.952
Cp-251 Tritium/Carbon-14 Oxidation, rev 11 FOR 6 SAMPLES YIELD _100 * 0
Lab id EBRLNE
Protocol CHERC

METHOD SUMMARIES
Page 5
SUMMARY DATA SECTION
Page 18

Version Ver 1.0

Form DVD-IMS

Version 3.06

Report date 01/28/10




Test NI L Matrix SOLID
SDG 7540

Contact N. Joseph Verville

Page 282 of 290

EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP H4105

LAB METHOD SUMMARY

NICKEL 63 IN SOLIDS
LIQUID SCINTILLATION COUNTING

Client CHPRC

Contract No. 33677

Contract SDG H4105

RESULTS
LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET CLIENT SAMPLE ID Nickel 63
Preparation batch 7236-018
R912072-01 7540-001 B22RJ6 U
R912072-02 7540-002 B22RJS
R912072-03 7540-003 B22RL1 u
R912072-04 7540-004 Lab Control Sample ok
R912072-05 7540-005 Method Blank U
R912072-06 7540-0086 Duplicate (R912072-01) = U
Nominal values and limits from method RDLs (pCi/g) 30.0
METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
SAMPLE ID TEST FIX CLIENT SAMPLE ID pCi/fg g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 7236-018 20 prep error 11.2 % Reference Lab Notebook No. 7236 pg. 018
R912072-01 B22RJ6E 7.84 0.200 87 50 51 01/1%/10 01/20 LSC-005
R912072-02 B22RJS 3.53 0.500 7 50 51 01/19/10 01/20 LSC-005
R912072-03 B22RL1 3.46 0.500 79 50 42 01/19/10 01/20 LSC-005
R912072-04 Lab Control Sample 8.08 0.200 85 50 01/19/10 01/20 LSC-005
R912072-05 Method Blank 5.29 0.200 83 100 01/19/10 01/20 LSC-005
R912072-06 Duplicate (R912072-01) B8.33 0.200 82 50 51 01/19/10 01/20 LSC-005
Nominal values and limits from method 30.0 0.200 40-110 25 180
PROCEDURES REFERENCE NIe3_LSC AVERAGES + 2 5D MDA 6.09 = 4.57
SPP-070 Soil Dissolution, < 1.0g Aliquot, rev 1 FOR 6 SAMPLES YIELD B2 + 7
CP-281 Nickel-63 Purification By Extraction
Chromatography, rev 5
Lab id EBRLNE
Protocol CHPRC
METHOD SUMMARIES Version Ver 1.0
Page 6 Form DVD-LMS
SUMMARY DATA SECTION Version 3.06
Page 19 Report date 01/28/10
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