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Date: 6 October 2014

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consulting

Project:  100-1U-2 & 100-1U-6 Remaining Waste Sites — Soil Full Protocol - Waste Site
600-332

Subject: Diesel Range Organics - Data Package No. X0074-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. X0074
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte

JITXF8 8/12/14 Sail c See note 1
1 — Diesel range organics by NWTPH-Dx.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). 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 Data Requested by Client

DATA QUALITY OBJECTIVES
Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Analytes must be extracted within 14 days of the date of sample collection and
analyzed within 40 days of extraction.

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



All holding times were acceptable.

Method Blanks

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

All method blank results were acceptable.

Field (equipment) Blanks

No field blanks were submitted for analysis.

Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy
of the reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in
duplicate using five compounds for which percent recoveries must be within a range of
50-150% or within laboratory control limits. If spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Undetected sample results with spike recoveries below
control limits are qualified as estimates and flagged "UJ". Undetected sample results
are not qualified if the spike recovery is above control limits. Sample results greater
than five times the spike concentration require no qualification.

All accuracy results were acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for individual
samples. Matrix-specific surrogate compound recovery control windows have been
established by the EPA CLP program. If two surrogates of the same class of



compounds (base/neutral or acid) are out of control limits, all associated sample results
greater than the contract required quantitation limit (CRQL) are qualified as estimates
and flagged "J". Sample results less than the CRQL and below the lower control limit
are qualified as estimates and flagged "UJ". Sample results less than the CRQL with
recoveries above the upper control limit require no qualification. If a surrogate recovery
is less than 10%, detects are qualified as estimates and flagged "J" and nondetects are
rejected and flagged "UR".

All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries
of duplicate matrix spike analyses performed on a sample. Samples results must be
within RPD limits of +/-30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

All duplicate results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

Analytical Detection Levels

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

Completeness
Data package No. X0074 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

Washington Closure Hanford Contract #S00W307A00 (March 2008), Dafa Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.
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Glossary of Data Reporting Qualifiers



Qualifiers which may be applied by data validators in compliance with the WCH
validation SOW are as follows:

U

uJ

UR

NJ

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

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

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

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

Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QcC
deficiency.

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

Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications usable for decision-making purposes).
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Summary of Data Qualification



DIESEL RANGE ORGANIC DATA QUALIFICATION SUMMARY*

SDG: X0074

REVIEWER:
ELR

Project: 600-332

PAGE_1 OF 1

COMMENTS: No qualifiers assigned

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

misinterpretation of results contained in the table.
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843} 556-8171 — www.gel.com

1
Report Date:  August 25, 2014
Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner Client SDG: X0074

Project: RC-232 Soil

Client Sample ID:  JITXF8 ‘ Project: WCHNO00213

Sample ID: 354864001 Client ID: WCHNOO1

Matrix: SOIL , \\‘{

Collect Date: 12-AUG-14 13:14 ‘// \9

Receive Date: 15-AUG-14 [ 0

Collector: Client

Moisture: .541%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected” .
Diesel Range Organics (C10-C20) U 2170 2170 6690 ug/kg 1 BYTI 08/21/14 1328 1412997 1
Motor Oil (C20-C36) 16600 2170 6690 ug/kg 1
The following Prep Methods were performed: .
Method Description Analyst Date . Time PrepBatch
SW846 3541 3541 DRO IN SOIL PREP SXW3 08/20/14 1746 1412996
The following Analytical Methods were performed:
Method Description Analyst Comments
1 NWTPH-Dx in Soil
Surrogate/Tracer Recovery  Test Result Nominal Recovery% Acceptable Limits
o~Terpheny! SW 3541/NWTPH-Dx in Soil "Dry Weight 513 ug/kg 669 76.7 (50%—150%)

Corrected”
Notes:
10
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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FID Diesel Range Organics
WC-HANFORD, INC. (WCHN)

SDG X0074
Method/Analysis Inf .
Procedure: Analysis of Diesel Range Organics by Flame Ionization Detector
Analytical Method: NWTPH-Dx in Soil
Prep Method: SW846 3541

Analytical Batch Number: 1412997
Prep Batch Number: 1412996

Sample Analysis

The following samples were analyzed using the analytical protocol as established in NWTPH-Dx in Soil:

Sample ID  Client ID

354864001  J1TXF8

1203151940  MB for batch 1412996

1203151941  Laboratory Control Sample (LCS)

1203151942 354864001(J1 TXF8) Matrix Spike (MS) .
1203151943 354864001(J1TXF8) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.

P i Iytical Method Verificat

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-OA-E-003 REV# 24.

Raw data reports are processed and reviewed by the analyst using the Chemstation software package. False
positives have been removed from the quantitation reports per standard operating procedures (SOP).

li i

Initial Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

Continuing Calibration Verification (CCV) Requirements

All associated calibration verification standard(s) (ICV or CCV) met the acceptance criteria. Analyte peaks
cluted within the established retention time windows for this method.

Ouality C L(QC) Inf .

Method Blank (MB) Statement

12
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The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
All surrogate recoveries were within the established acceptance criteria for this SDG.

Laboratory Control Sample (L.CS) Recovery
The LCS spike recoveries met the acceptance limits.

QC Sample Designation
Sample 354864001 (J1TXF8) was selected for the matrix spike and matrix spike duplicate analysis. -

Matrix Spike (MS) Recovery Statement
The MS recovery was within the established acceptance limits.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recovery was within the established acceptance limits.

MS/MSD Relative Percent Difference (RPD) Statement
The RPD between the MS and MSD met the acceptance limits.

Technical Inf .

Holding Time Specifications

GEL assigns holding times based on the associated methodology, which assigns the date and time from sample
collection of sample receipt. Those holding times expressed in hours are calculated in the Alphal.IMS system.
Those holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG met
the specified holding time.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP. Analyte peaks eluted within the established retention time
windows for this method.

Sample Dilutions
The samples in this SDG did not require dilutions.

Sample Re-extraction/Re-analysis
Re-extractions or re-analyses were not required in this SDG.

Miscell Inf .
Electronic Package Comment

This package was generated using an electronic data processing program referred to as "virtual packaging". In an
effort to increase quality and efficiency, the laboratory is developing systems to eventually generate all data
packages electronically. The following change from "traditional” packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. The data
validator will always sign and date the case narrative.

Data Exception (DER) Documentation
Data exception report (DER) is generated to document procedural anomalies that may deviate from referenced
SOP or contractual documents. A data exception report (DER) was not generated for this SDG.

Manual Integrations
Certain standards and samples may have required manual integration to correctly position the baseline as set in

13



the calibration standard injections. If manual integration was performed, copies of all manual integration peak
profiles are included in the raw data section of this fraction.

Additional Comments

The additional comments field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis, and to list any report documents generated as a result of
sample analysis or review. The additional comments were not required.

System Configuration

The Diesel Range Organics analysis was performed on the following instrument configuration:

Instrument System Column .
D Instrument Configuration D Column Description
Agilent Gas Agilent 6890N 30m x O.ZSnim,
FID7.1 Chromatograph GC/FID DB-5MS 0.25um(J&W)
Certification S

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

14
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Qualifier Definition Report
for

WCHN001 WC-HANFORD, INC.
Client SDG: X0074 GEL Work Order: 354864 Project: RC-232 Soil

The Qualifiers in this report are defined as follows:
U Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total
analytical error.

DL Indicates that sample is diluted.
RA Indicates that sample is re—analyzed without re—extraction.
RE Indicates that sample is re—extracted.

Review/Validation

GEL requires all analytical data to be verified by a qualified data reviewer. In addition, all CLP-like deliverables
receive a third level review of the fractional data package.

The following data validator verified the information presented in this data report:

Signature: L - &o Name: Jimin Cao

Date: 25 AUG 2014 Title: Data Validator

15
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Data Validation Supporting Documentation
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

YN
VALIDATION
LEVEL- A B C D E
PROJECT:  (, QO ~3DZ DATAPACKAGE: QOO 7}(1
vaupator: @R | Chel pate:  [O/S[(Y
L2 v !
SDG: YOO / ((7
ANALYSES PERFORMED
8015 8021 8141 8151 8315
/' Y ~
WTPH-HCID WTPH-G ( WTPH-D )
u
SAMPLES/MATRIX:
-
Qof
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification dOCUMENLALION PIESENLT .........coveviviviveieeeecreieeecetete et nsse s en e seaesensesassnnses Yes (No /N/A
Comments:
2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)
Initial calibrations aCCEPLABIET .........ccoririirerieiiec ettt Yes
Continuing calibrations acceptable? ..........ccoviviirieiinci et e Yes
Standards traceable? ..o e e Yes
Standards explred‘7 ............................................................... Yes
Calculation check aCCePLADIE? .......covuiirieriiiiiiecree ettt e e r s Yes
Comments:
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)
Calibration blanks analyzed? (Levels D, E) .o
Calibration blank results acceptable? (Levels D, E) oo
Laboratory blanks analyZed? ... s
Laboratory blank results acceptable?..........ccoiimiiiiniiieien e s
Field/trip blanks analyzed? (Levels C, D, E)
Field/trip blank results acceptable? (Levels C, D, E) ..o

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

Comments: y-o P(A

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

Surrogates/system monitoring compounds analyzed? ...
Surrogate/system monitoring compound recoveries acCeptable? ..o

Surrogates traceable? (Levels D, B) oo s

MS/MSD 1esults @CCEPLADIEY.....coviuiiriieieiricciirnicr et s
MS/MSD standards NIST traceable? (Levels D, E) c.cooovvvoniininiiniiii it
MS/MSD standards expired? (Levels D, E) ..o Y
LCS/BSS samples analyzed? ...t snssiss s sne st
LCS/BSS 1eSUltS ACCEPLADIET. .......oorvrrecerrreemseeiasecesensirensissssssesiasesssssssssssss st snesesensssenissnsssecsans '
Standards traceable? (Levels D, E)u.o.oovciiioiiiiiciinieeses et s

Standards expired? (Levels D, E) oo

Transcription/calculation errors? (Levels D, B}

Performance audit sample(s) analyZed? ... Yes
Performance audit sample results acceptable? ... ..o Yes No\N//

Comments;

no A7
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

A PRECISION (Levels C, D, and E)
Duplicate RPD values acCeptable? ...t
DUPLICate rESUIS ACCEPIADIE?.....vvvevsrevssreiescramissrrisis b e
MS/MSD standards NIST traceable? (Levels D, E)

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

Field duplicate RPD values aCCeptable? ......c.vvmiiiimniiiinim st Yes
Field split RPD values aCCeptable?........cociiuiummriimsiisisnssnisssss s Yes
Transcription/calculation errors? (Levels D, B} Yes

Comments:

6. HOLDING TIMES (all levels)

Samples Properly PreSerVEA? ... oo iuerumimrimisis st .

Sample holding times aCCEPLADIE? .......riuueerririiiiriis st

Comments:

20



HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

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

levels)

Results reported for all requested analySes? ...

Results supported in the raw data? (Levels D, E) ..o ’
Samples properly prepared? (Levels D, E) ..ot s
Detection 1mits meet RDL7? ..coc.ooiiiiieeceni et ctesar ettt a e s bt r e nne s No
Transcription/calculation errors? (Levels D, E)....cccoviiicniiiniiiiicne e Yes No @
Comments:

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ® (or other aborbant) cleanup performed?..........c.ccoomnvinerecinniic e Yes

Lot Check PerfOrmMEd? .......co.icivrieieirerircceree et cee e sr et st nas e n e besne s besansmsbesaanennran Yes
Check reCOVETIES ACEPIADIET ......cciiiiiiiciriceeeeenrieennr e et st sr s reon s s sresr s smsansaesbesaaeresane Yes
Check materials traceable? ...........coiiiiiini et e et e Yes
Check materials EXPITEAT ......ocooveieeieiiree ettt et b e eaer bbb et b s Yes
Analytical batch QC given similar cleanup? ... Yes
Transcription/Calculation EITOTS? .....c..ccooiiiiei ittt ettt e v enss s Yes
Comments:
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Additional Documentation Requested by Client
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 ~ (843) 556-8171 -~ www.gel.com

Qgs'g‘mm Report Date: August 25, 2014
WC-Hanford, Inc. Page 1
2620 Fermi Avenue
MSIN H4-21
Richland, Washington
Contact: Joan Kessner
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Tin
Diesel Range Organics
Batch 1412997
QC1203151941 LCS
Diesel Range Organics (C10-C20) 66600 53400 ug/kg 80.1 (70%—-130%) BYT1 08/21/14 1.
Motor Oil (C20—C36) 66600 58100 ug/kg 872  (70%—130%)
**o~Terphenyl 666 559 ug/kg 839  (50%—150%)
QC1203151940 MB
Diesel Range Organics (C10—C20) 8] 2160 ug/’kg 08/21/14 12
Motor Oil (C20-C36) 8] 2160 ug/kg
**o~Terphenyl 666 469 ug/kg 704  (50%—150%)
QC1203151942 354864001 MS
Diesel Range Organics (C10—-C20) 67000 U 2170 55700 ug’kg 832  (70%—130%) 08/21/14 14
Motor Qil (C20-C36) ~ 67000 16600 79000 ug/kg 93.1  (70%-130%)
**o—Terphenyi 670 513 568 ug/kg 848  (50%-150%)
QC1203151943 354864001 MSD ]
Diesel Range Organics (C10—C20) 66900 U 2170 56800 ug/kg 1.91 848 (0%—-20%) 08/21/14 14
Motor Oil (C20—C36) 66900 16600 78000 “ug/kg 1.24 91.7 (0%—20%)
**o~Terphenyl 669 513 582 ug/kg 87  (50%—150%)
Notes:

The Qualifiers in this report are defined as follows:

A The TIC is a suspected aldol-condensation product

Analyte has been confirmed by GC/MS analysis
Results are reported from a diluted aliquot of sample.

Concentration exceeds the calibration range of the instrument

~ m g 0O w

appropriate). Value is estimated

Page 61 of 172
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The analyte was detected in both the associated QC blank and in the sample.

The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as



Date: 6 October 2014

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consulting :

Project:  100-1U-2 & 100-1U-6 Remaining Waste Sites — Soil Full Protocol - Waste Site
600-332

Subject: Gasoline Range Organics - Data Package No. X0074-GEL

INTRODUCTION

This memo presents the resuits of data validation on Data Package No. X0074
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte

J1TXF8 , 8/12/14 Soil Cc See note 1
1 — Gasoline range organics by NWTPH-Gx.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). 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 Data Requested by Client

DATA QUALITY OBJECTIVES
Holding Times

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

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

All holding times were acceptable.



Method Blanks

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

All method blank results were acceptable.

Field (equipment) Blanks

No field blanks were submitted for analysis.

Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy
of the reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in
duplicate using five compounds for which percent recoveries must be within a range of
50-150% or within laboratory control limits. If spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Undetected sample results with spike recoveries below
control limits are qualified as estimates and flagged "UJ". Undetected sample results
are not qualified if the spike recovery is above control limits. Sample results greater
than five times the spike concentration require no qualification.

All accuracy results were acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for individual
samples. Matrix-specific surrogate compound recovery control windows have been
established by the EPA CLP program. If two surrogates of the same class of
compounds (base/neutral or acid) are out of control limits, all associated sample results
greater than the contract required quantitation limit (CRQL) are qualified as estimates
and flagged "J". Sample results less than the CRQL and below the lower control limit



are qualified as estimates and flagged "UJ". Sample results less than the CRQL with
recoveries above the upper control limit require no qualification. If a surrogate recovery
is less than 10%, detects are qualified as estimates and flagged "J" and nondetects are
rejected and flagged "UR".

All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries
of duplicate matrix spike analyses performed on a sample. Samples results must be
within RPD limits of +/-30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

All duplicate results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

Analytical Detection Levels

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

Completeness

Data package No. X0074 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

Washington Closure Hanford Contract #S00W307A00 (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.
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Qualifiers which may be applied by data validators in compliance with the WCH
validation SOW are as follows:

U

uJ

UR

NJ

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

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

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

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

Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

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

Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications usable for decision-making purposes).
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GASOLINE RANGE ORGANIC DATA QUALIFICATION SUMMARY*

SDG: X0074

REVIEWER:
ELR

Project: 600-332

PAGE_1_OF 1

COMMENTS: No qualifiers assigned

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

misinterpretation of results contained in the table.
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  August 29, 2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner Client SDG: X0074

Project: RC-232 Soil

Client Sample ID: JITXF8 Project: WCHN00213

Sample ID: 354864001 Client ID: WCHNOO01

Matrix: SOIL

Collect Date: 12-AUG-14 13:14 l//

Reccive Date:  15-AUG-14 lé \

Collector: Client [O

Moisture: 541%
Parameter Qualifier  Result DL RL Units DF Analyst Date TimeBatch Method
Volatiles GRO Organics
NWTPH-Gx GRO in Soil "Dry Weight Corrected”
gélxg(;line Range Organics (C6 - U 16.8 16.8 50.3 UG/KG 1 RXY! 08/22/14 1234 1413825 1
The following Prep Methods were performed:
Method Description Analyst Date Time  Prep Batch
NWTPH-GX in Soil NWTPH-Gx Prep in Soil RXY1 08/22/14 1220 1413824

The following Analytical Methods were performed:
Method ~ Description Analyst Comments

! NWTPH-Gx in Soil

Surrogate/Tracer Recovery  Test Result Nominal  Recovery%  Acceptable Limits
Bromofluorobenzene NWTPH-Gx GRO in Soit "Dry Weight Corrected” 419 UG/KG 50.0 834 (50%-150%)
Notes:

10

Yage 72 of 172



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation

11



GC Volatile Organics
WC-HANFORD, INC, (WCHN)

SDG X0074
Method lysis Inf .
Procedure: Volatile Total Petroleum Hydrocarbons by Flame Ionization Detector
Analytical Method: NWTPH-Gx in Soil
Prep Method: NWTPH-Gx in Soil

Analytical Batch Number: 1413825
Prep Batch Number: 1413824

Sample Analysis

The following client and quality control samples were analyzed to complete this sample delivery group/work
order using the methods referenced in the Analysis Information section:

Sample ID  Client 1D

354864001 JITXF8

1203154018 MB for batch 1413824

1203154021 Laboratory Control Sample (1L.CS)

1203154019  354868001(J1TXHO) Post Spike (PS)
1203154020 354868001(J1 TXHO) Post Spike Duplicate (PSD)

The samples in this SDG were analyzed on a "dry weight” basis.

NOTE: For volatile organic analyses the matrix spike designations may be indicated as "PS" or "PSD". The "PS"
designation (post spike) indicates that the matrix was fortified prior to analysis but after applying any prep
factors, such as a dilution. The laboratory considers the MS/MSD and PS/PSD designations interchangeable.

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as

Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-OA-E-004 REV# 25.

Calibration Inf .

Initial Calibration

Al initial calibration requirements have been met for this sample delivery group (SDG). See the calibration
history report for a list of data files that were used to generate the initial calibration curve in the Standard Data
Section of this data package.

CCV Requirements
All associated calibration verification standard(s) (ICV or CCV) met the acceptance criteria. Analyte peaks
eluted within the established retention time windows for this method.

12
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Quality Control (!‘ 2C) Information

Method Blank (MB) Statement
The MB(s) analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
Surrogate recoveries, in all samples and quality control samples, were within the acceptance limits.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

QC Sample Designation
Sample 354868001 (J1TXHO) was selected for analysis as the matrix spike.

Matrix Spike (PS) Recovery Statement
The GRO recovery was within the acceptance limits.

Matrix Spike Duplicate (PSD) Recovery Statement
The GRO recovery was within the acceptance limits.

Relative Percent Difference (RPD) Statement
The RPD between the matrix spike pair met the acceptance limits.

Technical Inf .

Holding Time Specifications

GEL assigns holding times based on the associated methodology, which assigns the date and time from sample
collection of sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system.
Those holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG met
the specified holding time.

Sample Dilutions
The samples in this SDG did not require dilutions.

Sample Re-extraction/Re-analysis
Re-extractions or re-analyses were not required in this SDG.

Miscell Inf .
Electronic Packaging Comment

This data package was generated using an electronic data processing program referred to as virtual packaging. In
an effort to increase quality and efficiency, the laboratory has developed systems to generate all data packages
electronically. The following change from traditional packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. An
electronic signature page inserted after the case narrative will include the data validator’s signature and title. The
signature page also includes the data qualifiers used in the fractional package. Data that are not generated
electronically, such as hand written pages, will be scanned and inserted into the electronic package.

Data Exception (DER) Documentation
Data exception reports (DERs) are generated to document procedural anomalies that may deviate from
referenced SOP or contractual documents. A data exception report (DER) was not generated for this SDG.

13
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Manual Integrations
Data files associated with the initial calibration, continuing calibration check(s), and samples may have been
manually integrated to correct misidentification of peaks by the integration software.

Additional Comments
Additional comments were not required for this SDG.

System Configurstion

The GRO Organics analysis was performed on the following instrument configuration:

Instrument Instrument System Column Column P&T
1D Configuration ID Description Trap
Agilent 6890N GC/FID
VOC4A L w/ Ol 4560/Archon HPGEI0N DB-624  0PMMXI0N - or40
GC/FID x 15m
Autosampler :
14
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!
. : ‘ ~ Page 1ai1 |
Washington Closure Hanford |CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST|  Rf-zsz0sr | ™ E
Contact Telephona No. ‘ Project Coordinator Data T roun?
“@ﬂ SW xn Kessner 375-4688 KESSNER, .JH Fisth W8 e |
vject Dpsignation ‘ Location ' SAF No. 15 Days
100-1{J-2 & 100-1U-6 Remaining Waste Sites 6G0-332, Gable M. firing range septic system | Rc-232 :
yChesdNo. E » Fieid Logbook No. CoA Msthod of Shipment
RcC—S3-012 EL-1667-02 0603322000 Commerical Carrier / Hed & x
Ipped o o ‘OINrPropeltyNo. Bill of Lading/Alr Bill No,
GEL |aboratories Chariston ) Az Alg e NSAC
her Latis Shipped To =
Caol 4C Cool 4C Cool 4C Coud 4C Cool 4C Cool 4C Coal hC Cool 4C None
A 2R | e ~ f
Type of Container [ ar G Ga* oG G »d oG GP
)SSIBLE SAMPLE HAZARDS/REMARKS No. of Contalner(s) | ' 1 > 1 ) LIS T
i Volume 250mL. 250mL 125mL 40l 250mi. 250mL. 2500l 250mL 500mL
iaf Handling andior Stora . ooy
ec ng and/or ge Soe e (1) il M e | TPHOiwel |TPH-Gasoine | g0 voia - | sont. Covers- | 1911B0NC,
Sample Analysis Specil . | Rege- Range - OA = | Paks-8310 | PCBS - P cvarsoieied s i
- enctors | TR | wiPHO+ | WIPHG o EPABIST | (TCLP)-
13117470
No. Matrix Sampie Date Sample Time
X SOIL 12/t Sy
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS »
Ralrquphed ByARemoved Fom, DetwTme 4O " DatwiTme mammmwm&mcmmwmmmmmm
ng e e Gl WSueh /170 (1) ICP Metais - 8010TR (Close-out List) {Aluminurm, Antimony, Arspric, Barium, Berylium, Boron, Cadmium,
pad ByRemoved From Daialiime (42,3 BySiredin |04 Calcium, Chromium, Gobalt, Coppar, ron, Lead, Magnesium, , Molybdenurm, Nickel, Potassium,
;,,)-5\_4_ DASHEA U-12- .‘ = |Cl ﬁ ht].(h ‘l";/,q K37 Sslanium, Silicon, Sitver, Sodium, Vanadium, Zinc}, Mercury - 7471} (CV) (Mercury}
Wnﬁﬁﬁa«c DamTime o ~
e ¥ 3/ "-/ 3 *gmmmwmmaw
R From [ TR A JIWM
7 %mm&ww
n DuelTime
;ét by A 00 |
ByRsmoved From Daw/Time ecaived ted In ‘;
Relinqushed ByiRemoved From Dete/Tine ived By/Stofed in DatwTme
TION :
WCHHEE-011 }
£171n
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

.
VALIDATION h
LEVEL: A B U D B
PROJECT: (260 ~33 2 DATAPACKAGE: Yoo 7Y |
vaLaTor: B LR e (Oxel ate: (ofs (¢

SDG: Yoa 7Y
ANALYSES PERFORMED
8015 8021 8141 8151 8315

.
WTPH-HCID WTPH-G) WTPH-D
e

SAMPLES/MATRIX:
A T
AN
SO L (
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation Present? ... vrveirioionrnieee s Ya@ N/A
Comments:
2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)
Initial calibrations acCeptable? ........c.c v Yes
Continuing calibrations acceptable? ...........ovuvviimiieiiirii e Yes
StANAArdS tTACEADIET ......ceveveieriteetertesetet ettt e ra s ae e a s e s b e e e e S eae Yes
SEANAALAS EXPITEAT ... ..oveveeereieeeerreeeierie ittt b b e h ettt R s Yes
Calculation chECK ACCEPTADIET ....cocivivrerecer ettt st et Yes
Comments:

17



HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)
Calibration blanks analyzed? (Levels D, E) ....ccocoiiiiiiciiiiriiinseeensceeesvecresrensesasssesanseeseresesnsensesnssneas Yes No
Calibration blank results acceptable? (Levels D, E)...ocvciiiiicriiiiiiiicinieserecceviveise b Ye¢s No
G
Laboratory blank results acceptable?..........co.oioirioii e 3
Field/trip blanks analyzed? (Levels C, D, E).....cocoioiiiieiiecrecrieneseens e ees et ve e beveemevesreens
Field/trip blank results acceptable? (Levels C, D, E) .oovvireoiierere e v

Laboratory blanks analyZed? ..........ocooior it eae s erens

Transcription/calculation errors? (Levels D, E)..cvviioiieieiecre vt e cerees e svene

Comments: '_A o ﬂ;

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

Surrogate/system monitoring compound recoveries acceptable? ........c.vcviiiiiriniinicenree e
Surrogates traceable? (Levels Dy EY ittt sresraen e sieane
Surrogates expired? (Levels D, E) ..ottt
MSE/MSD samples aNAIYZRAT ..ot
MS/MSD results aCCePLabIe?.......ociviiireriireireeerre ettt et sb e et s re e s e be e
MS/MSD standards NIST traceable? (Levels D, E) covvivviiirereeeccerecreeereeeere s e sneesee s Yes N%
MS/MSD standards expired? (Levels D, E) ..c.c.ociiiiiirieeeeeecenee s sesseesnesicsnesesnesescsnesseaans Yes No N/

LCS/BSS samples analyzed?.........coveovecnieeeieinriesiceeniieciesenaeeeiesesesenesseeessessessasenesessreenesesne o on
LCS/BSS results acceptable?........coueueimeiiiceeeieieceee ettt e e .
Standards traceable? (Levels D, E).ouvoiriiiiiicenciienr e e e No
Standards expired? (Levels D, E) ..ottt saens Yes No

Transcription/calculation errors? (Levels D, E)..ooviviniciiiiniiiiinises st Yes
Performance audit sample(s) analyZed? ........cccveriiininniini e s Yes (No N/
Performance audit sample results acceptable? ..o Yes No N/

Comments;

VelFr
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)
Duplicate RPD values acceptable?

R L T T R

Duplicate results 20Ceptable?.........ciiiiiimriims it
MS/MSD standards NIST traceable? (Levels D, E) ..o
MS/MSD standards expired? (Levels Dy E) ..ot st
Field duplicate RPD values acceptable?
Field split RPD values acceptable?

Transcription/calculation errors? (Levels D, E)

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

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

Comments:

6. HOLDING TIMES (all levels)

Samples properly Preserved? ... .. ceririeire e e e :

Sample holding times acceptable? ...

Comments:

19



HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DPETECTION LIMITS (all
levels)

Results reported for all requested analySes? .......covvoeieemtiriieic s
Results supported in the raw data? (Levels D, E)

Samples properly prepared? (Levels D, E)

Detection Hmits MEEt RDLL? oo ovioeeeieeeteccisiriosnserieneneesanssseessreessnmsmsssesassasssssnsesssesssaessenssssessssssonssseafoe Yed\ No N/A

Transcription/calculation errors? (Levels D, E)

.................................................................................... @\N
Comments:

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ® (or other aborbant) cleanup performed?.........oooiii s Yes Ngj N/A
L0t Check PEITOIMEAT .....coceeerecmiiniteiierire sttt b e Yes

Check recoVeries aCEPLADIET ........coiimiiiiiiiiemiiirsterr b s Yes No
Check Materials trac@aDIET ......cooviiiiiiri ettt et Yes

Check MAterials EXPIFEA? ....c.oveveeivereecinrisirimserisss it ssees s b Yes

Analytical batch QC given stmilar Cleamup? ..o Yes
Transcription/Calculation EITOTS? ..o Yes
Comments:

20
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summam Report Date: August 29, 2014
WC-Hanford, Inc. Page 1 of 2
2620 Fermi Avenue
MSIN H4-21
Richland, Washington
Contact: Joan Kessner
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil
Parmname NOM Sample_Qual QC Usits _RPD% REC% _ Range Aulst _ Date Time
Volatiles GRO Organics
Batch 1413825 e — ——— -
QC1203154021 LCS
Gasoline Range Organics (C6 - 500 386 UG/KG 771 (70%-130%) RXY1 08/22/14 09:38
C10)
**Bromofluorobenzene 413 UG/KG 825  (50%-150%)
QC1203154018 MB
Gasoline Range Organics (C6 - 8] 16.7 UG/KG 08/22/14 10:33
C10)
**Bromofluorobenzene 51.4 UG/KG 103 (50%-150%)
QC1203154019 354868001 PS
Gasoline Range Organics (C6 - 500 U 0.00 372 ug/L 744  (10%-130%) 08/22/14 14:35
C10)
**Bromofluorobenzene 50.0 31.5 372 ug/L 745  (50%-150%)
QC1203154020 354868001 PSD
Gasoline Range Organics (C6 - 500 8] 0.00 370 ug/L 0.469 74 (0%-20%) 08/22/14 15:04
C10)
**Bromofluorobenzene 50.0 37.5 34.6 ug/L 69.1  (50%-150%)
Notes:

The Qualifiers in this report are defined as follows:

A

- m g 0w

N < X =+ 7

The TIC is a suspected aldol-condensation product

The analyte was detected in both the associated QC blank and in the sample.
Analyte has been confirmed by GC/MS analysis

Results are reported from a dituted aliquot of sample.

Concentration exceeds the calibration range of the instrument

The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as

appropriate). Value is estimated
Aroclor target analyte with greater than 25% difference between column analyses.

Spike and/or spike duplicate sample recovery is outside control limits.

Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Analyte failed to recover within LCS limits (Organics only)

22
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Date: 6 October 2014

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consuiting

Project:  100-1U-2 & 100-1U-6 Remaining Waste Sites — Soil Full Protocol - Waste Site
600-332

Subject: Herbicides - Data Package No. X0074-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. X0074
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte

J1TXF8 8/12/14 Soil C See note 1
1 — Herbicides by 8151A.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). 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 Data Requested by Client

DATA QUALITY OBJECTIVES
Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Analytes must be extracted within 14 days of the date of sample collection and
analyzed within 40 days from the date of extraction. S

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



Due to the extraction holding time being exceeded by less than twice the limit, all
herbicide results in sample batch 1415555 were qualified as estimates and flagged “J".

All other holding times were acceptable.

Method Blanks

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

All method blank results were acceptable.

Field (equipment) Blanks

No field blanks were submitted for analysis.

Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy
of the reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in
duplicate using five compounds for which percent recoveries must be within a range of
50-150% or within laboratory control limits. if spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Undetected sample results with spike recoveries below
control limits are qualified as estimates and flagged "UJ". Undetected sample results
are not qualified if the spike recovery is above control limits. Sample results greater
than five times the spike concentration require no qualification.

Due to an LCS recovery outside QC limits (32.8% & 46.3%), all dinoseb results were
qualified as estimates and flagged “J".



Due to matrix spike recoveries outside QC limits, the dalapon (0%) and dinoseb (0%)
results in sample batch 1415555 were qualified as estimates and flagged “J".

Due to matrix spike duplicate recoveries outside QC limits, the dalapon (0%) and
dinoseb (23.9%) results in sample batch 1415555 were qualified as estimates and
flagged “J".

All other accuracy results were acceptable.

Surrogate Recovery

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

All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries
of duplicate matrix spike analyses performed on a sample. Samples results must be
within RPD limits of +/-30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

Due to an RPD outside QC limits (200%), the dinoseb results in sample batch 1415555
were qualified as estimates and flagged “J".

All other duplicate results were acceptable.



Field Duplicate Samples

No field duplicates were submitted for analysis.

Analytical Detection Levels
Reported analytical detection levels are compared against the required quantitation

limits (RQL’s) to ensure that laboratory detection levels meet the required criteria. All
analytes met the RQL.

Completeness
Data package No. X0074 was submitted for validation and verified for completeness.

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

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES
The following minor deficiencies were noted:
o Due to the extraction holding time being exceeded by less than twice the limit, all

herbicide results in sample batch 1415555 were qualified as estimates and flagged
HJ”.

Due to an LCS recovery outside QC limits (32.8% & 46.3%), all dinoseb results were
qualified as estimates and flagged “J".

Due to matrix spike recoveries outside QC limits, the dalapon (0%) and dinoseb (0%)
results in sample batch 1415555 were qualified as estimates and flagged “J”.

Due to matrix spike duplicate recoveries outside QC limits, the dalapon (0%) and
dinoseb (23.9%) results in sample batch 1415555 were qualified as estimates and
flagged “J".

Due to an RPD outside QC limits (200%), the dinoseb results in sample batch
1415555 were qualified as estimates and flagged “J".



Data flagged "J" indicates that the associated concentration is an estimate, but under
the WCH statement of work, the data may be usable for decision-making purposes. All
other validated results are considered accurate within the standard error associated
with the methods.

REFERENCES

Washington Closure Hanford Contract #300W307A00 (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.
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Qualifiers which may be applied by data validators in compliance with the WCH
validation SOW are as follows:

U

uJ

UR

NJ

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

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

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

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

Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

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

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



Appendix 2

Summary of Data Qualification



HERBICIDE DATA QUALIFICATION SUMMARY*

SDG: X0074 REVIEWER: | Project: 600-332 PAGE_1 OF 1
ELR
COMPOUND QUALIFIER SAMPLES AFFECTED | REASON
Dinoseb J All LCS recovery
Dalapon J All in analytical batch MS & MSD
Dinoseb 1415555 recovery
Dinoseb J All in analytical batch RPD
1415555
All J All in anlytical batch Hold time
1415555

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

misinterpretation of results contained in the table.




Appendix 3

Annotated Laboratory Reports
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: September 5, 2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
_Contact: Joan Kessner Client SDG: X0074
Project: RC-232 Soil
Client Sample ID: J1TXF8 Project: WCHN00213
Sample 1D: 354864001 ClientID:  WCHNOOI1
Matrix: SOIL
Collect Date: 12-AUG-14 13:14 V‘/ L‘t
Receive Date: 15-AUG-14 O\L"\
Collector: Client \
Moisture: .541%
Parameter __ Qualifier Result DL RL' Units DF Analyst Date TimeBatch Method

Semi-Volatiles-HERB
8151A Herbicides Soil "Dry Weight Corrected”

2,45-T pu 333 333 10.0 ug’kg 2 LXA1 08728/14 1652 1414273 i
2.4,5-TP DU 333 3.33 10.0 ug/kg 2
24-D DJ 5.58 333 10.0 ug/kg 2
2,4-DB DTU 3.33 333 10.0 ug/kg 2
Dalppon DU 70.3 703 201 ug/kg 2
Dicamba DU 4.02 4.02 10.0 ug/kg 2
Dichlorprop DU 4.54 4.54 10.0 ug/kg 2
Dinoseb pulS 333 ‘ 333 10.0 ug/kg 2
MCPA DU 462 462 2010 ug/kg 2
MCPP DU 402 402 2010 ug/kg 2
245-T ux X 1.67 1.67 5.03 ug/kg 1 LXAl 09/047/14 1918 1415555 2
2,4,5-TP Ux 1.67 1.67 5.03 ug/kg 1
24-D TUX 1.67 1.67 5.03 ug/kg 1
2,4-DB TUX 1.67 1.67 5.03 ug/kg i
Dalapon TUX 352 352 101 ug/kg 1
Dicamba UXx 2.01 2.01 5.03 ug/kg 1
Dichlorprop Ux 227 227 5.03 ug/kg |
Dinoseb TUX 1.67 1.67 5.03 ug/kg 1
MCPA UXx 231 231 1010 ug/kg !
MCPP TUX 201 201 1010 ug/kg 1
The following Prep Methods were performed: L
Method Description Analyst Date Time Prep Batch
SW8468151A 8151A Herbicides Prep in Soil AXV1 08726/14 1835 1414271 o
SW846 8151A 8151A Herbicides Prep in Soil SIwi 09/02/14 1120 1415552
The following Analytical Methods were performed:
Method Description Analyst Comments
1 SW846 8151A
2 SW846 8151A
3 SW846 8I51A
Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits
2.4-Dichlorophenylacetic acid 8151A Herbicides Soil "Dry Weight Corrected” 106 ug/kg 100 106 (38%-142%)
2,4-Dichlorophenylacetic acid 8151A Herbicides Soil "Dry Weight Corrected” 89.8 ugkg 101 893 (38%-142%)

11
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Herbicide Case Narrative
WC-HANFORD, INC. (WCHN)

SDG X0074
Method/Analysis Inf .
Procedure: Analysis of Chlorophenoxy Acid Herbicides by ECD
Analytical Method: SW846 8151A
Prep Method: SW846 8151A

Analytical Batch Number: 1414273
Prep Batch Number: 1414271

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 8151A:

Sample ID Client ID

354864001 JITXF8

1203155210 MB for batch 1414271

1203155213  Laboratory Control Sample (LCS)

1203155211  354864001(J1TXF8) Matrix Spike (MS)
1203155212 354864001(J1TXF8) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.

p on/Analytical Method Verificati

SOP Reference .

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-OA-E-011 REV# 21.

Raw data reports are processed and reviewed by the analyst using ChemStation software package. False positives
have been removed from the quantitation reports per standard operating procedures (SOP).

Calibration Jnf .

Initial Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

Continuing Calibration Verification (CCV) Requirements

All Initial Calibration Verification (ICV) requirements have been met for this SDG. However, not all Calibration
Verification Standards (CCV) requirements were met. Several target analytes failed acceptance criteria with a
negative bias on one analytical column in the standards bracketing the samples in this SDG. The negative bias
for the analytical data is a result of instrument response decreasing after the initial calibration. The instrument
response never decreased to a point where the target analytes would not be detected. Since these target analytes
were not detected in the samples, the non-compliance had no adverse impact on the data. All analytes were

13
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within the established retention time windows for this method.
Quality C L(QC) Inf .

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries -

The MS and MSD, 1203155211 (J1ITXF8) and 1203155212 (J1TXF8), did not meet surrogate recovery
acceptance criteria. Since there were target analytes detected above the reporting limits in the associated parent
sample, the biased high surrogate recoveries had no adverse impact on the data and the results have been
reported.

Laboratory Control Sample (LCS) Recovery

The LCS(1203155213) did not meet spike recovery acceptance criteria for Dinoseb. The batch was re-extracted
out of holding in batch 1415555. Since the re-extraction batch met the LCS acceptance criteria, both sets of data
results have been reported.

QC Sample Designation
Sample 354864001 (JITXF8) was selected for analysis as the matrix spike and matrix spike duplicate.

Matrix Spike (MS) Recovery Statement

The MS, 1203155211 (J1TXF8), did not meet spike recovery acceptance criteria for 2,4-DB. Since 2,4-DB was
not detected above the reporting limits in the associated parent sample, the biased high spike recoveries had no
adverse impact on the data and the results have been reported.

Matrix Spike Duplicate (MSD) Recovery Statement

The MSD, 1203155212 (JITXF8), did not meet spike recovery acceptance criteria for 2,4-DB. Since 2,4-DB was
not detected above the reporting limits in the associated parent sample, the biased high spike recoveries had no
adverse impact on the data and the results have been reported.

MS/MSD Relative Percent Difference (RPD) Statement
The RPD(s) between the MS and MSD met the acceptance limits.

Techpical Inf .

Holding Time Specifications

GEL assigns holding times based on the associated methodology, which assigns the date and time from sample
collection of sample receipt. Those holding times expressed in hours are calculated in the AlphalL.IMS system.
Those holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG met
the specified holding time.

Preparation/Analytical Method Verification -
All procedures were performed as stated in the SOP. All reported analyte detections in client and quality control

samples were within the established retention time windows. Reported target analyte concentrations were
confirmed on a dissimilar column.

Sample Dilutions
Samples 1203155211 (JITXF8), 1203155212 (J1TXF8) and 354864001 (JITXF8) were diluted due to high
concentrations of non-target analytes within the retention time window of interest.

Sample Re-extraction/Re-analysis
Sample 354864001 (JITXF8) was re-extracted out of holding in batch 1415555 due to LCS failure.

14
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Miscell lnf .
Electronic Package Comment

This data package was generated using an electronic data processing program teferred to as virtual packaging. In
an effort to increase quality and efficiency, the laboratory has developed systems to generate all data packages
electronicaily. The following change from traditional packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. An
electronic signature page inserted after the case narrative of each electronic package will indicate the reviewer
name associated with the generation of the data and package. The data validator will always sign and date the
case narrative. Data that are not generated electronically, such as hand written pages, will be scanned and
inserted into the electronic package.

Data Exception (DER) Documentation
The following DER was generated for this SDG: 1331280.

Manual Integrations

Some initial calibration standards, continuing calibration standards, and/or samples may have required manual
integration to correctly position the baseline as set in the calibration standard injections. If manual integration
was performed, copies of all manual integration peak profiles are included in the raw data section of this
Herbicide fraction.

Additional Comments

The additional comments field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis, and to list any report documents generated as a result of
sample analysis or review. The following additional comments were required:

The higher results from either column havé been chosen and reported in the data package for the client samples,
MB and LCS. The data reported for the MS and MSD are from the same analytical column as the parent sample.

Due to rounding differences in the calculation between the forms, the data reported in the Sample Summary
(form 1) and Spike Recovery Report (form 3) may differ slightly from the data reported in Identification
Summary (form 10).

Due to software issue, the raw data may not correctly display the updated SPC limits. Please see Sample Data
Summary Report and Surrogate Recovery Report for the correct surrogate acceptance limits.

System Configuration

The Semi-Volatiles-HERB analysis was performed on the following instrument configuration:

Instrument System Column _
D Instrument Configuration D Column Description
Agilent 6890 Gas . 30m x 0.32mm,
ECD6AI 1  Chromatograph/Dual ECD w/ HPg*g%gg‘“ R“'ICLP 0.50um
7683 Autosampler (Rtx-CLPesticide)
Agilent 6890 Gas . 30m x 0.32mm,
ECD6AL 2  Chromatograph/Dual ECD w/ }{ng%(s:g.es Rt"iICLP 0.50um
7683 Autosampler (Rtx-CLPesticide II)
15
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Method/Analysis Inf .

Procedure: Analysis of Chlorophenoxy Acid Herbicides by ECD
Analytical Method: SW846 8151A
Prep Method: SW846 8151A

Analytical Batch Number: 1415555
Prep Batch Number: 1415552

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 8151A:

Sample ID  Client ID

354864001 JITXFS

1203158366 MB for batch 1415552

1203158367 Laboratory Control Sampie (LCS)

1203158368  354864001(J1TXF8) Matrix Spike (MS)
1203158369  354864001(J1TXF8) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.
P ion/Analytical Method Verificati

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as

Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in-accordance with
GL-OA-E-011 REV# 21.

Raw data reports are processed and reviewed by the analyst using ChemStation software package. False positives
have been removed from the quantitation reports per standard operating procedures (SOP).

Calibration Inf .

Initial Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

Continuing Calibration Verification (CCV) Requirements
All associated calibration verification standards (ICV, CVS, or CCV) met the acceptance criteria. All analytes
were within the established retention time windows for this method.

Ouality Control (OC) Informati

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
All surrogate recoveries were within the established acceptance criteria for this SDG.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.
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QC Sample Designation
Sample 354864001 (J1TXF8) was selected for analysis as the matrix spike and matrix spike duplicate.

Matrix Spike (MS) Recovery Statement

The MS, 1203158368 (J1TXF8), did not meet spike recovery acceptance criteria. Since the MSD displayed spike
similar recoveries to the MS, the failures were attributed to sample matrix interference and the data results have
been reported.

Matrix Spike Duplicate (MSD) Recovery Statement

The MSD, 1203158369 (JITXF8), did not meet spike recovery acceptance criteria. Since the MSD displayed

spike similar recoveries to the MS, the failures were attributed to sample matrix interference and the data results
. have been reported.

MS/MSD Relative Percent Difference (RPD) Statement
The MS/MSD pair, 1203158368 (JITXF8) and 1203158369 (J1TXF8), did not meet RPD acceptance criteria.
The RPD failure was attributed to sample matrix interference and the data results have been reported.

Technical Lnf .

Holding Time Specifications

GEL assigns holding times based on the associated methodology, which assigns the date and time from sampie
collection of sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system.
Those holding times expressed as days expire at midnight on the day of expiration. Sample 354864601 (JITXF8)
was re-extracted out of holding from batch 1414273 due to batch QC failure. Since the LCS met the acceptance
criteria in the re-extraction, both sets of data results have been reported.

Preparation/Analytical Method Verification

All procedures were performed as stated in the SOP. All reported analyte detections in client and quality control
samples were within the established retention time windows. Reported target analyte concentrations were
confirmed on a dissimilar column.

Sample Dilutions
The samples in this SDG did not require dilutions.

Sample Re-extraction/Re-analysis
Sample 354864001 (JITXF8) was re-extracted out of holding from batch 1414273 due to batch QC failure.
Since the LCS met the acceptance criteria in the re-extraction, both sets of data results have been reported.

Miscellaneous Information
Electronic Package Comment

This data package was generated using an electronic data processing program referred to as virtual packaging. In
an effort to increase quality and efficiency, the laboratory has developed systems to generate all data packages
electronically. The following change from traditional packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. An
electronic signature page inserted after the case narrative of each electronic package will indicate the reviewer
name associated with the generation of the data and package. The data validator will always sign and date the
case narrative. Data that are not generated electronically, such as hand written pages, will be scanned and
inserted into the electronic package. -

Data Exception (DER) Documentation
The following DER was generated for this SDG: 1331116.
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Manual Integrations

Some initial calibration standards, continuing calibration standards, and/or samples may have required manual
integration to correctly position the baseline as set in the calibration standard injections. If manual integration
was performed, copies of all manual integration peak profiles are included in the raw data section of this
Herbicide fraction.

Additional Comments

The additional comments field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis, and to list any report documents generated as a result of
sample analysis or review. The following additional comments were required:

The higher results from either column have been chosen and reported in the data package for the client samples,
MB and LCS. The data reported for the MS and MSD are from the same analytical column as the parent sample.

Due to rounding differences in the calculation between the forms, the data reported in the Sample Summary
(form 1) and Spike Recovery Report (form 3) may differ slightly from the data reported in Identification
Summary (form 10).

Due to software issue, the raw data may not correctly display the updated SPC limits. Please see Sample Data
Summary Report and Surrogate Recovery Report for the correct surrogate acceptance limits.

System Configuration

The Semi-Volatiles-HERB analysis was performed on the following instrument configuration:

Instrument System Column ..
D Instrument ) Configuration D Column Description
Agilent 6890 Gas . 30m x 0.32mm,
ECD6AI 1  Chromatograph/Dual ECD w/ Hpgg‘égg'es RocCLP 0.50um
7683 Autosampler (Rtx-CLPesticide)
Agilent 6890 Gas . 30m x 0.32mm,
ECD6A1 2  ChromatographDual ECDw/  1F é‘ég,% gg‘es R”‘;ICLP 0.50um
7683 Autosampler : (Rtx-CLPesticide IT)
Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

18
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GEL Laboratories LLC DER Report No.: 1331116

Form GEL-DER Revislon No.: 3
- [ e
DATA EXCEPTION REPORT

Mo.Day Yr. Divislon: Quality Criteria: . Type:

05-SEP-14 Industrial Specifications | Process

Instrument Type: Test / Method: Matrix Type: Client Code:

GC/ECD SWa46 8151A Solid WCHN

Batch ID: Sample Numbers:

1415555 See Below

Potentially affected work order(s)(SDG): 354864(X0074),354866(X0075),354868(X0076)

Application Issues: '

Failed Recovery for MS/PS

Failed RPD for MS/MSD, or PS/PSD

Sample Prepped out of Holding

Sample Logged out of Holding

Failed Recovery for MSD/PSD

Specification and Requirements ! DER Disposition:

Exception Description:
1. The MS(1203158368) and MSD(1203158369) did not meet spike 1., 2., 3. Since the MSD displayed spike similar recoveries to the MS, the
recovery acceptance criteria. failures were attributed to sample matrix interference and the data results

have been reported.
2. The MS(1203158370) and MSD(1203158371) did not meet spike
recovery acceptance criteria.
3. The MS(1203158372) and MSD(1203158373) did not meet spike
recovery acceptance criteria.
4. The MS(1203158368)/MSD(1203158369) pair did not meet RPD 4. The RPD failure was attributed to sample matrix interference and the
acceptance criteria. data results have been reported.
5. Samples 354864001, 354866001, and 354868001 were re-extracted 5. Since the LCS met the acceptance criteria in the re-extraction, both
out of holding from batch 1414273 due to batch QC failure. sets of data results have been reported.
L
Originator's Name: Data Validator/Group Leader:
Lindsey Jensen 05-SEP-14 ‘ Barbara Bailey 05-SEP-14
19
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GEL Laboratorles LLC

4331280
Rovision No.: 1

DER Report No.:

T Type:
Process

Form GEL-DER

{m_ﬂ-,__ S e -
, DATA EXCEPTION REPORT
[ Mo.Day Yr. rDlvlslon: ‘ Quality Criteria:
k 05-SEP-14 | Industrial | Specifications

Instrument Type: 1 Test / Method: 1 Matrix Type:

GC/ECD ‘ SW846 8151A | Solid

Batch ID Sampile Numbers:

1414273 See Below

|
E Potentially affected work order(s)(SDG): 354864(X0074),354866(X0075),354868(

Failed Recovery for MS/PS
Failed Recovery for LCS/LCSD
Failed Yield for Surrogates

; Application Issues:
l
4
|
il

Failed Recovery for MSD/PSD

X0076)

for Dinoseb.

3. The MS(1203155211) and MSD(1203155212) did not meet spike

Specification and Requirements
Exception Description:

1. The LCS(1203155213) did not meet spike recovery acceptance criteria

DER Disposition:

2. The MS(1203155211) and MSD(1203155212) did not meet surrogate
recovery acceptance criteria.

recovery acceptance criteria for 2,4-DB.

L

Originator's Name:
Barbara Bailey

Dama 11Q ~F 177

05-SEP-14

re-extraction batch met the LCS acceptance criteria, both sets of data
resuits have been reported.

associated parent sampl

I

2. Since there were target analytes detected above the reporting limits in
the agsociated parent sample, the biased high surrogate recoveries had no
adverse impact on the data and the results have been reported.

3. Since 2,4-DB was not detected above the reporting limits in the
le, the biased high spike recoveries had no

adverse impact on the data and the resuits have been reported.

|
,,,,,, — S _~’

T
|
\ 1. The batch was re-extracted out of holding in batch 1415555. Since the

Data Validator/Group Leader:

Jimin Cao
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GENERAL ORGANIC DATA VALIDATION CHECKLIST

HINF-20433 REV 0

VALIDATION
LEVEL: A B @ D E

PROJECT: oo 33 DATA PACKAGE: 667 (f

VALIDATOR: (& &2 Lae: Care DATE o] S / (¢

v T
DG N0o7Y
ANALYSES PEREORMED
8015 8021 8141 ( 81514 ) 8315
—
WTPH-HCID WTPH-G WTPH-D
SAMPLES/MATRIX:
JEXET
Soq |

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification dOCUMENLATION PIESEN? ....oveveriiereriaerenrit st tass s e Ye N/A
Comments:
2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)
Initial calibrations aCCEPLADIE? ......cvciiriiiirinrcine e Yes
Continuing calibrations aCCePable? .........coe it e Yes
SLANAATAS ACEADIET v eeeereinteeeirarseveseastrrereeseasse st s tssers e bea e s e e s e s d s s SRR AL s b e s T n e s b e b LSBTt Yes
SEANAATAS EXPITEAT ... vuoerrrcvsemsriseriers s iiss s b e L Yes
Calculation Check ACCEPLADIET ....c.cviv ettt Yes
Comments:
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

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

Calibration blanks analyzed? (Levels D, E) oot Yes No
Calibration blank results acceptable? (Levels D, E) oo Ye¢s No m
Laboratory blanks AnalyZea? .........ueecereeneemseimmissmimnmissnssss st @ No N/A
Laboratory blank results 8CCeptable?..........cvmiininmisiini No N/A
Field/trip blanks analyzed? (Levels C, D, E) oo Yes N/A

Field/trip blank results acceptable? (Levels C, D, E)

Transcription/calculation errors? (Levels D, E)

Comments:
4. ACCURACY (Levels C, D, and E)
Surrogates/system monitoring compounds ANALYZEAT c..voevrceecreiiiars st s No N/A
Surrogate/system monitoring compound recoveries acceptable? ... ..o No N/A
Surrogates traceable? (Levels D, E) .o e Yes N
Surrogates expired? (Levels D, E) ..o s Yes N
MS/MSD samples analyZed? ..ot Foevesveeessnsnseensonens No N/A
MS/MSD TeSUlts ACCEPEADIET. ....cvuvuvecirursiarermrsarie st sabser s Ye A
MS/MSD standards NIST traceable? (Levels D, E) oo Yes
MS/MSD standards expired? (Levels D, E) ..o s
LCS/BSS SAMPIES ANALYZEA? ....ovcvvorrvrirsensrserisserssssessassasresi s asss s s @
LCS/BSS FESUIS ACCEPLADIEY......ovevvvveevvesesessessasasessassss e s s Yes {
Standards traceable? (Levels D, Bttt Yes No
Standards expired? (LeVels D, E) covccvcvccverrreerrirsssrsssssssssissssssssssissssssss s Yes No (N
Transcription/calculation errors? (Levels D, B}t Yes Ng A
Performance audit sample(s) anAlYZEA? ........oovveiemmeincisinniiiis e Yes /A
Performance audit sample resuits aCCEPADIET.....covei i gmar et Yes No @
Comments; <& — A3 — /A\v\uso\o é’ ')1~<)->’ I

Les— B inoyelo~  HUB% ~ “

ME— S5 &q\gbm + Riwesel, (%) ~J U
M50 =S Jetam t dinesel (0 237%) 7 ) of

no @K
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)
Duplicate RPD values aCCeptable? .....c..vuurvvwmirirmmmsssss i
Duplicate results BCCEPIADIE? ... ..ovurreeucrcresrirnimissirsists i s L
MS/MSD standards NIST traceable? (Levels D, E)
MS/MSD standards expired? (Levels D, E)

Field duplicate RPD values acceptable?

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

Field split RPD values aCCePtable?......c.iirvuiriivmmeniiisssensssimsisss it Yes No
Transcription/calculation errors? (Levels Dy E)uiiiiiinm s Yes No

Comments:

59— X moreN (&m“:,,)

6. HOLDING TIMES (all levels)

Samples Properly PreSEIVEA? .. .....ovwwuueeruurrirersrrssis st s

Sample holding times acceptable?

e b SIS E PV e
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (ait
levels) —
Results reporied for all requested analySes? .......ooiiimimiinnienon ! @ No
Results supported in the raw data? (Levels D, E) oo
Samples properly prepared? (Levels D, E) oo
Detection HMIts MEET RIDL? c...v it ereeresesaeseentesentsrnsaessmeseshrss s rse s heas s s a s e g s st s s ot .
Transcription/calculation errors? (Levels D, E)....cooviniis e
Comments:

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ® (or other aborbant) cleanup performed?........ocoiiriiier e Yes N
L0t CHECK PETTOITIEA? .ov..cvovirerreniariresisesss et s e Yes N
Check TeCOVETIES ACEPLADIET . c..eoreriiiie ittt s Yes
Check MAterials TrACEADIET ..o.voiiieiivierireree et s e s e b s st Yes
Check materials EXPIFEA? ....orvvvuiimiiimernis st s s Yes
Analytical batch QC given SImilar ClEanuP? ........ocoviiririnmssiemmsn s Yes
Transcription/Calculation EITOTS? ........cerrrieceisniiiinsnmrnn st s s Yes
Comments:
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Appendix 6

Additional Documentation Requested by Client
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summaﬂ Revort Date: Sebtember 5,2014
WC-Hanford, Inc. Page 10f §
2620 Fermi Avenue
MSIN H4-21
Richland, Washington
Contact: Joan Kessner
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil
Parmname . NOM Sample Qual QC Units RPD% REC% Range “Anlst Date ‘Ti_lpﬁr
Semi-Volatiles- HERB
Batch 1414273 — —
QC1203155213 LCS
2,4,5-T 40.0 39.2 ug/kg 982  (52%-137%) LXAl 08/28/14 16:29
2,45-TP 40.0 36.8 ug/kg 92 (58%-133%)
2,4-D 40.0 40.2 ug/kg 101 (53%-139%)
2,4-DB 40.0 40.1 ug/kg 100 (61%-139%)
Dalapon 400 445 ug/kg 111 (39%-113%)
Dicamba 40.0 354 ug’kg 88.6 (54%-118%)
Dichlorprop 40.0 35.4 ug/kg 88.6 (59%-126%)
Dinoseb 40.0 13.1 ug/kg 32.8*%  (39%-94%)
MCPA . 4000 3440 ug/kg 86.2  (60%-120%)
MCPP 4000 3400 ug/kg 85  (50%-123%)
*x2 4-Dichlorophenylacetic acid 999 95.3 ug/kg 954  (38%-142%)
QC1203155210 MB
2,4.5-T 8] 1.66 ug/kg 08/28/14 16:07
2,4,5-TP 8) 1.66 ug/kg
2,4-D U 1.66 ug/kg
2,4-DB U 1.66 ug/kg
Dalapon 8] 35.0 ug/kg
Dicamba U 2.00 ug’kg
Dichlorprop U 2.26 ug/kg
Dinoseb U 1.66 ug/kg
28
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Workerder: 354864

GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Client SDG: X0074

Project Description: RC-232 Soil

Page 20f 5

Parmname NOM
Semi-Volatiles- HERB -
Batch 1414273
MCPA
MCPP
**) 4-Dichlorophenylacetic acid 99.9
QC1203155211 354864001 MS
2,4,5-T 402 DU
2,4,5-TP 402 DU
2,4-D 402 DJ
2,4-DB 402 DTU
Dalapon 402 DU
Dicamba 402 DU
Dichlorprop 402 DU
Dinoseb 402 DU
MCPA . 4020 DU
MCPP 4020 DU
**2 4-Dichlorophenylacetic acid 100
QC1203155212 354864001 MSD
2,4,5-T 402 DU
2,4,5-TP 402 DU
2,4-D 402 DI}
2.4-DB 402 DTU
Dalapon 402 DU
Dicamba 402 DU
Dichlorprop 402 DU
Dinoseb | 402 DU

Paoe 125 of 172

Sample Qual QC__ Units _RPD% _ REC% __ Range Anist _ Date Time
u 230 ug/kg

U 200 ug/kg LXAl 08/28/14 16:07
89.6 ug/kg 897  (38%-142%)

333 D 38.9 ug/kg 96.9  (45%-131%) 08/28/14 17:13
333 D 393 ug/kg 979  (49%-135%)
558 D 44.1 ug/kg 958  (53%-135%)
3.33 DPT 66.9 ug/kg 167* (61%-139%)
703 D 302 ug/kg 752 (30%113%)
402 D 34.3 ug/kg 854  (48%-124%)
454 D 37.1 ug/kg 925  (46%-138%)
333 D 27.1 ug/kg 675  (25%-130%)
462 D 3440 ug/kg 857  (50%-133%)
402 D 3290 ug/kg 81.8  (47%-123%)
106 144 ug/kg 144%  (38%142%)

333 D 40.7 ughkg 458 101 (0%-32%) 08/28/14 17:36
333 D 412 ugkg 472 103 (0%-31%)
558 D 453 ughkg 285 989 (0%-70%)
333 DT 70.2 ugkg — 4.84 175%  (0%27%)
703 D 310 ughkg 257 771 (0%-18%)
402 D 36.7 ughkg 675 913 (0%-41%)
454 D 37.9 ugkg 193 942 ,(0%-40%)
333 D 28.9 ugkg 620 718 (0%-169%)
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' GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Page 126 of 172

QC Summary
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 3of 5
Parmname - NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Semi-Volatiles-HERB
Batch 1414273
MCPA 4020 DU 462 D 3680 ug/kg 6.63 91.5 (0%-38%) LXA1 08/28/14 17:36
MCPP 4020 DU 402 D 3550 ug'kg 7.64 88.2 (0%-30%)
" #*2 4-Dichlorophenylacetic acid 100 106 146 ug/kg 146* (38%-142%)
Batch 1415555 e e —
QCI1203158367 LCS
2,4,5-T 40.0 44.7 ug/kg 112 (52%-137%) LXAl 09/04/14 18:56
2,4,5-TP 40.0 39.6 ug/kg 98.9  (58%-133%)
2,4-D 40.0 42.6 ug/kg 107 (53%-139%)
2,4-DB 40.0 50.2 ug/kg 125 (61%-139%)
Dalapon 400 329 ug/kg 823  (39%-113%)
Dicamba 40.0 38.0 ug/’kg 95 (54%-118%)
Dichlorprop 40.0 372 ug/kg 93.1  (59%-126%)
Dinoseb 40.0 18.5 ug/kg 46.3 (39%-94%)
MCPA 4000 3920 ug/kg 98.1  (60%-120%)
MCPP 4000 3740 ug/kg 93.5  (50%-123%)
**2 4-Dichlorophenylacetic acid 160 101 ug/kg 101 (38%-142%)
QC1203158366 MB
2,4.5-T U 1.66 ug’kg 09/04/14 18:33
2,4,5-TP U 1.66 ug/kg
2.4-D U 1.66 ug/kg
2,4-DB U 1.66 ug/kg
Dalapon 8] 35.0 ug’kg
Dicamba U 2.00 ug/kg



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page dof 5
Parmname NOM Sample Qual QC Units- RPDY% REC% Range  Anlst Date Time
Semi-Volatiles-HERB
Batch 1415555
Dichlorprop U 2.26 ug/’kg LXA1l 09/04/14 18:33
Dinoseb U 1.66 ug/kg
MCPA U 230 ug/kg
MCPP U 200 ug/kg
**2 4.Dichlorophenylacetic acid 99.9 94.7 ug/kg 948 (38%-142%)
QC1203158368 354864001 MS
2,4,5-T 402 UX 1.67 X 454 ug/kg 113 (45%-131%) 09/04/14 19:40
2,4,5-TP 402 UX 167 X 39.3 ug/kg 979 (49%-135%)
2,4-D 40.2 TUX 1.67 X 47.2 ug/kg 117 (53%-135%)
2,4-DB 402 TUX 1.67 TX 56.6 ug/kg 141* (61%-139%)
Dalapon 402 TUX 35.2 TUX 35.2 ug/kg 0* (30%-113%)
Dicamba 402 UX 201 X 40.3 ug/kg 100 (48%- il24%)
Dichlorprop 402 UX 227 X 16.7 ug/kg 116 (46%-138%)
Dinoseb 402 TUX 1.67 TUX 1.67 ug/kg 0* (25%-130%)
MCPA 14020 UX 231 X 4330 ug’kg 108  (50%-133%)
MCPP 4020 TUX 201 ETX 9010 ug/kg 224*  (47%-123%)
*#*2 4-Dichlorophenylacetic acid 100 89.8 91.6 ug/kg 91.2  (38%-142%)
QC1203158369 354864001 MSD
2,4,5-T 40.1 UX 1.67 X 46.7 ug’kg 2.86 116 (0%-32%) 09/04/14 20:08
2,4,5-TP 40.1 UX 167 X 41.1 ug/kg 428 102 (0%-31%)
2,4-D 40.1 TUX 167 X 48.5 ug/kg 27N 121 (0%-70%)
2,4-DB 40.1 TUX 1.67 TX 60.7 ug’kg 6.97 151+ (0%-27%)
Dalapon 401 TUX 352 TUX 351 ve'ke N/A 0% (0%-18%)

Page 127 of 172
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page Sof §
Parmname NOM Sample Qual QC__ Units _RPD% __REC% _ Range Anist  Date ' Time _
Semi-Volstiles-HERB
Batch 1415555
Dicamba 40.1  UX 201 X 40.3 ug/kg  0.0696 100 (0%-41%) LXA1 09/04/14 20:08
Dichlorprop 40.1 UX 227 X 54.0 ug’kg 14.6 135 (0%-40%)
Dinoseb 40.1 TUX 1.67 PTX 9.59 ug/kg 200%  23.9*  (0%-165%)
MCPA 4010 UX 231 X 4280 ug/kg 1.26 107 (0%-38%)
MCPP 4010 TUX 201 ETX 9010 ug/kg 0.00806 225+ (0%-30%)
**2 4-Dichlorophenylacetic acid 100 89.8 98.8 ug/kg 98.5  (38%-142%)
Notes:

The Qualifiers in this report are defined as follows:

A

- m g O w

N < % c = 7

o

N/A indicates that spike recovery limits do not apply when sample
A The Relative Percent Difference (RPD) obtained from the sample
five times (5X) the contract required detection limit (RL). In cases whe

The TIC is a suspected aldol-condensation product

The analyte was detected in both the associated QC blank and in the sample.

Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of sample.

Concentration exceeds the calibration range of the instrument

The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as

appropriate). Value is estimated

Aroclor target analyte with greater than 25% difference between column analyses.

Spike and/or spike duplicate sample recovery is outside control limits.

Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Analyte failed to recover within LCS limits (Organics only)

RL is used to evaluate the DUP result.

* Indicates that a Quality Control parameter was
For PS, PSD, and SDILT results, the values listed

Where the analytical method has been perform
requirements of the NELAC standard unless qualified on the QC Summary.

Page 128 of 172

not within specifications.
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concentration exceeds spike conc. by a factor of 4 or more or %RPD not applicable.
duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
re cither the sample or duplicate value is less than 5X the RL, a control limit of +/- the

are the measured amounts, not final concentrations.

ed under NELAP certification, the analysis has met all of the



Date: 6 October 2014

To: Washington Closure Hanford Inc. (technical representative)
From: ELR Consulting

Project:  100-lU-2 & 100-1U-6 Remaining Waste Sites — Soil Full Protocol - Waste Site
600-332

Subject: Inorganic - Data Package No. X0074-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. X0074
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte

J1TXF8 8/12/14 Soil ‘ C : See note 1
1 — Metals by 6010C & mercury by 7471B.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

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

Appendix 6. Additional Documentation Requested by Client

DATA QUALITY PARAMETERS

Holding Times
Analytical holding times for metais are assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time requirements
are as follows: Soil samples must be analyzed within 6 months for ICP metals
and 28 days for mercury.

All holding times were acceptable.

Preparation (Method) Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and

1



analyzed with every sample delivery group. In the case of positive blank results,
samples with digestate concentrations less than five times the preparation blank
value have had their associated values qualified as non-detected and flagged
"UJ". Samples with concentrations of greater than five times the highest blank
concentration do not require qualification.

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

Due to method blank contamination, the boron result was qualified as undetected and
flagged “UJ".

All other preparation blank results were acceptable.

Field (Equipment) Blank

No field blanks were submitted for analysis.

Accuracy

Matrix Spike and Laboratory Control Sample

Matrix spike (MS) and laboratory control sample (LCS) analyses are used to assess the
analytical accuracy of the reported data. The matrix spike is used to assess the effect
of the matrix on the ability to accurately quantify sample concentrations. Recoveries
must fall within the range of 75% to 125%. Samples with a recovery of less than 30%
and a sample result below the IDL are rejected and flagged "UR". Samples with a
recovery of 30% to 74% and a sample result less than the IDL are qualified "UJ".
Samples with a recovery of greater than 125% or less than 74% and a sample result
greater than the IDL are qualified as estimates and flagged "J". Finally, for samples with
a recovery greater than 125% and a sample result less than the IDL, no qualification is
required.

Due to matrix spike recoveries outside QC limits, all silicon (10.9%) results were
qualified as estimates and flagged “J".

All other accuracy results were acceptable.



Precision

Laboratory Duplicate Samples

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

All laboratory duplicate results were acceptable.

Field Duplicate

No field duplicates were submitted for analysis.

Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area RQLs to

ensure that laboratory detection levels meet the required criteria. All results met the
RQL.

Completeness
Data package No. X0074 was submitted for validation and verified for completeness.

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

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

« Due to method blank contamination, the boron result was qualified as undetected
and flagged “UJ".

« Due to matrix spike recoveries outside QC limits, all silicon (10.9%) results were
qualified as estimates and flagged “J".



Data flagged "J" indicates that the associated concentration is an estimate, but under
the WCH statement of work, the data may be usable for decision-making purposes. All

other validated results are considered accurate within the standard error associated
with the methods.

REFERENCES

Washington Closure Hanford Contract #500W307A00 (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
‘Department of Energy, September 2009.



Appendix 1

Glossary of Data Reporting Qualifiers



Qualifiers which may be applied by data validators in compliance with WCH validation
SOW are as follows:

U

uJd

BJ

UR

NJ

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

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

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

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

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

Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

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

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



Appendix 2

Summary of Data Qualification



INORGANIC DATA QUALIFICATION SUMMARY*

SDG: X0074 REVIEWER: Project: 600-332 PAGE_1 OF 1
ELR
COMPOUND QUALIFIER SAMPLES AFFECTED REASON
Silicon J All MS recovery
Boron UdJ All Method blank
contamination

* _ The Qualified Data Summary Table includes laboratory applied “U” qualifiers not
specifically identified here. The laboratory applied “U” qualifiers are included to minimize
misinterpretation of results contained in the table.
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Annotated Laboratory Reports



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: September 15, 2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0074
Project: RC-232 Soil
Client Sample ID:  JITXF8 Project: WCHN00213
Sample ID: 354864001 Client ID: WCHNO0OI
Matrix: SOIL
Collect Date: 12-AUG-14 13:14 Y/ \ {&/{
Receive Date: 15-AUG-14 Oké
Collector: Client ) \
Moisture: .541%
Parameter Qualifier  Result DL RL Units DF Analyst Date TimeBatch Method

Mercury Analysis-CVAA

. SW846 7471B Mercury in Solid "Dry Weight Corrected”
Mercury B 0.0075 0.00402 0.012 mg/kg | MTMI1 08/19/14 1123 1412249 1
Metals Analysis-1CP

ICP METALS 6010TR Close-out List "Dry Weight Corrected"

Aluminum 6630 6.68 19.6 mg/kg | HSC 08/19/14 0935 1412088 2
Arsenic 3.47 0.491 295 mg/kg 1
Barium 808 0.0982 0.491 mg/kg i
Beryllium 112 0.0982 0.491 me/kg ]
Boron B ¥ 134 0.982 491 mekg 1 s
Cadmium B 0.357 0.0982 0.491 mg/kg 1 )
Calcium 5450 7.85 24.5 mg/kg 1 #
Chromium 10.2 0.147 0.491 mg/kg 1 '
Cobalt ite6 0.147 0.491 mg/kg 1
Copper 13.7 0.295 0.982 mg/kg 1
Iron 22600 7.85 245 mg/kg 1
Lead 5.48 0324 0.982 mg/kg ]
Magnesium 4810 835 29.5 mg/kg 1
Manganese 370 0.196 0.982 mg/kg 1
Molybdenum B 0.213 0.196 0.982 mg/kg 1
Nickel 112 0.147 0.491 mg/kg 1
Potassium ~ 1490 628 24.5 mg/kg 1
Silicon Ny m 1.47 9.82 mg/kg 1
Sodium 144 6.87 245 mg/kg 1
Vanadium 585 0.0982 0.491 mg/kg 1
Zinc C 427 0.393 0.982 mg/kg 1
Antimony DU 1.62 1.62 491 mg/kg 5 HSC 08721/14 0855 1412088 3
Silver BD 1.16 0.491 245 mg/kg 5
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected” -
Selenium DU 0.323 0.323 1.00 mg/kg 2 BAJ 08/28/14 0442 1412079 4
The following Prep Methods were performed:
Methad Description Analyst Date Time Prep Batch
SW846 3050B ICP-MS 3050BS PREP - JXM5 08/18/14 1000 1412078
SW846 3050B SW846 3050B Prep for 6010C JXMS 08/18/14 1000 1412087
SW846 7471B Prep SW846 7471B Mercury Prep Soil AXSS5 08/18/14 1624 1412248
&
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Sample Analysis

Sample ID

354864001

1203149606
1203149607
1203149610
1203149608
1203149609
1203155163
1203149585
1203149586
1203149589
1203149587
1203149588
1203150020
1203150021
1203150025
1203150022
1203150023

Metals Fractional Narrative
WC-HANFORD, INC. (WCHN)

SDG X0074

Client ID

JITXF8

Method Blank (MB) ICP

Laboratory Control Sample (LCS)
354864001(J1ITXF8L) Serial Dilution (SD)
354864001(JITXF8D) Sample Duplicate (DUP)
354864001(J1 TXF8S) Matrix Spike (MS)
354864001(J1TXF8PS) Post Spike (PS)
Method Blank (MB) ICP-MS

Laboratory Control Sample (LCS)
354864001(J1TXF8L) Serial Dilution (SD)
354864001(J1TXF8D) Sample Duplicate (DUP)
354864001(J1TXF8S) Matrix Spikev(MS)
Method Blank (MB) CVAA

Laboratory Control Sample (LCS)
354864001(J1TXF8L) Serial Dilution (SD)
354864001(J1TXF8D) Sample Duplicate (DUP)
354864001(J1TXF8S) Matrix Spike (MS)

The samples in this SDG were analyzed on a "dry weight" basis.

Method/Anafysis [nformation

*age 1350f 172
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Analytical Batch: 1412088, 1412079 and 1412249

Prep Batch : 1412087, 1412078 and 1412248
Standard Operating GL-MA-E-013 REV# 22, GL-MA-E-009 REV# 24, GL-MA-E-014 REV# 25 and
Procedures: GL-MA-E-010 REV# 28
Analytical Method: SW846 3050B/6010C, SW846 3050B/6020A and SW846 7471B
Prep Method : SW846 3050B and SW846 7471B Prep
ion, i |

The SOP stated above has been prepared based on technical research and testing conducted by GEL Laboratories,
LLC and with guidance from the regulatory documents listed in this "Method/Analysis Information" section.

System Configuration

The Metals analysis-ICP was performed on a P E 5300 Optima radial/axial-viewing inductively coupled plasma
atomic emission spectrometer. The instrument is equipped with an ESI SC-FAST introduction, cyclonic spray
chamber, and yttrium or scandium internal standard. Operating conditions for the ICP are set at a power level of 1500
watts. The instrument has a peristaltic pump flow rate of 0.4L/min, argon gas flows of 13 L/min and 0.2 L/min for the
torch and auxiliary gases, and a flow setting of 0.65L/min for the nebulizer.

The Metals analysis-ICP was performed on a PE 7300 Optima radial/axial-viewing inductively coupled plasma atomic .
emission spectrometer. The instrument is equipped with an ESI SC-FAST introduction, cyclonic spray chamber, and
yttrium or scandium internal standard. Operating conditions for the ICP are set at a power level of 1500 watts. The
instrument has a peristaltic pump flow rate of 0.4L/min, argon gas flows of 13 L/min and 0.2 L/min for the torch and
auxiliary gases, and a flow setting of 0.65L/min for the nebulizer.

The Metals analysis - ICPMS was performed on a Perkin Elmer ELAN 9000 inductively coupled plasma mass
spectrometer (ICP-MS). The instrument is equipped with a cross-flow nebulizer, quadrupole mass spectrometer, and
dual mode electron multiplier detector. Internal standards of scandium, germanium, indium, tantalum, and/or lutetium
were utilized to cover the mass spectrum. Operating conditions are set at 1400W power and combined argon pressures
of 360+/-7 kPa for the plasma and auxiliary gases, and 0.85 L/min carrier gas flow, and an initial lens voltage of 5.2.

The Metals analysis-Mercury was performed on a Perkin-Elmer Flow Injection Mercury System (FIMS-100)
automated mercury analyzer. The instrument consists of a cold vapor atomic absorption spectrometer set to detect
mercury at a wavelength of 253.7 nm. Sample introduction through the flow injection system is performed via a

* peristaltic pump at 9 mL/min and nitrogen carrier gas rate of 80 mL/min.

Instrument Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

CRDL/PQL Requirements
The CRDL/PQL standard recoveries met the referenced advisory control limits.

ICSANCSAB Statement :
All interference check samples (ICSA and ICSAB) associated with this SDG met the established acceptance criteria.

Continuing Calibration Blanks (CCB) Requirements

13
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All continuing calibration bianks (CCB) bracketing this batch met the established acceptance criteria.

Continuing Calibration Verification (CCV) Requirements
All continuing calibration verifications (CCV) bracketing this SDG met the acceptance criteria.

Quality Control (OC) Information

Method Blank (MB) Statement

The method blank analyzed with this SDG did not contain analytes of interest above the CRDL, with the exception of
zinc: The samples in this SDG contained the above noted analytes at concentrations more than ten times the amount
present in the method blank (MB), therefore the data was not adversely affected. 1203149606 (MB)-ICP.

Laboratory Control Sample (L.CS) Recovery
The LCS spike recoveries met the acceptance limits.

Quality Control (QC) Sample Statement ,
The following samples were selected as the quality control (QC) samples for this SDG: 354864001 (J ITXF8)-ICP,
CVAA and ICP-MS.

Matrix Spike (MS) Recovery Statement

The percent recoveries (%R) obtained from the MS analyses are evaluated when the sample concentration is less than
four times (4X) the spike concentration added. The MS did not meet the recommended quality control acceptance
criteria for percent recoveries for barium,potassium and silicon. 1203 149609 (J1TXF8)-ICP.

Duplicate Relative Percent Difference (RPD) Statement

The RPD obtained from the designated sample duplicate (DUP) is evaluated based on acceptance criteria of 20%
when the sample is >5X the contract required reporting limit (RL). In cases where either the sample or duplicate value
is less than 5X the RL, a control of +/-RL is used to evaluate the DUP results. All applicable analytes met these
requirements.

Post Spike (PS) Recovery Statement

The percent recoveries (%R) obtained from the PS analyses are evaluated when the sample concentration is less than
four times (4X) the spike concentration added. The PS did not meet the recommended quality control acceptance
criteria for percent recoveries for silicon and verifies the presence of matrix interferences. See DER report #1327750.
1203155163 (J1ITXF8)-ICP.

Serial Dilution % Difference Statement

The serial dilution is used to assess matrix suppression or enhancement. Raw element concentrations 25x the
IDL/MDL for CVAA, 50X the [DL/MDL for ICP and 100X the IDL/MDL for ICP-MS analyses are applicable for
serial dilution assessment. All applicable analytes met the established acceptance percent difference criteria.

Technical Information

Holding Time Specifications

GEL assigns holding times based on the associated methodology, which assigns the date and time from sample
collection of sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system. Those
holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG met the specified
holding time.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP. Method SW-846 3050B is not a total digestion technique for
most samples. Tt is a very strong acid digestion that will dissolve almost all elements that could become

14
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environmentally available. By design, elements bound in silicate structures are not normally dissolved by this
procedure as they are not usually mobile in the environment.

Sample Dilutions

Dilutions are performed to minimize matrix interferences resulting from elevated mineral element concentrations
present in solid samples and/or to bring over range target analyte concentrations into the linear calibration range of the
instrument. Sample was diluted for titanium in order to bring raw values within the linear range of the instrument, and
for the analytes interfered with, in order to ensure that the inter-element correction factors were valid for antimony.
Sample required dilutionfor silver in order to minimize suppression due to matrix interferences. 354864001
(JITXF8)-ICP. The ICPMS solid samples in this SDG were diluted the standard two times. ICP-MS.

Preparation Information
The samples in this SDG were prepared exactly according to the cited SOP.

Miscellaneous Information

Electronic Packaging Comment

This data package was generated using an electronic data processing program referred to as virtual packaging. In an
effort to increase quality and efficiency, the laboratory has developed systems to generate all data packages
electronically. The following change from traditional packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and dates are
present on the original raw data. These hard copies are temporarily stored in the laboratory. An electronic signature
page inserted after the case narrative will inciude the data validator’s signature and title. The signature page also
includes the data qualifiers used in the fractional package. Data that are not generated electronically, such as hand
written pages, will be scanned and inserted into the electronic package.

Data Exception (DER) Documentation

Data exception reports are generated to document any procedural anomalies that may deviate from referenced SOP or
contractual documents. Data exception reports were included behind the Case Narrative or in the Miscellaneous Data
section of this data package. The following DER was generated for this SDG: 1327750. 1203149609 (JI1TXF8) and
1203155163 (JITXFB)-ICP. :

Additional Comments
Additional comments were not required for this SDG.
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Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Reyview Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated for CLP or
CLP-like packaging will receive a third level validation upon completion of the data package.

The following data validator verified the information presented in this case narrative:

Reviewer: Date:
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GEL Laboratories LLC
Form GEL-DER

DER Report No.: 1327750

Revision No.:
DATA EXCEPTION REPORT
T —
Mo.Day Yr. Divislon: Quality Criteria: Type:
26-AUG-14 industrial Specifications Process
Instrument Type: Test / Method: Matrix Type: Client Code:
ICP SW846 30508/6010C Solid WCHN
Batch 1D: Sample Numbers:
1412088 See Below

Application Issues:

Failed Recovery for MS/PS
Method Biank contamination
Failed RPD for DUP

Other

Potentially affected work order(s){(SDG): 354864(X0074),354866(X0075),354868(X0076)

Specification and Requirements
Exception Description:

DER Disposition:

1. Failed Recovery for MS/PS:
Qc 1203149600MS,1203149612MS,
1203149615M8,

1203155163PS,

1203155164P8,

1203155165PS

2. Failed RPD for DUP:
QC  1203149611DUP

3. Method Blank contamination:
QC  1203149606MB

4. High range standard recovered fess than 90% for silicon.

1. The matrix spike recovery failed outside of the controt limits for
barium,potassium and silicon. The post spike failed outside the required
controt limits for silicon but passed for all other analytes. This verifies the
presence of a matrix interference for silicon and verifies the absence of a
matrix interference for all the other analytes.

2. The sample and sample duplicate % RPD failed outside the control
limits for lead due to possible sample non-homogeneity and/or matrix
interference.

3. The method biank was slightly contaminated for zinc the samples in this
SDG contained the above noted anaiytes at concentrations more than ten
times the amount present in the method blank (MB), therefore the data
was not adversely affected.

4. The post spike that was analyzed recovered high for silicon, there was
no data that was affected and therefore data is being reported per Group
Leader.

| I—
Originator's Name: Data Valldator/Group Leader:
Helen Camelio 02-SEP-14 Louise Smith 02-SEP-14
17
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i :
" > : . Page 10f 1
Washington Closure Hanford |CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST REC-232087 | "o
sollec] Company Contact Telaphane No. Project Coordinator Price CoHe Data Tumaround
%St Joan Kessner 3754688 KESSNER, JH 8
Sroject Designation Samgling Location SAF No. 15 Daf{s
100-iL)-2 & 100-1U-6 Remaining Waste Sites 600-332. Gable M. firing range septic system RC-232 g
ce Chest No. Fioid !_ogbook No. COA Mathiod of Shipment |
ee— -0l EL-1667-02 0603322000 Commerical Carrier / A el &
shipped Jo OﬂsiT Property No. Bill of Lading/Alr Bill No.
GEL laboratories Chariston | A 121 AY ee. NS FL
Jther Lalys Shipped To i : !
oot 4C Codt 4C Cooi 4C Cool 4C Cool 4C Cool 4C Coai hC Cooi 4G Nooe
A} / A’ Preservation i :
531'[ @"‘e Type of Container G GIF aG Gs* aG fe] :1e aG Gie k
20SSIBLE SAMPLE HAZARDS/REMARKS No. of Container(s) 1 1 1 3 1 ! 3 1 1
- Volume 250mt 250mL 125mL 4oL | 250mt 250m 250mL 2s0mL 500mL.
' i
speciaf Handling and/or Storage et
< ing andior g soo tom (1) |, NOZNOS - | 1oy nigcer | TPH-Gasoine] o Postckles= i _(TGE1- 5
Sample Analysis | gpecdl be iy oo | Range- | Soreirey; | PaHs-8310 | PCBs-BOs it [l i [
Nimey || MRHDE | SIEEG epABISt | (TCLP)- {
131477470 ;
mple No. Matrix Sample Date Sample Time | 0T Hadm 1 £ 2 g LS i e el b el 1
‘”BFB SOIL %/{2/'( N ! Sed 1 & Lo e v e T e o L |
!
%
CHAIN OF POSSESSION —_’  Sign/Print Names SPECIAL INSTRUCTIONS . i
Rainquished By/Removed From. Da/Time DO Recewed ByiStared In DatelTime Partorm exiraction of TCLP analysis and await direction from J.Kesgner before proceeding to analysis. !
@,{:ﬁ we e 2-12-1f R, NSueA ézgl‘_‘{ { el (1) ICP Metals - 6010TR (Close-out List {Aluminum, Antimony, Arsgnic, Barium, Beryllium, Boron, Gaamium, [
Refinquiphed ByRemoved From Dato/Tima \637_ ved ByiSpedn (a6 @ e 63 7 Caicium, Chromium, Cobatt, Copper, Iron, Lead, Magnesiuim, ase, Molybdenum, Nickel, Potassium, |
Dwﬁ\d-& TRASHEA F-12-1+ C\ SA Batl-elle ?’Az{,! [ Selanium, Silicon, Silver, Sodium, Vanadium, Zinc}; Mercury - 7471 (CV) {Mercury} §
Relinquikhed By/Removed From Daw/Tive oY ecaived By(Siared in e 0?7‘ { g
: 574 ,fﬂA/ /;i// 1 30 | 7 o stodian navailable to remove samples %
Retnguy Rectivad By/Stared 1 T oatelltne 1 from controtied storaga. Shippes ramoved i
22l o Ex sampes, taking custody fo shpmant 2 0.
Reknguihe Fecerved By/Siaysd In DataiTime i
R ekt Eagd Q000
Relnquibhed Byffiamoved From Date/Tune Recawad By/Stojed In Daialime :
Retrquehed By/Remaoved From Dase/Time Received BySiored In Date/Tns %
FINAL SAMPLE |PipossiManad Disppssd By Daefime
DISPOSITION
WCHI)EE-M 1
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION )

LEVEL: A B @ D E
PROJECT:  (60-332_ patAPACKAGE:  Yg07Y
VALIDATOR: G- (2_ LaB: Cye DATE: [6 / S [ (Q/

lspa: Ylso7d
TN ANALYSES PERFORMED
< SW-846/ICP SW-846/GFAA -846/Hg SW-846
N Cyanide
SAMPLES/MATRIX
Sedf
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation PrESEN? .......o.ovverireeresr ettt s Yes@\!/A
Comments.
2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)
Initial calibrations performed on all INSIUMENEST ..c.ccnrriimininr s Yes
[nitial calibrations aCCEPLADIE? ........cviuveiriereirericiies s s Yes
ICP interference checks aCCEPLADIET. .......cvvivuirereiirasisrreierirss ettt Yes
ICV and CCV checks performed on all inStruments?.......c.ovrmiriimiiesni s Yes
ICV and CCV checks aCCeptabIe? ......c.ciiimeririeiemiessrie sttt Yes
SEANAALAS TrACEADIE? ...e.veevrverertemsietesenseeseerersrese e s sr s b s b s s e b TS E SRS S ALt Yes
SEANAATAS EXPITEA? ... vecevrrervervnserinessassesss s s is eSS Yes
Calculation Check aCCEPLAbIET ......u.vuwuivieiernirss i Yes
Comments:
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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) oo etieeressaenene Yes No,

ICB and CCB results acceptable? (Levels D, E) vt Y N
Laboratory blanks analyzed? ..ot @

Laboratory blank results 3CCePtADIE? .....uvuuevmecimiiniiiiis Ye
Field blanks analyzed? (Levels C, D, E) oot Yey
Field blank results acceptable? (Levels C, D, E) .ot Yes N

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

Comments: Mo Cean C 0 X\

7

4. ACCURACY (Levels C, D, and E)
MS/MSD Samples ANALYZEA? ......vvuremurrseiseri et s @
MS/MSD reSuIS ACCEPADIE?. ......cuuecuiiinitirensasse sttt s

MS/MSD standards NIST traceable? (Levels D, E) coovorviiinmiiiiiiciciiiii s
MS/MSD standards expired? (Levels D, EY o
LCS/BSS samples analyZed? .........coouerieunemesirirmeciets st s
LCS/BSS TeSUILS ACCEPLADIEY ......eoivuriimmmsiiremsrmssriseeins s o

Standards traceable? (Levels D, E)..oooorrireceonniiissn e eever e ter et
Standards expired? (Levels D, B} vt

Transcription/calculation errors? (Levels D, B}
Performance audit sample(s) ANALYZEA? ......c.ovvvrrircimcrinin s

Performance audit sample results CCEPIADIE? ....ccvvriiiiirmni e

Comments:__ /A S = s ligen (\(OV’}?«:D ”@‘:‘J‘P

Ne Phc
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)
Duplicate RPD Values 80CEPLADIEY ........riirriiriemsisssessccmsss s s

.. Yesy
Duplicate results CCEPLADIET ........crrvevereurrriirmiresisss s s

MS/MSD standards NIST traceable? (Levels D, E)
MS/MSD standards expired? (Levels D, E)

Field duplicate RPD values aCCePtabIE? .....couurimisrissinreississsse st s Yes
Field split RPD values @CCeptable?........ooooirrerimmvusstresrinsimmisss s Yes

Transcription/calculation errors? (Levels D, 2} YOO OO RSN Yes

Comments:

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution samples analyZed? .........vcveveuerceniemmnissssnis s Yes
ICP serial dilution %D values acCeptable? ..o e Yes
ICP post digestion SPIKE FEQUITEAT w..c..uuurrirrimsmsssseresirtinesssssss i Yes

ICP post digestion spike values acceptable?

SHANAATAS TrACCADIED ... oeoeervarireseer et cass et ers s ees eSS Yes
SHANAATAS EXPITEAT. covvvrreereereseerssermssnesssseress s Yes

TransCrpioN/CAICUIAtION ITOIS? ...vv.vuuvcrreeassaerrsssserssrisess i s Yes

Comments:
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate injections performed as required? ..o Yes Mo /N/A
Duplicate injection %RSD values acceptable? ... ... Yes No| N/A
Analytical spikes performed as TeqUITeA?...........oveeir o Yes No| N/A
Analytical spike recoveries acceptable? ...t Yes Nq N/A
StANRAATAS TTACEADIET ..oveiiieeiieieieec ettt et e e e e et Yes N¢ N/A
StANAArdS EXPITEAT . ... ecvevcererceriereetrceae s bbb et Yes Np N/A
MSA performed as reqUIrEd?..........cociiiiriimiirrinr et s Yes N/A
MSA results aCCePtableT.......cc.oiviiriiiii e Yes No N/A
Transcription/caloulation EITOTST .......coiiiitiiiicre it bbb s bt Yes No N/
Comments: \/
8. HOLDING TIMES (all levels)

Samples Properly Preserved? .. ...t s es{ No N/A

Sample holding times acCePtable? .........o.coveiiieiemri e s

Comments:
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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?

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

Detection HMits MEEt RDLT ....c.ocoiieriiereieeresimsisinsns s ssssnat e ot ss s ss st s s No N/A
S
Transcription/calculation errors? (LeVElS D, E)ueeriicicinrcnress st st Yes N'

Comments:
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‘Additional Documentation Requested by Client
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summam Report Date: September 15, 2014
WC-Hanford, Inc. Page 1of 7
2620 Fermi Avenue
MSIN H4-21
Richland, Washington
Contact: Joan Kessner
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil
Parmname NOM _Sample Gl QC Usits_RPD/D% REC% _ Range Anist _ Date Time_
Metals Analysis - ICPMS ‘ )
Batch 1412079 — — e — S—
QC1203149587 354864001 DUP
Selenium DU 0.323 DU 0311 mg/kg N/A BAJ 08/28/14 04:49
QC1203149586 LCS
Selenium . 4.97 D 4.54 mg/kg 91.4  (80%-120%) 08/28/14 04:22
QC1203149585 MB :
Selenium ' DU 0.308 mg/kg 08/28/14 04:15
QC1203149588 354864001 MS
Selenium 494 DU 0323 D 422 mg/kg 854  (75%-125%) 08/28/14 04:55
QC1203149589 354864001 SDILT
Selenium DU -0.931 DU 1.61 ug/L N/A (0%-10%) 08/28/14 05:09
Metals Analysis-ICP .
Batch 1412088 e T
QC1203149608 354864001 DUP .
Aluminum 6630 6600 mg/kg  0.473 (0%-20%) HSC 08/19/14 09:38
Antimony DU 1.62 DU 1.65 me/kg N/A 08/21/14 08:59
Arsenic 3.47 3.69 mg/kg 6.02 (+/-3.00) 08/19/14 09:38
Barium ) 80.8 78.8 mg/kg 2.51 (0%-20%)
Beryllium 1.12 1.14 mg/kg 1.27 » (+/-0.501)
Boron B 134 B 2.82 mg/kg 71.0 ~ (+/-5.01)
Cadmium B 0357 B 0.354 mgkg  0.862 (+/-0.501)
Calcium 5490 5460 mg/kg  0.459 (0%-20%)
Chromium 10.2 10.2 mgrkg 0.192 ‘ (0%-20%)
Cobalt : 11.6 11.5 mgkg  0.458 (0%-20%)
Copper 13.7 13.2 mg/kg 4.10 - (0%-20%)
Iron 22600 22700 mgkg  0.461 (0%-20%)
26
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workoerder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 2 of 7
Parmname - NOM Sample Qual  QC Units __RPD/D%_REC% Range TAnlst__ Date Time
Metals Analysis-1CP
Batch 1412088
Lead 5.48 5.71 mg/kg 4.18 (0%-20%) HSC 08/19/14 09:38
Magnesium 4810 4720 mg/kg 1.84 (0%-20%)
Manganese 370 340 mg/kg 823 (0%-20%)
Molybdenum B 0213 B 0.245 mg/kg 14.1 ~ (+/-1.00)
Nickel 11.2 10.3 mg/kg 8.72 (0%-20%)
Potassium 1490 1530 mg/kg 212 (0%-20%)
Silicon N 782 770 mg/kg 1.58 (0%-20%)
Silver BD 1.16 BD 1.23 mg/kg 6.16 ~ (+/-2.50) 08/21/14 08:59
Sodium 144 137 mg/kg 5.04 (0%-20%) 08/19/14 09:38
Vanadium 58.5 57.8 mg/kg 1.20 (0%-20%)
Zinc C 42.7 412 mg/kg 3.50 (0%-20%)
QC1203149607 LCS
Aluminum 483 488 mg/kg 101 (80%-120%) 08/19/14 09:32
Antimony 48.3 48.2 mg/kg 99.9  (80%-120%) 08/21/14 08:52
Arsenic 48.3 47.5 mg/kg 984  (80%-120%) 08/19/14 09:32
Barium 48.3 ’ 47.5 mg/kg 98.5  (80%-120%)
Beryllium 48.3 48.8 mg/kg 101 (80%-120%)
Boron 48.3 48.0 mg/kg 99.5  (80%-120%)
Cadmium 48.3 479 mg/kg 992  (80%-120%)
Calcium 483 487 mg/kg 101 (80%-120%)
Chromium 48.3 46.7 mg/kg 96.8  (80%-120%)
Cobalt 48.3 475 mg/kg 98.5  (80%-120%)
27
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 354864 Client SDG:" X0074 Project Description: RC-232 Soil Page 3of 7
Parmname NOM Sample Qual QC Units _ RPD/D% REC% Range Anlst Date Time _
Metals Analysis-ICP
Batch 1412088
Copper 48.3 47.0 mg/kg 97.5  (80%-120%) HSC 08/19/14 09:32
Iron 483 491 mg/kg 102 (80%-120%)
Lead 48.3 472 mg/kg 9717  (80%-120%)
Magnesium 483 511 mg/kg 106  (80%-120%)
Manganese 48.3 47.8 mg/kg 99  (80%-120%)
Molybdenum 483 46.0 mg/kg 95.4  (80%-120%)
Nickel 48.3 ’ 46.7 mg/kg 96.8  (80%-120%)
Potassium 483 466 mg/kg 96.5  (80%-120%)
Silicon 483 414 mg/kg 85.7  (80%-120%)
Silver 48.3 479 mg/kg 99.3  (80%-120%) 08/21/14 08:52
Sodium 483 491 mg/kg 102 (80%-120%) . 08/19/14 09:32
Vanadium 48.3 47.6 mg/kg 98.6  (80%-120%)
Zinc | 48.3 49.6 mg/kg 103 (80%-120%)
QC1203149606 MB
Aluminum 8] 6.58 mg/kg 08/19/14 09:30
Antimony u 0319 mg/kg 08/21/14 08:47
Arsenic U 0.484 mg/kg 08/19/14 09:30
Barium U 0.0967 mg/kg
Beryilium U 0.0967 mg/kg
Boron B 1.01 mg/kg
Cadmium U 0.0967 mg/kg
Calcium U 7.74 mg/kg
28
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 4 0f 7
Parmname T B NOM Sample_Qual OC _ Units _RPD/D% REC% _ “Range  Anist_ Date_Time
Metals Analysis-1CP
Batch 1412088
Chromium B 0.190 mg/kg HSC 08/19/14 09:30
Cobalt U 0.145 mg/kg
Copper U 0.290 mg/kg
Iron B 14.8 mg/kg
Lead U 0.319 mg/kg
Magnesium U 8.22 mg/kg
Manganese B 0.830 mg/kg
Molybdenum 8] 0.193 mg/kg
Nickel 8] 0.145 mg/kg
Potassium B 14.2 mg/kg
Silicon U 1.45 mg/kg
Silver U 0.0967 mg/kg 08/21/14 08:47
Sodium 8} 6.77 mg/kg 08/19/14 09:30
Vanadium U 0.0967 mg/kg
Zinc 1.16 mg/kg
QC1203149609 354864001 MS
Aluminum 472 6630 8120 mg/kg N/A  (75%-125%) 08/19/14 09:41
Antimony 472 DU 1.62 D 410 mgkg 99.6  (715%125%) 08/21/14 0%:03
Arsenic 472 3.47 48.4 mg/kg 95  (75%-125%) 08/19/14 09:41
Barium 47.2 80.8 126 meg/kg 95.3  (75%-125%)
Beryllium 472 1.12 46.3 mg/kg 95.6  (75%-125%)
Boron 472 B 1.34 46.1 mg/kg 94.6  (75%-125%)
29
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Workorder: 354864

GEL LABORATORIES LLC

QC Summary

Client SDG: X0074

Parmname

Metals Analysis-ICP
Batch 1412088

Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Silicon
Silver
Sodium
Vanadium
Zinc

QC1203155163 354864001 PS
Silicon

QC1203149610 354864001 SDILT
Aluminum

Antimony

Arsenic
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NOM

472

472

472

472

472

472

47.2

472

47.2

47.2

47.2

4m

472

472

472

472

47.2

5000

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Project Description: RC-232 Soil

" Sample Qual

B 0357
5490
102
116
13.7
22600
5.48
4810
370
B 0.213
12
1490
N 782 N
BD 116 D
144
58.5

C 42.7
N 7970

67500 D
DU -212 DU

354 DU

_QC _ Units

433 mgrkg
5970 mg/kg
533 mg/kg
54.8 mg/kg
59.1 mg/kg
23500 mg/kg
48.4 mg/kg
5270 mg/kg
375 mg/kg
42.9 mg/kg
527 mg/kg
2030 mg/kg
834 mg/kg
49.4 mg/kg
638 mg/kg
103 mg/kg
84.6 me/kg
22300 ug/L
13600 ug/L
8.10 ug/L
2.45 ug/L

30

RPD/D% REC% _ Range

N/A

N/A

91

N/A

91.3

91.4

95.9

N/A

90.9

N/A

N/A

90.4

87.8

114

10.9*

102

105

93.5

88.8

286*

(75%-125%)

(75%-~125%)

(75%-125%)

(75%~125%)

(75%-125%)

(75%-~125%)

. (75%-125%)

(75%-125%)
(75%-125%)
(75%-125%)
(75%-125%)
(75%-125%)
(715%-125%)
(75%-125%)
(75%-125%)
(75%-125%)

(75%-125%)

(80%-120%)

(0%-10%)

(0%-10%)

(0%-10%)

Anl

HSC

IwJ

HSC

Page Sof 7

ist__ Date Time

08/19/14 09:41

08/21/14 09:03

08/19/14 09:41

08/25/14 14:26

08/19/14 09:44

08/21/14 09:06

08/19/14 09:44



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 6of 7
Parmpame NOM ____ Sample Qual QC___ Units RPD/D% REC% __ Range Anlst Date Time _
Metals Analysis-ICP
Batch 1412088
Barium k 823 D 162 ug/L 1.57 ) (0%-10%) HSC 08/19/14 09:44
Beryllium 114 D 2.39 ug/L 4.74 (0%-10%)
Boron B 13.6 DU 4.91 ug/L - N/A (0%-10%)
Cadmium B 3.63 DU 0.491 ug/L N/A (0%-10%)
Calcium 55900 D 11200 ug/L 182 {0%-10%)
Chromium 104 D 19.8 ug/l. - 4.46 (0%-10%)
Cobalt 118 D 226 ug/L 4.05 (0%-10%)
Copper 140 D 26.6 wg/L 5.4 (0%-10%)
fron 230000 D 46300 ug/L .6 ‘ (0%-10%)
Lead 558 D 8.94 ug/L 19.9 {0%-10%)
Magnesium 49000 D 9830 ug/L 373 (0%-10%)
Manganese 3760 D 762 ug/L 1.2 (0%-10%)
Molybdenum B 2.17 DU . 0.982 ug/L N/A (0%-10%)
Nickel 114 D 224 ug/L 2.15 (0%-10%)
Potassium 15200 D 3010 ug/L 1.18 (0%-10%)
Silicon N 7970 D 1500 ug/L 5.7 (0%-10%)
Silver ‘ BD 237 DU 2.45 ug/L N/A (0%-10%) 08/21/14 09:06
Sodium 1460 D 271 ug/L 7.59 (0%-10%) 08/19/14 09:44
Vanadium 596 D 114 ug/L 4.51 (0%-10%)
Zinc C 434 D 86.1 ug/L 914 (0%-10%)
Metals Analysis-Mercury
Batch 1412249 e T T T
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 7of 7

Parmname NOM Sample Qual QC Units _ RPD/D% REC% Range Anist Date Time

Metals Analysis-Mercury

Batch 1412249
QC1203150022 354864001 DUP

Mercury B 0.0075 B 0.00833 mg/kg 10.5 ~ (+/-0.0121) MTM1 08/19/14 11:25
QC1203150021 LCS ;

Mercury 0.117 0.114 mg/kg 974  (80%-120%) 08/19/14 11:21
Q1203150020 MB

Mercury U 0.00369 mg/kg 08/19/14 11:20
QC1203150023 354864001 MS

Mercury 0.113 B 0.0075 0.123 mg/kg 103 (80%-120%) 08/19/14 11:26
QC1203150025 354864001 SDILT

Mercury B 0.125 DU 0.0201 ug/L N/A (0%-10%) 08/19/14 11:28

Notes:

The Qualifiers in this report are defined as follows:
* Duplicate analysis not within control limits
Correlation coefficient for Method of Standard Additions (MSA) is < 0.995
The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as aprropriate).

Target analyte was detected in the sample and the associated blank. The associated blank concentration is >= EQL or is > 5% of the measured
concentration and/or decision level for associated samples.

Results are reported from a diluted aliquot of sample.

Reported value is estimated due to interferences. See comment in narrative.

Duplicate precision not met.

Spike Sample recovery is outside contro! limits.

Reported value determined by the Method of Standard Additions (MSA)

Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.
Post-digestion spike recovery foxL GFAA out of control limit. Sample absorbency < 50% of spike absorbency.

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

<~ ® g Cc®wZZzmyg O+

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more or %RPD not applicable.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a contro! limit of +/- the
RL is used to evaluate the DUP result.

* Indicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Date: 6 October 2014

To: Washington Closure Hanford Inc. (technical representative)
From: ELR Consulting

Project:  100-1U-2 & 100-IU-6 Remaining Waste Sites — Soil Full Protocol - Waste Site
600-332

Subject: Polyaromatic Hydrocarbon - Data Package No. X0074-GEL

INTRODUCTION

This memo presents the resulits of data validation on Data Package No. X0074
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analiyte

J1TXF8 8/12/14 Sail C See note 1
1 - Polyaromatic Hydrocarbons by 8310.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). 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 Data Requested by Client

DATA QUALITY OBJECTIVES
Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Analytes must be extracted within 14 days of the date of sample collection and
analyzed within 40 days from the date of extraction.

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



All holding times were acceptable.

Method Blanks

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

All method blank results were acceptable.

Field (equipment) Blanks

No field blanks were submitted for analysis.

Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy
of the reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in
duplicate using five compounds for which percent recoveries must be within a range of
50-150% or within laboratory control limits. If spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Undetected sample results with spike recoveries below
control limits are qualified as estimates and flagged "UJ". Undetected sample results
are not qualified if the spike recovery is above control limits. Sample results greater
than five times the spike concentration require no qualification.

All accuracy results were acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for individual
samples. Matrix-specific surrogate compound recovery control windows have been
established by the EPA CLP program. If two surrogates of the same class of



compounds (base/neutrai or acid) are out of control limits, all associated sample results
greater than the contract required quantitation limit (CRQL) are qualified as estimates
and flagged "J". Sample results less than the CRQL and below the lower contro! limit
are qualified as estimates and flagged "UJ". Sample results less than the CRQL with
recoveries above the upper control limit require no qualification. If a surrogate recovery
is less than 10%, detects are qualified as estimates and flagged "J" and nondetects are
rejected and flagged "UR".

All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries
of duplicate matrix spike analyses performed on a sample. Samples results must be
within RPD limits of +/-30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

All duplicate results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

Analytical Detection Levels

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

Completeness
Data package No. X0074 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

Washington Closure Hanford Contract #S00W307A00 (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22. Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.
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Glossary of Data Reporting Qualifiers



Qualifiers which may be applied by data validators in compliance with the WCH
validation SOW are as follows:

V)

uJ

UR

NJ

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

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

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

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

Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

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

Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications usable for decision-making purposes).
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Summary of Data Qualification



POLYAROMATIC HYDROCARBON DATA QUALIFICATION SUMMARY*

SDG: X0074

REVIEWER:
ELR

Project: 600-332

PAGE_1 OF1

COMMENTS: No qualifiers assigned

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

misinterpretation of results contained in the table.
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  August 29, 2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi-Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0074
Project: RC-232 Soil
Client Sample ID: JITXF8 Project: WCHN00213
Sample ID: 354864001 Client ID: WCHNO001
Matrix: SOIL b\
CollectDate:  12-AUG-14 13:14 I// \4 L
Receive Date: 15-AUG-14 {0
Collector: Client
Moisture: .541%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
HPLC-PAH ‘
8310/3550 PAH Std list Soil "Dry Weight Corrected" .
Acenaphthene U 5.03 5.03 16.8 ug/kg I CWW 082214 1118 1413006 1
Acenaphthylene U 5.03 5.03 16.8 ug’kg 1
Anthracene U 1.68 1.68 16.8 ug/kg 1
Benzo(a)anthracene J 1.41 0.536 1.68 ug’kg 1
Benzo(a)pyrene P 1.81 0.536 1.68 ug’kg 1
Benzo{b)fluoranthene ] 0.536 0.536 1.68 ug’kg 1
Benzo{ghi)perylene J 1.02 0.536 1.68 ug/kg 1
Benzo(k)fluoranthene U 0.268 0.268 0.838 ug/kg 1
Chrysene J 0.807 0.536 1.68 ug/kg 1
Dibenzo{a,h)anthracene U 0.536 0.536 1.68 ug’kg 1
Fluoranthene J 1.25 0.536 1.68 ug/kg i
Fluorene u 5.03 5.03 16.8 ug/kg 1
Indeno(1,2,3-cd)pyrene U 0.536 0.536 1.68 ug’kg 1
Naphthalene U 5.03 5.03 16.8 ugrkg 1
Phenanthrene U 5.03 5.03 16.8 ug/kg 1
Pyrene J 1.33 0.536 1.68 ug/kg i
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW346 3550B 3550B PAH BY HPLC Prep in soil AXV1 08/20/14 1648 1413005
The following Analytical Methods were performed: .
Method Description Analyst Comments
1 SW846 8310
Surrogate/Tracer Recovery  Test Result Nominal Recovery% Acceptable Limits
Decafluorobiphenyl 831073550 PAH Std list Soil "Dry Weight 5840 ug/kg 8380 69.7 (23%-104%)
Corrected”
Notes:

10
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Laboratory Narrative and Chain-of-Custody Documentation
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HPLC-PAH
WC-HANFORD, INC. (WCHN)

SDG X0074
Method/Analysis Information
Procedure: Polynuclear Aromatic Hydrocarbons
Analytical Method: SW846 8310
Prep Method: SW846 3550B
Analytical Batch Number: 1413006
Prep Batch Number: 1413005

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 8310:

Sample ID Client ID

354864001 JITXF8

1203151970  MB for batch 1413005

1203151971  Laboratory Control Sample (LCS)

1203151972 354864001(J1TXF8) Matrix Spike (MS)
1203151973 354864001(J1TXF8) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.

Preparation/Analytical Method Verification

SOP Reference :
Procedure for preparation, analysis and reporting of analytical data are controlied by GEL Laboratories
LLC as Standard Operating Procedure (SOP).

The data discussed in this narrative has been analyzed in accordance with GL-OA-E-030 REV# 15.
Raw data reports are processed and reviewed by the analyst using the Target software package. False

positives have been removed from the Target quantitation reports per standard operating procedures (SOP)
section 18.0.

Calibration Information

Due to software limitations, the files displayed at the beginning of the Form 6 are only the last files
uploaded for each individual level. A complete listing of all files used in the current ICAL are shown on the
Calibration History that is included with each Level 4 or higher package. The last file by date in each fevel
is the one currently uploaded for that level.

12
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The linear equation used in Target and indicated on the initial calibration summary form is nota
conventional linear equation (slope intercept formula) and does not match the equation found in SW-846
method 8000B. The x and y axes are inversed in Target, so that the instrument response is treated as the
independent variable (x) and the concentration ratio is treated as the dependent variable (y). The equation
used in Target to calculate sample results is adjusted to account for the linear equation inversion and
reciprocal slope. The adjusted calculation has been independently verified to produce valid results.

Initial Calibration
All initial calibration requirements have been met for this SDG.

CCV Requirements
All associated calibration verification standards (ICV or CCV) met the acceptance criteria.

Quality Control (QC) Information

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
All the surrogate recoveries were within the established acceptance criteria for this SDG.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

QC Sample Designation
Client sample 354864001 (J1TXF8) was chosen for matrix spike and matrix spike duplicate analysis.

Matrix Spike (MS) Recovery Statement
The MS recoveries were within the established acceptance limits.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recoveries were within the established acceptance limits.

MS/MSD Relative Percent Difference (RPD) Statement
The RPDs between the MS and MSD met the acceptance limits.

Technical Information:

Holding Time Specifications

All samples in this SDG in this analytical batch met the specified holding time. GEL assigns holding times
based on the associated methodology, which assigns the date and time from sample collection or sample
receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system. Those holding
times expressed as days expire at midnight on the day of expiration.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.

Sample Dilutions
The samples in this SDG did not require dilutions.

Sample Re-extraction/Re-analysis
Re-extractions or re-analyses were not required in this SDG

13
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Miscellaneous Information:

Data Exception (DER) Documentation
Data exception reports (DERs) are generated to document procedural anomalies that may deviate from
referenced SOP or contractual documents.

A data exception report (DER) was not generated for this SDG.

Manual Integrations
Some initial calibration standards, and sample 354864001 (J1 TXF8) required manual integrations due to
software limitations. ,

Please see the raw data in the Miscellaneous Section.

Additional Comments
The Form 8 is used only as a sequence of the analysis.

One or more analytes were detected whose concentration greatly differed between the primary and
confirmation analysis (greater than 40% difference or RPD) in sample 354864001 (J1TXF8). Because both
detectors indicated an acceptable peak in the appropriate retention time window for these analytes, the
analytes are reported as positive results. Due to the high percent difference or RPD between the two
columns, it is indicated as such on the appropriate Form I/Certificate of Analysis (C of A) with a 'P'
qualifier. Those analytes reported with a percent difference or RPD greater than 40% but less than 70% are
qualified as presumptive evidence of the presence of the material.

Electronic Package Comment

The following package was generated using an electronic data processing program referred to as "virtual
packaging"”. In an effort to increase quality and efficiency, the laboratory is developing systems to
eventually generate all data packages electronically. The following change from "traditional" packages
should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. An
electronic signature page inserted after the case narrative of each electronic package will indicate the
analyst, reviewer, and report specialist names associated with the generation of the data and package. The
data validator will always sign and date the case narrative.

Data that are not generated electronically, such as hand written pages, will be scanned and inserted into the
electronic package.

System Configuration

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument configuration for
Polynuclear Aromatic Hydrocarbons analyses.

The chromatographic hardware system consists of a HP Model 1100 HPLC with programmable gradient
pumping and a 100uL loop injector.

The HPLC 1100 is coupled to a HP Model G1315A Diode Array UV detector which monitors absorbance
at the following five wavelengths: 1) 224 nm; 2) 250 nm; 3) 270 nm; 4) 234 nm; 5) 300 nm.

14
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The HPLC 1100 is also coupled to a HP Model G1321A Fluorescence Detector in series which monitors
the following varying excitations and emissions 1) EX 230 nm EM 330 nm; 2) EX 210 nm EM 314 nm; 3)
EX 250 nm EM 368 nm; 4) EX 237 nm EM 440 nm; 5) EX 277 nm EM 376 am; 6) EX 255 nm EM 420
nm; 7) EX 230 nm EM 453 nm.

The Diode Array UV detector is used as the primary detector and the Fluorescence Detector is used as the
confirmation detector. All results are reported from the primary Diode Array UV detector.

The HPLC system is identified with a designation of HPLC E in the raw data printouts.
Chromatographic Columns

Chromatographic separation of Polynuclear Aromatic Hydrocarbons is accomplished through analysis on
the following reversed phase columns:

Phenomenex; Luna C18 (2), 100 A, 250 mm x 4.6 mm containing 5 um size particle.
Certification Statement -

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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Data Validation Supporting Documentation
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GENERAL ORGANIC DATA VALIDATION CHECKLIST

HNF-20433 REV 0

VALIDATION
LEVEL: A B @ D E

PROJECT: (90 OO - 3372 DATAPACKAGE: K Oo7Y

vaLpAaTorR: SR |LaB Gael DATE: [0 ] B

J ¥ 7
SDG: W o72{/
ANALYSES PERFORMED m
8015, 8021 8141 8151 8315 (g‘slo >
WTPH-HCID | WTPH-G WTPH-D N—"
SAMPLES/MATRIX:
J TPy
SO L

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE \
Technical verification dOCUMENtAtION PIESENE? ... .orirreriirimirenirien ittt Y@N/A
Comments:
2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)
Initial calibrations aCCEPLABIE? ....cocoveviviiiiiiec et Yes
Continuing calibrations acceptable? ... Yes
StANdArds TACEADIE? .........cvieiriieirireee ettt b s s Yes
StANAATAS EXPITEAT .....uevevererreereeireretenreesit et b b e E b bR Yes

Calculation check acceptable?

Comments:
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)
Calibration blanks analyzed? (Levels D, E)
Calibration blank results acceptable? (Levels D, E)

Laboratory blanks analyzed? .........c.cccvriiiiiinininic et ssss st s s
Laboratory blank resuits acceptable?..........ocoooiiivniieenie s
Field/trip blanks analyzed? (Levels C, D, E) .o
Field/trip blank results acceptable? (Levels C, D, E)

Transcription/calculation errors? (Levels D, E)

Comments:

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

Surrogates/system monitoring compounds analyzed? ...

Surrogate/system monitoring compound recoveries acceptable? ...
Surrogates traceable? (Levels D, E) ..o
Surrogates expired? (Levels D, E)
MS/MSD samples analyZed? ...c..coovviiveiiiiiceren e 1
MS/MSD 1e5Ults aCCEPLADIEY......cocvricriiiteiiie ettt s st s
MS/MSD standards NIST traceable? (Levels D, E)
MS/MSD standards expired? (Levels D, E) ..o

LCS/BSS samples analyzZed?........cocccriviiiinicinie st
LCS/BSS results CCEPLADLET......coviviiiiiinirie ettt ittt i
Standards traceable? (Levels D, E) ..o Y
Standards expired? (Levels D, E) oo

Transcription/calculation errors? (Levels D, E).c.oiioiii

Performance audit sample(s) analyzed? ...
Performance audit sample results acceptable?..... ..o

Comments:
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable? ... icrrirmeiiniic i 8 No N/A
Duplicate results aCePtable?..... ... @ No
MS/MSD standards NIST traceable? (Levels D, E) oo Yes N
MS/MSD standards expired? (Levels D, E) ..ot s Yes No

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

Field split RPD values acceptable?...... ...ttt s Yes No
Transcription/calculation errors? (Levels D, B} Yes No
Comments:

6. HOLDING TIMES (all levels)

Samples Properly PreSEIVEAT ... ... ieesi et e e . o N/A

Sample holding times aCCEPADIET .........veuroremieicrcirirsss e

Comments:
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

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

levels) ~

Results reported for all requested analyses? .......cooiieiiiinnini No
Results supported in the raw data? (Levels D, E) ..o Yes ND@
Samples properly prepared? (Levels D, B} ..o Yes No
Detection limits MEet RIDLY ....viviiiiirirceeirtere et se e v e s sss s ss s et e b st @ No N/
Transcription/calculation errors? (Levels D, E) @
Comments;

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ® (or other aborbant) cleanup performed? ... Yes

L0t Check PEIOTMEAT ......oouiurcueiemeiirie s sty h b b Yes

Check reCcoVEries aCEPIADIE? ......c.covueueiiiirirreiir ittt e Yes

Check Materials traceabIE? ........c.ceevreeeereereertrrrercetsis e es st b s e bbbt r e s s bbb s bRt e s Yes

Check Materials EXPITd? .......cvveeeremirieimsienmsries e st tsase st et e s st Yes

Analytical batch QC given similar cleanup? ..o Yes
Transcription/Calculation EITOTS? ..o iveirrrece ettt st s Yes

Comments:
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary Report Date: August 29,2014

WC-Hanford, Inc. Page 1of 4

2620 Fermi Avenue

MSIN H4-21

Richland, Washington
Contact: Joan Kessner
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil
Parmname NOM Sample Qual ~QC Units RPD% REC% Range Anlst Date Time
HPLC-PAH
Batch 1413006

QC1203151971 LCS
Acenaphthene 1660 1520 ug/kg 91.2 (58%-99%) CWW 08/22/14 10:36
Acenaphthylene 1660 1390 ug’kg 83.5 (58%-98%)
Anthracene 1660 1540 ug/kg 92.3 (63%-94%)
Benzo(a)anthracene 166 151 ug’kg 90.5 (73%-98%)
Benzo(a)pyrene 166 142 ug/kg 854  (63%-99%)
Benzo(b)fluoranthene 166 150 ug/kg 90.4  (70%-130%)
Benzo(ghi)perylene 166 140 ug/kg 843  (70%-130%)
Benzo(k)fluoranthene 83.2 81.0 ug/kg 974  (70%-130%)
Chrysene 166 163 ug/kg 98.1  (70%-130%)
Dibenzo(a,h)anthracene 166 175 ug/kg 105 (70%-130%)
F\uomnfhene 166 145 ug/kg 86.9  (70%-130%)
Fluorene 1660 1480 ug/kg 88.7 (65%-130%)
Indeno(1,2,3-cd)pyrene 166 159 ug/kg 95.6  (70%-130%)
Naphthalene 1660 1340 ug’kg 80.6  (57%130%)
Phenanthrene 1660 1470 ug/kg 88.2  (70%-130%)
Pyrene 166 151 ug/kg 90.9  (70%-130%)
**Decafluorobiphenyl 8320 6930 ug’kg 833 (23%-104%)
QC1203151970 MB
Acenaphthene u 5.00 ug/kg 08/22/14 09:54
Acenaphthylene U 5.00 ug’kg
23
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 2 of 4
Parmname NOM Sample Qual QC Units RPD% REC% Range Anist Date Time
HPLC-PAH
Batch 1413006
Anthracene 8] 1.67 ug’kg
Benzo(a)anthracene U 0.533 ug/kg CWW 08/22/14 09:54
Benzo(a)pyrene U 0.533 ug'kg
Benzo(b)fluoranthene 0] 0.533 ug/kg
Benzo(ghi)perylene U 0.533 ug/kg
Benzo(k)fluoranthene U 0.266 ug/kg
Chrysene U 0.533 ug/kg
Dibenzo(a,h)anthracene k U 0.533 ug/kg
Fluoranthene U 0.533 ug/kg
Fluorene U 5.00 ug/kg
Indeno(1,2,3-cd)pyrene U 0.533 ug/kg
Naphthalene U 5.00 ug/kg
Phenanthrene 8] 5.00 ug/kg
Pyrene U 0.533 ug/kg
**Decafluorobiphenyl 8330 6970 ug’kg . 83.7 (23%-104%)
QCL203151972 354864001 MS
Acenaphthene 1670 u 5.03 1350 ug/kg 80.7 (49%-90%) 08/22/14 12:01
Acenaphthylene 1670 U 5.03 1230 ug/kg 73.6 (48%-97%)
Anthracene - 1670 U [.68 1370 ug/kg 81.6 (49%-91%)
Benzo(a)anthracene 167 J 1.41 132 ug’kg 782 (29%-126%)
Benzo(a)pyrene 167 P 1.81 128 ug/kg 752 (26%-130%)
Benzo(b)fluoranthene 167 U 0.536 133 ug/kg 79.7  (32%-135%)
Benzo(ghi)perylene 167 J 1.02 121 ug/kg 717 (34%-125%)
24
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 3of 4
Parmname NOM Sample Qual OC __ Units _RPD% REC% __ Range Anist  Date Time
HPLC-PAH
Batch 1413006
Benzo(k)fluoranthene 83.6‘ u 0.268 711 ug/'kg 85  (48%-142%) CWW 08/22/14 12:01
Chrysene 167 J 0.807 141 ug/kg 84 (39%-127%)
Dibenzo(a,h)anthracene 167 8} 0.536 151 ug’kg 90 (38%-130%)
Fluoranthene 167 J 1.25 126 ug/kg 743 (20%-139%)
Fluorene 1670 U 5.03 1290 ug/kg 76.9 (51%-90%)
Indeno(1,2,3-cd)pyrene 167 U 0.536 137 ug/kg 81.9  (41%-145%)
Naphthalene 1670 U 5.03 1220 - ug/kg 72.6 (43%-87%)
Phenanthrene 1670 U 5.03 1280 ug/kg 76.7  (50%~100%)
Pyrene 167 J 1.33 132 ug/kg 78.3  (18%-149%)
**Decafluorobipheny! 8360 5840 5990 ug/kg 716 (23%-104%)
QCI1203151973 354864001 MSD .
Acenaphthene 1670 U 5.03 1260 ug/kg 7.22 75 (0%-30%) 08/22/14 12:43
Acenaphthylene 1670 U 5.03 1150 ug’kg 7.12 68.4 (0%-30%)
Anthracene 1670 U 1.68 1300 ug/kg 4.79 777 (0%-30%)
Benzo(a)anthracene 167 J 1.41 127 ug/kg 4.20 74.8 (0%-30%)
Benzo(a)pyrene 167 P 1.81 123 ug/kg 3.82 723 (0%-30%)
Benzo(b)fluoranthene 167 U 0.536 129 ug/kg 2.89 77.3 (0%-~30%)
Benzo(ghi)perylene 167 J 1.02 116 ug’kg 39 68.9 (0%-30%)
Benzo(k)fluoranthene 83.7 U 0.268 68.4 ug/kg 3.78 81.7 (0%-30%)
Chrysene 167 J 0.807 135 ug/kg 4.72 80 (0%-30%)
Dibenzo(a,h)anthracene 167 U 0.536 143 ug’kg 5.06 85.5 (0%-30%)
Fluoranthene 167 J 125 124 ugkg  0.825 73.6 (0%-30%)
25
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 354864

Client SDG: X0074

QC Summary

Project Description: RC-232 Soil

Page 4 0f 4

Parmname ___NOM Sample Qual QC Units RPD%  REC% RaEL Anlst Date Time
HPLC-PAH
Batch 1413006
Fluorene 1670 5.03 1200 ug’kg 6.73 718 (0%-30%) CWW 08/22’/14 12:43
Indeno(1,2,3-cd)pyrene 167 0.536 131 ug/kg 4.46 78.2 (0%-30%)
Naphthalene 1670 5.03 1150 ug/kg 5.29 68.8 (0%-30%)
Phenanthrene 1670 5.03 1220 ug/kg 5.09 72.8 (0%-30%)
Pyrene 167 1.33 129 ug/kg 2.82 76 (0%-30%)
**Decafluorobiphenyl 8370 5840 5580 ug/kg 66.7  (23%-104%)

Notes:

The Qualifiers in this report are defined as follows:
A The TIC is a suspected aldol-condensation product

= m o O w

appropriate). Value is estimated

N < X =

Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of sample.

Concentration exceeds the calibration range of the instrument

Spike and/or spike duplicate sample recovery is outside control limits.

o Analyte failed to recover within LCS limits (Organics only)

/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more or %RPD not applicable.
le duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than

the sample or duplicate value is less than 5X the RL, a control limit of +/- the

~ The Relative Percent Difference (RPD) obtained from the samp
five times (5X) the contract required detection limit (RL). In cases where either

RL is used to evaluate the DUP result.

* Indicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

The analyte was detected in both the associated QC blank and in the sample.

Aroclor target analyte with greater than 25% difference between column analyses.

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Where the analytical method has been performed under NELAP certification, the analysis has met all of the

requirements of the NELAC standard unless qualified on the QC Summary.
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The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as

Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.



Date: 6 October 2014

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consulting

Project:  100-1U-2 & 100-IU-6 Remaining Waste Sites — Soil Full Protocol - Waste Site
600-332

Subject: Pesticide/PCB - Data Package No. X0074-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. X0074
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte

J1TXF8 B8/12/14 Soil C See note 1
1 — PCBs by 8082A and pesticides by 8081B.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). 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 Data Requested by Client

DATA QUALITY OBJECTIVES
Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Analytes must be extracted within 14 days of the date of sample collection and
analyzed within 40 days of extraction. Holding times are not applicable for PCB
analysis. '

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



All holding times were acceptable.

Method Blanks

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

All method blank results were acceptable.

Field (equipment) Blanks

No field blanks were submitted for analysis.

Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy
of the reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in
duplicate using five compounds for which percent recoveries must be within a range of
50-150% or within laboratory control limits. If spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Undetected sample results with spike recoveries below
control limits are qualified as estimates and flagged "UJ". Undetected sample results
are not qualified if the spike recovery is above control limits. Sample results greater
than five times the spike concentration require no qualification.

Due to the lack of a matrix spike, matrix spike duplicate and LCS analysis, all
toxaphene results were qualified as estimates and flagged “J”.

All other accuracy results were acceptable.



Surrogate Recovery

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

All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries
of duplicate matrix spike analyses performed on a sample. Samples results must be
within RPD limits of +/-30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

Due to the lack of a matrix spike and matrix spike duplicate analysis, all toxaphene
results were qualified as estimates and flagged “J".

All other duplicate results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

Analytical Detection Levels

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



Completeness
Data package No. X0074 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES
The following minor deficiencies were noted:

o Due to the lack of a matrix spike, matrix spike duplicate and LCS analysis, all
toxaphene results were qualified as estimates and flagged “J".

Data flagged "J" indicates that the associated concentration is an estimate, but under
the WCH statement of work, the data may be usable for decision-making purposes. All
other validated results are considered accurate within the standard error associated
with the methods.

REFERENCES

Washington Closure Hanford Contract #S00W307A00 (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.



Appendix 1

Glossary of Data Reporting Qualifiers



Qualifiers which may be applied by data validators in compliance with the WCH
validation SOW are as follows:

U

uJ

UR

NJ

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

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

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

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

Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

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

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



Appendix 2

Summary of Data Qualification



PESTICIDE/PCB DATA QUALIFICATION SUMMARY*

SDG: X0074 REVIEWER: | Project: 600-332 PAGE_1 OF 1
ELR
COMPOUND QUALIFIER SAMPLES AFFECTED | REASON
Toxaphene J All No MS, MSD or LCS
analysis

* _ The Qualified Data Summary Table includes laboratory applied “U” qualifiers not

specifically identified here. The laboratory applied “U” qualifiers are included to minimize
misinterpretation of results contained in the table.
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Annotated Laboratory Reports



GEL LABORATQRIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  August 27, 2014
Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0074
Project; RC-232 Soil
Client Sample ID: JITXF8 Project: WCHN00213
Sample ID: 354864001 Client ID: WCHNO0O1
Matrix: SOIL
Collect Date: 12-AUG-14 13:14
Receive Date: 15-AUG-14 W
Collector: Client / g [ ( -.{
Moisture: .541% / o
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
Semi-Volatiles-Pesticide
8081B/3541 Pesticide Soil Automated Soxhlet "Dry Weight Corrected”
4,4-DDD DU 1.67 1.67 6.68 ug/kg 5 LOF 08/22/14 1835 1412526 1
4,4-DDE D 186 167 6.68 ugrkg 5
Aldrin DU 0.835 0.835 334 ug/kg 5
Dieldrin DU 1.67 1.67 6.68 ug/kg 5
Endosulfan | DTU 0.835 0.835 3.34 ug/kg 5
Endosuifan 11 DU 1.67 1.67 6.68 ug/kg 5
Endosulfan sulfate DU 1.67 1.67 6.68 ug/kg 5
Endrin pu 1.67 1.67 6.68 ug’kg 5
Endrin aldehyde DU 1.67 1.67 6.68 ug/kg 5
Endrin ketone DU 1.67 1.67 6.68 ug/kg 5
Heptachlor epoxide DTU 0.835 0.835 334 ug/kg 5
Methoxychlor DU 8.35 835 334 ug/'kg 5
Toxaphene DU 278 278 835 ug/kg 5
alpha-BHC DU 0.835 0.835 334 ug/kg 5
beta-BHC DU 0.835 0.835 3.34 ug/kg 5
delta-BHC DU 0.835 0.835 334 ug’kg 5
gamma-BHC (Lindane) DU 0.835 0.835 3.34 ug/kg 5
4.4-DDT D 44.5 1.67 6.68 ug/kg 5 LOF 08/22/14 1835 1412526 2
Heptachlor D 397 0.835 334 ug/kg 5
alpha-Chlordane D 2.8 0.835 3.34 ug/kg 5
gamma-Chlordane D 18.9 0.835 3.34 ug/kg 5
The following Prep Methods were performed: e
Method Description Analyst Date Time  Prep Batch
SW846 3541 Prep Method 3541 80818 Prep Soil MXD2 08/20/14 0950 1412525
The following Analytical Methods were performed:
Method Description Analyst Comments
i SW846 3541/8081B
2 SW846 3541/8081B
Surrogate/Tracer Recovery  Test Result Nominal Recovery% Acceptable Limits
demx 8081B/3541 Pesticide Soil Automated Soxhlet "Dry 30.3 ug/kg 334 90.8 (32%-120%)
Weight Corrected”
Decachlorobiphenyl 8081B/3541 Pesticide Soil Automated Soxhlet "Dry 35.3 ug/kg 334 106 (37%-129%)

Weight Corrected”

10
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  August 20, 2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0074
Project: RC-232 Soil .
Client Sample ID: JITXF8 . Project: WCHN00213
Sample ID: 354864001 ClientID:  WCHNO001
Matrix: SOIL
Collect Date: ~ 12-AUG-14 13:14 V/ \L“P
Receive Date: 15-AUG-14 D'ué
Collector: Client l
Moisture: S541%
Parameter Qualifier  Result DL RL Units DF Analyst Date TimeBatch Method

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected”

Aroclor-1016 DU 11.1 111 334 ug/kg 10 JXM  08/20/14 0733 1412528 1
Aroclor-1221 DU 1.1 111 334 ug’kg 10
Aroclor-1232 DU 1.1 1.1 334 ug/kg 10
Aroclor-1242 DU 1.1 1.1 334 ug/kg 10
Aroclor-1248 DU 111 111 334 ug/kg 10
Aroclor-1254 DU 111 1.1 334 ug/kg 10
Aroclor-1260 DU 111 111 334 ug/kg 10
Aroclor-1262 DU 11.1 11 334 ug/kg 10
Aroclor-1268 DU 11.1 . iy 334 ug/kg 10
The following Prep Methods were performed:
Method Description Analyst Date Time _ Prep Batch
SW846 3541 Prep Method 3541 PCB Prep Soil MXD2 08/19/14 1030 1412527
The following Analytical Methods were performed:
Method Description Analyst Comments
i SW846 3541/8082A
Surrogate/Tracer Recovery  Test Result Nominal Recovery%  Acceptable Limits
4emx SW846 3541/8082A PCB Solid Automated Soxhlet 4.95 ugkg 6.69 3.9 (44%-~106%)
"Dry Weight Corrected"
Decachlorobiphenyl SW846 3541/8082A PCB Solid Automated Soxhlet 6.84 ug/kg 6.69 102 (35%-119%)

"Dry Weight Corrected"”

Notes:
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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PCB Case Narrative
WC-HANFORD, INC. (WCHN)

SDG X0074
Method lysis Inf .
Procedure: Analysis of Polychlorinated Biphenyls by ECD
Analytical Method: SW846 3541/8082A
Prep Method: SW846 3541

Analytical Batch Number: 1412528
Prep Batch Number: 1412527

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 3541/8082A:

Sample ID  Client ID

354864001 JITXFS$

1203150629 MB for batch 1412527

1203150630 Laboratory Control Sample (LCS)

1203150631  354864001(J1TXF8) Matrix Spike (MS)
1203150632  354864001(J1TXF8) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight” basis.

? ion/Analytisal Method Verificatio

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-OA-E-040 REV# 20.

Raw data reports are processed and reviewed by the analyst using the Chemstation software package. False
positives have been removed from the quantitation reports per standard operating procedures (SOP).

Calibration Infe .

A complete list of the initial calibration data files are shown in the Calibration History report located in the
Standard Data section of the data package.

Initial Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

Continuing Calibration Verification (CCV) Requirements
All associated calibration verification standards (ICV or CCV) met the acceptance criteria. All analytes were
within the established retention time windows for this method.

13
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Quality Control (QC) Inf .

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
All surrogate recoveries were within the established acceptance criteria for the samples in this SDG in this batch.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

QC Sample Designation
Sample 354864001 (J1TXF8) was selected for the matrix spike and matrix spike duplicate analysis.

Matrix Spike (MS) Recovery Statement
The MS recoveries for this SDG were within the established acceptance limits.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recoveries for this SDG were within the established acceptance limits.

MS/MSD Relative Percent Difference (RPD) Statement
The RPD between the MS and MSD met the acceptance limits.

Technical Information

Holding Time Specifications ~

GEL assigns holding times based on the associated methodology, which assigns the date and time from sample
collection of sample receipt. Those holding times expressed in hours are calculated in the Alphal.IMS system.
Those holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG met
the specified holding time.

Preparation/Analytical Method Verification

All procedures were performed as stated in the SOP. All reported analyte detections in client and quality control
samples were within the established retention time windows. Reported analyte concentrations were confirmed on
dissimilar columns. All sample extracts were cleaned using alumina. Additionally, copper was added to all
sample extracts to remove sulfur.

Sample Dilutions
Samples 1203150631 (JITXF8MS), 1203150632 (JITXF8MSD) and 354864001 (JITXF8) were diluted at 1:10
due to high level of non-target analytes within the retention time window of interest.

Sample Re-extraction/Re-analysis
Re-extractions or re-analyses were not required in this SDG in this batch.

Miseell [nf .
Electronic Package Comment

The following package was generated using an electronic data processing program referred to as "virtual
packaging". In an effort to increase quality and efficiency, the laboratory is developing systems to eventually
generate all data packages electronically. The following change from "traditional" packages shouid be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. The data
validator will always sign and date the case narrative. Data that are not generated electronically, such as hand

14
Paoce QQ nf 172



written pages, will be scanned and inserted into the electronic package.

Data Exception (DER) Documentation
Data exception report (DER) is generated to document procedural anomalies that may deviate from referenced
SOP or contractuat documents. A DER was not required for the samptes in this SDG in this batch.

Manual Integrations

Certain standards and samples may have required manual integration to correctly position the baseline as set in
the calibration standard injections. If manual integration was performed, copies of all manual integration peak
profiles are included in the raw data section of this PCB fraction.

Additional Comments

The additional comments field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis, and to list any report documents generated as a result of
sample analysis or review. The following additional comments were required:

The higher results from either column have been chosen and reported in the data package for the client samples,
MB and LCS. The data reported for the MS and MSD are from the same analytical column as the parent sample.

Due to software issue, the surrogate recovery range was not indicated or possibly indicated incorrectly in
Quantitation Report. Please see Surrogate Recovery Report for correct surrogate acceptance limits.

Due to rounding differences in the calculation between the forms, the data reported in Sample Summary (form 1)
and Spike Recovery Report (form 3) may differ slightly from the data reported in Identification Summary (form
10).

Aroclors quantitated on the raw data report by ChemStation data system do not necessarily represent positive
Aroclor identification. In order for positive identification to be made, the Aroclor must match in pattern and
retention time; as well as quantitate relatively close between the primary and confirmation columns, as specified
in SW846 method 8000. When these conditions are not met, the Aroclor is reported as a non-detect on the data
report.

System Configuration

The Semi-Volatiles-PCB analysis was performed on the following instrument configuration:

Instrument System Column .
D Instrument Configuration D Column Description
Agilent 6890 Gas . 30m x 0.25mm,
ECDSA.I 1  Chromatograph/Dual ECD w/ HP6i;:9é)§enes R""ICLP 0.25um
7683 Autosampler (Rix-CLPesticide I)
Agilent 6890 Gas . 30m x 0.25mm,
ECDSAL 2  Chromatograph/Dual ECD w/ HP68E9é)§enes R”‘;ICLP 0.20um
7683 Autosampler (Rtx-CLPesticide IT)

Certification S

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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Pesticide Case Narrative
WC-HANFORD, INC. (WCHN)

SDG X0074
Methed/Analysis Inf .
Procedure: Organochlorine Pesticides and Chlorinated Hydrocarbons
Analytical Method: SW846 3541/8081B
Prep Method: SW846 3541

Analytical Batch Number: 1412526
Prep Batch Number: 1412525

Sample Analysis

Sample ID  Client ID

354864001 JITXF8

1203150621 MB for batch 1412525

1203150622 Laboratory Control Sample (LCS)

1203150623  354864001(J1TXF8) Matrix Spike (MS)
1203150624  354864001(J1TXF8) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight” basis.
P ion/Analytical Method Verificati

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-OA-E-04]1 REV# 13.

Raw data reports are processed and reviewed by the analyst using ChemStation software. False positives have
been removed from the ChemStation quantitation reports per standard operating procedures (SOP).

Calibration Inf .

A complete list of the initial calibration data files are shown in the Calibration History report located in the
Standard Data section of the data package.

Initial Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

Continuing Calibration Verification (CCV) Requirements _
All associated calibration verification standard(s) (ICV or CCV) met the acceptance criteria. All analytes were
within the established retention time windows for this method.

16
Pace RO 177



Quality Control (QC) Information

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
All surrogate recoveries were within the established acceptance criteria for this analytical batch for this SDG.

Laboratory Control Sample (LCS) Recovery
The laboratory control sample (LCS) spike recoveries met the acceptance limits.

QC Sample Designation
Sample 354864001 (JITXF8) was selected for the matrix spike and matrix spike duplicate analysis.

Matrix Spike (MS) Recovery Statement
The MS, 1203150623 (JITXF8), recovered below the acceptance limits for 4,4’-DDE due to dilution, sample
matrix interference and high level of 4,4-DDE in the parent sample.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD, 1203150624 (J1TXF8), recovered above the acceptance limits for Heptachlor epoxide and
Endosulfan I due to dilution and sample matrix interference.

MS/MSD Relative Percent Difference (RPD) Statement
The RPD values between the MS and MSD were within the acceptance limits.

Technical Inf I

Holding Time Specifications

GEL assigns holding times based on the associated methodology, which assigns the date and time from sample
collection of sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system.

Those holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG in
this analytical batch met the specified holding time.

Preparation/Analytical Method Verification

All procedures were performed as stated in the SOP. All reported analyte detections in client and quality control
samples were within the established retention time windows. Sulfur cleanup with copper was performed on the
samples in this batch.

Sample Dilutions
Samples 1203150623 (JITXFSMS), 1203150624 (J1TXF8MSD) and 354864001 (JITXF8) were diluted at 1:5
prior to analysis due to the viscous nature of the matrix.

Sample Re-extraction/Re-analysis
Re-extractions were not required in this SDG in this analytical batch.

Florisil
Florisil clean-up was not performed on client and quality control samples in this batch.

Miscellaneous Information;
Electronic Package Comment

This package was generated using an electronic data processing program referred to as "virtual packaging”. In an
effort to increase quality and efficiency, the laboratory is developing systems to eventually generate all data
packages electronically. The following change from “traditional” packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and

17
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dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. The data
validator will always sign and date the case narrative. '

Data Exception (DER) Documentation

" Data exception report (DER) is for documentation of any procedural anomalies that may deviate from referenced

Daca ) AF 172

SOP or contractual documents. DER #1327286 was generated for the MS and MSD of sample 354864001
(JITXF8) in this batch.

Manual Integrations

Certain standards and samples may have required manual integration to correctly position the baseline as set in
the calibration standard injections. If manual integration was performed, copies of all manual integration peak
profiles are included in the raw data section of this pesticide fraction.

Additional Comments

The additional comments field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis, and to list any report documents generated as a result of
sample analysis or review. The following additional comments were required:

Detected target analytes were reported from the analytical column with the higher concentration. Results below
the method detection limit (non-detects) were reported from column one.

Due to software issue, the surrogate recovery range was not indicated or possibly indicated incorrectly in
Quantitation Report. Please see Surrogate Recovery Report for correct surrogate recovery acceptance limits.

Due to rounding differences in the calculation between the forms, the data reported in Sample Summary (form 1)
and Spike Recovery Report (form 3) may differ slightly from the data reported in Identification Summary (form
10).

System Configuration

The Semi-Volatiles-Pesticide analysis was performed on the following instrument configuration:

Instrument System Column .
D Instrument Configuration D Column Description
Agilent 6890 Gas . 30m x 0.25mm,
ECD7AJ_1  Chromatograph/Dual ECD w/ m6?gge”“ Rt"'ICLP 0.25um
7673 Autosampler (Rtx-CLPesticide I)
Agilent 6890 Gas . 30m x 0.25mm,
ECD7AL2  Chromatograph/Dual ECD w/ }{P681293§enes R"f”’ 0.20um
7673 Autosampler (Rtx~-CLPesticide II)
Certification S

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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GEL Laboratories LLC DER Report No.: 1327286

Form GEL-DER Revision No.: 2
DATA EXCEPTION REPORT
Mo.Day Yr. Division: Quality Criteria: Type:
23-AUG-14 Industrial Specifications Process
Instrument Type: Test / Method: Matrix Type: Client Code: )
GC/ECD SW846 3541/80818 Solid WCHN
Batch ID: Sample Numbers:
1412526 See Below

1

Potentlally affected work order(s){SDG): 354864(X0074),354868(X0076)
Application Issues:

Falled Recovery for MS/PS

Failed RPD for MS/MSD, or PS/PSD

Failed Recovery for MSD/PSD

Specification and Requirements DER Disposition:
Exception Description:
1. The 1203150623MS(354864) recovered Endrin at 158% on one 1.& 2. The MS and MSD recovered the spiked analytes in a similar
column. The limits are 45-142%. manner, The analytes passed recovery on the other column. The LCS
passed recovery for all analytes on both columns. The data are reported.
2. The 1203150624MSD(354864) recovered Endrin at 187% on one
column (limits are 45-142%), Heptachlor epoxide at 141% on one
cotumn (flimits are 36-130%) and Endosulfan | at 131% on one column
(timits are 36-125%).
3. Endrin aldehyde passed recovery on both columns. The RPD failure is
3. The RPD value between the 1203150627MS(354868) and attributed to the large difference in the recovery values between analyte
1203150628MSD(354868) were not within the 0-30% limits for Endrin pairs in the MS and MSD. The MS and MSD passed recoveries for the
aldehyde at 55.1% on one column and at 49.7% on the other column. analyte. The LCS passed recoveries for all the analytes. The data are
reported.
Originator's Name: Data Validator/Group Leader:
Lloyd O Fox 23-AUG-14 ‘ Herbert Maier 25-AUG-14
19
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

g

7

VALIDATION

LEVEL: A B @ D B

PROJECT: (p o~ 332 DATAPACKAGE: Y 60™) ¢

VALIDATOR: N2 | LAB: Che DATE: (4[5 |1y

SDG: yxz)o—n(
Al SES PERFORMED
[
SW-846 80831 SW-846 8082 SW-846 8081
(TCLP) S (TCLP)
SAMPLES/MATRIX T~
\TXET
oy
soc|

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE o
Technical verification documentation PreSENt? .........coovieveierisisie it Ye/A
Comments:
2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)
Initial calibrations ACCEPLADIE? ........o.coiiriuimirirriit sttt e Yes
Continuing calibrations acceptable? ..........ccuivrimriiriic s Yes
SEANAATAS LIACEADIET «..vveeeeeecvieeeireeseereerestestes s etest e s esaeress e ba e b sh e e s et s s b s s TS e s e E RS e TR e bbbt Yes
SEANAATAS EXPITEAT ... cvereeeriietieiinrserinses e ses s as s en s bR S Yes
Calculation check acceptable?..........cccocovvee ettt e Yes
DDT and endrin breakdowns acCeptable? ........coiiiiiireiiniiicniii i Yes
Comments:
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

d. BLANKS (Levels B, C, D, and ¥)

Calibration blanks analyzed? (Levels D, E) oot Yes No
Calibration blank results acceptable? (Levels D, E) cvvveiiiiiiecieiit s Yes No
Laboratory blanks analyZed? ..o s No N/A
Laboratory blank results acCeptable?..... ..ot s @ No N/A
Field/trip blanks analyzed? (Levels C, D, E) ..ot Yes@
Field/trip blank results acceptable? (Levels C, D, E) oo Yes No
Transcription/calculation errors? (Levels D, E)..ovvociiiiis Yes No WA
Comments: n o &

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

SUITOZALES ANALYZEA? ......covrrmrieirerriseieibe st s e No N/A
Surrogate recoveries aCCEPLabLE? ... .c.ovmieeiiiin et No N/A
Surrogates traceable? (Levels D, B) coiiiieicncn s Yes No
Surrogates expired? (Levels D, E) ..o i Ye¢s No
MS/MSD Samples ANAIYZEA? ... cuevee et ssns s e { No WA
MS/MSD TESUIS ACCEPEADIET ..cvieceiciiieiitiice e s q

MS/MSD standards NIST traceable? (Levels D, E) oo

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

LCS/BSS samples analyZed?........oociiimrimmircnisinsnssee e s st

LCS/BSS results acCeptable? ..ottt sisisisn e s ss s e

Standards traceable? (Levels D, B}ttt s Y

Standards expired? (Levels D, E) ..ottt
Transcription/calculation errors? (Levels D, B}t

Performance audit sample(s) analyzed? .......ccovvvriiirmrninr i

Performance audit sample results acceptable?........ocoiieimiienii s Yes No@
Comments:

dox — we MS[/‘SU,"‘CS - oY

23



HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

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

Duplicate RPD values 8CCePabIe? ........ovuveinrmreieci it No N/A
Duplicate reSuls ACCEPIADIET.......ovuiuurvierisrrs e e .Yey No N/A
MS/MSD standards NIST traceable? (Levels D, E) .o Yes No
MS/MSD standards expired? (Levels D, B) ..o Yes No

Field duplicate RPD values aCCePtabIe? ........cooecrimimeiiimiimiies it Yes No

Field split RPD values aCCePIADIET.......couurmmiieinriseiereisiesi s b Yes No
Transcription/calculation errors? (Levels D, B Yes No
Comments:

6. SYSTEM PERFORMANCE (Levels D and E) p
Chromatographic performance acceptable?.......ocv et Yes No
Positive results Tesolved aCCePLaDLY?......c.ovvrviiiiirenieir s s Yes No
Comments:

7. HOLDING TIMES (all levels)

Samples PrOPErly PrESEIVEAT . ....ouiirurisiressirssesieeas bbb No N/A
Sample holding times aCCEPLabIE? ..........ovurerimreiiiiii ¢ No N/A
Comments:
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

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

levels)

Compound identification acceptable? (Levels D, E) oo Yes N
Compound quantitation acceptable? (Levels D, E) oo Yes No\N/
Results reported for all requested analyses? ... e @ No N/A
Results supported in the raw data? (Levels D, E) ..o Yes N
Samples properly prepared? (Levels D, E) ..o Yes No
Detection Hmits meet RIDLT ......ooovirieiieeirieccicon et st ons s rasae st st a e p st is @« No N/A
Transcription/calculation errors? (Levels D, E)..ooooiiiicee v Yes No('N
Comments:

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ® (or other absorbent) cleanup performed? ...........ccoeimeviiiiiiri e Yes Ny N/A
Lot Check Performed?..........oceiiiieee st e bbb s Yes

Check recoveries acceptable? ... ..o e s Yes

GPC cleanup performed?........ov i et Yes

GPC check PerfOrmed?..... ..ottt a bbb s et enenn Yes

GPC check recoveries acCeptable? .....ocoviiiivcrerct st Yes

GPC calibration performed? ..........ccccoieereeriries et eass bbb s e b et st Yes

GPC calibration check performed?.........cooiiiiiiiiiii e Yes

GPC calibration check retention times acCeptable?...........coovivcncinniiin e Yes
Check/calibration materials traceable? ........o.oooeoieiniininniin e s Yes
Check/calibration materials Expired?.........cccocoviiiinnnninnennnn, et b s Yes

Analytical batch QC given similar Cleanup? ... Yes
Transcription/Calculation EITOTS? .....c..ccoiiiiiiii ittt ettt b s Yes
Comments:
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Additional Documentation Requested by Client
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

: QC Summary Report Date: August 20, 2014
WC-Hanford, Inc. Page lof 2
2620 Fermi Avenue
MSIN H4-21
Richland, Washington
Contact: Joan Kessner
Workarder: 354864 Client SDG: X0074 Project Description: RC-232 Soil
Parmname ) ) NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Semi-Volatiles-PCB
Batch 1412528
QC1203150630 LCS
Aroclor-1016 333 228 ug/kg 68.7 (39%-120%) IJXM 08/20/14 07:21
Aroclor-1260 333 229 ug/kg 68.7  (50%-116%)
**4cmx 6.65 5.13 ug/kg 771 (44%-106%)
**Decachlorobipheny! 6.65 6.49 ug’kg 97.5  (35%-119%)
QCI1203150629 MB
Aroclor-1016 U 1.11 ug/kg 08/20/14 07:08
Aroclor-1221 8] 1.1 ug/kg
Aroclor-1232 U 1.11 ug/kg
Aroclor-1242 U 111 ug’kg
Aroclor-1248 . U 1.11 ug/kg
Aroclor-1254 u 1.11 ug/kg
Aroclor-1260 8] 1.11 ug/kg
Aroclor-1262 8] 111 ug’kg .
Aroclor-1268 U L.11 ug’kg
**4cmx 6.65 6.55 ug/kg 98.5  (44%-106%)
**Decachlorobiphenyl 6.65 7.58 ug’kg 114 (35%-119%)
QC1203150631 354864001 MS
Aroclor-1016 335 DU 1.1 DJ 28.3 ug’kg 84.6  (25%-125%) 08/20/14 07:45
Aroclor-1260 335 DU 11.1 DJ . 285 ug/kg 852  (28%-127%)
**+4cmx 6.69 4.95 445 ug/kg 66.5  (44%-106%)
**Decachlorobiphenyl 6.69 6.84 7.45 ug’kg 11 (35%-119%)
27
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 354864 C|ien't SDG: X0074 Project Description: RC-232 Soil Page 2 of 2
Parmname ' o NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Semi-Volatiles-PCB
Batch 1412528
QC1203150632 354864001 MSD
Aroclor-1016 335 DU 111 D) 313 ug/kg 11.6 95 {0%-30%) JXM 08/20/14 07:58
Aroclor-1260 335 DU i1 DJ 314 ug/kg 9.76 94 (0%-30%)
**4cmx 6.69 4.95 5.32 ug’kg 79.5  (44%-106%)
**Decachlorobiphenyl 6.69 6.84 7.49 ug/kg 112 (35%119%)

Notes:

The Qualifiers in this report are defined as follows:
A The TIC is a suspected aldol-condensation product
The analyte was detected in both the associated QC blank and in the sample.
Analyte has been confirmed by GC/MS analysis
Results are reported from a diluted aliquot of sample.

Concentration exceeds the calibration range of the instrument

-m g O w

The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as
appropriate). Value is estimated
Aroclor target analyte with greater than 25% difference between column analyses.

Spike and/or spike duplicate sample recovery is outside control limits.
Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.
Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

N < X c 3 W

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
o Analyte failed to recover within LCS limits (Organics only)

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more or %RPD not applicable.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP result. :

* Indicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summarx Revort Date: August 27,2014

WC-HS“fOI’d, Inc. Page lof §

2620 Fermi Avenue

MSIN H4-21

Richland, Washington
Contact: Joan Kessner '
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil
Parmname NOM Sample Qual QC__ Units __RPD% REC% __ Range Anist __ Date Time
Semi-Volatiles-Pesticide
Batch 1412526

QC1203150022 LCS
4,4-DDD 41.6 404 ug/kg 971  (51%-124%) LOF 08/20/14 21:00
4,4'-DDE 41.6 40.0 ug/kg 96.2  (51%-119%)
4,4'-DDT 41.6 395 ug/kg 95  (50%-128%)
Aldrin 16.6 14.5 ug’kg 873 (48%-113%)
Dieldrin 41.6 358 ug/kg 86.2 (51%-112%)
Endosulfan 1 16.6 11.0 ug/kg 659  (43%-110%)
Endosulfan II 41.6 29.8 ug/kg 717 (49%-111%)
Endosulfan suifate 41.6 372 ug/kg 894 (54%-121%)
Endrin 41.6 46.8 ug/kg 113 (54%-134%)
Endrin aldehyde 41.6 33.5 ug/kg 80.6 (49%-117%)
Endrin ketone 41.6 33.7 ug/kg 81.1  (48%-110%)
Heptachlor 16.6 15.1 ug/kg 90.6  (52%-117%)
Heptachlor epoxide 16.6 14.4 ug/kg 86.7 (53%-115%)
Methoxychlor 166 155 ug’kg 93.5  (48%-117%)
alpha-BHC 16.6 14.4 ug/kg 864  (50%-122%)
alpha-Chlordane 16.6 14.6 ug/kg 88 (52%-113%)
beta-BHC 16.6 14.0 ug/kg 84  (54%-110%)
delta-BHC 16.6 13.7 ug/kg 822  (53%-117%)
gamma-BHC (Lindane) 16.6 14.8 ug/kg 89  (53%-120%)
gamma-Chlordane 16.6 15.4 ug/kg 924  (52%-117%)
29
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

30
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QC Summa xyz
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 2of 5
Parmname NOM Sample Qilal QC Units RPD% REC% __ Range Anlst Date Time
Semi-Volatiles-Pesticide
Batch 1412526
**+4emx 333 299 ug/kg 90  (32%-120%) LOF 08/20/14 21:00
**Decachlorobipheny! 333 28.6 ug/kg 85.9  (37%-129%)
QC1203150621 MB
4,4-DDD U 0.333 ug/kg 08/20/14 20:44
4,4-DDE \ U 0.333 ug/kg
44-DDT U 0.333 ug/kg
Aldrin 8] 0.166 ug/kg
Dieldrin U 0.333 ug/kg
Endosulfan | U 0.166 ug/kg
Endosulfan II U 0.333 ug/kg .
Endosulfan sulfate U 0.333 ug/kg
Endrin U 0.333 ug’kg
Endrin aldehyde 8] 0.333 ug/’kg
Endrin ketone U 0.333 ug/kg
Heptachlor 8] 0.166 ug/kg
Heptachlor epoxide U 0.166 ug/kg
Methoxychlor U 1.66 ug/kg
Toxaphene U 5.54 ug’kg
alpha-BHC U 0.166 ug/kg
alpha-Chlordane U 0.166 ug’kg
beta-BHC U 0.166 ug/kg
delta-BHC U 0.166 ug/kg



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Pace 91 of 172

QC Summary

Woerkorder: 354864 Client SDG: X0074 . Project Description: RC-232 Soil Page 3of 5
Parmname . ~ NOM Sample Qual QC  Units RPD% REC% _ Range Anlst _ Date Time
Semi-Volatiles-Pesticide
Batch 1412526
gamma-BHC (Lindane) U 0.166 ug/'kg LOF 08/20/14 20:44
gamma-Chlordane U 0.166 ug/kg

- **4emx 333 27.9 ug/kg 839  (32%-120%)

**Decachlorobiphenyl 333 27.9 ug/kg 83.8  (37%-129%)
QCI203150623 354864001 MS
4.4-DDD 41.8 DU 1.67 D 43.0 ug/kg 103 (37%-134%) 08/22/14 18:52
4,4-DDE 418 D 186 D 188 ug/kg N/A  (33%-133%)
4,4-DDT 41.8 D 445 D 72.1 ug/kg 66  (21%-149%)
Aldrin 16.7 DU 0835 D 15.0 ug/kg 89.5  (34%-134%)
Dieldrin 418 DU 1.67 D 37.3 ug/kg 89.2  (36%-132%)
Endosuifan 1 16.7 DTU 0.835 DP 18.7 ug/kg 112 (36%-125%)
Endosulfan I1 418 DU 167 D 32.5 ug/kg " 718 (37%-129%)
Endosulfan sulfate 418 DU 167 D 39.1 ug/kg 93.5  (31%-140%)
Endrin 418 DU 167 D 472 ug/kg 113 (45%-142%)
Endrin aldehyde 41.8 DU 1.67 D 353 ug/kg 843 (31%-133%)
Endrin ketone 418 DU 1.7 D 37.7 ug/kg 90.1  (30%-139%)
Heptachlor 16.7 D 397 D 17.1 ug’kg 78.7 (32%-137%)
Heptachlor epoxide 16.7 DTU 0835 D 212 ug/kg 127 (36%-130%)
Methoxychlor 167 DU 835 D 179 ug/kg 107 (28%-143%)
alpha-BHC 16.7 DU 0835 D . 13.9 ug/kg 833  (37%-129%)
alpha-Chlordane 16.7 D 12.8 D 24.0 ug/kg 673 (29%-141%)
beta-BHC 167 DU 0835 D 15.8 ug/kg 947  (33%-136%)
31



GEL LABORATORIES LLC

2040 Sévage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Page 92 of 172

QC Summary
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 4 of §
Parmname NOM Sample Qual QC_ Units __RPD% REC% __ Range Anist _ Date Time
Semi-Volatiles-Pesticide
Batch 1412526
delta-BHC 167 DU 0.835 D 13.7 ug/kg 81.8 (37%-136%) LOF 08/22/1418:52
gamma-BHC (Lindane) 167 DU 0.835 D 14.6 ug/kg 873 (35%-130%)
gamma-Chlordang 16.7 D 189 D 30.8 ug/kg 714 (30%-139%)
**4cmx 334 303 32.1 ug/kg 96  (32%-120%)
**Decachlorobiphenyl 334 - 353 379 ug/kg 113 (37%-129%)
QC1203150624 354864001 MSD
4,4-DDD 417 DU 1.67 D 46.2 ug/kg 6.97 it (0%-30%) 08/22/14 19:08
4,4-DDE 417 D 186 D 231 ug/kg 20.5 N/A (0%-30%)
4,4-DDT 41.7 D 45 D 90.0 ug/kg 222 k109 (0%-30%)
Aldrin 16.7 DU 0.835 D 16.4 ug/kg 8.90 98 (0%-30%)
Dieldrin 417 DU 1.67 D 40.8 ug/kg 8.95 97.8 (0%-30%)
Endosulfan { 16.7 DTU 0.835 DPT 21.8 ug/kg 15.4 131* (0%-30%)
Endosulfan II 417 DU 1.67 D 355 ug/kg 8.68 85 (0%-30%)
Endosulfan sulfate 41.7 DU .67 D 41.0 ug/kg 4.86 98.3 (0%-30%)
Endrin 417 DU 1‘.67 DpP 51.3 ug/kg 8.29 123 (0%-30%)
Endrin aldehyde 417 DU 1.67 D 36.3 ug/kg 2.94 87 (0%-30%)
Endrin ketone 417 DU 167 D 39.6 ug/kg 5.11 95 (0%-30%)
Heptachlor 16.7 D 397 D 18.6 ug/kg 8.12 87.5 (0%-30%)
Heptachlor epoxide 16.7 DTU 0.835 DT - 235 ug’kg 10.3 141* (0%-30%)
Methoxychlor 167 DU 835 D 186 ug/kg 3.98 111 (0%-30%)
alpha-BHC 167 DU 0.835 D 15.5 ug/kg 10.5 92.6 (0%-30%)
alpha-Chlordane 16.7 D 128 D 22,6 ug/kg 6.01 59 (0%-30%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page Sof 5
Parmname NOM Sample Qual QC  Units RPD% REC% Range Anlst Date Time
Semi-Volatiles-Pesticide
Batch ] 1412326
beta-BHC 167 DU 0835 D 17.3 ug/kg 8.81 104 (0%-30%) LOF 08/22/1419:08
delta-BHC 16.7 DU 0.835 D 14.8 ug/kg 7.82 88.6 (0%-30%)
gamma-BHC (Lindane) 16.7 DU 0835 D 16.4 ug/kg 11.7 98.3 (0%-30%)
gamma-Chlordane 16.7 D 189 D 31.0 ug’kg  0.617 72.6 (0%-30%)
**4ecmx 334 303 325 ug/kg 974  (32%-120%)
**Decachlorobiphenyl 334 353 37.9 ug/kg 114 (37%-129%)
Notes:

The Qualifiers in this report are defined as follows:
A The TIC is a suspected aldol-condensation product

The analyte was detected in both the associated QC blank and in the sample.
Analyte has been confirmed by GC/MS analysis
Results are reported from a diluted aliquot of sampie.

Concentration exceeds the calibration range of the instrument

- m g 0 w

The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as
appropriate). Value is estimated
Aroclor target analyte with greater than 25% difference between column analyses.

Spike and/or spike duplicate sample recovery is outside control limits.
Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.
Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

N ¢ X < =~ v

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
o Analyte failed to recover within LCS limits (Organics only)

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more or %RPD not applicable.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP result.

* Indicates that a Quality Controi parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Date: 6 October 2014

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consulting

Project:  100-1U-2 & 100-1U-6 Remaining Waste Sites — Soil Full Protocol - Waste Site
600-332

Subject. Semivolatile Organic - Data Package No. X0074-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. X0074
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte

J1TXF8 8/1214 Soil C See note 1
1 — Semivolatile organics by 8270C.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). 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 Data Requested by Client

DATA QUALITY OBJECTIVES
Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Analytes must be extracted within 14 days of the date of sample collection and
analyzed within 40 days from the date of extraction.

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



All holding times were acceptable.

Method Blanks

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

All method blank results were acceptable.

Field (equipment) Blanks

No field blanks were submitted for analysis.

Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy
of the reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in
duplicate using five compounds for which percent recoveries must be within a range of
50-150% or within laboratory control limits. If spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Undetected sample results with spike recoveries below
control limits are qualified as estimates and flagged "UJ". Undetected sample results
are not qualified if the spike recovery is above control limits. Sample results greater
than five times the spike concentration require no qualification.

Due to an LCS recovery outside QC limits, all 2,4-dinitrophenol (25.1%) and
hexachlorocyclopentadiene (42.9%) results were qualified as estimates and flagged "J".

Due to a matrix spike recovery outside QC limits, all 2,4-dinitrophenol
(30.6%) and, hexachlorocyclopentadiene (34.8%) results were qualified as estimates
and flagged "J".



Due to a matrix spike duplicate recovery outside QC limits, all 2,4-dinotrophenol
(26%),and hexachlorocyclopentadiene (32.3%) results were qualified as estimates and
flagged "J".

All other accuracy results were acceptable.

Surrogate Recovery

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

All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries
of duplicate matrix spike analyses performed on a sample. Samples results must be
within RPD limits of +/-30%. |f RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

All duplicate results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.



Analytical Detection Levels

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

Completeness

Data package No. X0074 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES
The following minor deficiencies were noted:

e Due to an LCS recovery outside QC limits, all 2,4-dinitrophenol (25.1%) and
hexachlorocyclopentadiene (42.9%) results were qualified as estimates and flagged
"JII.

¢ Due to a matrix spike recovery outside QC limits, all 2,4-dinitrophenol (30.6%) and,
hexachlorocyclopentadiene (34.8%) results were qualified as estimates and flagged
“Jll‘

« Due to a matrix spike duplicate recovery outside QC limits, all 2,4-dinotrophenol
(26%),and hexachlorocyclopentadiene (32.3%) results were qualified as estimates
and flagged "J".

Data flagged "J" indicates that the associated concentration is an estimate, but under
the WCH statement of work, the data may be usable for decision-making purposes. All
other validated results are considered accurate within the standard error associated
with the methods.



REFERENCES

Washington Closure Hanford Contract #500W307A00 (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.



Appendix 1

Glossary of Data Reporting Qualifiers



Qualifiers which may be applied by data validators in compliance with the WCH
validation SOW are as follows:

u

uJ

UR

NJ

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

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

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

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

Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

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

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



Appendix 2

Summary of Data Qualification



SEMIVOLATILE ORGANIC DATA QUALIFICATION SUMMARY*

hexachlorocyclopentadiene

SDG: X0074 REVIEWER: | Project: 600-332 PAGE_1 OF1
ELR

COMPOUND QUALIFIER SAMPLES AFFECTED | REASON

2,4-dinitrophenol J All MS, MSD and LCS

recovery

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

misinterpretation of results contained in the table.




Appendix 3

Annotated Laboratory Reports
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354 Report Date:  September 16, 2014
Contact: Joan Kessner
Project: RC-232 Soil Client SDG: X0074
Client Sample ID: JITXF8 . Proiect: WCHN00213
Sample ID: 354864001 Client[D:  WCHNO001
Matrix: SOIL
Collect Date: 12-AUG-14 13:14 \H
Receive Date: 15-AUG-14 0 ] 5
Collector: Client [
Moisture: 541%

Parameter Qualifier Result DL RL ' Units DF  AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270073541 BNA Soil Automated Soxhlet "Dry Weight Corrected"

1,2,4-Trichlorobenzene U 101 101 335 ug/kg 1 RMB 08/20/14 1112 1412740 1
1,2-Dichiorobenzene U 101 101 335 ug/kg I
1,3-Dichlorobenzene U 101 101 335 ug/kg 1
1,4-Dichlorobenzene U 101 101 335 ug/kg 1
2,4,5-Trichlorophenol U 101 101 335 ug/kg 1
2.,4,6-Trichlorophenol U 101 i01 335 ug/kg 1
2,4-Dichlorophenol U 101 101 335 ug/kg 1
2,4-Dimethylphenol U 101 101 335 ug/kg 1
2,4-Dinitrophenol Uy 10 101 670 ug/kg 1
2,4-Dinitrotoluene U 101 101 335 ug/kg 1
2,6-Dinitrotoluene U 101 101 335 ug/kg 1
2-Chloronaphthalene 0] 10.1 10.1 33.5 ug/kg 1
2-Chlorophenot U 101 101 335 ug/kg 1
2-Methyl-4,6- U 101 101 335 ug’kg 1
dinitrophenol

2-Methylnaphthalene U 10.1 10.1 335 ug/kg 1
2-Nitrophenol U 101 101 335 ug/kg 1
3,3'-Dichlorobenzidine U 101 101 335 ug/kg 1
4-Bromophenylphenylether U 101 101 335 ug’kg 1
4-Chloro-3-methylphenol U 134 134 335 ug/kg 1
4-Chloroaniline U 101 101 335 ug/kg 1
4-Chlorophenyiphenylether U 101 101 335 ug/kg i
4-Nitrophenol S 101 101 335 ug/kg 1
Acenaphthene U 10.1 10.1 335 ug/kg 1
Acenaphthylene U 10.1 10.1 335 ug/kg 1
Anthracene U 10.1 10.1 33.5 ug’kg 1
Benzo(a)anthracene U 10.1 10.1 335 ug/kg i
Benzo(a)pyrene U 10.1 10.1 335 ug/kg 1
Benzo(b)fluoranthene U 10.1 10.1 335 ug/kg 1
Benzo(ghi)perylene U 10.1 10.1 335 ug/kg I
Benzo(k)fluoranthene U 10.1 10.1 335 ug/kg 1
Butylbenzylphthalate U 101 101 335 ug/'kg 1
Carbazole U 10.1 10.1 335 ug/kg 1
Chrysene U 10.1 10.1 335 ug’kg 1

11
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.

Address: 2620 Fermi Avenue 4
MSIN H4-21 ,/‘/ LS I
Richland, Washington 99354 \ O Report Date:  September 16, 2014
Contact: Joan Kessner
Project: RC-232 Soil Client SDG: X0074
Client Sample ID: JITXFS8 Proiect: WCHN00213
Sample ID: 354864001 Client ID:  WCHNO001 )
Parameter Qualifier Result DL RL Units DF  AnalystDate Time Batch Method
Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected”
Di-n-butylphthalate U 101 101 335 ug/kg 1
Di-n-octylphthalate U 101 101 335 ug/kg 1
Dibenzo(a,h)anthracene u 10.1 10.1 33.5 ug/kg 1
Dibenzofuran U 101 101 335 ug/kg 1
Diethylphthalate U 101 H 335 ug/kg I
Dimethyliphthalate U 101 101 335 ug/kg i
Diphenylamine U 101 101 335 ug’kg 1
Fluoranthene U 10.1 10.1 33.5 ug/kg 1
Fluorene U 10.1 10.1 335 ug/kg 1
Hexachlorobenzene U 101 101 335 ug/’kg 1
Hexachlorobutadiene U 101 101 335 ug/kg 1
Hexachlorocyclopentadiene 8] y 101 101 335 ug’kg 1
Hexachloroethane U 101 101 335 ug/kg i
Indeno(1,2,3-cd)pyrene 8] 10.1 10.1 335 ug/kg 1
Isophorone U 101 101 335 ug/kg 1
N-Nitrosodipropylamine U 101 101 335 ug/kg 1
Naphthalene 8) 10.1 10.1 33.5 ug/kg 1
Nitrobenzene U 101 101 335 ug’kg 1
Pentachlorophenol U 101 101 335 ug’kg 1
Phenanthrene U 10.1 10.1 335 ug/kg 1
Phenol U 101 101 335 ug/kg 1
Pyrene U 10.1 10.1 33.5 ug/kg 1
bis(2-Chloro-1- U 101 101 335 ug/kg 1
methylethyl)ether
bis(2- U 101 101 335 ug’kg 1
Chloroethoxy)methane
bis(2-Chloroethyl) ether U 101 101 335 ug/kg 1
bis(2-Ethylhexyl)phthalate U 101 101 335 ug’kg I
3- and/or 4-Methylphenol U 101 101 335 ug’kg 1
m-Nitroaniline U 101 101 335 ug/kg 1
o-Cresol U 101 101 335 ug’kg 1
o-Nitroaniline [ §) 111 |13 335 ug’kg 1
p-Nitroaniline U 101 101 335 ug/kg i
Surrogate/Tracer recovery Result Nominal  Recovery% Acceptable Limits Date Time: 0820014 11 12
2-Fluorobiphenyl 1060 ug/kg 1680 63.1 (25%-100%)
Nitrobenzene-d$ 1080 ug/kg 1680 64.6 (21%-103%)
p-Terphenyl-d14 1290 ug/kg 1680 76.8 (31%-124%)
2-Fluorophenol 2260 ug/kg 3350 67.6 (23%-107%)
Phenol-d5 2330 ug/kg 3350 69.4 (25%-108%)
12
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis -

Company : WC-Hanford, Inc.
Address: 2620 Fermi Avenue
MSIN H4-21 S\\V\
Richland, Washington 99354 '/*/ D\ Report Date:  September 16, 2014
Contact: Joan Kessner (‘
Project: RC-232 Soil Client SDG: X0074
Client Sample ID: JITXF8 Project: WCHN00213
Sample ID: 354864001 Client ID: WCHNO01
Parameter Qualifier Result DL RL Units DF  AnalystDate Time Batch Method
Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected”
- 2,4,6-Tribromophenol 2980 ug/kg 3350 89.0 (20%-122%)
Tentatively Identified Compound (TIC) CAS No. RT Est. Concentration Fit Qual Date Time: 08/20/14 11 12
Trichloromethane 000067-66-3 2272 225 ug/kg 96 NJ
unknown 2.422 209 ug/kg 0 J
Unknown Aldol Condensate 4.165 3910 ug/kg Al
Benzene, 1,1'-(dichloroethenyliden 000072-55-9 14.007 210 ug/kg 99 NJ
1-Docosene 001599-67-3 15.67 1110 ug/kg 94 NJ
Nonadecane 000629-92-5 17.125 157 ug/kg 95 NI
Pentacosane 000629-99-2 19.184 480 ug/kg - 97 NJ
Hentriacontane 000630-04-6 21.736 346 ug/kg 98 NJ
‘The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch
SW846 3541 Prep Method 3541 8270D BNA for Soil SXW3 08/19/14 1734 1412739
The following Analytical Methods were performed
Method Description Analyst Comments
1 SW846 3541/8270D R
13
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Semi-Volatile Case Narrative
WC-HANFORD, INC. (WCHN)
SDG X0074

Method/Analysis Inf .

Procedure: Analysis of Semivolatile Organic Compounds by Gas Chromatography/Mass

Spectrometry
Analytical Method: SW3846 3541/8270D
Prep Method: SW3846 3541
gﬁam"‘;gi“' Baich 1412740
Prep Batch Number: 1412739
Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 3541/8270D:

Sample 1D Client ID

354864001 JITXF8

1203151245 MB for batch 1412739

1203151246 Laboratory Control Sample (LCS)

1203151247  354864001(J1 TXF8) Matrix Spike (MS)
1203151248  354864001(J1 TXF8) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.

p ion/Analytical Method Verificati

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-OA-E-009 REV# 32.

Raw data reports are processed and reviewed by the analyst using the data analysis software package. False
positives have been removed from the quantitation reports per standard operating procedures (SOP).

Calibration Inf i

A complete list of the initial calibration data files are shown in the Calibration History report located in the
Standard Data section of the data package. The various calibration mixes may not be calibrated using all of the
calibration levels. In addition, not all of the mixes are calibrated using the same levels.

Diphenylamine has now superseded N-Nitroso-diphenylamine on Quantitation Reports, Initial Calibration
Reports, Calibration Check Standard Reports, etc. Previous versions of EPA Methodologies referenced
N-Nitroso-diphenylamine. However, as stated in EPA Methodology, "N-Nitroso-diphenylamine decomposes in
the gas chromatographic inlet and cannot be separated from Diphenylamine." Studies of these two compounds at

15
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GEL, both independent of each other and together, showed that they not only co-elute, but also have similar
mass spectra. N-Nitroso-diphenylamine and Diphenylamine will be reported as Dlphenylamme on all reports and
forms.

Initial Calibration

All initial calibration requirements have been met for this sample delivery group (SDG) in this batch. A second
source initial calibration verification (ICV) was included in the standard section directly behind the initial
calibration.

CCV Requirements

All Calibration Verification Standards (CCV) did not meet the acceptance criteria as outlined in Method 8270D.
However, the method allows for a designated number of outliers dependent on the requested analyte list. This
SDQG satisfied the 8270D outlier acceptance criteria. Detected concentrations of these analytes should be
considered as estimated.

Ouality C LCOC) Inf .

Method Btank (MB) Statement
The MB analyzed with this SDG in this batch met the acceptance criteria.

Surrogate Recoveries
All the surrogate recoveries were within the established acceptance criteria for this SDG in this batch.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

QC Sample Designation
Sample 354864001 (JITXF8) was selected for analysis as the matrix spike and matrix spike duplicate.

Matrix Spike (MS) Recovery Statement
The MS recoveries were within the established acceptance limits.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recoveries were within the established acceptance limits.

MS/MSD Relative Percent Difference (RPD) Statement
The RPD values between the MS and MSD met the acceptance limits.

Internal Standard (ISTD) Acceptance
The internal standard responses used to quantitate the requested target analytes were within the required
acceptance criteria for the SDG associated samples in this batch.

Technical Inf .

Holding Time Specifications
All samples in this SDG in this batch met the specified holding time.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP. All reported compound mass spectra met the detection
specifications in the method.

Sample Dilutions
The samples in this SDG in this batch did not require dilutions.

Sample Re-extraction/Re-analysis
Re-extractions or re-analyses were not required in this SDG in this analytical batch unless confirmations or

16
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dilutions were required.
Miscell Inf -

Data Exception (DER) Documentation

Data exception reports (DERs) are generated to document procedural anomalies that may deviate from
referenced SOP or contractual documents. A DER was not required for sample 354864001 (JITXFS$) or
associated QC in this batch.

Manuai Integrations
Some initial calibration standards, continuing calibration standards, and/or samples may require manual
integrations due to software limitations. Manual integrations, if any, are included with the raw data. -

TIC Comment

Tentatively identified compounds (TIC) may be requested for samples 1203151245 (MB) and 354864001
(J1TXF8) in this delivery group/work order. Please note that non-requested calibrated analytes detected in a
client sample may be reported on the Form 1/Certificate of Analysis as TICs. TIC data, if requested, are included
on the Sample Data Summary (Form 1) and are also included with the sample raw data.

Additional Comments

The additional comments field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis, and to list any report documents generated as a result of
sample analysis or review. The following additional comments were required:

Due to rounding differences in the calculation, the data reported in the Surrogate Recovery Report may differ
slightly from the raw data. Due to software issue, the raw data may not correctly display the updated SPC limits.
Please see Sample Data Summary Report and Surrogate Recovery Report for the correct surrogate acceptance
limits.

Electronic Package Comment

The following package was generated using an electronic data processing program referred to as "virtual
packaging". In an effort to increase quality and efficiency, the laboratory is developing systems to eventually
generate all data packages electronically. The following change from "traditional” packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. An
electronic signature page inserted after the case narrative of each electronic package will indicate the reviewer
name associated with the generation of the data and package. The data validator will always sign and date the
case narrative. Data that are not generated electronically, such as hand written pages, will be scanned and
inserted into the electronic package.

System Configuration

The Semi-Volatile-GC/MS analysis was performed on the following instrument configuration:

Instrument System Column .
D Instrument Configuration D Column Description
Agilent 6890/5973 o
MSDSI  GC/MSw/7683  HPGSOO/HPS973  DB-sMs  —om X 0-2mm. 033um (5%
Pheny!methylpolysiloxane)
Autosampler
17
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Certification S

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

18
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{
Washington Closure Hanford |CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST Rf-232087 | Pl
Contact Telephone No. Project Coordinator Data T A
Stona En Kessner 3754888 KESSNER,JH | e Cope  8C '
e Samgjing Cocaticn ‘ SAF No. 15 Days
100-#1J-2 & 100-1U-8 Remaining Waste Sites 800-332, Gable Mt. firing range septic systerm RC-232
-Chest ; Field L ogbook No. COA Mathod of Shipmaent I
Rec—S}-012 EL-1667-02 0603322000 Eopmarical Garver / recj Ex
ipped To — ‘ Property No. Bill of Lading/Alr Bill No.
GEL | aboratories Chariston Al%] Al See NS AC
10 Lalhs Shipped To |
Cool 4C Coot 4C Cool 4C Cool 4C Cool 4C Cool 4C Cool Codl 4C None i
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

VALIDATION
LEVEL: A B @ D E

PROJECT: (p00 -332 DATAPACKAGE: YooY

vauator: &L |uae (e DATE: [0 / < / (Y

SDG: N so7Y
ANALYSES PERFORMEDR._
SW-846 8260 SW-846 8260 SW-846 8270 - SW-846 8270
(TCLP) S (TCLP)
SAMPLES/MATRIX
T
socl

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation PreSent? .......o.ovivreiiesinrnciiin et Yes@ N/A
Comments:
2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)
GC/MS tuning/performance check acceptable?.........ovriircmiiii Yes
Initial calibrations aCCEPLADIE? ......ccvecriiiiiiiir ettt Yes
Continuing calibrations aCCePAbIE? ......c.viiirmiicinruriiin it Yes
SEANAATAS TTACEADIET ...ovveeeeecrei st eaesersses ettt ese e it b s st s s e b erssh s s e R sr e bbb a S bR et s n st Yes
SEANAATAS EXPITEAT. - cv-rvrvreecrrenesemmerirsrirreesa e s sbers s s st s st b AR S S s s e Yes
Calculation check aCCEPLADIET .....coovreiiiiiii ittt Yes
Comments:
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)
Calibration blanks analyzed? (Levels D, E)
Calibration blank results acceptable? (Levels D, E)

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

Laboratory blanks analyZed? .........c.cciiiiiierriiicie et
Laboratory blank results acceptable?

Field/trip blanks analyzed? (Levels C, D, E) oot
Field/trip blank results acceptable? (Levels C, D, E)

Transcription/calculation errors? (Levels D, E)

Comments:

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

MS/MSD standards? (Levels D, E) c.o.covviiiiiiiiiiiiecie e s s
LCS/BSS samples analyzed? ........cconiiiriiinierienieen et s
LCS/BSS 1esults 8CCEPLADIEY ... ecorrveeeriiiieii ittt e e

Standards traceable? (Levels D, B}ttt et Yes

Standards expired? (Levels D, E) ..o s Yes
Transcription/calculation errors? (Levels D, B} Yes
Performance audit sample(s) analyzZed? ..o Yes
Performance audit sample results geeeptable? ... Yes No@
Comments: L‘CS _ l 1 \ \) O'Q/(

Ms~\\\ — ) M ASD~ \,ll‘

L/\ o ‘?M
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)
MS/MSD samples @nalyZed?.......c.covveeoiiiininniiinii e e s No N/A
MS/MSD RPD values acceptable? ...t esss e No
MS/MSD standards NIST traceable? (Levels D, E) oot Yes No
MS/MSD standards expired? (Levels D, E) oo Yes No
Field duplicate RPD values acceptable? ...t s Yes No W/
Field split RPD values acceptable?...........ocomiiiiiie it Yes No QV/
Transcription/calculation errors? (Levels D, E) ..o Yes No
Comments:
6. SYSTEM PERFORMANCE (Levels D and E)
Internal standards anAlYZEAT ........cc.overereriiniiicei e e s Yes Nof N/A
Tinternal standard areas acceptable? ......coovvivenriricciiii e Yes No| N/A
Internal standard retention times acCeptable? ....... ..o Yes Nof N/A
StANAATAS TFACEABIET ....coveviiiiiieetieneee e eeee et ree st st bbb b g e s s Yes No| N/A
SANAATAS EXPIFEAT ..oveverieteeriese et ek e s e et e e e Yes Moy N/A
Transcription/calculation EITOIS? ..o Yes No \N/A /
Comments:

A4
7. HOLDING TIMES (all levels )
Samples Properly PrESErvedT .. ..o iimiiiiiniiimr et s No N/A
Sample holding times acceptable? ... No N/A
Comments:
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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)
Compound quantitation acceptable? (Levels D, E)

Results reported for all requested analySes? ...
Results supported in the raw data? (Levels D, E) ..ot
Samples properly prepared? (Levels D, E) .o
Laboratory properly identified and coded all TIC? (Levels D, E)cocoocminncs
Detection Hmits MEet RIDLZ ......ooviiiieiieireieree et et eee e vaesre i e st s er et saa s s s s s ans ey

Transcription/calculation errors? (Levels D, E)

Comments:

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup PerfOrmEd?........ccuiuimiiiireiieeiis et s s Yes No @
GPC check PErfOrMEd?....c.ccvviuiiiieeimrretinie sttt Yes No [N/A
GPC check recoveries aceeptable? ..o Yes No |[N/A
GPC calibration perfOrmed? ............cuueriiiriinis s e s Yes No |N/A
GPC calibration check Performed?..........ccimiirmaiirimirie e b Yes No |N/A
GPC calibration check retention times acceptable?......oviivrieieieii Yes
Check/calibration materials traceable? ...... ..ot e Yes
Check/calibration materials EXPITed? ......ccooicvimiiieiinireiei st Yes

Analytical batch QC given similar Cleanup? ........ocoooircimciimiiiinn s Yes
Transcription/Calculation BITOTS? .....cw.iuieueiimeetiisnaiss e s Yes
Comments:
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary Report Date: September 16, 2014

WC-Hanford, Inc. Page 1 of 14

2620 Fermi Avenue

MSIN H4-21

Richland, Washington
Contact: Joan Kessner
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil
Parmname NOM Sample Qual QC Units RPD% REC% Range Anist Date Time
Semi-Volatile-GC/MS
Batch 1412740

QC1203151246 LCS
1,2,4-Trichlorobenzene 1670 1160 ug/kg 69.7 (37%-98%) RMB 08/20/14 10:40
1,2-Dichlorobenzene 1670 1080 ug/’kg 64.8 (39%-93%)
1,3-Dichlorobenzene 1670 1010 ug/kg 60.5  (39%-110%)
1.4-Dichlorobenzene 1670 1030 ug/kg 61.7  (40%-110%)
2.4,5-Trichlorophenol 1670 1080 ug/kg 65.1 (41%-103%)
2.4,6-Trichlorophenol 1670 . 1110 ug/kg 66.6 (36%-98%)
2,4-Diéhlomphenol 1670 1220 ug/kg 734 (35%-110%)
2,4-Dimethylphenol 1670 1130 ug/kg 67.6 (35%-102%)
2,4-Dinitrophenol 1670 J . 417 ug/kg 251 (22%-83%)
2,4-Dinitrotoluene 1670 1170 ug/kg 70.6  (43%-109%)
2,6-Dinitrotoluene 1670 1180 ug’kg 70.8  (41%-103%)
2-Chloronaphthalene 1670 1130 ug/kg 67.7  (39%-101%)
2-Chlorophenol 1670 ; 1210 ug/kg 726  (38%-100%)
2-Methyl-4,6-dinitrophenol 1670 967 ug/kg 58.1  (33%-103%)
2-Methylndphthalene 1670 1100 ug/kg 65.8 (36%-107%)
2-Nitrophenol 1670 1170 ug’kg 704  (35%-106%)
3,3"-Dichlorobenzidine 1670 1010 ug’kg 61  (32%-111%)
3- and/or 4-Methylphenol 1670 1360 ug/kg 81.6  (39%-115%)
4-Bromopheny!phenylether 1670 1250 ug’kg 75 (42%-110%)
4-Chloro-3-methylphenol 1670 : 1220 ug’kg 733 (35%-104%)
26
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 354864 . Client SDG: X0074 Project Deseription: RC-232 Soil Page 2 of 14
Parmname o NOM Sample Qual QC " Units __RPD% REC% Range Anlist Date Time
Semi-Volatile-GC/MS
Batch 1412740
4-Chloroaniline 1670 1180 ug/kg 709  (32%-106%) RMB 08/20/14 10:40
4-Chlorophenylphenylether 1670 1110 ug/kg 66.5  (41%-104%)
4-Nitrophenol 1670 897 ug/kg 53.9 (23%-114%)
Acenaphthene 1670 1080 ug/kg 65.1  (36%-105%)
Acenaphthylene 1670 ‘ 1150 ug’kg 68.8  (38%-103%)
Anthracene 1670 1160 ug/kg A 69.6  (43%-104%)
Benzo(a)anthracene 1670 1300 ug/kg 78.3  (46%-108%)
Benzo(a)pyrene 1670 . 1240 ug/kg 74.5  (45%-109%)
Benzo(b)fluoranthene 1670 1220 ug/'kg 731 (42%-111%)
Benzo(ghi)perylene 1670 1310 ug/kg 784  (43%-115%)
Benzo(k)ﬂuorantheng 1670 ‘ 1240 ug/kg 745  (43%-103%)
Butylbenzylphthalate 1670 1610 ug/kg 96.9 (37%-107%)
Carbazole . 1670 1340 ug’kg 804  (53%-118%)
Chrysene 1670 1160 ug/kg 69.6  (47%-107%)
Di-n-butylphthalate 1670 1310 ug/’kg 78.7  (46%-112%)
Di-n-octyiphthalate 1670 1530 ug/kg 91.6 (41%-110%)
Dibenzo(a,h)anthracene 1670 1390 ug/kg | 83.3  (39%-128%)
Dibenzofuran ’ 1670 ’ 1120 ug/kg 67.1  (38%-104%)
Diethylphthalate 1670 1170 ug/kg 70.1 (42%ﬂ 09%)
Dimethylphthalate 1670 1170 ug’kg 705  (41%-105%)
Diphenylamine 1670 1210 ug/kg 726  (40%-101%)

27

Page 21 of 172



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QOC Summary
Workerder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 3 of 14
Parmname NOM_ Sample Qual QC  Units _ RPD% REC% __ Range Anlst  Date Time
Semi-Volatile-GC/MS
Batch 1412740
Fluoranthene 1670 1190 ug/kg 716 (44%-106%)
Fluorene 1670 1090 ug/kg 65.7  (39%-102%) RMB 08/20/14 10:40
Hexachlorobenzene 1670 1420 ug/kg 855  (41%-108%)
Hexachlorobutadiene 1670 1080 ug/kg ‘64.6 (32%-104%)
Hexachlorocyclopentadiene 1670 714 ug/kg 42.9 (24%-84%)
Hexachloroethane 1670 1020 ug/kg 61.4 (34%-98%)
Indeno(1,2,3-cd)pyrene 1670 1290 ug/kg 776  (45%-115%)
Isophorone 1670 1260 ug’kg 75.4 (36%-98%)
N-Nitrosodipropylamine 1670 1170 ug/kg 70.1  (34%-106%)
Naphthalene 1670 1130 ug/’kg 67.9  (38%-106%)
Nitrobenzene 1670 1200 ug/kg 71.8 (35%-99%)
Pentachlorophenol 1670 k 1030 ug/kg 62 (31%-93%)
Phenanthrene | 1670 1150 ug/kg 69  (43%-105%)
Phenol 1670 1200 ug/kg 71.9 (38%-98%)
Pyrene 1670 1410 ug/kg 84.8 (33%-99%)
bis(2-Chloro-1-methylethylether 1670 1060 ug'’kg 64 (279%-109%)
bis(2-Chloroethoxy)methane 1670 1180 ug/kg 71.1 (37%-98%)
bis(2-Chloroethyl) ether 1670 1120 ug’kg 67.4 (35%-96%)
bis(2-Ethylhexy!)phthalate 1670 1590 ug/kg 95.7  (41%-104%)
m-Nitroaniline 1670 1150 ug/kg 693 (32%-113%)
0-Cresol 1670 1210 ug’kg 72.7 (37%-97%)
o-Nitroaniline 1670 1100 ug’kg 66 (34%-116%)

28
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workerder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 4 of 14
Parmname NOM Sample Qual QC Units RPD% RECY% Range Anist Date Time
Semi-Volatile-GC/MS
Batch 1412740
p-Nitroaniline 1670 1270 ug/kg 764  (35%-150%)
**2 4,6-Tribromophenol 3330 2760 ug/kg 82.9 (20%-122%) RMB 08/20/14 10:40
**2-Fluorobiphenyl 1670 1110 ug/kg ’ 66.6  (25%-100%)
**2-Fluorophenol 3330 2470 ug/kg 741 (23%-107%)
**Nitrobenzene-dS 1670 1190 ug/kg 716 (21%-103%)
**Phenol-d5 3330 2450 ug/kg 73.5 (25%-108%)
*#*p-Terphenyl-d14 1670 1440 ug/kg 86.2  (31%-124%)
QC1203151245 MB
1,2,4-Trichlorobenzene U 99.9 ug/kg ’ 08/20/14 10:08
1,2-Dichlorobenzene 8] 99.9 ugrkg
1,3-Dichlorobenzene 9] 99.9 ug/kg
1,4-Dichlorobenzene U 99 ug/kg
2,4,5-Trichlorophenol U 99.9 ug/kg
2.4,6-Trichlorophenol U 99.9 ug/kg
- 2,4-Dichlorophenol U 99.9 ug/kg
2,4-Dimethylpheno! U 99.9 ug/kg
2,4-Dinitrophenol U 99.9 ug/kg
2,4-Dinifrotoluene U 99.9 vg/kg
2,6-Dinitrotoluene U 99.9 ug/kg
2-Chloronaphthalene ‘ ‘U 9.99 ug/kg
2-Chlorophenol ’ U 99.9 ug/kg
2-Methyl-4,6-dinitrophenol 8] 99.9 ug/’kg
2-Methylnaphthalene i U 9.99 ug’kg
29
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 5of 14
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Semi-Volatite-GC/MS
Batch 1412740
2-Nitrophenol U 99.9 ug/kg RMB 08/20/14 10:08
3,3'-Dichlorobenzidine U 99.9 ug/kg
3- and/or 4-Methy|phenol v 99.9 ug/kg
4-Bromophenylphenylether 8] 99.9 ug/kg
4-Chloro-3-methylphenol u | 133 ug/kg
4-Chloroaniline U 99.9 ug/kg
4-Chlorophenylphenylether 18] 99.9 ug/kg
4-Nitrophenol U 99.9 ug/kg
Acenaphthene U 9.99 ug/kg
Acenaphthylene U 9.99 ug’kg
Anthracene ‘ U 9.99 ug/kg
Benzo(a)anthracene U 9.99 - ug/kg
Benzo(a)pyrene 18) 9.99 ug’kg
Benzo(b)fluoranthene U 9.99 ug/kg
Benzo(ghi)perylene U 9.99 ug/kg
Benzo(k)fluoranthene U 9.99 ug/kg
Butylbenzylphthalate U 99.9 ug/kg
Carbazole 8] 9.99 ug/kg
Chrysene ’ U 9.99 ug/kg
Di-n-butylphthalate U 99.9 ug/kg
Di-n-octylphthalate U 99.9 ug/kg
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 6of 14
Parmname NOM Sample Qual QC Units. RPD% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1412740
Dibenzo(a,h)anthracene U 9.99 ug/'kg
Dibenzofuran ] 99.9 ugrkg RMB 08/20/14 10:08
Diethylphthalate U 99.9 ug/kg
Dimethylphthalate U 99.9 ug/kg
Diphenylamine U 999 ug’kg
Fluoranthene ) 9.99 ug/kg
Fluorene | U 9.99 ug/kg
Hexachlorobenzene U 99.9 ug/kg
Hexachlorobutadiene U 99.9 ug/kg
Hexachlorocyclopentadiene U 99.9 ug’kg
Hexachloroethane U 99.9 ug/’kg
Indeno(1,2,3-cd)pyrene u 9.99 ug/kg
Isophorone U 99.9 ug/kg
N-Nitrosodipropylamine U 99.9 ug/kg
Naphthalene . 8) 9.99 ug/kg
Nitrobenzene | 8] 99.9 ug/kg
Pentachlorophenol ’ U 99.9 ug’kg
Phenanthrene 8) 9.99 ug/kg
Phenol . U 99.9 ug/kg
Pyrene 8] 9.99 ug/kg
bis(2-Chloro-1-methylethyl)ether 8] 99.9 ug/kg
bis(2-Chloroethoxy)methane u 99.9 ug/kg
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 7 of 14
Parmname NOM Sample Qual QC__ Units __ RPD% REC% __ Range Anist __ Date Time
Semi-Volatile-GC/MS
Batch 1412740
bis(2-Chloroethy!) ether 0] 99.9 ug/kg
bis(2-Ethylhexyl)phthalate U 99.9 ug/kg RMB 08/20/14 10:08
m-Nitroaniline U 99.9 ug/'kg
o-Cresol U 99.9 ug/kg
o-Nitroaniline U 110 ug/kg
p-Nitroaniline U 99.9 ug/kg
**2 4,6-Tribromophenol 3330 2570 ug/kg 772 (20%-122%)
**2-Fluorobiphenyl 1670 1070 ug/kg 64.4  (25%-100%)
**2-Fluorophenol 3330 2150 ug/kg 64.4  (23%-107%)
**Nitrobenzene-d5 1670 1220 ug/kg 732 (21%-103%)
**Phenol-ds 3330 2100 ug/kg 63.1  (25%-108%)
**n-Terphenyl-d14 1670 1220 ug/kg 735 (31%-124%)
QC1203151247 354864001 MS
1,2,4-Trichlorobenzene 1680 U 101 1110 ug’kg 66  (25%-102%) 08/20/14 11:44
1,2-Dichlorobenzene 1680 8] 101 1010 ug/kg 60.4 (25%-99%)
1,3-Dichlorobenzene 1680 8] 101 945 ug/kg 56.4 (24%-96%)
1,4-Dichlorobenzene 1680 U 101 963 ug/kg 57.4 (24%-97%)
2,4,5-Trichlorophenol 1680 U 101 1170 ug’kg 70 (38%-109%)
2,4,6-Trichlorophenol 1680 U 101 1140 ug/kg 68.3  (32%-103%)
2,4-Dichlorophenol 1680 U 101 1230 ug/kg 73.7  (31%-103%)
2,4-Dimethylphenol 1680 U 101 1200 ug/kg 7.7 (30%-109%)
2,4-Dinitrophenol 1680 [0} 101 J 513 ug/kg 30.6 (19%-101%)
2,4-Dinitrotoluene 1680 U 101 1240 ug/kg 741  (36%-115%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 354864 . Client SDG: X0074 Project Description: RC-232 Soil Page 8 of 14
Parmname __NOM Sample Qual QC  Units RPD% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1412740
2,6-Dinitrotoluene 1680 U 101 1180 ug/kg 70.7  (36%-107%) RMB 08/20/14 11:44
2-Chloronaphthalene 1680 U 10.1 1110 ug/kg 66.2  (27%-109%)
2-Chlorophenol 1680 U 101 1150 ug/kg 68.4  (28%-108%)
2-Methyl-4,6-dinitrophenol 1680 U 101 1020 ug/kg 60.7  (14%-116%)
2-Methylnaphthalene 1680 U 10.1 1070 ug/kg 63.6  (23%-107%)
2-Nitrophenol 1680 U 101 1160 ug/kg 693  (24%-106%)
3,3"-Dichlorobenzidine 1680 U 101 1010 ug/kg 60.5  (28%-105%)
3- and/or 4-Methylphenol 1680 U 101 1330 ug/kg 79.4  (32%-123%)
4-Bromophenylphenylether 1680 U 101 1250 ug/kg 745  (37%-112%)
4-Chloro-3-methylphenol | 1680 8] 134 1270 ug/kg 758  (32%-112%)
4-Chloroaniline 1680 U 101 1020 ug/kg 60.8 (27%-100%)
4-Chlorophenylphenylether 1680 U 101 1140 ug/kg 67.9  (37%-110%)
4-Nitrophenol 1680 9] 101 1120 ug/kg 66.6  (12%-128%)
Acenaphthene 1680 U 10.1 1080 ug/kg 643  (28%-102%)
Acenaphthylene 1680 U 10.1 1140 ug/kg 68.2  (32%-103%)
Anthracene 1680 U 10.1 1210 ug/kg 722 (36%-104%)
Benzo(a)anthracene 1680 U 10.1 1310 ug/kg 781 (27%-120%)
Benzo(a)pyrene 1680 U 10.1 1300 ug/kg 774 (31%-116%)
Benzo(b)fluoranthene 1680 f 8] 10.1 1300 ug’kg 773 (30%-119%)
Benzo(ghi)perylene 1680 U 10.1 1040 ug’kg 61.8  (30%-109%)
Benzo(k)ﬂuoranthene 1680 U 10.1 1320 ug/kg 79.1  (31%-125%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 9 of 14
Parmname NOM Sample Qual QC _ Units _RPD% __REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1412740
Buty {benzyiphthalate 1680 4] 101 1440 ug/kg 86.1  (33%-121%)
Carbazole 1680 U 10.1 - 1410 ug/kg 84.2  (40%-133%) RMB 08/20/14 11:44
Chrysene 1680 U 10.1 1260 ug’kg 751 (33%-114%)
Di-n-butylphthalate 1680 U 101 1370 ug/kg 82  (42%-119%)
Di-n-octylphthalate 1680 U 101 1446 ug/kg 859  (36%-115%)
Dibenzo(a,h)anthracene 1680 U 10.1 1220 ug/kg 728  (26%-128%)
Dibenzofuran 1680 U 101 1130 ug/kg 673  (28%-117%)
Diethylphthalate 1680 U 101 1180 ug/kg 70.5  (40%-113%)
Dimethylphthalate 1680 U 101 1140 ug/kg 68  (38%-110%)
Diphenylamine 1680 U 101 1230 ug/kg 73.6  (34%-111%})
Fluoranthene 1680 U 10.1 1230 ug’kg 73.7 (32%-115%)
Fluorene 1680 U 10.1 1120 ug/kg 66.9  (30%-115%)
Hexachlorobenzene 1680 U 101 1420 ug/kg 848  (34%-111%)
Hexachlorobutadiene 1680 U 101 1030 ug/kg 612 (24%-105%)
Hexachlorocyclopentadiene 1680 U 101 584 - ug/kg 348 (12%-106%)
Hexachloroethane 1680 U 101 954 ug/kg 57 (24%-102%
Indeno(1,2,3-cd)pyrene 1680 U 10.1 1090 ug/kg 648  (29%-117%)
Isophorone 1680 0} 101 _ 1230 ug/kg 73.1 (24%-108%)
N-Nitrosodipropylamine 1680 U 101 1100 ug/kg 65.7 (23%-117%)
Naphthalene 1680 U 10.1 1080 ug/kg 64.6  (21%107%)
Nitrobenzene 1680 U 101 1150 ug/kg 68.6 (25%-104%)
Pentachlorophenol 1680 U 101 1210 ug/kg 722 (22%-108%)
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

OC Summary
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 10 of 14
Parmmame i NOM Sample Qual ___QC _ Units _RPD% _REC% _ Range Anist _ Date Time
Semi-Volatile-GC/MS
Batch 1412740
Phenanthrene 1680 U 10.1 1200 ug/kg 71.7  (28%-119%)
Phenol 1680 U 101 1150 ug/kg 68.5 (28%-108%) RMB 08/20/14 11:44
Pyrene 1680 U 10.1 1340 ug’kg 80.1  (25%-119%)
bis(2-Chloro-1-methylethyl)ether 1680 U 101 984 ug/kg 58.7  (25%-105%)
bis(2-Chloroethoxy)methane 1680 U 101 1150 ug/kg 68.8  (27%-104%)
bis(2-Chloroethyl) ether 1680 0] 101 1020 ug/kg 60.8  (25%-102%)
bis(2-Ethylhexyl)phthalate 1680 8] 101 1380 ug/kg 824  (33%-124%)
m-Nitroaniline 1680 U 101 1130 ug’kg 67.2 (31%-110%)
0-Cresol 1680 U 101 1160 ug/kg 69.1  (27%-105%)
o-Nitroaniline 1680 U 111 1170 ug/kg 69.9  (37%-114%)
p-Nitroaniline 1680 U 101 1370 ug/kg 81.7  (36%-141%)
**2.4,6-Tribromophenol 3350 2980 2850 ug/'kg 849  (20%-122%)
**2-Fluorobiphenyl 1680 1060 1070 ugrkg 63.8  (25%-100%)
**2-Fluorophenol 3350 2260 2250 ug/kg 673 (23%-107%)
**Nitrobenzene-d5 1680 1080 1120 vg/kg 66.9  (21%-103%)
**Phenol-dS 3350 2330 2290 ug'kg 68.2  (25%-108%)
**n-Terphenyl-d14 1680 1290 1350 ug/kg 80.5  (31%-124%)
QC1203151248 354864001 MSD
1,2,4-Trichlorobenzene 1680 U 101 1090 ug’kg 1.39 65 (0%-30%) 08/20/14 12:16
1,2-Dichlorobenzene 1680 U 101 988 ug/kg 2.35 59 (0%-30%)
1,3-Dichlorobenzene 1680 U 101 926 ug/kg 2.11 55.3 (0%-30%)
1,4-Dichlorobenzene 1680 U 101 935 ug/kg 2.93 55.8 (0%-30%)
2,4,5-Trichlorophenol 1680 U ‘ 101 1190 ug/kg 1.10 70.8 (0%-30%)
35
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GEL LABORATORIES LLC

2040 Savage Road Charieston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 11 of 14
Parmname NOM Sample Qual QC Units RPD% REC% Range Anist Date Time
Semi-Volatile-GC/MS
Batch 1412740
2,4,6-Trichlorophenol 1680 U 101 1140 ugkg  0.150 68.2 (0%-30%) RMB 08/20/14 12:16
2,4-Dichlorophenol 1680 U 101 1180 ug/kg 4.76 70.3 (0%-30%)
2,4-Dimethylphenol 1680 U 101 1050 ug/kg 13.9 62.4 {0%-30%)
2,4-Dinitrophenol 1680 U 101 ) 436 ug/kg 16.3 26 (0%-30%)
2,4-Dinitrotoluene 1680 U 101 1250 ug/kg  0.371 74.4 (0%-30%)
2,6-Dinitrotoluene 1680 U 101 1200 ug/kg 1.32 71.7 (0%-30%)
2-Chloronaphthalene 1680 U 10.1 1120 ug’kg  0.899 66.8 (0%-30%)
2-Chlorophenol 1680 U 101 1060 ug/kg 1.72 63.3 (0%-30%)
2-Methyl-4,6-dinitrophenol 1680 U 101 950 ug/kg 6.88 56.7 (0%-30%)
2-Methyinaphthalene 1680 U 10.1 1040 ug/kg 2.26 62.2 (0%-30%)
2-Nitrophenol 1680 8} 101 1100 ug/kg 5.64 65.5 (0%-30%)
3,3"-Dichlorobenzidine ‘ 1680 U 101 872 ug’kg 15.1 52.1 (0%-30%)
3- and/or 4-Methylphenol 1680 U 101 1270 ug/kg 4.99 75.6 (0%-30%)
4-Bromophenylphenylether 1680 U 101 1250 ug’kg  0.101 74.6 (0%-30%)
4-Chlom—3-mcthyiphenol 1680 U 134 1240 ug/kg 2.81 73.8 (0%-30%)
4-Chloroaniline 1680 U 101 950 ug/kg 6.98 56.7 (0%-30%)
4-Chlorophenylphenylether 1680 U 101 1150 ug/kg 1.02 68.6 (0%-30%)
4-Nitrophenol 1680 U 101 1150 ug/kg 3.25 68.8 (0%-30%)
Acenaphthene 1680 u 10.1 1040 ugkg  3.68 62 (0%-30%)
Acenaphthylene 1680 U 10.1 1160 ug/kg 1.59 69.4 (0%-30%)
Anthracene 1680 8] 10.1 1210 ug’kg  0.133 723 (0%-30%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 354864 Clieat SDG: X0074 Project Deseription: RC-232 Soil Page 12 of 14
Parmname o NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1412740
Benzo(a)anthracene 1680 9} 10.1 1310 ug’kg  0.0589 78.1 (0%-30%)
Benzo(a)pyrene - 1680 U 10,1 1290 ughkg  0.603 77 (0%-30%) RMB 08/20/14 12:16
Benzo(b)fluoranthene 1680 U 10.1 1290 ugkg  0.189 712 (0%-30%)
Benzo(ghi)perylene 1680 U 10.1 999 ug/kg 3.56 59.6 (0%-30%)
Benzo(k)fluoranthene 1680 U 10.1 1330 ug/kg  0.295 79.3 (0%-30%)
Butylbenzylphthalate 1680 U 101 1530 ug/kg 5.61 91.1 (0%-30%)
Carbazole 1680 U 10.1 1400 ugkg  0.844 83.5 (0%-30%)
Chrysene 1680 U 10.1 1120 ug/kg 11.9 66.6 (0%-30%)
Di-n-butylphthalate 1680 0 101 1330 ug/kg 3.38 79.3 (0%-30%)
Di-n-octylphthalate 1680 U 101 1470 ug/kg 231 88 (0%-30%)
Dibenzo(a,h)anthracene 1680 U 10.1 1190 ug/kg 2.20 71.2 (0%-30%)
Dibenzofuran | 1680 U 101 1110 ug/kg 1.17 66.6 (0%-30%)
Diethylphthalate 1680 U 101 1220 ug/kg 3.29 729 (0%-30%)
Dimethylphthalate 1680 U 101 1180 ug/kg 3.23 70.3 (0%-30%)
Diphenylamine 1680 U 101 1240 ug/kg  0.832 743 (0%-30%)
Fluoranthene 1680 U 10.1 1160 ug/kg 6.39 69.1 (6%-30%)
Fluorene 1680 U 10.1 1150 ug/kg 2.48 68.6 (0%-30%)
Hexachlorobenzene 1680 U 101 1400 ug/’kg 1.34 83.7 (0%-30%)
Hexachlorobutadiene 1680 U 101 973 ug/kg 5.23 58.1 (0%-30%)
Hexachlorocyclopentadiene 1680 8) 101 540 ug/kg 7.2 323 (0%-30%)
Hexachloroethane 1680 'U 101 ' 938 ug/kg 1.70 56 (0%-30%)
Indeno(1,2,3-cd)pyrene 1680 U 10.1 1060 ug/kg 222 63.4 (0%-30%)
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, QC Summary
Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 13 of 14
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Semi-Volatile-GC/MS '
Batch 1412740
Isophorone 1680 101 1150 ug/kg 5 .?5 68.9 (0%-30%)
N-Nitrosodipropylamine 1680 101 1020 ug/kg 7.85 60.8 (0%-30%) RMB 08/20/14 12:16
Naphthalene 1680 10.1 1050 ug/kg 3.02 62.7 (0%-30%)
Nitrobenzene 1680 101 1050 ug/kg 8.73 62.9 (0%-30%)
Pentachlorophenol 1680 101 1130 ug/kg 7.18 67.2 (0%-30%)
Phenanthrene 1680 10.1 1170 ug/kg 2.38 70 (0%-30%)
Phenol 1680 101 1010 ug/kg 12.7 60.3 (0%-30%)
Pyrene 1630 10.1 1390 ug/kg 364 831 (0%-30%)
bis(2-Chloro-1-methylethylether 1680 101 963 ug/kg 2.13 57.5 (0%-30%)
bis(2-Chloroethoxy)methane 1680 101 1070 ug/kg 7.14 64.1 (0%-30%)
bis(2-Chloroethyl) ether 1680 101 960 ug/’kg 5.99 573 (0%-30%)
bis(Z-Ethylhexyl)phthalate 1680 101 1470 ug/kg 6.22 87.7 (0%-30%)
m-Nitroaniline 1680 101 1140 ug’kg 1.50 68.3 (0%-30%)
0-Cresol 1680 101 1040 ug/kg 10.5 62.3 (0%-30%)
o-Nitroaniline 1680 11 1190 ug/kg 1.39 70.9 (0%-30%)
p-Nitroaniline 1680 101 1410 ug/kg 3n 4.4 (0%-30%)
**2 4,6-Tribromophenol 3350 2980 2820 ug/kg 842  (20%-122%)
**2-Fluorobiphenyl 1680 1060 1060 ug/kg 63.5 (25%-100%)
**2-Fluorophenol 3350 2260 2110 ug/kg 628 (23%-107%)
**Nitrobenzene-d5 1680 1080 1050 ug/kg 624  (21%-103%)
**Phenol-dS 3350 2330 2140 ug/kg 638  (25%-108%)
**n-Terphenyl-d14 1680 1290 1360 ug’kg 812 (31%124%)
38
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QC Summary

Workorder: 354864 Client SDG: X0074 Project Description: RC-232 Soil Page 14 of 14
i’armname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Notes:

The Qualifiers in this report are defined as follows:

A

- m g O w

N < X < =~ ™

0

N/A indicates that spike recovery limits do not apply when sample con
A The Relative Percent Difference (RPD) obtained from the sample dup
five times (5X) the contract required detection limit (RL). In cases where either the sam
RL is used to evaluate the DUP result.

The TIC is a suspected aldol-condensation product

The analyte was detected in both the associated QC blank and in the sample.
Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of sample.

Concentration exceeds the calibration range of the instrument

The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as
appropriate). Value is estimated
Aroclor target analyte with greater than 25% difference between column analyses.

Spike and/or spike duplicate sample recovery is outside control limits.

Analyzed for but not detected above limiting criteria, Includes MDL, MDA, PQL, zero, counting error, and total analytical error.
Consult Case Narrative, Data Summary package, or Project Manager concerning this quatifier

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Analyte failed to recover within LCS limits (Organics only)

* Indicates that a Quality Control parameter was not within specifications.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Date: 6 October 2014

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consuiting

Project:  100-1U-2 & 100-1U-6 Remaining Waste Sites — Soil Full Protocol - Waste Site
600-332

Subject: Wet Chemistry - Data Package No. X0074-GEL

INTRODUCTION

This memo presents the resuits of data validation on Data Package No. X0074
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte

J1TXF8 8/12/14 Soil cC See note 1
1 — Nitrate/nitrite by 3563.2.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

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

Appendix 6. Additional Documentation Requested by Client

DATA QUALITY PARAMETERS

Holding Times

Analytical holding times for metals are assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time requirements
are as follows: 28 days for nitrate/nitrite.

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

All holding times were acceptable.



Method Blanks

Method Blanks

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

All method biank resuits were acceptable.
Field Blanks

No field blanks were submitted for analysis.

Accuracy

Matrix Spike and Laboratory Control Sample

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

All accuracy results were acceptable.

Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between the
recoveries of matrix spike duplicate (MSD) analyses performed on a sample in the
analytical batch. Precision may alternatively be assessed using unspiked duplicate
analyses performed on a sample in the analytical batch. If both sample and replicate
activities (concentrations) are greater than five times the CRDL and the RPD is less
than 30%, no qualification is required. If either activity (concentration) is less than five
times the CRDL, the RPD control limit is less than or equal to two times the' CRDL. If
the RPD is outside the applicable control limit, associated results are qualified as
estimated detects or estimated non-detects.
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Due to an RPD outside QC limits (39.8%), all nitrate/nitrite results were qualified as
estimates and flagged “J”.

All other laboratory duplicate resuits were acceptable.

Field Duplicate

No field duplicates were submitted for analysis.

Analytical Detection Levels
Reported analytical detection levels are compared against the required quantitation
limits (RQLs) to ensure that laboratory detection levels meet the required criteria. All
analytes met the RQL.

Completeness
Data package X0074 was submitted for validation and verified for completeness.

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

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

¢ Due to an RPD outside QC limits (39.8%), all nitrate/nitrite results were qualified as
estimates and flagged “J".

Data flagged "J" indicates that the associated concentration is an estimate, but under
the WCH statement of work, the data may be usable for decision-making purposes. Al
other validated results are considered accurate within the standard error associated
with the methods.

REFERENCES

Washington Closure Hanford Contract #S00W307A00 (March 2008), Data Validation
Services.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.
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Qualifiers which may be applied by data validators in compliance with WCH validation
SOW are as follows:

u

(VA

BJ

UR

NJ

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

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

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

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

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

Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

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

Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications (i.e., usable for decision-making purposes).
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WET CHEMISTRY DATA QUALIFICATION SUMMARY*

SDG: X0074 REVIEWER: Project: 600-332 PAGE_1_OF1
ELR

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Nitrate/nitrite J All RPD

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

misinterpretation of results contained in the table.
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Report Date: September 12, 2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
'MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: X0074
Project: RC-232 Soil
Client Sample [D: JITXF8 Project: WCHN00213
Sample ID: 354864001 Client ID: WCHNO0O1

Matrix: SOIL
Collect Date: 12-AUG-14 13:14 7// I// {( {
Receive Date: 15-AUG-14

ol

Collector: Client
Moisture: 541%
far‘anhl‘etzfﬂ _ Qualifier  Result DL RL Units DF Anaﬁ_DaIe Time Batch Meﬁ@@

Nutrient Analysis
EPA 353.2 Nitrogen, Nitrate/Nitrite "Dry Weighijgomcted"
0.161

Nitrogen, Nitrate/Nitrite 3.09 0473 mg/kg 1 KLP1 08/28/14 1446 1412268 1
The following Prep Methods were performed:

Method ___ Description ] Analyst Date __ Time  Prep Batch -
EPA 353.2 Modified EPA 353.2 Modified Nitrate/Nitrite KLP1 08/28/14 0930 1412267

The following Analytical Methods were performed:

Method Description Analyst Comments

1 EPA 353.2 Modified

Notes:
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Laboratory Narrative and Chain-of-Custody Documentation
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General Chemistry Narrative
WC-HANFORD, INC. (WCHN)

SDG X0074
Method/Analysis Information
Product: Nitrate + Nitrite
Analytical Batch: 1412268 : Method: EPA 353.2 Nitrogen and Nitrate/Nitrite
Prep Batch : 1412267 Method: EEPA 353.2 Modified
Sample Analysis

The following samples were analyzed using the analytical protocol as established in EPA 353.2 Modified:

Sample ID Client ID

354864001 JITXF8

1203150098 MB for batch 1412267

1203150099 Laboratory Control Sample (LCS)
1203150100  354864001(J1TXF8) Sample Duplicate (DUP)
1203150101  354864001(J1TXF8) Matrix Spike (MS)

The samples in this SDG were analyzed on a "dry weight” basis.

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-GC-E-128 REV#8.

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by GEL Laboratories,
LLC. and with guidance from the regulatory documents listed in this "Method/Analysis Information" section.

Calibr. Inf tion
The Nutrient analysis was performed on a Lachat QuickChem FIA+ 8500 Series.

Calibration Verification Information
All associated calibration verification standard(s) (ICV or CCV) met the acceptance criteria.

Continuing Calibration Blanks
All continuing calibration blanks (CCBs) associated with reported data from this batch were within acceptance limits.

11
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Y Intercept Rule
The absolute value of the intercept is less than 3 times the MDL.

Quality Control (OC) Information

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Laboratory Control Sample (LCS) Recovery
The LCS spike recovery met the acceptance limits.

Quality Control (QC) Designation
The following sample was selected for QC analysis: 354864001 (JITXF8).

Matrix Spike (MS)/Post Spike (PS) Recovery Statement
The MS/PS recovery for this sample set was within the required acceptance limits.

Duplicate Relative Percent Difference (RPD) Statement
The Relative Percent Difference (RPD) between the sample and duplicate falls outside of the established acceptance
limits because of the heterogeneous matrix of the sample: 1203150100 (JITXF8).

Technical Information

GEL assigns holding times based on the date and time of sample collection. Those holding times expressed in hours
are calculated in the AlphaLims system by hours. Those holding times expressed as days expire at midnight on the day
of expiration.

Holding Times
All samples in this SDG met the specified holding time.

Sample Dilutions
The samples in this SDG did not require dilutions.

Sample Re-analysis
The samples in this SDG did not require re-analysis.

is tion

Data Exception (DER) Documentation
The following DER was generated for this SDG: 1329045. 1203150100 (J1ITXF8).

Additional Comments
Additional comments were not required for this SDG.

Electronic Packaging Comment

This data package was generated using an electronic data processing program referred to as virtual packaging. In an
effort to increase quality and efficiency, the laboratory has developed systems to generate all data packages
electronically. The following change from traditional packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and dates are
present on the original raw data. These hard copies are temporarily stored in the laboratory. The data validator will

12
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always sign and date the case narrative. Data that are not generated electronically, such as hand written pages, will be
scanned and inserted into the electronic package.
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Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated
for CLP or CLP-like packaging will receive a third level validation upon completion of the data package.

The following data validator verified the information presented in this case narrative:

Reviewer: Date: 16 SeD 14

14



GEL Laboratories LLC DER Report No.: 1329045

Form GEL-DER Revision No.: 1
DATA EXCEPTION REPORT
L | .
Mo.Day Yr. | Division: Quality Criteria: Type:
28-AUG-14 Industrial Specifications Process
Instrument Type: Test / Method: Matrix Type: Client Code:
LACHAT Flow Injection Analyzer EPA 353.2 Modified : Solid SONG, WCHN
Batch iD: Sample Numbers:
1412268 See Below
Potentially affected work order(s)(SDG): 354864(X0074),355092
Application lssues:
Failed RPD for DUP
Specification and Requirements ‘T OER Dispasition:
Exception Description: '
1. Failed RPD for DUP: 1. The Relative Percent Difference (RPD) between the sample and
duplicate falls outside of the established acceptance limits because of the
QC  1203150100DUP heterogeneous matrix of the sample.
|
!
Originator's Name: Data Validator/Group Leader:
Kristen Parson 28-AUG-14 Aubrey Kingsbury 29-AUG-14
15
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} ‘ |
Washington Closure Hanford |CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-232-087 [ R
Contact Telephone No. o Project Coardinator y
B dvnan o 3754888 KESSNER, [P0 COTR  8C A
olect Dpsignation Samgiing Location SAF No. : 15 Days
100-#J-2 & 100-IU-6 Remaining Waste Sitas 640-332, Gable Mt firing range septic system RC-232
+ ChesgNo. . i Fiakd Lagbook No. - jeoa Nathod of Shipment -
ReC—SG3-017 El-1667-02 0603322000 Commerical Camer /' [T | [
ipped o ' ‘ Offsite Property No. Bil of Lading/Alr Bill No.
GEL | aboratories Charlston A\%l A% See. NS AC
her Lals Shipped To
Cooi4C | Coolac | cosidc CooldC | CooleC Cool 4C Cooi §C Codl 4C Noe
i VAR | s == : ?
Type of Container GP (e oG Ga* G oG »G aG P
ISSIPLE SAMPLE HAZARDS/REMARKS No. of Container(s) ! 1 I . 1 ) 1) 1 ]
- Volume 250mL 250ml 125mL 40mL 250mi. 250mL 250 250mi. S00mL
secial Handling and/or Storage ‘ P romas
|  |ses e (i NOPMOI - | yppiOieel | TPH-Gasole g P"“‘““m A
- sample Araysia. | tet Toiatei| v | s | i | P fromo o |G| ey
1¥VTATO
Bample No. Matrix Sample Sampie Time
TXFEP | SOIL Fz /iy Sy
:
CHAIN OF POSSESSION ' Sign/Print Names SPECIAL INSTRUCTIONS _
Rainquiahied By/Rpmoved From, BewTme  [HOC [Recawed By . Tawime PeﬂormmamonofTGLPnnalysbaMawaﬁdrecﬂonfmJ before proceeding ko enalysia
s we o= > 2-i2- W WSUeA 57@/1‘-{ /b (1) 1CP Metals - 8010TR (Ciose-cut List) {Aluminum, Antimony, Arsénic, Barum, Seryfium, Boron, Cadmium,
phad From DateTime 63 fodln 1060 ‘631 Caldium, Chromium, Cobalt, Copper, ron, Lead, Magnesium, Malybdenum, Nickel, Polassium,
VQSLQ.& DASHEA K -\2- Lt o ‘A sﬁ &\.‘4{(‘. ?lz/l\l Selenium, Siiicon, Siiver, Sodium, Vanadium, Zinc); Mercury - 7471-(CW(Me:u:y) 1
WMBWF'W. DowiTims oy & » : i
i : 2/ A/ ' 2 { unavaiizblo 10 remove samples
Custodian un ;
R From : pod 4 - mmmwm
: - samples, kg custady fo shipmend 1o 2D-
?*mu/udBy(med e . ByStred In DaiafTime 2 oot . .
2aeX Dgehin” LAsAy 0000
Reinguighed By/Remaved. From Oaw/Tine - Yod in
Raiinquished By/Ramoved From GaeTime seived By/Stoted In Datw e
NAL MPLE Disposal Method Wey Date/Time !
H
WCH{EE-011
-~ A ke 1
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Data Validation Supporting Documentation
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

W oo, 8

VALIDATION
LEVEL: A B @ D E

PROJIECT: (00 (=33 L DATAPACKAGE: Ko 674

VALIDATOR: = (_p LAB: (— . DATE: /o/s / (¢

SDG: N so1Y
ANALYSES PERFORMED

Anions/IC TOC TOX TPH-418.1 Oil and Grease | A

Ammonia BOD/COD Chloride Chromium-VI pH </N03fNO'z )

Sulfate TDS TKN Phosphate B

SAMPLES/MATRIX

D ATXPE
Se, {

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation PreSENLT .........vovevcierrrireniere e eerees et cte e ereere s Ye@ N/A
Comments:
2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)
Initial calibrations performed on all INSIUMENIS? ........cccooeiiiiiiiicreireir et sr e eeees Yes No [N/A
Initial calibrations aCCEPLADIET ........c.ecvvciiiericirirec ettt cre e e Yes No [N/A
ICV and CCV checks performed on all iNStrUMENtS?.........c.cciicereriierieiniaieieerseie et et srees Yes Nojf N/A
ICV and CCV checks acCeptable?...... ..ottt eaesass s ons e sris Yes
Standards traceaDIEY ...t et en s Yes
Standards expired?........cccccovverenennn. e eeneere e eeeneateieer e et eeaasotaay e eyt iraateea st eeeeasesreasteRresbes et rereensenrantes Yes
Calculation check acceptable?...........ccccoevvevennnne. eeteteteteresbeeterabesteaes et rer e e s b e p e R bt Ree s ene e e nnebehe Yes
Comments:
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GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

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

ICB and CCB checks performed for all applicable analyses? (Levels D, E)..oocovvvriivrnennncreceeenenes

ICB and CCB results acceptable? (Levels D, E) c.vocivirineicriseeteircseeestes e esseeasessssemesssnens N/
Laboratory blanks analyzZed? ...........ccovreiririiie e rere sttt s sar s et nrens N/A
Laboratory blank results acceptable?

Field blanks analyzed? (Levels C, D, E) ..c.ocoiiiiiiriirniiine sttt re et ses e sassssenenn N
Field blank results acceptable? (Levels C, D, E) ..ovcviiieceiieriiiceninns e stes e snestessassessesvessnsean

Transcription/calculation errors? (Levels D, E)..oooiivniiiiiiceec et

Comments: A e ?(S

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

Spike samples ANALYZEA7 ......ccocreviiiiicrer et § No N/A

Spike recoveries aCCePtable? ........coviiniiiiiei s
Sike standards WIST traceable? (Levels D, BE) oot st ne et ses e ene e es Nao
Spike standards expired? (Levels D, E).......ccoveiaiceiinieniiirnienencrerentiassestssesesenresessessesessenesssinsscssencas No
LCS/BSS samples ANalyZed?........coovvciivirnieiieieceiretreer et see st conetesesnae st esesreae s e ressesesssaasnsanaones .
LCS/BSS results acceptable?........ oottt sben st
Standards traceable? (Levels D, E).o..ociiiiicrcicniecretcrtcnsete et eee e n e e an s e

Standards expired? (Levels D, E) ..ot secsvessesn e resee s sbe s sbe s saesnesne e
Transcription/calculation errors? (Levels D, E)..o.oocoiiiiiiiiiciiiccvcniit e

Performance audit sample(s) analyzed? ..........coccoieririerniecriren et ebe e Yesf N
Performance audit sample results acceptable?..........cco i e Yes Noé;:

Comments:

\ o YAT
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GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable? ..ottt vt asrssseeeresee s s s st ebesassens Yq
Duplicate results aCCePtable?..........ccoovrinirniriotiiieeie st sese sttt bse st s et enebe st anes Yeg
MS/MSD standards NIST traceable? (Levels D, E) ..c..cocveveiviriineniincreinirisieneeneresaseseeasesnessosstasssneseses Yes
MS/MSD standards expired? (LeVels D, E) ....coocoverciiiiiiiiieeet it ceve ettt ess s st s sesnessesenan Yes
Field duplicate RPD values acceptable?........oovvivivniiiieicerienerees e seesssiesesenessesssassssesesesesessnssssasessnns Yes
Field split RPD values acceptable?.........cccivvirniniiiieiieiet sttt sesete e ee et eaesevss st snenas Yes
Transcription/calculation errors? (Levels D, E) .o risees vt ress e s Yes
Comments:

6. HOLDING TIMES (all levels)

Samples Properly PreServedy.. ... ioiveiivne e cereeteetes e s eeee s ers et er s eeber st ebeassereas et eseaes No N/A

Sample holding times aCCePLABIE? ........c.ccooiiiiieiiiieirnienr st a s besssvesssesesenee

Comments:
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GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

7. RESULT QUANTITATION AND DETECTION LIMITS (all levels) .

Results reported for all requested analyses? ........ccovvcviviieniirnennniren e No
Results supported in the raw data? (Levels D, B) ..o Yes No
Samples properly prepared? (Levels D, E) ..ot Yes..No
Detection mits MEet RDL? c...ouucvvuureeruerieeriorressassreeessessasseceesiomsssseasersessssosssssesssssesssassossanseonssssss @No

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

Comments:
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Additional Documentation Requested by Client
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

WC-Hanf QC Summaw Report Date: September 12, 2014
-fan ord, Inc. Page lof 1
2620 Fermi Avenue
MSIN H4-21
Richland, Washington
Contact: Joan Kessner
Workorder: 354864 Client SDG: X0074 ' Project Description: RC-232 Soil
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Nutrient Analysis
Batch 1412268
QC1203150100 354864001 DUP
Nitrogen, Nitrate/Nitrite 3.09 4.63 mg/kg 39.8* (0%-20%) KLPIL 08/28/14 14:52
QC1203150099 LCS
Nitrogen, Nitrate/Nitrite 10.0 , 9.97 mg/kg 99.7  (90%-110%) 08/28/14 14:45
QC1203150098 MB
Nitrogen, Nitrate/Nitrite U 0.170 mg/kg 08/28/14 14:44
QCI1203150101 354864001 MS
Nitrogen, Nitrate/Nitrite 9.74 3.09 14.3 mg/kg 15  (75%-125%) 08/28/14 14:53
Notes:

The Qualifiers in this report are defined as follows:

<

a w

D
U
X
Y

Z

Sample is below the EPA guidance level for Reactive Releasable Cyanide and/or Reactive Releasable Sulfide
Result greater than quantifiable range ot greater than upper limit of the analysis range
The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as appropriate).

Target analyte was detected in the sample and the associated blank. The associated blank concentration is >= EQL or is > 5% of the measured
concentration and/or decision level for associated samples.
Results are reported from a diluted aliquot of sample.

Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.
Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more or %RPD not applicable.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP result.

* Indicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.

‘age 169
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