SAF-RC-232
100-1U-2 & 100-IU-6 Remaining
Waste Sites — Soil Full Protocol
FINAL VALIDATION PACKAGE

COMPLETE COPY OF VALIDATION PACKAGE TO:

Kathy Wendt H4-21 KW 4/7/14
INITIAL/DATE
COMMENTS:
SDG XP0051 SAF-RC-232

Sample Location:  100-B-35



Date: 1 April 2014 ,

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consuiting

Project:  100-1U-2 & 100-IU-6 Remaining Waste Sites ~ Soil Full Protocol - Waste Site
100-B-35

Subject: PCB - Data Package No. XP0051-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. XP0051
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
J1T9J5 2/20/14 Soil - C See note 1
J1T9J6 2/20/14 Soil C See note 1

1 = PCBs by 8082A.

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

Holding times are not applicable for PCB analysis.

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 resuits 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 matrix spike (0%) and matrix spike duplicate (0%) results outside Q limits, all
aroclor-1016 results were qualified as estimated 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. f 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. XP0051 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 matrix spike (0%) and matrix spike duplicate (0%) results outside Q limits, all
aroclor-1016 results were qualified as estimated 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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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



PCB DATA QUALIFICATION SUMMARY*

SDG: XP0051 REVIEWER: | Project: 100-B-35 PAGE_1 OF 1
ELR

COMPOUND QUALIFIER SAMPLES AFFECTED | REASON

Arocclor-1016 J All MS & MSD recovery

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



GEL LABORATORIES LLC

2040 Savage Roag Charleston SC 20407 - (843) 556-8474 - www.gel.com

Certificate of Analysis

Report Date: February 25, 2014

Company ; WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: XP0051
Project: RC-232 Soil
Client Sample ID:  JIT9J5 Project: WCHN00213
Sample ID: 343419002 Client ID: WCHNOO!
Matrix: SOIL
Collect Date: 20-FEB-14 08:38 ‘
Receive Date: 21-FEB-14 :
Collector; Client V/ ’v..{
Moisture: 7.01% (‘{ (, :
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected”
Aroclor-1016 TU L19 119 3.58 ug/kg I JXM  02725/14 0904 1368417 1
Aroclor-1221 U 1.19 1.19 3.58 ug/kg 3
Aroclor-1232 u 119 1.19 3.58 ug/kg !
Aroclor-1242 u 119 1.19 3.58 ug/kg 1
Aroclor-1248 U 1.19 119 3.58 ugkg 1
Aroclor-1254 U 119 1.19 3.58 ug/kg 1
Aroclor-1260 10.7 119 3.58 ug/kg 1
The following Prep Methods were performed:
Method Description Analyst Date Time  Prep Batch
SW846 3531 Prep Method 3541 PCB Prep Soil SIWT 02/24/14 1027 1368416
The following Analytical Methods were performed:
Method Description Analyst Comments
1 SW846 3541/8082A
Surrogate/Tracer Recovery  Test Result Nominal  Recovery%  Acceptable Limits
demx SW846 3541/8082A PCB Solid Automated Soxhlet 5.27 ugikg 7.16 73.6 (44%-106%)
"Dry Weight Correcied”
Decachlorobipheny} SW846 3541/8082A PCB Solid Automated Soxhlet 5.53 ug/kg 7.16 77.2 (35%-119%)
"Dry Weight Corrected”
Notes:
Page 50 of 83
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - {B43) 556-8171 - www.gel.com

Certificate of Analysis

Report Date: February 25, 2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact; Joan Kessner Client SDG: XP00S51
Project: RC-232 Soil
Client Sample ID:  J1T9J6 Project; WCHNO00213
Sample ID; 343419001 Client ID: WCHN001
Matrix: SOIL
Collect Date: 20-FEB-14 08:24
Receive Date: 21-FEB-14 V/
Collector: Client (,{ \ (‘1
Moisture: 6.71%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Aui’(imated Soxhlet "Dry Weight Corrected"

Aroclor-1016 DTU 1.9 1.9 35.6 ug/kg 10 XM 02/25/14 1036 1368417 1

Aroclor-1221 DU 1.9 1.9 356 ug/kg 10

Arocfor-1732 DU 1.9 .y 356 ug/kg 10

Aroclor-1242 DU 119 1.9 35.6 ug/'kg 10

Aroclor-1248 pu 119 1.9 35.6 ug/kg 10

Aroclor-1254 DU 1.9 11.9 35.6 ug/kg 10

Aroclor-1260 Dp 424 1.9 35.6 ug/kg 10

The following Prep Methods were performed:

Method Description Analyst Date Time  Prep Batch

SW846 3541 Prep Method 3541 PCB Prep Soil SIW1 02/24/14 1027 1368416

The following Analytical Methods were performed:

Method Description Analyst Comments

1 SWB46 3541/8082A

Surrogate/Tracer Recovery  Test Result Nominal  Recovery% Acceptable Limits

demx SW846 3541/8082A PCB Solid Automated Soxhiet 5.15 ug/kg 7.13 723 (44%-106%)
"Dry Weight Corrected”

Decachlorobiphenyl SWB846 3541/8082A PCB Solid Automated Soxhlet 5.48 ug/kg 7.13 77.0 (35%-119%)

“Dry Weight Corrected”

Notes:

Page 49 of 83
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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 XP0051
Method/Analysis Information
Procedure: Analysis of Polychlorinated Biphenyls by ECD
Analytical Method: SW846 3541/8082A
Prep Method: SW846 3541

Analytical Batch Number: 1368417
Prep Batch Number: 1368416

Sample Analysis

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

Sample ID  Client ID

343419001 J1T916

343419002 JIT9IS

1203040111  Method Blank (MB)

1203040112  Laboratory Control Sample (LCS)

1203040115  343419001(J1T9J6) Matrix Spike (MS)
1203040116  343419001(J1T916) 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 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 Information

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.

Page 42 of 83
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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 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 343419001 (JIT9J6) was selected for the matrix spike and matrix spike duplicate analysis for this SDG.

Matrix Spike (MS) Recovery Statement
The MS, performed on sample 343419001 (J1T9J6), did not meet spike recovery acceptance criteria due to
dilution and sample matrix interference.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD, performed on sample 343419001 (J1T9J6), did not meet spike recovery acceptance criteria due to
dilution and sample matrix interference,

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 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. 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 1203040115 (JITSI6MS), 1203040116 (J1T9J6MSD) and 343419001 (J1T9J6) were diluted due to
high concentrations 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.

Miscellaneous Information
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:

14
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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
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 contractual documents. DER #1270205 was generated for the MS and MSD of sample 343419001
(J1T9J6).

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, ciarify
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 front column has been chosen as the primary column. The data are reported from the front column for all
samples in this batch,

Due to software issue, the surrogate recovery range was not indicated 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 [dentification Summary (form
10).

Araclors 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,
ECDSAI_|  Chromatograph/Dual ECDw/ P 61933""“ R"“ICLP 0.25um
7683 Autosampler (Rtx-CLPesticide I)
Agilent 6890 Gas . 30m x 0.25mm,
ECDSAI 2  Chromatograph/Dual ECD w/ Hpﬁgggge”"s R”‘;ICLP 0.20um
7683 Autosampler (Rtx-CLPesticide 1)
Certification Statement

15



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

Page 45 of 83
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GEL Laboratories LLC

DER Report No.: 1270205

Form GEL-DER Revision No.:
DATA EXCEPTION REPORT

Mo.Day Yr. Division; Quality Criteria: Type:
25-FEB-14 industrial Specifications Process
Instrument Type: Test / Method: Matrix Type: Client Code:
GC/ECD SWB48 1541/8082A ] Solid OLAB, WCHN
Batch ID: Sample Numbers:
1368417 See Below

App{icatlon Issues:;
Failed Recovery for MS/PS
Failed Recovery for MSD/PSD

Potentially affected work order(s)(SDG): 343290(XP0050),343419(XP0051),343495(X402192)

Specification and Requirements
Exception Description:

DER Disposition:

QC sample1203040115(MS) and 1203040116(MSD), performed on

sample 343418001, did not meet spike recovery acceptance criteria.

The failure was attributed to sample matrix interference and dilution as the
MS and MSD failed in the same manner. The data were reported.

Originator's Name:
Yiping Shi 25-FEB-14

Page 46 of 83

Data Validator/Group Leader:

Jimin Cao
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8l

OMITM | HUBY2Y

Washington Closure Hanford |CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST| Rrc2:z0r6 | P’
iy Company Coatact Telephone No. ~ |Project Coordinator
3. John Soin Joan Kessner 54 Kessner, i [P ook "se";] m'my
Project Designation Samgling Location SAF No. ", Days
100-{U-2 & 100-1U-6 Remaining Waste Sites 100-8-35, (152-B1) ' RC-232
ice Chest No. - Field Logbook No. COA : Mathad of Shipmeat
K cC “08‘0’2? EL-1867-01 C10B35A000 Commerical Carries # 0/ Fﬁ(
Shipped To Oftsits Property No. BUl of Lading/Alr BUt No.
GEL Laboratories Charlston A 13)05 ) Qee O0S PC
y?l 2 0 "/c% . Cool4C Cool 4C Cool 4C \im CosieC | MONE
#5 Type of Container | P G i \.ﬁ. 7 P P C 7
POSSIBLE SAMPLE HAZARDS/REMARKS No. of Container(s) 1 1 1 \ P t | 7
e Volume 1250 125mL, 125mL &m et | 12508 |
i B \CP el
Special Handling and/or Storage A— . (TP
; Sample Analysis | Seecal | PC8s-80m2 | Range- | Pasts - 8310 |1 30/610
(C)U/ L/ C Instnucions

Sample No. Matrix Sample Date Sample Time it s e arbin e e

P

34F45 31793;-63@? SOIL 2720/ 14 0
#706 T\THTOGwd|  sou Zhdw %35 | v

o4
LE-0f

47038 s ‘( .u,lﬂ
T #4949 SOt
CHAIN OF POSSESSION : Sign/Print Names SPECIAL INSTRUCTIONS
meayla.momﬁm 22y wved Byiotored In D'%'“'//y (1) ICP Metals - 6010TR(Close~omu'so {AIumnwn.An&mﬂyuAmemc. Ba:n&%etylhum Boron, CMm-um,
rade : . (y% Hm ML‘* TFEY | coremon, Sk, Siver, S MW 7471 - (CV) {Mercury)} e
W) B\Q)*&A t/w/,-/ n3s | ':Z?"d Z’»é
R*WByJRMFm & 2‘_‘!&

Relinguished By/Removad From Dae/Time » BySiored in Date/Time V ,@6\

L4

Relnqueshad By/Remaved From [ ByfSiored i Datartrne 4 aA@
DATYE
Relnqushed By/Removed From Date/Tine ; ByfGiored i Cals/Tine 2-20
FINAL SAMPLE |Dsposa Mohod Disposed By DeiarTire XP0051
DISPOSITION
WCH-EE-011
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Data Validation Supporting Documentation
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HNF-20433 REV 0
PCB DATA VALIDATION CHECKLIST

o [ : : : :
PROJECT: [ ODo—(3-35 DATA PACKAGE: XPOO S/ .
vaLDATOR: & L (L e Crel DATE: 3/ 30 /( ¢
SDG: X Poosy ‘

_—ANALYSE] PERFORMED

SW-846 8081 | SW-846 8081 N\ SW-846 8082 /| SW-846 8081
(TCLP) | (TCLP)

SAMPLES/MATRIX

IVTAe S (TI4S

L3

Se (
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification dOCUMEIALION PrESENtT .......euivvveruiercreiire it eseeeeseenes Ye N/A
Comments:
2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)
Initial calibrations ACCEPLADIE? .........cocovviiviieeiieeitieceeec et eee e sv et eeas e st eees st eeenenrans Yes No\fN/A
Continuing calibrations acceptable?.....

Standards traceable?

StANAArdS EXPITEAT.........cocviviriireerecetinietietes et st st st ten e sttt et eeseseseeseressesenesseeessesesssnasesssseanen Yes

Calculation check aCCEPIABIET .......c.cvviuiiiivicsciicece ettt en v e n e ren s srasnnn

DDT and endrin breakdowns aCCeptable? ..........oooouiuiivereiieeveieiieo oo e eseereseestssee et s nesnes Yes No

Comments:
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

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

Calibration blanks analyzed? (Levels D, E) et en s Yes No
Calibration blank results acceptable? (Levels D, E) oo Yes, No
Laboratory blanks analyZed? ... e b s No N/A
Laboratory blank results acceptable?. ..o e No N/A
Field/trip blanks analyzed? (Levels C, D, E).ccooriviiieiiiiiiceiiccinienciis st srenase e eanenss Ye N/A
Field/trip blank results acceptable? (Levels C, D, E) oo Yes No
Transcription/calculation errors? (Levels D, E)..c.ocoovviineininicoiniiinciiceirnii e eassnsnens Yes No
Comments: N M

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

SWITOQALES ANAIVZEAT ....eeveevecriseeiveeeeeseeessvirtesiresviresssssssvsssssrasssssessssssssssssssssissrassssssssassssssssssssossnnsns ” No N/A
¢ Y 9

Surrogate recOVeries aCCePLabIe?. ....c.oviivrririererie et s e No
Surrogates traceable? (Levels D, E) .o e Yes N
Surrogates expired? (Levels D, E) oo e Yes No

MS/MSD samples analyZed?......cc.oorevriiiiiiic et e et b s ee No NA
MS/MSD results aCCePLabIET......cccceviiiiiiicctr e s Y e@
s No

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

MS/MSD standards expired? (Levels D, E) ..o neesressnenees Ygs. No
LCS/BSS samples analyZed? ...ttt en ) ¥ No N/A
LCS/BSS 1esults aCCePtable?. .. cce vt s eeenerte e resbecres s s sreesmrensssreseenssssesssssassaensennd @ No N/A
Standards traceable? (Levels D, E) .ot cesnsreersestesiaesss s essene s ssnisasssnsinsens Yes No
Standards expired? (Levels D, E) oottt e sasas Yes No
Transcription/calculation errors? (Levels D, E).coovvrciniinicceccercie e esissnsssssniaaens Yes No
Performance audit sample(s) analyZed? ..o Ye@ N/,
Performance audit sample results acceptable?.........ocvrvivireciiiinci s Yes No @

Comments: (1L~ A & 2D — j_ a,&{

o @,7
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable? ..... ..o vissssrssssss e seressesssssassasavns o N/A
Duplicate results acCeptable?... ..o y No
MS/MSD standards NIST traceable? (Levels D, E) cvviciriiiiii et aaaees es N
MS/MSD standards expired? (Levels D, E) oo e Yes N

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

Field split RPD values acceptable?.......c.cocviiiciriioreincece e csress e eve s Yes No
Transcription/calculation errors? (Levels D, E).eecvvccnniiciinenn ettt e ettt e Yes No{N
Comments:

6. SYSTEM PERFORMANCE (Levels D and E)

Chromatographic performance acceptable?.........covirviniirricnine e s Yes /A
Positive results resolved acceptably?.... ..o s Yes No N/
Comments:

7. HOLDING TIMES (all levels)
Samples Properly Preserved? ... ... e e No m

Sample holding times 8cCePLabIE? ... ...coivrrvicir i s Yes No

Comments:
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

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

Jevels)

Compound identification acceptable? (Levels D, E) ..o Yes
Compound quantitation acceptable? (Levels D, E) oo Yes
Resuits reported for all requested analySes? ..o e s No N/A
Results supported in the raw data? (Levels D, E) oo Yes N%
Samples properly prepared? (Levels D, E) .o Yes No
Detection limits meet RDL? ...
Transcription/calculation errors? (Levels D, E).......

Comments:

9. SAMPLE CLEANUP (Levels D and E)

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

Lot check Performed? .......coviiiicier et e e Yes
Check recoveries acCeptable? .....c.ooviiirecie e e nen Yes
GPC cleanup performed?..... ..ot s rer st s p s na et ene Yes
GPC check PerfOrmed?.....coieiicciniceireieinncereni st bbb e bbb st s asannasa st s es e anbeas Yes
GPC check recoveries acceptable? ... e Yes
GPC calibration performed?.......c.ccoiviiieiierireree et e e s e s re e b e b eas Yes
GPC calibration check performed?...........coovririiiiicee et vre s Yes
GPC calibration check retention times acceptable?.......cocoiirinvi e Yes
Check/calibration materials traceable?.........ccooovireimneinii s Yes
Check/calibration materials EXPIred?.........ccoovverireririmeniiniinerersieiienis s sasss s oresssssensns Yes N
Analytical batch QC given similar cleanup? ..o Yes Ni
Transcription/Calculation EITOTS? .....coivviiiioiciriee vttt sresessss e csanssbnveans Yes N
Comments:
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GEL LABORATORIES LLC

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

QC Summary

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington
Contact: Joan Kessner

Workorder: 343419 Client SDG: XP0051

Revort Date: February 25, 2014

Project Description: RC-232 Soil

Page 1of 2

Parmname NOM Sample Qual QC Units RPD% RECY Range Anlst Date Time
Semi-Volatiles-PCB
Batch 1368417
QC1203040412  LCS
Aroclor-1016 333 235 ug/kg 70.5  (39%-120%) JXM 02/25/1407:59
Aroclor-1260 333 28.0 ug/kg 842  (50%-116%)
**4emx 6.66 4.84 ug/kg 72.6  (44%-106%)
**Decachlorobipheny! 6.66 5.95 ug/kg 892 (35%-119%)
QC1203040111 MB
Aroclor-1016 U L1 ug/kg 02/25/14 07:46
Aroclor-1221 U 1.11 ug/kg
Aroclor-1232 U 1.11 ug/kg
Aroclor-1242 U L1t ug/kg
Aroclor-1248 U 1.1l ug/kg
Aroclor-1254 U 111 ug/kg
Aroclor-1260 U 111 ug/kg
**4cmx 6.67 5.06 ug/kg 759  (44%-106%)
**Decachlorobiphenyl 6.67 6.34 ug/kg 95.2 (35%-119%)
QC1203040115 343415001 MS
Aroclor-1016 355 DTU 11.9 DTU 1.8 ug/kg 0* (25%-125%) 02/25/14 10:51
Aroclor-1260 355 DP 424 D 77.6 ug/kg 99.3 (28%-127%)
**4cmx 7.09 5.15 4.90 ug/kg 69.1  (44%-106%)
**Decachlorobiphenyl 7.09 5.48 5.12 ug/kg 722 (35%-119%)
QC1203040116 343419001 MSD
Aroclor-1016 355 DTU 11.9 DTU 11.8 ug/kg N/A (124 (0%-30%) 02/25/14 11:05
Page 52 of 83
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GEL LABORATORIES LLC

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

OC Summary

Workorder: 343419 Client SDG: XP005! Project Description: RC-232 Soil Page 2 of 2
Parmname NOM Sample Qual QC Units RPD% RECY% Range Anlst Date Time
Semi-Volatiles-PCB
Batch 1368417
Aroclor-1260 355 DP 424 D 65.0 ug/kg 17.6 63.8 (0%-30%)
**4cmx 7.10 5.15 4.52 ug’kg 63.6 (44%-106%) JXM 02/25/14 11:05
**Decachlorobiphenyl 7.10 5.48 4.79 ug/kg 67.5  (35%-119%)
Notes:

The Qualifiers in this report are defined as follows:

A The TIC is a suspected aldol-condensation product

- m Qg O W

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

appropriate). Value is estimated

N < X a7

-]

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

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

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

Anatyte failed to recover within LCS limits (Organics only)

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

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

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

~ 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 methed has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.

Page 53 of 83
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Date: 1 April 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
100-B-35

Subject: Inorganic - Data Package No. XP0051-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. XP0051
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
J1T9J5 2/20/14 Soil C See note 1
J1T9J6 2/20/14 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 metals are assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time requirements
are as follows: Soil samples must be analyzed within 6 months for ICP metals
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
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 hlghest blank
concentration do not require qualification.

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

Due to method blank contamination, the cadmium result in sample J1T9J6 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 resuit
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 arsenic (62.1%), beryllium (66.4%),
boron (59.8%), cadmium (63.7%), chromium (60.8%), copper (61.1%), molybdenum



(81.7%), nickel (80.7%), potassium (43.2%), silicon (%), silver (84.7%) and sodium
(66%) 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 results are qualified as
estimated detects or estimated non-detects.

Due to RPDs outside QC limits all copper (31%) and silicon (562.7%) results were
qualified as estimates and flagged “J”.

All other laboratory duplicate results were acceptable.

Field Duplicate

No field duplicates were submitted for analysis.

Analytical Detection Leveis
Reported analytical detection ievels 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. XP0051 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 cadmium result in sample J1T9J6 was
qualified as undetected and flagged “UJ".

¢ Due to matrix spike recoveries outside QC limits, all antimony arsenic (62.1%),
beryllium (66.4%), boron (59.8%), cadmium (63.7%), chromium (60.8%), copper
(61.1%), molybdenum (61.7%), nickel (60.7%), potassium (43.2%), silicon (0%),
silver (64.7%) and sodium (66%) results were qualified as estimates and flagged “J".

¢ Due to RPDs outside QC limits all copper (31%) and silicon (52.7%) results were
‘ gualified 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.
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Glossary of Data Reporting Qualifiers



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

u

uJ

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 aralyzed 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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INORGANICS DATA QUALIFICATION SUMMARY*

SDG: XP0051

REVIEWER:
ELR

Project: 100-B-35

PAGE_1 OF 1

COMPOUND

QUALIFIER

SAMPLES AFFECTED

REASON

Cadmium

uJ

J1T9J6

Method blank
contamination

Arsenic
Beryliium
Boron
Cadmium
Chromium
Copper
Molybdenum
Nickel
Potassium
Silicon
Silver
Sodium

J

All

MS recovery

Copper
Silicon

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) 558-8171 - www.gel.com

Certificate of Analysis

Report Date: February 28, 2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: XP0051
Project: RC-232 Soil
Client Sample ID:  JI1T9J6 Project: WCHNO00213
Sample [D: 343419001 Client ID: WCHNO001
Matrix: SOIL
Collect Date: 20-FEB-14 08:24
Receive Date: 21-FEB-14
Collector: Client V/
Moisture: 6.71% L( [ 11 L(
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method

Mercury Analysis-CVAA

SW846 7471B Mercury in Solid "Dry Weight Corrected”
Mercury B 0.00926 0.00431 0.0129 mg/kg | BCDl 02/25/14 1427 1367115 1

Metals Analysis-1CP
ICP METALS 6010TR Close-out List "Dry Weight Corrected”

Aluminum "M 5350 7.29 21.4 mg/kg | HSC 02726/14 1326 1368332 2

Arsenic BN 1.62 0.536 322 mg/kg i

Barium *MN 51.6 0.107 0.536 mg/kg ]

Beryilium BN 0.318 0.107 0.536 mg/kg i

Boron NU 1.07 1.07 5.36 mg/kg ]

Cadmium BNUT 0529 0.107 0.536 mg/kg !

Calcium M 4090 8.58 268 mp/kg 1

Chromium MNJ_ 11.5 0.161 0.536 mg/kg 1

Copper *MN { 218 0.322 1.07 mg/kg 1

Iron M 15800 8.58 26.8 mg/kg 1

Magnesium M 3460 9.11 32.2 mg/kg 1

Manganese ™ 234 0.214 1.07 mg/kg \

Molybdenum NUS 0214 0.214 1.07 mg/kg 1

Nickel sMN D 966 0.161 0536 my/kg 1

Potassium MNT 1240 6.86 26.8 mg/kg 1

Silicon MN 3 941 1.61 10.7 mg/kg 1

Silver Ny oses 0.107 0.536 mg/kg !

Sodium N Y 127 7.50 26.8 mg/kg I

Antimony BD 3.57 .77 5.36 mg/kg 5 HSC 02/26/14 1137 1368332 3

Cobalt D 7.46 0.804 2.68 mg/kg 5

Lead D 12.7 177 536 mg/kg 5

Vanadium D 46.8 0.536 2.68 mg/kg 5

Zinc D 158 2.14 5.36 mg/kg 5

Metals Analysis-ICP-MS

SW846 3050B/6020A Selenium "Dry Weight Corrected”

Selenium DU 0.350 0.350 1.06 mg/kg 2 PRB  02/25/14 1934 1368329 4

The following Prep Methods were performed:

Method Description Analyst Date Time Prep Batch

SW846 30508 TCP-MS 305085 PREP RXP3 02/24/14 1306 1368328

SW846 3050B SW846 30508 Prep for 6010C KXP3 02/24/14 0100 1368331

SW846 7471B Prep SW846 7471B Mercury Prep Soil AXSS5 02/24/14 1630 1367113
Page 66 of 83
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GEL LABORATORIES LLC

2040 Savage Road Chaneston SC 29407 - (843) 558-8171 - www.gel.com

Certificate of Analysis

Report Date: February 28, 2014

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

Contact: Joan Kessner Client SDG: XP0051

Project: RC-232 Soil

Client Sample ID:  JIT9J5 Project: WCHN00213

Sample ID: 343419002 Client ID: WCHNO0O1

Matrix: SOIL

Collect Date: 20-FEB-14 08:38

Receive Date: 21-FEB-14

Collector: Client ( (

Moisture: 7.01%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
Mercury Analysis-CVAA
SW846 7471B Mercury in Solid "Dry Weight Corrected”
Mercury B 0.00586 0.00381 0.0114 mg/kg | BCDI 02/25/14 1436 1367115 1
Metals Analysis-ICP
ICP METALS 6010TR Closc-out List "Dry Weight Corrected”
Aluminum M 3230 6.64 19.5 mg/kg i HSC 02/26/14 1345 1368332 2
Arsenic sNY  osa 0.488 2.93 —— 1
Barium *MN 373 0.0976 0.488 mg/kg |
Beryllium BN 0224 0.0976 0.488 mg/kg 1
Boron NUA 0.976 0.976 4.88 mg/kg i
Cadmium NUX 00976 0.0976 0.438 mg/kg 1
Calcium M 2250 7.81 24.4 mg/kg 1
Chromium MN 7.17 0.146 0.488 mg/kg 1
Copper *MN 116 0.293 0.976 mg/kg t
Iron M 11600 7.81 24.4 mg/kg 1
Magnesium *M 2240 8.29 29.3 mg/kg 1
Manganese *M 156 0.195 0.976 mg/kg 1
Molybdenum NU 0.195 0.195 0.976 mg/kg 1
Nickel *MN") 6.71 0.146 0.488 mg/kg \
Potassium MN 761 6.25 24.4 mg/kg 1
Silicon *MN 527 1.46 9.76 mg/kg 1
Silver BN 0.246 0.0976 0.488 mg/kg 1
Sodium N3 105 6.83 24.4 mg/kg 1
Antimony DU 161 1.6 4.88 mg/kg 5 HSC 02/26/14 1151 1368332 3
Cobalt D 6.14 0.732 2.44 mg/kg 5
Lead D 6.83 1.61 4.88 mg/kg 5
Vanadium D 48.4 0.488 2.44 mg/kg ]
Zinc D 11 1.95 4.88 mg/kg 5
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected”
Selenium DU 0.340 0.340 1.03 mg/kg 2 PRB 0226/14 1556 1368329 4
The following Prep Methods were performed:
Method Description Analyst Date Time  Prep Batch
SW846 30508 ICP-MS3 30508S PREP KXP3 02/24/14 1306 1368328
SWE846 3050B SW846 30508 Prep for 6010C KXP3 02/24/14 0100 1368331
SW3846 74718 Prep SW846 7471B Mercury Prep Soil AXSS 02/24/14 1630 1367113

Page 68 of 83
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Laboratory Narrative and Chain-of-Custody Documentation
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Sample Analysis

Sample ID

343419001

343419002

1203039862
1203039863
1203039866
1203039864
1203039865
1203041736
1203039854
1203039855
1203039858
1203039856
1203039857
1203037031
1203037032
1203040170
1203040168
1203040169

Metals Fractional Narrative

WC-HANFORD, INC. (WCHN)

SDG XPo0sS1

Client ID

J1T9J6

J1T9J5

Method Blank (MB) ICP

Laboratory Control Sample (LCS)
343419001(J 1 T9J6L) Serial Dilution (SD)
343419001(J 1 T9J6D) Sample Duplicate (DUP)
343419001(J 1 T9J6S) Matrix Spike (MS)
343419001 (J1T9J6PS) Post Spike (PS)

Method Blank (MB) ICP-MS

Laboratory Control Sample (LCS)
343419001(J1T9J6L) Serial Dilution (SD)
343419001 (J1T9J6D) Sample Duplicate (DUP)
343419001(J 1 T9J6S) Matrix Spike (MS)
Method Blank (MB) CYAA

Laboratory Control Sample (LCS)
343419001 (J1T9J6L) Serial Dilution (SD)
343419001(J 1 T9J6D) Sample Duplicate (DUP)
343419001(J1T9J6S) Matrix Spike (MS)

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

Method/Analysis Information

Analytical Batch:

Prep Batch :

Standard Operating

Procedures:

Analytical Method:
Prep Method :

1368332, 1368329 and 1367115

1368331, 1368328 and 1367113

GL-MA-E-013 REV# 22, GL-MA-E-009 REV# 22, GL-MA-E-014

REV# 25 and GL-MA-E-010 REV# 27

SW846 3050B/6010C, SW846 3050B/6020A and SW846 7471B

SW846 3050B and SW846 74718 Prep

13
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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.

System Configuration

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 a Burgener
nebulizer, 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 1 41/min, argon gas flows of 15 Umin and 0.2 Umin 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.

Calibration Information

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

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

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

Continuing Calibration Blank (CCB) Requirements
All continuing calibration blanks (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.

14
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Quality Control (QC) Information

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

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:
343419001 (J1T9J6)-ICP, ICP-MS and CVAA.

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 all
the recommended quality control acceptance criteria for percent recoveries for the applicable
analytes. The recoveries for arsenic, barium, beryllium, boron, cadmium, chromium, copper,
molybdenum, nickel, potassium, silicon, silver, and sodium were not within the acceptance limits
in sample 1203039865 (J1T9J6)-ICP. See data exception report (DER ID 1270913) behind the
case narrative in this data package.

Duplicate Relative Percent Difference (RPD) Statement

The relative percent difference (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
contract required detection limit (RL), a control of +/-RL is used to evaluate the DUP results.
Not all applicable analytes met these requirements. The RPD values for aluminum, barium,
copper, magnesium, manganese, nickel, silicon, and sodium were not within the acceptance
limits in sample 1203039864 (J1T9J6)-ICP. See data exception report (DER ID 1270913) behind
the case narrative in this data package.

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
all recommended quality control acceptance criteria for percent recoveries for the applicable
analytes and verifies the presence of matrix interferences. The potassium recovery was not
within the acceptance limits in sample 1203041736 (J1T9J6)-ICP. See data exception report
(DER ID 1270913) behind the case narrative in this data package.

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 IDL/MDL for ICP and 100X the
IDL/MDL for ICP-MS analyses are applicable for serial dilution assessment. Not all applicable
analytes met the established percent difference criteria. The %D value for aluminum, barium,
calcium, chromium, copper, iron, magnesium, manganese, nickel, potassium, and silicon were
not within the acceptance limits in sample 1203039866 (J1T9J6)-ICP.
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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. It is a very strong acid digestion that will dissolve almost
all elements that could become 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. Samples 343419001 (J1T9J6)
and 343419002 (J1T9J5)-ICP were diluted because the titanium concentration exceeded the
linear range of the instrument which affected antimony, cobalt, lead, vanadium, and zinc.
Samples in this SDG were diluted the standard two times for solids analyzed on the ICPMS.

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 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 are generated to document any procedural anomalies that may deviate
from referenced SOP or contractual documents. Data exception report (DER ID 1270913) was
generated for this SDG.
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Additional Comments
Additional comments were not required for this SDG.

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:

17



GEL Laboratories LLC

DER Report No.: 1270913

Form GEL-DER Revlision No.:
DATA EXCEPTION REPORT
Mo.Day Yr. Division: Quality Criteria: Type:
27-FEB-14 tndustrial Specifications Process
instrument Type: Test / Meathod: Matrix Type: Client Code:
icP SWB48 J050B/8010C Solid WCHN
Batch iD: Sample Numbers:
1368332 See Below

Potentially affected work order(s}(SDG): 343419(XP0051),343428(XP0052)

Application Issues:
Failed Recovery for MS/PS
Failed RPD for DUP

Specification and Requirements
Exception Description:

DER Disposition:

1. Failed Recovery for MS/PS:
QC  1203039865MS,1203039868MS,
1203041736PS,
1203041737PS
2. Failed RPD for DUP:
QC  1203039884DUP,
12030398670UP

1. The matrix spike recovery failed outside of the control imits fos

arsenic, barium, beryliium, boron, cadmium, chromium, copper,
molybdenum, nickel, potassium, selenium, sificon, silver and sodium. The
post spike failed outside the required control limits for silicon, barium,
copper, potassium and sodium but passed for all other analytes. This
verifies the presence of a matrix interference for silicon, barium, copper,
potassium and sodium and verifies the absence of a malrix interference for
all the other analytes. Per GEL's accredited methods and SOPs, a
corrective action is not required and the data is qualified and reported.

2. The sample and sample duplicate % RPD failed outside the controt
limits for aluminum, barium, copper, magnesium, manganess, nickel,
silicon, sodium, chromium, potassium and silver due to possible sample
non-homogeneity and/or matrix interference. Per GEL's accredited

. methods and SOPs, a corrective action is not required and the data is
qualified and reported.

Sample #343419001 is light brown,dry soil-like material.

Sample #343428001 is fine gray powder with small rocks.

Originator's Name:
Helen Camelio 27-FEB-14

Page 63 of 83

Data Validator/Group Leader:
Louise Smith 27-FEB-14
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oMM | HURMLMY

Washington Closure Hanford |CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST Rczs2076 | Pt
Collector = Company Contact Tolephone No. Coordinator Code ae——- Data Turnaround
(3. J ol n Soin Joan Kessner 3754688 KESSNER, JH oes o b33 %oty
Project Designation Sampling Location SAF No. /”M 7 Days
100-1U-2 & 100-1U-6 Remaining Waste Sites 100-8-35, (152-B1) RC-232
ice Chest No. ] ] Field Logbook No. COA WdShipment
AcC-08-02F EL-1667-01 C10836A000 #0/ L
Shipped To Oftsite Property No. Bilt of Lading/Alr Bilt No.
GEL Laboratories Chariston A ’3 )Oj ) | xg\t’[’ 05 WC
Other Labs Shipped To
e ST = Ll el \ = | e [
45 Type of Container P aG G \aGs‘ o] 0-6
POSSIBLE SAMPLE HAZARDS/REMARKS No. of Container(s) | 1 . ¥ \ . : |
s Volume 1250t 125mL 125mL }tm e | 12502
ALP wale
Special Handling and/or Storage See kam (1) I TPH-Diesol e
Sample Analysis Special | PCBo-8062 | Rangs- pans -aat0 |V 31/6019
cooj HC : s ks L ne
2Ax o
Sampie No. Matrix Sample Date Sample Time ke aninso i Aot i ) DR RN R e ks s
r¥935 TITIT6 vjio\!‘ SOIL 2020/ 14 o2 v | E ‘
#7098 TIT 97570 SO 2 (20414 %3% | /| v ER Y R4
e —set—t—) " é. |
D IR E-{*A° am— SO Y ‘:'h.p"‘{ \
{at¥oue— ot 21
CHAIN OF POSSESSION : Sign/Print Names SPECIAL INSTRUCTIONS
WBWFM DawTime , oy Recaived ByfStored in Mm/’y (1}ICP Metals - 501OTR(Close-omu.s()(ALlu&num,Amumny Arsenic, Bartum Bemlum Boron, Cadmium,
Lk ) 2720 Calcium, Chromium, Cobalt, Copper, fron, Magnesium, M Nickel, Potassium,
e AHfAM My 7YY | sasavian, Sicon, Siver, Sodium, Vanadium, Zinc); Memcury - 7471 - prerrain)
(135~ ?d EL
Rmmayﬂumﬂm Recered ByfStored in Date'Tene &.2‘,‘“
, Fed Ex el -
Relnquished By/Removed From Date/Time n
Relnguished ByRemoved From Date/Tane d tn Date/Time
Relinquished ByRemoved From Dete/Tims Recetvad By/Siored in Date/Tima
Reknquished By/Removed From Date/Tume Received BySiored In Date/Tmme
DISPOSITION
WCH-EE-011
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

S
LALDATION |y : D | o :
prOJECT: [ OO = 5 - 3S DATA PACKAGE: NP o0 3/
VALIDATOR: (K. |uaB (Cae / DATE: ‘>/ lo/ /Y
SDG: XPoos| )

e \ LYSES PERFORMED
SW-846/ICP ) | SW-846/GFAA[| SW-846/Hg SW-846
\ Cyanide

—
N

P —

SAMPLES/MATRIX

AR JIT 95

6"’\ 1«

St
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation present? .........o.cveeinsersanerer eereeee o teaertante et s e s Yed No /N/A
Comments:
2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)
Initial calibrations performed on all TIISEEUITIEIIES? 1vvveveevseeeessainemsessbessssesescrresesssassamsanssrsss s ssisissssassssssiss Yes
Initial calibrations BCCEPIADIE? .....weriimirmrrminnis s sersas s s e s Yes
ICP interference checks ACCEPLABIET ..o v e Yes
ICV and CCV checks performed on all inSIUmMENIST....coovuuismonersrnrmrssimmimsre s Yes
ICV and CCV checks aCCePLable? ..ot s st e Yes
SEANAATAS TACEADIE? ..vervveireeririrrir e reseece s bbb Yes
Standards expired? ............ Yes

Calculation Check ACCEPIADIET ......cvviiiiiiecinrre s b Yes

Comments;

21



HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analySes? ........coomwvinrrieemiisenmmmmiissssnne e @ No N/A
Results supported in the raw data? (Levels D, E)erveevrereeirinrmeinnnnens BSOSO R RSO P R, s No
Samples properly prepared? (Levels D, 55 F OO ORI ‘

Detection HMiIts TNEEt RIDIL? ..vueivrrrerrciriimsss sttt s bbb
Transcription/calculation errors? (Levels D, E)

Comments:

. Yes No
Wo
/
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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 Dy E) v
[CB and CCB results acceptable? (Levels D, E) oo

Laboratory banks aNAlYZEA? ..........rivceesmmrrrrimmsirs i
Laboratory blank results acceptable?......cooonnniiens
Field blanks analyzed? (Levels C, D, E) oot s
Field blank results acceptable? (Levels C, D, E)

Transcription/calculation errors? (Levels D E)vvevienn SO U USRIV O PPPRISY

Comments: Ce oe,l-v\ WS~ = bf \T

MS/MSD SAMPIES ANALYZEAT .....vovieviriis e e
MS/MSD results acceptable? ...
MS/MSD standards NIST traceable? (Levels D, E} oo

MS/MSD standards expired? (Levels D, E) v e
LCS/BSS samples analyZed? ........oociricniroroiin st \
LCS/BSS TeSUts ACCEPTADIET. c.v.cvcrrerreriiaeisssssees st b s b
Standards traceable? (Levels D, B et st
Standards expired? (LeVels D, E) o.orvuiirrermiicmminmrmsss it s e

Transcription/calculation errors? (Levels D, E).ccooiiviiic s 56
N

4. ACCURACY (Levels C, D, and E) )
@ o N/A

Performance audit SAMPIe(s) NAIYZEAT c.u.vvviirrceriecmmiinsr e Ye

A
Performance audit sample results acceptable?........coommiiiinienens: OO OO ORI PPORS Yes Noé

Comments:

//\<"‘MM|{ "—'-..S uo,(
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate RPD values 8CCEPIADIE? cvvvvrrisimmmississmimrisssssmissssss st Yes
DUpliCate reSUlLs ACCEPLADIET .....vuvvivevuuisrissssssssssssssssssss s Yes
MS/MSD standards NIST traceable? (Levels D, E} oo Yes
MS/MSD standards expired? (Levels D, E) v Yes
Field duplicate RPD values ACCEPIADIET ..o eeencireremssre s Yes
Field split RPD values aCCeptable?. ... EEUTUUUIOR ORI, Yes
Transcription/calculation errors? (Levels D, B oreveerssseeees e a0 Yes

Comments: C—’én\‘”\ {—3’7") gl\‘C'd\ (\§2~7<‘> - \)O(/w

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution samples anAlYZedT ... Yes N

1CP serial dilution %D values ACCEPLabIE? ... Yes Np N/A

ICP post digestion spike Ty RSN E A Yes No N/A

ICP post digestion spike values ACCEPLADIET . vceveiverrrre s Yes Yo N/A

SHANAATAS TTACEADIE? «....ovveeessseeesseassesessissserssss s s s Yes No N/A

SHANAALAS EXPIFEAT . ..ovvoreereressrerssssssrs s rerssss s osss s Yes [No N/A

Transcription/calculation EITOTS? ... ..vvimisinissssinrssammssis s ........................... Yes [No N/A

Comments: :
SN——r""
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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 FEQUITEAT 1.eveeveenreesrmssssssses s Yes o’ N/A
Duplicate injection %RSD values ACCEPLADIE? . corvveciiirrieieriss e Yes No| N/A
Analytical spikes performed as FEQUITEAT oo vcreeaeesseesses b Yes Nof N/A
Analytical spike recoveries ACCEPLADIET ...vooeeeeecrirs st Yes Nd N/A
SEANAATAS TTACEADIET «..orvoevseeseeseeesseaeseme s s ras s Yes N¢ N/A
SEANAATAS EXPITEA? ..« rvvvereacerams i secesss s b Yes Np N/A
MSA performed as required?......ocvieeccninnnnns Yes N/A

MSA TESUIS AECEPLADIE?. ... cvvererivseresissssse s ass s s Yes N/A
Transcription/Calculation BITOIS? ... ... eyt Yes N/A
S
Comments: I IN 2V,
vy AT

8. - HOLDING TIMES (all levels)

Samples Properly PreServed? ... s Yes\ No N/A
Sample holding times ACCEPIADIET ..vv.vuuuuvriviinsrssisss s .Yes] No N/A

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 S“mmam Report Date: February 28, 2014
WC-Hanford, Inc. Page 1of 8
2620 Fermi Avenue
MSIN H4-21
Richland, Washington
Contact: Joan Kessner
Workorder: 343419 Client SDG; XP0051 - Project Description: RC-232 Soil
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date  Time
Metals Analysis - (CPMS )
Batch 1368329
QC1203039856 343415001 DUP
Selenium DU 0350 DU 0.342 mg/kg N/A » PRB 02/25/14 19:41
QC120303985S LCS
Selenium 490 D 4.32 mg/kg 88.2  (80%-120%) 02/25/14 19:12
QC1203039854 MB
Selenium DU 0.315 mg/kg 02/25/14 19:04
QC1203039857 343419001 MS
Selenium 5.16 DU 0350 D 4.40 mg/kg 84.3  (75%-125%) 02/25/14 19:48
QC1203039858 343419001 SDILT
Selenium DU 0.218 DU 1.75 ug/L N/A (0%-10%) 02/25/14 20:03
Metals Analysis-iCP
Batch 1368332
QC1203039864 343419001 DUP .
Aluminum *M 5350 * 4100 mg/kg 26.5* (0%-20%) HSC 02/26/14 13:29
Antimony BD 3.57 BD 1.73 mg/kg 693 ~ (+/-5.16) 02/26/14 11:41
Arsenic BN 1.62 U 0.516 mg/kg 145 ~ (+/-3.10) 02/26/14 13:29
Barium *MN 516 * 41.5 mg/kg 21.7* (0%-20%)
Beryllium BN 0318 B 0279 mg/kg 128 ~ (+/-0.516)
Boron NU 1.07 U 1.03 mg/kg N/A »
Cadmium BN 0529 B 0.433 mg/kg 201 (+/-0.516)
Calcium M 4090 3630 mg/kg 11.8 (0%-20%)
Chromium MN 11.5 11.5 mgkg  0.358 (0%-20%)
Cobalt D 746 D 7.97 mg/kg 6.63 (+/-2.58) 02/26/14 11:41
Copper *MN 218 * 29.9 mg/kg 31.0* (0%-20%) 02/26/14 13:29
Iron M 15800 13200 mg/kg 17.9 (0%-20%)

Page 71 of 83
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GEL LABORATORIES LLC

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

QC Summary

Workorder: 343419 Client SDG: XP0051 Project Description: RC-232 Soil Page 2of 8
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Metals Analysis-1ICP
Batch 1368332
Lead D 127 D 13.2 mg/kg 4.13 (+/-5.16) HSC 02/26/14 11:41
Magnesium *M 3460 * 2750 mg/kg 22.8* (0%-20%) 02/26/14 13:29
Manganese *M 234 * 189 mg/kg 21.4* (0%-20%)
Molybdenum NU 0214 U 0.207 mgkg  NA A
NMicket *MN 366 * 786 wmakg 20.6* (0%-20%)
Potassium MN 1240 1040 mg/kg 17.8 (0%-20%)
Silicon *MN 941 * 548 mg/kg 52.7* (0%-20%)
Silver N 0.56% B 0.483 mg/kg 164 » (+/-0.516)
Sodium *N 127 93.1 mg/kg 30.5¢7 (+/-25.8)
Vanadium D 4638 D 549 mg/kg 16.0 (0%-20%) 02/26/14 11:41
Zinc D 158 D 166 mg/kg 5.18 (0%-20%)

QC1203039863 LCS
Aluminum 484 498 mg/kg 103 (80%-120%) 02/26/14 13:23
Antimony 48.4 48.5 mg/kg ’ 100 (80%-120%)
Arsenic 48.4 49.3 mg/kg 102 (80%-120%)
Barium 48.4 49.2 mg/kg 101 (80%-120%)
Beryllium 48.4 523 mg/kg 108 (80%-120%)
Boron 48.4 47.8 mg/kg 98.6 (80%-120%)
Cadmium 48.4 50.2 mg/kg 104 (80%-120%)
Calcium 484 501 mg/kg 103 (80%-120%)
Chromium : 48.4 48.2 mg/kg 99.5  (80%-120%)
Cobalt 48.4 48.6 mg/kg 100 (80%-120%)

Page 72 of 83
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GEL LABORATORIES LLC

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

QC Summary

Workorder: 343419 Client SDG: XP0051 Project Description: RC-232 Soil Page 3of 8
Parmname NOM Sample Qual QC Units RPD/D% _REC% Range Anlst Date Time
Metals Analysis-ICP
Batch 1368332
Copper 48.4 49.7 mg/kg 103 (80%-120%) HSC 02/26/14 13:23
Iron 484 508 mg/kg 105 (80%-120%)
Lead 48.4 49.5 mg/kg 102 (80%-120%)
Magnesium 484 505 mg/kg 104 (80%-120%)
Manganese 48.4 48.7 mg/kg 100 (80%-120%)
Molybdenum 48.4 47.4 mg/kg 979  (80%-120%)
Nickel 48.4 49.1 mg/kg 101 (80%-120%)
Potassium 484 479 mg/kg 98.9  (80%-120%)
Silicon 484 440 mg/kg 90.8  (80%-120%)
Silver 48.4 48.8 mg/kg 101 (80%-120%)
Sodium 484 492 mg/kg 102 (80%-120%)
Vanadium 48.4 48.9 mg/kg 101 (8B0%-120%)
Zinc 48.4 49.2 mg/kg 101 (80%-120%)

QC1203039862 MB
Aluminum U 6.75 mg/kg 02/26/14 13:19
Antimony U 0.327 mg/kg
Arsenic U 0.496 mg/kg
Barium U 0.0992 mg/kg
Beryllium 8} 0.0992 mg/kg
Boron U 0.992 mg/kg
Cadmium B -0.125 mg/kg
Calcium 8] 7.94 mg/kg

Page 73 of 83
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GEL LABORATORIES LLC

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

QC Summary

Werkorder: 343419 Client SDG: XP0051 Project Description: RC-232 Soil Page 4of §
Parmname NOM Sample Qual QcC Units RPD/D% REC% Range Anlst Date  Time
Metals Analysis-ICP
Batch 1368332
Chromium U 0.149 mg/kg HSC 02/26/14 13:19
Cobalt U 0.149 mg/'kg
Copper U 0.298 mg/kg
Iron ‘ U 794  mgkg
Lead U 0327 mg/kg
Magnesium U 8.43 mg/kg
Manganese U 0.198 mg/kg
Molybdenum U 0.198 mg/kg
Nickel 8] 0.149 mg/kg
Potassium U 6.35 mg/kg
Silicon U 1.49 mg/kg
Sitver U 0.0992 mg/kg
Sodium U 6.94 mg/kg
Vanadium U 0.0992 mg/kg
Zinc B 0.400 mg/kg

QC1203039865 343419001 MS
Aluminum 530 *M 5350 5470 mg/kg N/A  (75%-125%) - 02/26/14 13:31
Antimony $30 BD 357 D 49.0 mg/kg 85.7 (75%-125%) 02/26/14 11:45
Arsenic 53.0 BN 162 N 34.5 mg/kg 62.1* (75%-125%) 02/26/14 13:31
Barium 53.0 *MN 516 N 89.6 mg/kg 71.7* (75%-125%)
Beryllium 53.0 BN 0318 N 355 mg/kg 66.4*% (715%-125%)
Boron 530 NU 1.07 N 317 mg/kg 59.8% (75%-125%)
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GEL LABORATORIES LLC

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

QC Summary

Workorder: 343419 Client SDG: XP00S!1 Project Description: RC-232 Soil Page Sof 8
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anist Date Time
Metals Analysis-ICP
Batch 1368332
Cadmium 53.0 BN 0529 N 343 mg/kg 63.7* (75%-125%) HSC 02/26/14 13:31
Calcium 530 M 4090 3860 mg/kg N/A  (75%-125%)
Chromium 53.0 MN 1.5 N 437 mg/kg 60.8* (75%-125%)
Cobalt 53.0 D 746 D 60.4 mg/kg 99.9  (75%-125%) 02/26/14 11:45
Copper 53.0 *MN 21.8 N 54.2 mg/kg 61.1* (75%-125%) 02/26/14 13:31
Iron 530 M 15800 14200 mg/kg N/A  (75%-125%)
Lead 53.0 D 127 D 68.1 mg/kg 105 (75%-125%) 02/26/14 11:45
Magnesium 530 *M 3460 ' 3250 mg/kg N/A  (75%-125%) 02/26/14 13:31
Manganese 530 *M 234 229  mgke NIA  (T5%-125%)
Molybdenum 53.0 NU 0214 N 327 mg/kg 61.7* (715%-125%)
Nickel 53.0 *MN 9.66 N 41.8 mg/kg 60.7* (75%-125%)
Potassium 530 MN 1240 N 1470 mg/kg 432% (715%-125%)
Silicon 530 *MN 941 N 649 mg/kg 0* (75%-125%)
Silver 53.0 N 0.569 N 349 mg/kg 64.7* (75%-125%)
Sodium 530 *N 127 N 476 mg/kg 66* (75%-125%)
Vanadium 53.0 D 468 D 105 mg/kg 110 (75%-125%) 02/26/14 11:45
Zinc 53.0 D 158 D 206 mg/kg 91.9  (75%-125%)

QC1203041736 343419001 PS
Aluminum 5000 *M 49900 64400 ug/L N/A  (80%-120%) 02/26/14 12:48
Arsenic 500 BN 15.1 490 ug/L 95.1  (80%-120%)
Barium 500 *MN 482 1060 ug/L 116 (80%-120%)
Beryllium 500 BN 2.96 508 ug/L 101 (80%-120%)
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QC Summary

GEL LABORATORIES LLC

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

Workorder: 343419 Client SDG: XP0051 Project Description: RC-232 Soil ; Page 6 of 8
Parmname NOM Sample Qual QC Units RPD/D% _REC% Range Anlst Date Time
Metais Analysls-ICP
Batch 1368332
Boron 500 NU -10.7 471 ug/L 94.2  (80%-120%) HSC 0226/14 12:48
Cadmium 500 BN 4.94 488 ug/L 96.7  (80%-120%)
Calcium 5000 M 38100 51100 ug/L N/A  (80%-120%)
Chromium 500 MN 107 601 ug/L. 98.9  (80%-120%)
Copper 500 *MN 204 784 ug/L 116 (80%-120%)
fron 5000 M 148000 183000 ug/L N/A  (80%-120%)
Magnesium 5000 *M 32300 43900 ug/L. N/A  (80%-120%)
Manganese 500 *M 2190 3i10 ug/L N/A  (80%-120%)
Molybdenum 500 NU -4.06 469 ug/L 93.9  (80%-120%)
Nickel 500 *MN 90.1 583 ug/L 98.5  (80%-120%)
Potassium 5000 MN 11600 19100 ug/L 149* (80%-120%)
Silicon 5000 *MN 8780 13700 ug/L 98.5  (80%-120%)
Silver 500 N 5.31 484 ug/L 95.8  (80%-120%)
Sodium 5000 *N 1180 6250 ug/L 101 (80%-120%)
QC1203039866 343419001 SDILT
Aluminum *M 49900 DM 12000 ug/LL 20* (0%-10%) 02/26/14 13:34
Antimony BD 6.66 DU 8.84 ug/L N/A (0%-10%) 02/26/14 11:.47
Arsenic BN 15.1 DU 2.68 ug/L N/A (0%-10%) 02/26/14 13:34
Barium *MN 482 DM 118 ug/L 22.3* (0%-10%)
Beryllium BN 2,96 DU 0.536 ug/L N/A (0%-10%)
Boron NU -10.7 DU 5.36 ug/L N/A (0%-10%)
Cadmium BN 4,94 DU 0.536 ug/L N/A (0%-10%)
Page 76 of 83
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GEL LABORATORIES LLC

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

QC Summary
Workorder:; 343419 Client SDG: XP0051 Project Description: RC-232 Soil Page 7of 8
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlist Date Time
Metsls Analysis-ICP
Batch 1368332
Calcium M 38100 DM 9320 ug/L 22.3* (0%-10%) HSC 02/26/14 13:34
Chromium MN 107 DM 26.6 ug/L 24.2* (0%-10%)
Cohait D 139 D 2.70 ug/L 2.98 (0%-10%) 02/26/14 11:47
Copper *MN 204 DM 48.2 ug/L 18.3* (0%-10%) 02/26/14 13:34
Iron M 148000 DM 37100 ug/L 25.7* (0%-10%)
Lead D 236 D 4.34 ug/L 8.13 (0%-10%) 02/26/14 11:47
Magnesium *M 32300 DM 7950 ug/L 23.2% (0%-10%) 02/26/14 13:34
Manganese *M 2190 DM 557 ug/L 27.3* (0%-10%)
Molybdenum NU -4.06 DU 1.07 ug/L N/A (0%-10%)
Nickel *MN 90.1 DM 233 ug/L 29.5* (0%-10%)
Potassium MN 11600 DM 2840 ug/L 22.4* (0%-10%)
Silicon *MN 8780 DM 1290 ug/L 26.6* (0%-10%)
Silver N - 531 D 1.08 ug/L 1.59 (0%-10%)
Sodium *N 1180 D 262 ug/L 10.9 (0%-10%)
Vanadium D 872 D 16.9 ug/L 2.99 (0%-10%) 02/26/14 11:47
Zinc D 294 D 57.1 ug/L 3.07 (0%-10%)
Metals Analysis-Mercury
Batch 1367118
QC1203040168 343419001 DUP
Mercury B 0.00926 B 0.00823 mg/kg 11.8 ~ (+/-0.0127) BCD1 02/25/14 14:29
QC1203037032 LCS
Mercury 0.116 0.117 mg/kg 101 (80%-120%) 02/25/14 14:09
QC1203037031 MB
Mercury U 0.00386 mg/kg 02/25/14 14:07
Page 77 of 83
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GEL LABORATORIES LLC

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

QC Summary

Workorder: 343419 Client SDG: XP0051 Project Description: RC-232 Soil Page Bof §
Parmname NOM Sample Qual QC Units RPD/D% REC% Range Anlst Date Time
Metals Analysis-Mercury
Batch 1367115

QCI0OIVA0I69  IATAIHWY WS
Mercury 0.128 B 0.00926 0.141 mg/kg 103 (80%-120%) BCD1 02/25/14 14:31

QC1203040170 343419001 SDILT
Mercury B 0.144 DU 0.0215 ug/L N/A (0%-10%) 02/25/14 14:33

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

B 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).
C Target analyte was detected in the sample and the associated blank, and the sample concentration was <= 5 times the blank concentration.
D Results are reported from a diluted aliquot of sample.

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

M Duplicate precision not met,

N Spike Sample recovery is outside control limits.

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

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

W Post-digestion spike recavery for GFAA out of control limit. Sample absorbency < 50% of spike absorbency.

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

Y 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.

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, 3 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.

Page 78 of 83
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Date: 1 April 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
100-B-35

Subject: Diesel Range Organics - Data Package No. XP0051-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. XP0051
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
J1T9J5 2/20114 Soil C See note 1
J1T9J6 2/20/14 Soil Cc See note 1

1 — Diesel range organics by NWTPH-d.

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 resuit, the sample result value is raised to
the CRQL level and qualified as undetected "U".

All method blank results were acceptabie.

Field (equipment) Blanks

No field blanks were submitted for analysis.

Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Reéoveries

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

Completeness

Data package No. XP0051 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 #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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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



DIESEL RANGE ORGANIC DATA QUALIFICATION SUMMARY*

SDG: XP0051

REVIEWER:
ELR

Project: 100-B-35

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: February 26, 2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact; Joan Kessner Client SDG: XP00S51
Project: RC-232 Soil
Client Sample ID: J1T9J5 Project: WCHN00213
Sample ID: 343419002 Client ID; WCHNOO01
Matrix: SOIL
Collect Date: 20-FEB-14 08:38
Receive Date: 21-FEB-i4
Collector: Client ‘ (
Moisture: 7.01%
Parameter i 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) iey 2650 2330 7160 ug/kg 1 BYTL 02/28/14 2113 1368613 1
Motor Ol (C20-C36) 18300 2330 7160 ug/kg i
The following Prep Methods were performed:
Method Description Analyst Date Time  Prep Batch
SW846 3541 3541 DRO IN SOIL PREP SXW3 02/24/14 1839 1368612
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-Terphenyl SW 3541/NWTPH-Dx in Soil "Dry Weight 518 ug/kg 116 72.3 (50%-150%)
Corrected”
Notes:
'age 34 of 83
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GEL LABORATORIES LLC

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

Certificate of Analysis

Report Date: February 26, 2014

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

Contact: Joan Kessner Client SDG: XP005!

Project: RC-232 Soil

Client Sample ID: J1T9J6 Project: WCHNO00213

Sample {D: 343419001 Client ID: WCHNO001

Matrix: SOIL

Collect Date: 20-FEB-14 08:24

Receive Date: 21-FEB-14 (

Collector: Client (

Moisture: 6.71%
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) T 3580 2320 7140 ug/kg 1 BYT! 02/25/14 1916 1368613 ]
Motor Qil (C20-C36) 19300 2320 7140 ug/kg I
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 3541 3541 DRO IN SOIL PREP SXW3 02/24/14 1839 1368612
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 Seil "Dry Weight 482 ug/kg 714 67.5 (50%-150%)

Corrected”

Notes:

‘age 33 of 83
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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 XP005t
Method/Analysis Information
Procedure: Analysis of Diesel Range Organics by Flame Ionization Detector
Analytical Method: NWTPH-Dx in Soil
Prep Method: SW846 3541

Analytical Batch Number: 1368613
Prep Batch Number: 1368612

Sample Analysis

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

Sample ID Client ID

343419001 J1T9J6

343419002  J1T9J5

1203040578  Method Blank (MB)

1203040579  Laboratory Control Sample (LCS)

1203040580 343419001(J1T9J6) Matrix Spike (MS)
1203040581  343419001(J1T9J6) 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-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).

Calibration Information

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
eluted within the established retention time windows for this method.

dage 27 of 83
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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 SDG.

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

QC Sample Designation
Sample 343419001 (J1T9J6) was selected for the matrix spike and matrix spike duplicate analysis.

Matrix Spike (MS) Recovery Statement
The MS, performed on sample 343419001 (J 1T9J6), recovered outside the established acceptance limits due to
sample matrix interference as the MSD failed spike recovery in the same manner.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD, performed on sample 343419001 (J 1T916), recovered outside the established acceptance limits due to
sample matrix interference as the MS failed spike recovery in the same manner.

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

Techpical 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. 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.

Miscellancous 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 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 Exception (DER) Documentation

’age 28 of 83
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Data exception report (DER) is generated to document procedural anomalies that may deviate from referenced
SOP or contractual documents. DER #1270453 was generated for the MS and MSD of sample 343419001
(J1T9J6).

Manual Integrations
Manual integrations were required for surrogates.

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 4 result of
sample analysis ot 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 0.25mm,
FID7. Chromatograph GC/FID DB-5MS 0.25um(J&W)
Certification Staternent

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.: 1270453
Form GEL-DER
Revision No.:
DATA EXCEPTION REPORT
Mo.Day Yr. Divislon: Quality Criterta: Typs:
26-FEB-14 Federal Specifications Process
Instrument Type: Test / Method: Matrix Type: Client Code:
GCIFID NWTPH-Dx in Soil Solid WCHN
Batch 1D: Sample Numbers:
1368613 See Below

Appllication issues:

Failed Recovery for MS/PS
Failed Recovery for MSD/PSD

Potentially affected work order(s)(SDG): 343419(XP0051)

Specification and Requirements
Exception Description:

DER Disposition:

1. The MS(1203040580) and MSD(1203040581) recovered diesel range
organics at 85% and 66% respectively(SPC Limit: 70%-130%).

1. As the MS and MSD displayed similar recoveries, the failures were
attributed to sample matrix interference and the data have been reported.

Originator's Name:
Benjamin Taft

2age 30 of 83

26-FEB-14

Data Validator/Group Leader:

Jimin Cao
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Ll

OMOWHA | HURMIY

. 1of
Washington Closure Hanford |CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST|  Rc-2324076 j P
Collector - Company Contact Telaphone No. Coordinator Price Code
(3~ -Joll M SO Joan Kessner 3754688 KESSNER, JH - ”ee’z /1 ’ bws / ol
Project Designation Sampling Location FAE NG Y Days
100-IU-2 & 100-1U-6 Remaining Waste Sites 100-B-35, (152-B1) RC-232
tce Chest No. . R Field Logbook No. ICOA Mathod of Shipmeat
AC('OS'OZ; EL-1667-01 C10B35A000 Commerical Carrier .@d F\(
Shipped To Oftaite Property No. Bilt of LadingiAlr Bill No.
GEL Laboratories Chariston A '3 ) 05 ’ Stﬂ c 0 S PC
Other Labs Shipped To
st V2 T e e
% Type of Container et aG oG \.Gs G 0_6
POSSIBLE SAMPLE HAZARDS/REMARKS No. of Contalner(s) | 1 ; " \ : L '
e Volume 125m 125m 125mL *‘\L 2 | (Z5mE
(P waebsly
Special Handling andlor Storage S ik i (T8
Sample Analysis Spack PCB-0062 | Range- PAHs -B310 \3“/6‘”0
cooj tC Insrucions WIPH-D + (c EN
Ay
Sample No. Matrix Sample Date Sample Time  fa 4558 N A S NN BoAREREER g
Sr¥ess TITATC @Ak soiL 2/20/ 1y Oz 2 v | I %
6 T\T9 oL |zzzeiy 0835 | v | vV [ Vo3 17
e 5 - i N J
7846 Seit a0 e
Torrase- et e ‘
CHAIN OF POSSESSION ; Sign/Print Names SPECIAL INSTRUCTIONS
Recsived Byfsiored N DawedTimo (1) ICP Matals - 6010TR (Close-out List) {Aluminum, Asimony, Arsenc, Barium, Berylium, Boron, Cadmium,
Am! 2{20/"/07‘/(/ Calciumn, Chromium, Cobalt, Copper, lron, Lead, Magnesium, Molyba Nicked, P
- Hf oo s Seleni SMSMWVMMMMM - 7471 - (Gl)(lﬁarmy)
e, ad &4
Rednguished By/Removed From d ByStored in DatalTime
— -2\
d Ex e ;
Renqsshed By/Removed From Date/Time n me
Rebnquished By/Removad From Date/Time d ByfStored in Date/Time
Relinquishad By/Remaoved From Date/Time [Recsived ByfStored in DateTime
Relnquashed By/Removed From Oata/Time d By/Siored i DatedTome
FINAL SAMPLE |Depossl Method Disposed By TatelTime XP0051
DISPOSITION
WCH-EE-011
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Data Validation Supporting Documentation
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

AT | s | () | v :
pROJECT: | QQ)— B-3¢ DATA PACKAGE: X P 095/
VALIDATOR: 2L YL wae: Cheld DATE: 3/30/ %4

SDG: L oS 7]

ANALYSES PERFORMED o
8015 8021 8141 8151 8315
wrepnHcD | wreeG /] wipso )
- —

SAMPLES/MATRIX:

N\ 1T a N J TS

Se. |
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation PresSent? ... Y@\I/A
Comments:
2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)
Tnitial calibrations ACCEPLADIET ...c.iuciiiriiiriire st Yes
Continuing calibrations 8CCEPLaDIE? ... Yes
SEANAATAS TTACEADIET cvvveeeeeverreeeieeiveeresresseisser e tese e erees bt raa e abe s b eS e e b s e a b SRS e e e R e e Yes
Standards expired? .................................................................................................................................. Yes
Calculation Check ACCEPLADIET ........o.iviiiiiitiet et Yes N
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 bIanks analyZed? .........coocvuereesmceciimammnie it

Laboratory blank results 8Ceptable?.........oocoviiimrsi s
Field/trip blanks analyzed? (Levels C, D, E)

Field/trip blank results acceptable? (Levels C, D, E) v
Transcription/calculation errors? (Levels D, B}
Comments:
wne K

- /
4, ACCURACY (Levels C, D, and E)
Surrogates/system monitoring compounds analyzZed? ... No N/A
Surrogate/system monitoring compound recoveries ACCEPLADIET ..ruiiiiiier e No N/
Surrogates traceable? (Levels D, E) i es No
Surrogates expired? (Levels D, E) ..o Yes No
MS/MSD samples analyzed? .......ccc.omrerrisseennimms s No N/A
MS/MSD reSUIS ACCEPLADLET .. o..vviereiisrirrieiresise et No N/A
MS/MSD standards NIST traceable? (Levels D, E) oo Yes N& N
MS/MSD standards expired? (Levels D, E) s Yes No
LCS/BSS SAMPIES ANALYZEAT ....vocerrerseeeeenerecsosssssssosssss s s s No N/A
LOS/BSS reSUIS BCCEPIADIET .o.eccuruririisierstsrissmi bt s e No
Standards traceable? (Levels D, B).e it s Yes N
Standards expired? (Levels D, B .ot s Yes No
Transcription/calculation errors? (Levels D, B} Yes No
Performance audit sample(s) AnAlyZed? .......ocooriinirnerniimsmi e Yes ' N/A
Performance audit sample results aCCEPABIET ..ot Yes No

Comments:

s T4
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable? ...t o N/A
Duplicate results cCeptable?. ..o s No
MS/MSD standards NIST traceable? (Levels D, E) e e eeeiteeeatteeatbeeararee bt rararnarasneseareeos Nol
MS/MSD standards expired? (Levels D, E) oo Yes No

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

Field split RPD values acceptable?.......c.ocriiii i Yes No
Transcription/calculation errors? (Levels D, E).ooovvoiiinin v Yes No NN/
Comments:

6. HOLDING TIMES (all levels)

Samples properly Preserved? ..o § No N/A
Sample holding times acceptable? ... s gs No N/A
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? ... No
Results supported in the raw data? (LEVels D, E) vttt es N
Samples properly prepared? (Levels D, E) oot Yes No
Detection Hmits MEEt RIDLT .o.o.oviveiorrrcrescisirenisars s ses s b s s No N/
Transcription/calculation errors? (Levels D, Bl isisemss s Yes No @
Comments:

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ® (or other aborbant) cleanup PEIFOTIIEA? revvvacrrrnsss et Yes

L0t CRECK PEITOTIEA? ..ovovroerraminesssaresss s Yes

Check TECOVETTESs ACEPLADIET 1. vevrrvrcuieisirs st s Yes

Check MAterials rACEADIET ......oov et e Yes

Check MALEIals EXPITEAT ... .oreorerrerrieieresisiess s s Yes
Analytical batch QC given similar cleanup? .....ccooooviiiinimm s Yes
Transcription/Calculation BITOIS? ...t Yes
Comments:
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Additional Documentation Requested by Client
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 28407 - (843) 556-8171 - www.gel.com

QC Summary Report Date: February 26,2014
WC-Hanford, Inc. Page 1of 2
2620 Fermi Avenue
MSIN H4-21
Richland, Washington
Contact: Joan Kessner
Workorder: 343419 Client SDG: XP00S!1 Project Description: RC-232 Soil
Parmname NOM Sampie Qual QC Units RPD% _ RECY% Range Anlst Date Time
Diesel Range Organics
Batch 1368613
QC1203040579 LCS
Diesel Range Organics (C10-C20) 66600 46600 ug/kg 70.1  (70%-130%) BYT1 02/25/14 18:37
Motor Oil (C20-C36) 66600 48000 ug/kg 722 (70%-130%)
**o-Terphenyl 666 479 ug/kg 72 (50%-150%)
QC1203040578 MB
Diesel Range Organics (C10-C20) 2170 ug/kg 02/25/14 17:58
Motor Oil (C20-C36) 2170 ug/kg
**o-Terphenyl 666 437 ug/kg 65.5 (50%-150%)
QC1203040580 343419001 MS :
Diese! Range Organics (C10-C20) 71500 IT 3580 50600 ug/kg 65.7* (70%-130%) 02/25/14 19:55
Motor Qil (C20-C36) 71500 19300 71500 ug/kg 73.1 (70%-130%)
**o.Terphenyl 715 482 504 ug/kg 70.5  (50%-150%)
QC1203040581 343419001 MSD
Diesel Range Organics (C10-C20) 71500 T 3580 50800 ugkg 0552 66.1* (0%-20%) 02/25/14 20:34
Motor Qil (C20-C36) 71500 19300 76800 ug/kg 7.15 80.5 (0%-20%)
**o.Terphenyl 718 482 486 ug/kg 68  (50%-150%)
Notes:

The Qualifiers in this report are defined as follows:

A The TIC is a suspected aldol-condensation product

“ m g O w

The analyte was detccted at a value le

appropriate). Value is estimated

age 36 of 83

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

Concentration exceeds the calibration range of the instrument

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

ss than the contract required detection limit (RDL),
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Date: 1 April 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
100-B-35 '

Subject: Polyaromatic Hydrocarbon - Data Package No. XP0051-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. XP0051
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
J179J5 2/120/14 Soil C See note 1
J1T9J6 2/20/14 Soil - C See note 1

1 - Polyaromatic Hydrocarbons by 35508.

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 & Biank 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. XP0051 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 #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 1o 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



POLYAROMATIC HYDROCARBON DATA QUALIFICATION SUMMARY*

SDG: XP0051

REVIEWER:
ELR

Project: 100-B-35

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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Annotated Laboratory Reports



GEL LABORATORIES LLC

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

Certificate of Analysis

Report Date: February 27, 2014

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact; Joan Kessner Client SDG: XP0051
Project; RC-232 Soil
Client Sample ID:  J1T9J5 Project: WCHN00213
Sample [D: 343419002 Client ID: WCHNO0O0!
Matrix: SOIL
Collect Date: 20-FEB-14 08:38
Receive Date:  21-FEB-14 \q
Collector; Client \ }y
Moisture: 7.01%
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 5.36 5.36 17.9 ug/kg 1 CWW 02/25/14 1516 1368519 1
Acenaphthylene 5 5.36 536 179 ug/kg 1
Anthracene 18) 179 1.79 17.9 ug/kg 1
Benzo(s)anthracene 7.01 0.572 1.79 ug/kg i
Benzo(a)pyrene 4,50 0.572 1.79 ug/kg 1
Benzo(b)fluoranthene 1.5 0.572 .79 ug/kg 1
Benzo(ghi)perylene 4.61 0.572 1.79 ug/kg 1
Benzo(k)fluoranthene 6.10 0.286 0.894 ug/kg 1
Chrysene 12.0 0.572 1.79 ug/kg 1
Dibenzo(a,h)anthracene J 0.746 0.572 1.79 ug/kg 1
Fluoranthene 229 0.572 1.79 ug/kg 1
Fluorene u 5.36 5.36 17.9 ug/kg !
Indeno{1,2,3-cd)pyrene u 0.572 0.572 1.79 ug/’kg i
Naphthalene U 536 536 17.9 ug/kg I
Phenanthrene J 9.31 5.36 17.9 ug/kg I
Pyrene 19.5 0.572 1.79 ug/kg 1
The following Prep Methods were performed:
Method Description Analyst Date Time  Prep Batch
$W846 35508 35508 PAH BY HPLC Prep in soil AXV] 02/24/14 1720 1368518
The following Analytical Methods were performed:
Method Description Analyst Comments
t SW846 8310
Surrogate/Tracer Recovery  Test Result Nominal  Recovery%  Acceptable Limits
Decafluorsbiphenyl 8310/3550 PAH 5td list Soil "Dry Weight 5700 ug/kg 8940 63.8 (23%-104%)
Corrected”
Notes:

Page 17 of 83
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GEL LABORATORIES LLC

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

Certificate of Analysis

Report Date:  February 27, 2014

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

Contact: Joan Kessner Client SDG: XP0O0S5!

Project: RC-232 Soil

Client Sample ID:  J1T9J6 Project: WCHNO00213

Sample ID: 343419001 Client ID: WCHNO00!

Matrix: SOIL

Collect Date: 20-FEB-14 08:24

Receive Date: 21-FEB-14 \

Collector: Client

Moisture: 6.71%
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 536 5.36 17.9 ug/kg t CWW 02/25/14 1227 1368519 1
Acenaphthylene U 5.36 5.36 17.9 ug/kg 1
Anthracene U 1.79 1.79 17.9 ug/kg !
Benzo(a)anthracene 67.0 0,572 £.79 ug/kg 1
Benzo(a)pyrene 76.8 0.572 1.79 ug/kg |
Benzo(b)fluoranthene 74.1 0.572 179 ug/kg 1
Benzo(ghilperylene 67.8 0.572 1.79 ug/kg !
Benzo(k)fluoranthene 41.1 0.286 0.893 ug/’kg 1
Chrysene 535 0.572 1.79 ug/’kg i
Dibenzo(a,h)anthracene P 7.72 0.572 179 ug/kg i
Fluoranthene 62.9 0.572 1,79 ug/kg 1
Fluorene u 5.36 5.36 17.9 ug/kg 1
Indeno(1,2,3-cd)pyrenc P 63.1 0.572 1.79 ug/kg i
Naphthalene ) 5.36 5.36 17.9 ug/kg 1
Phenanthrene 3 11.8 5.36 17.9 ug/kg 1
Pyrene 61.5 0.572 1.79 ug/kg |
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 35508 3550B PAH BY HPLC Prep in soil AXV1 02/24/14 1720 1368518

The following Analytical Methods were performed:

Method Description Analyst Comments

1 SW846 8310

Surrogate/Tracer Recovery  Test Result Nominal  Recovery%  Acceptable Limits

Decafluorobiphenyl 8310/3550 PAH Std list Soil "Dry Weight 5870 ug/kg 8930 65.7 (23%-104%)
Corrected”

Notes:

Page 16 of 83
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Page 9 of 83

HPLC-PAH
WC-HANFORD, INC. (WCHN)

SDG XP00St
Method/Analysis Information
Procedure: Polynuclear Aromatic Hydrocarbons
Analytical Method: SW846 8310
Prep Method: SW846 3550B
Analytical Batch Number: 1368519
Prep Batch Number: 1368518

Sample Analysis

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

Sample ID Client ID

343419001 J1T9J6

343419002 JIT9JS

1203040354  Method Blank (MB)

1203040355  Laboratory Control Sample (LCS)

1203040356  343419001(J1T9J6) Matrix Spike (MS)
1203040357  343419001(J1T9J6) 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 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-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 level
is the one currently uploaded for that level.

13
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The linear equation used in Target and indicated on the initial calibration summary form is not a
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 initia] calibration requirements have been met for this SDG.

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

uali ontrol nformati

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 (LLCS) Recovery
The LCS spike recoveries met the acceptance limits.

QC Sample Designation
Client sample 343419001 (J1T9J6) was chosen for matrix spike and matrix spike duphcate 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.

14
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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, continuing calibration standards, and/or samples may have required
manual integrations due to software limitations.

Please see the raw data in the Miscellaneous Section.

Due to an unknown eluting between Benzo(b)fluoranthene and Benzo(k)fluoranthene, it was necessary to
manually integrate the Benzo(k)fluoranthene peak for the DAD detector for samples 343419001 (JIT9J6)
and 343419002 (J1T9J5). Analyst judgement was used to make the best integration.

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 343419001 (J1T9J6). 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
detectors, it is indicated as such on the appropriate Form I/Certificate of Analysis (C of A) witha '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 ¢lectronic 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 clectronically, such as hand written pages, will be scanned and inserted into the
electronic package. .

15
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stem Configuratio

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.

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 nm; 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
confinmation 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,
Chroematographic 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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Washington Closure Hanford |CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-232076 |
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POSSIBLE SAMPLE HAZARDS/REMARKS e, s Tontmnges) 1 N js | |
- Volume 126mi. 125mL 125mL | e | 12582
] | ACP welsl!
Special Handling andlor Storage — (— ' (T
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Relnquished From Det'Time Recer
‘g"‘""“! el 21
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WCH-EE-011
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Data Validation Supporting Documentation
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HNF-20433 REV 0
GENERAL ORGANIC DATA VALIDATION CHECKLIST

/'\

VALIDATION

LEVEL: A B @ D E

PROJECT:  [O O— R~25 DATA PACKAGE: P00 S|

valpaToR. @yl (e Ouef DATE:

. \
SDG: \( Pag S|
ANALYSES PERFORMED
8015 8021 8141 8151 8315 £3/0
WTPH-HCID WTPH-G WTPH-D
SAMPLES/MATRIX:
AL (T
S|

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification dOCUMENtAtION PreSENE? ......cocoviiviiiiniininier e s ee e sre s eses Yes N/A
Comments:
2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)
Initial calibrations acceptable? ... s Yes
Continuing calibrations acceptable? ... s Yes
Standards traceable? ..o SO OT SO Yes
SEANAATAS EXPIFEAT. ... iuiiiicrieireiet ettt e et a s sr e s e et eR s e b e e a s ebees Yes
Calculation Check aCCeptaDIET ... ...ovviiiii e ss st aas e s ssmbenneserassansebees 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) ..ot s

Laboratory blank results acceptable? ...
Field/trip blanks analyzed? (Levels C, D, E) .ot
Field/trip blank results acceptable? (Levels C, D, E) v

Transcription/calculation errors? (Levels D, E).vo.cc it sosscnansans

Comments:

4. ACCURACY (Levels C,D, and E) N
Surrogates/system monitoring compounds analyzed? ... og] No N/A
Surrogate/system monitoring compound recoveries acceptable? ... w No
Surrogates traceable? (Levels D, E) oo e Yes N
Surrogates expired? (Levels Dy E) oo
MS/MSD samples analyzed? . .....cocoovvvveonenrner e veeter e et as et r et nee et ea
MS/MSD results CCEPLADIET .. ...ouiiiiiciriere et r b saer bbb ere e
MS/MSD standards NIST traceable? (Levels D, E) oottt
MS/MSD standards expired? (Levels D, E) v
LCS/BSS samples analyzed?.......c.ccooireiiieceenicicericviteis b vt sre s st e s re e
LCS/BSS results acceptable?.... ..ot s
Standards traceable? (Levels D, E)..coovvriiiiriiciriin et snren e ssnere s e srs e
Standards expired? (Levels D, E) oot

Transcription/calculation errors? (Levels D, E) oo cnsicrmesnsnsrcssessenrersncensanne

Performance audit sample(s) analyzed? ... Yes
Performance audit sample results acceptable?. ..o s Yes NO

Comments:

Y12 vAY
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HNF-20433 REV 0
GENERAL ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)
Duplicate RPD values acceptable? ... i s
Duplicate results acCeptable? . ... e s
MS/MSD standards NIST traceable? (Levels D, E)
MS/MSD standards expired? (Levels D, E)

Field duplicate RPD values cceptable? ...t r e eves i Yes

Field split RPD values acceptable?.........oooiiiiiccrci et Yes
Transcription/calculation errors? (Levels D, E).ccoovvviiciniincinn s Yes

Comments;

6. HOLDING TIMES (all levels)

Samples properly Preserved? ... ..o s e o N/A
Sample holding times aCCePLAbIET ...........ccevriiiciriireee e b o N/A
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? ... e No

Results supported in the raw data? (Levels D, E) o Yes ND

Samples properly prepared? (Levels D, E) .o Yes No \N
Detection Hmits MEet RIDLT ..o sisisns s stss sttt st st s \ No N/A
Transcription/calculation errors? (Levels D, E).ocenviininnnn. s Yes N¢ N/A
Comments:

9. SAMPLE CLEANUP (Levels D and E)

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

Lot check performed?............. Yes

Check TecoVeries BCEPLADIE?. oo Yes

Check MAterials trACEADIET .....ovvviveiveveeriereeeir s erire e e sE b s e Yes

Check MAErials EXPITEAT .. cvuevueveriiemieecritisreriesss it st st b s Yes

Analytical batch QC given similar cleanup? ... e ra e Yes N¢ N/A
Transcription/Calculation Errors? ...................................................... Yes Ng N/
Comments:
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Additional Documentation Requested by Client
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GEL LABORATORIES LLC

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

mm
QC Sll ary Report Date: February 27, 2014
WC-Hanford, Inc. Page 1of 4
2620 Fermi Avenue
MSIN H4-21
Richland, Washington
Contact: Joan Kessner
Workorder: 343419 Client SDG: XP0051 Project Description: RC-232 Soil
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
HPLC-PAH
Batch 1368519
QC1203040355 LCS
Acenaphthene 1670 1330 ug/kg 79.6 (58%-99%) CWW 02/25/14 11:45
Acenaphthylene 1670 1320 ug/kg 79.2 (58%-98%)
Anthracene 1670 1540 ug/kg 922 (63%-94%)
Benzo(a)anthracene 167 150 ug/kg 90 (73%-98%)
Benzo{a)pyrene 167 138 ug/kg 83 (63%-99%)
Benzo(b)fluoranthene 167 143 ug/kg 86  (70%-130%)
Benzo(ghi)perylene 167 142 ug/kg 852 (70%-130%)
Benzo(k)fluoranthene 833 67.4 ug/kg 80.9  (70%-130%)
Chrysene 167 161 ug/kg 96.9  (70%-130%)
Dibenzo(a,h)anthracene 167 168 ug/kg 101 (70%-130%)
Fluoranthene 167 140 ug/kg 843  (70%-130%)
Fluorene 1670 1380 ug’kg 83.1  (65%-130%)
Indeno(1,2,3-cd)pyrene 167 153 ug/kg 91.6  (70%-130%)
Naphthalene 1670 1280 ug/kg 76.6  (57%-130%)
Phenanthrene 1670 1400 ug/kg 84.1  (70%-130%)
Pyrene 167 154 ug’kg 90.5  (70%-130%)
**Decafluorobiphenyl 8330 6380 ug/kg 76.6  (23%-104%)
QC1203040354 MB
Acenaphthene 8) 4.99 ug/kg 02/25/14 11:03
Acenaphthylene U 4.99 ug/kg
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QC Summary

Workorder: 343419 Client SDG: XP0051 Project Description: RC-232 Soil Page 2of 4
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
HPLC-PAH

Batch 1368519

Anthracene U 1.66 ug/kg

Benzo(a)anthracene U 0.532 ug/kg CWW  02/25/14 11:03
Benzo{a)pyrene U 0.532 ug/kg

Benzo(b)fluoranthene U 0.532 ug/kg

Benzo(ghi)perylene U 0.532 ug/kg

Benzo(k)fluoranthene U 0.266 ug/kg

Chrysene U 0.532 ug/kg

Dibenzo(a,h)anthracene 6] 0.532 ug/kg

Fluoranthene U 0.532 ug/kg

Fluorene U 4.99 ug/kg

Indeno(1,2,3-cd)pyrenc U 0.532 ug/kg

Naphthalene U 4.99 ug’kg

Phenanthrene U 4.99 ug/kg

Pyrene U 0.532 ug/kg
**Decafluorobiphenyl 8320 6410 ug/kg 77 (23%-104%)

QC1203040356 343419001 MS

Acenaphthene . 1790 U 5.36 1300 ug’kg 73 (49%-90%) 02/25/14 13:10
Acenaphthylene 1790 U 5.36 1280 ug/kg 71.8 (48%-97%)

Anthracene 1790 u 1.79 1530 ug/kg 85.4 (49%-91%)

Benzo(a)anthracene 179 67.0 202 ug/kg 75.6  (29%-126%)

Benzo(a)pyrene 179 76.8 220 ug/kg 80.3  (26%-130%)

Benzo(b)fluoranthene 179 74.1 229 ug/kg 86.9  (32%-135%)

Benzo(ghi)perylene 179 67.8 201 ug/kg 747 (34%-125%)
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QC Summary
Workorder: 343419 Client SDG: XP0051 Project Description: RC-232 Soil Page 3 of 4
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
HPLC-PAH
Batch 1368519
Benzo(k)fluoranthene 89.3 4t 135 ug/kg 106 (48%-142%) CWW 02/25/14 13:10
Chrysene 179 53.5 217 ug/kg 91.8  (39%-127%)
Dibenzo(a,hanthracene 179 P 172 174 ug/kg 933 (38%-130%)
Fluoranthene 179 62.9 202 ug/kg 716 (20%-139%)
Fluorene 1790 U 5.36 1380 ug/kg 77.2 (51%-90%)
Indeno(1,2,3-cd)pyrene 179 P 63.1 208 ug/kg 81.3 ‘(4 1%-145%)
Naphthalene 1790 U 5.36 1160 ug/kg 64.9 (43%-87%)
Phenanthrene 1790 J il1.8 1390 ug/kg 77 (50%-100%)
Pyrene 179 61.5 214 ug’kg 85.3  (18%-149%)
**Decafluorobiphenyl 8930 5870 5650 ug/kg 63.2 (23%-104%)
QC1203040357 343419001 MSD
Acenaphthene 1780 U 5.36 1300 ug’kg  0.560 72.6 (0%-30%) 02/25/14 13:52
Acenaphthylene 1780 u 5.36 1280 ug’kg 0450 715 (0%-30%)
Anthracene 1780 U 1.79 1520 ug/kg  0.168 85.3 (0%-30%)
Benzo(a)anthracene 178 67.0 191 ug/kg 5.56 69.6 (0%-30%)
Benzo(a)pyrene 178 76.8 204 ug/kg 9.28 69.4 (0%-~30%)
Benzo(b)fluoranthene 178 74.1 202 ug/kg 12.7 71.6 (0%-30%)
Benzo(ghi)perylenc 178 67.8 188 ug/kg 7.06 67.1 (0%-30%)
Benzo(k)fluoranthene 89.2 41.1 117 ug/kg 14,1 85.6 (0%-30%)
Chrysene 178 53.5 202 ug’kg 7.35 83.2 (0%-30%)
Dibenzo(a,h)anthracene 178 p 1.72 169 ug/kg 3.40 90.1 (0%-30%)
Fluoranthene 178 62.9 196 ug/kg 2.68 74.7 (0%-30%)
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QC Summary
Workorder: 343419 Client SDG: XP0051 Project Description: RC-232 Soil Page 4 of 4
Parmname NOM Sample Qual QcC Units RPD% REC% Range Anist Date Time
HPLC-PAH
Batch 1368519
Fluorene 1780 U 5.36 1370 ug’kg  0.441 76.9 (0%-30%) CWW 02/25/14 13:52
Indeno(1,2,3-cd)pyrene 178 P 63.1 193 ug/kg 1.70 72.7 (0%-30%)
Naphthalene 1780 U 5.36 1130 ug/kg 232 63.5 (0%-30%)
Phenanthrene 1780 J 11.8 1390 ugkg 0218 773 (0%-30%)
Pyrene 178 61.5 208 ug/kg 2.99 81.9 (0%-30%)
**Decafluorobiphenyl 8920 5870 5540 ug/kg 62.1  (23%-104%)
Notes:

The Qualifiers in this report are defined as folléws:
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 -7

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

3} 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.

~ 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 cither 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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