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1.0 INTRODUCTION

This data quality assessment (DQA) report eval uates the analytical results for the vadose zone
soil samples collected in accordance with RPP-PLAN-63020, Sampling and Analysis Plan for
WMA A-AX Focus Area 2 (Southwestern Area of A Farm) (hereinafter referred to as the
sampling and analysis plan [SAP]). The purpose of this DQA isto determine whether the data
collected meet the SAP requirements and to specify how the quality control (QC) limits were
met. The information contained in this DQA considers the guidelines based upon the

U.S. Environmental Protection Agency (EPA) guide, EPA/240/B-06/002, Data Quality
Assessment: A Reviewer’s Guide EPA QA/G-9R, as applicable.

Focus Area 2 (Figure 1-1) was selected for investigation to inform the Waste Management Area
(WMA) A-AX Resource Conservation and Recovery Act (RCRA) facility investigation (RFI)/
corrective measures study process, |eak |0ss estimation and modeling efforts, performance
assessment, and risk-informed retrieval support. Appendix D of RPP-RPT-60227, Data Quality
Objectives for Vadose Zone Characterization at Waste Management Area A-AX (hereinafter
referred to as the data quality objective [DQQ]) describes the study area boundary and
investigation methods to address data gaps associated with the vadose zone soil for the
southwestern area of 241-A Tank Farm (A Farm). Soil data are needed to evaluate the chemical,
radiological, and physical properties of releases to vadose zone soil within the WMA A-AX
study area. The collection of vadose zone soil samples will help to refine the conceptual site
model and inform the understanding of tank waste characteristics in the vadose zone,
contaminant movement through the soil, and the concentrations of chemicals and radionuclides
that may indicate a need to evaluate corrective measures.

The SAP defines the sampling and analysis requirements for vadose zone soil characterization
for the southwestern area of A Farm. The characterized areaisidentified asWMA A-AX Focus
Area 2 (Figure 1-1). Characterization activities included collecting vadose zone soil samples
from two direct push locations and one large-diameter borehole in Focus Area 2. To-date,
samples have been collected from the direct pushes. It is anticipated that the large-diameter
borehole will be drilled at alater date. This DQA evaluates only the soil sampling data from the
two direct pushes.

Each direct push location was to include two vertical direct pushes. the first for geophysical
logging and placement of deep electrodes, the second for soil sample collection. Direct push
sample depths are reported in feet (ft) below ground surface (bgs). The odd identification (ID)
numbered pushes (e.g., DO005) are logging holes and the even ID numbered pushes

(e.g., DO006) are sampling holes (refer to Figure 1-1).
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Figure 1-1. Direct Push and Soil Sample L ocationsin Waste Management Area A-AX Focus Area 2.

¢ T

==

244-AR
Vault

241
Divarsi

® E24-20

UPR.200-E-42

241-A%-151
Diversion Box

30 60 90 120 Feet

| | | |
| I |

10 20 30 Meters

0
|
|

0

FESI_2019_0003

0153 =
n Box 5

E24-13%

E25-16

E24-14

A

E24-1i¢

2607-E14
Seplic System

|
|
|
| =

A-104"

| UK‘R-‘Z‘D-D-E -125

A-101 | |
R\

A-105

UFR-ZlJOE-lze

O

[

A-102

/
® E25-1

@

U1-AA 241-A-8
Vakee Pit Valve Fit
L

D0005/D0006 |

242702
Turbnlie
Busding

D0007/D0008

SN -

E25-237
l ¢ E25-236

Do012 ®
E25-46 ¢

— — — — —

241A

+I.'1:m.mu E48 /r

O

@ E25-15

r

.

242AB1
Wiater Service
Builiding

200-E-286 Ditch

Valve Pit
241-A182
Dwversion Box
241-A-350
Caich Tank

T 1

i 1 2607-£C
o - Sepdic System
T essor
House
2418271
Control House I N

241-A-501

o

—

2168-A.18

UPR-200-E-18

216-AB
Samgle Pit

241-A-3028
Catch Tank

Franch Deain
218417
b French Drain
241-A-431
Ventiation
Facility
216-A-238 ..
French Drain 1BA23A @ E25-93
French Drain
@ E25-94 2724A
| - L | - )
2607-E12
Septic System
DQO Focus Area 1 T j Tank Farm Fenceline

Focus Area 1 Direct Push

|
| _] DQO Focus Area 2 i

Focus Area 2 Direct Push

o
;I Decommissioned Groundwater
Wells with Casing Corrosion

Drywell with Corrosion lssue
2014/2015 DP Logging Location [ |
@ Groundwater Well :_-_-'

Drywell

Building
Assumed Leaker

Tank Pipeline

23] Diversion/Valve Box

Single-Shell Tank
200-E-286 Ditch
Caisson

Concrete Collar

f Decommissioned Drywell

+ Unplanned Release

"299- Well Prefic Omitted

DQO = dataquality objective

DP = direct push

Source: RPP-PLAN-63020, Sampling and Analysis Plan for WMA A-AX Focus Area 2 (Southwestern Area of A Farm).

13 of 87

0 ""oY ‘T6259- LINSV-ddd



RPP-ASMT-65291 Rev.00 2/16/2023 - 2:27 PM 14 of 87

RPP-ASMT-65291, Rev. 0

1.1 LABORATORY INFORMATION

Vadose zone soil and field QC water samples were delivered to the 222-S Laboratory for
processing, shipping, and analysis. Geologic description, compositing, and physical property
testing services for the soil samples were performed at the 222-S Laboratory. GEL Laboratories,
LLC (hereinafter referred to as GEL Laboratories) and the 222-S Laboratory provided sample
analytical servicesfor chemical and radiochemical parameters for the composited soil samples
and associated field QC samples. Soil samples were analyzed between October 2020 and

May 2021.

Typicaly, 222-S Laboratory performs the majority of the analysis; however, for this
characterization effort it was necessary for GEL Laboratories to perform much of the analysis.
Thiswill be discussed further in subsequent sections.

1.2 ANALYTICAL METHODS

Per the SAP, samples were to be analyzed using methods identified in Table 1-1.

Both multi-component and single-component method-based analyses were used.
Multi-component method-based analyses are typically based upon EPA methods (as applicable)
that yield concentration data for multiple analytesin asingle analysis. The analytes may include
both target and nontarget analytes. Single-component method-based analyses are typically based
upon EPA methods (as applicable) that yield concentration data for a single target analytein a
single analysis.

Quick turnaround (“quick turn”) analyses for technetium-99, nitrate, sulfate, pH, and specific
conductance were to be performed on 1:1 water extracts of soil samples. The results of the
“quick turn” analyses were to be reported on an expedited timeframe (1 week) for the intended
use of aiding selection of sample depths for later sampling locations. Results from the “ quick
turn” analyses were reported by the 222-S Laboratory.

Table 1-1 also shows the required physical properties to be measured for in this characterization
effort. Physical propertiesinclude specific conductance, pH, percent water (i.e., moisture),
percent solids, bulk density, and particle size distribution.

The sample results are presented in the following laboratory analytical reports:

e RPP-RPT-63431, Final Analytical Report for Samples Taken at Waste Management
Area A-AX Focus Area 2 (Southwestern Area of A Farm) Core D0O006/D0006A

e RPP-RPT-63470, Final Analytical Report for Soil Samples Taken at Waste Management
Area A-AX Focus Area 2 (Southwestern Area of A Farm) Core DO008/D0O008A.

Sample results are also available in the Hanford Environmental Information System (HEIS)
database.

1-3
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Note that samplesin Focus Area 2 were also collected for a Special Study to be performed by
Pacific Northwest National Laboratory. This DQA does not include evaluation of this data.
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Soil Characterization. (5 sheets)

Constituent®

Primary Method
(prep)

Alternative M ethod

(prep)

Aluminum

Barium

Beryllium

Calcium

Chromium

Copper

Iron

Lead

Lithium

Magnesium

Manganese

Molybdenum

Phosphorus

Potassium

Silicon

Sodium

Strontium

Sulfur

Tantalum

Thorium

Tin

Tungsten

Zinc

Zirconium

6010 ICPIAES
(acid)

6020 ICP/IMS

(acid)

Bismuth

Boron

Cerium

Lanthanum

Neodymium

Rhodium

6010 ICPIAES
(acid)

NA

1-4
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Table 1-1. Analytical Methods for Waste Management Area A-AX Focus Area 2
Soil Characterization. (5 sheets)

2/16/2023 - 2:27 PM

RPP-ASMT-65291, Rev. 0

Primary Method

Alternative M ethod

Congtituent? (orep) (orep)
Antimony
Arsenic
Cadmium
Cobalt
Nickel 6020 ICPIMS 6010 ICP/AES
Selenium (acid) (acid)
Silver
Thallium
Vanadium
Uranium
Uraniunm? Calculated froRrT;EIu sI(:tSopic Uranium NA
Mercury 7471 Cold vapor z_atomic absorption 6020 I(_:P/MS

(acid) (acid)
Hexavalent Chromium 7196 %VSL?;TGH ¢ NA
lon Chromatography
Ammonium EPA 300.7 NA
(ditillation)

pH 9045 NA
Bromide
Chloride
Fluoride
Nitrate® lon Chromatography 9056 NA
Nitrite® (water)
Phosphate
Sulfate
Acetate
Formate
Glycolate lon Chroerz\alt;)tg:;aphy 9056 NA
Oxalate
Cyanide 9014 S?(;ocsttgﬁg;gtnc;-metric 9012 Colorimetric
Total organic carbon 9060 NA

1-5
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Table 1-1. Analytical Methods for Waste Management Area A-AX Focus Area 2
Soil Characterization. (5 sheets)

Constituent? Prlm?;)r/elgl)ethod Alter n?:)lrv:pl;/l ethod
4,4'-DDD
4,4'-DDE
4,4-DDT 8081( aGCiCd/)ECD 8270 GOIMS
Aldrin
alpha-BHCY
beta-BHC®
gamma—BHCOI
Chlordane
el 8081 G'C/ECD 8270 GC/IMS
Endrin (acid)
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242 8082( aC(E:i((‘,j/)ECD NA
Aroclor-1248
Aroclor-1254
Aroclor-1260
bis(2-Ethylhexyl)phthalate 8270 G CIMS "
Tributyl phosphate (acid)
Antimony-125 — 1%5Sh
Cesium-137 - ¥¥'Cs
Cobalt-60 - ®Co
Radium-226 - 2°Ra Gamma (egifregcyo analysis NA
Europium-152 — 152Eu
Europium-154 — 34Eu
Europium-155 — $55Eu
lodine-129 — 29| Low energy gamma counting ICPIMS
(fusion) (acid)
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Table 1-1. Analytical Methods for Waste Management Area A-AX Focus Area 2

Soil Characterization. (5 sheets)

Primary Method

Alternative M ethod

Constituent?
onsttuen (prep) (prep)
Technetium-99-*T¢ ICPMS NA
(water)
Technetium-99™— %Tc ICPIMS Liquid scintillation
(acid) (acid)
Tin-126™ 1%635n
Uranium-233 — 23y
Uranium-234 — 24U
Uranium-235 — 25U ICP/MS NA
(acid)
Uranium-236 — 236U
Uranium-238 — 238U
Thorium-232 — 22Th
) ICPIMS Alphaenergy analysis
_ 237
Neptunium-237 Np (acid) (acid)
Tritium — °H Liquid scintillation NA
(water)
Carbon-14 - *C
Nickel-63 — N NA

Selenium-79 — °Se

Plutonium-241 — 1Py

Liquid scintillation
(acid)

Calculation (from 2%Pu and

239/240pu)
Plutonium-238 — %8Py
Plutonium-239/240 — 239240py,
Americium-241 — 21Am Alphaenergy analysis ICP/IMS
(acid) (acid)
Curium-242 — 2*2Cm
Curium-243/244 — 243244Cm
Strontium-90 — Sy Betagas propor_uonal counting NA
(acid)
Specific Conductance 9050 NA
Percent water Gravimetric NA
Percent solids Gravimetric NA
Bulk (sediment) density’ Gravimetric NA
. . o ASTM D7928
g
Particle size distribution ASTM D6913 NA

1-7
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Table 1-1. Analytical Methods for Waste Management Area A-AX Focus Area 2
Soil Characterization. (5 sheets)

Primary Method Alternative M ethod

; a
Constituent (prep) (prep)

aAnalyt&s/physical propertiesin bold indicate “Quick Turn” constituents. Technetium-99 islisted twicein the table because
the preparation method is different for “quick turn” and standard analysis.

b Uranium result will be calculated usi ng isotopic uranium analysis results.

¢ Analysisfor nitrate (CAS number 14797-55-8) and nitrite (CAS number 14797-65-0) will be performed by the laboratory.
Nitrogen in nitrate and Nitrogen in nitrite will be determined from nitrate and nitrite results.

d CAS number 319-84-6 is for a pha-Hexachl orocyclohexane and apha-BHC. CAS number 319-85-7 isfor
beta-Hexachlorocyclohexane and beta-BHC (also known as beta-1,2,3,4,5,6-Hexachlorocyclohexane [beta-BHC] in HEIS).
CAS number 58-89-9 is for gamma-Hexachl orocyclohexane (Lindane) and gamma-BHC.

€The laboratory shall differentiate between water extraction and acid extraction technetium-99 results in both hard copy and
electronic (HEIS) reporting. For HEIS upload, the extraction (WE [water] or AE [acid]) will be appended to the method
name.

f Bulk (sediment) density will be measured on only subsurface samples and will be determined as described in
LAB-PLN-18-00004. Bulk density cannot be determined using ASTM D2937 due to the compaction that occurs using the
direct push sampling technique. The reported results using LAB-PLN-18-00004 will not be atrue bulk density, but rather, a
sediment density measurement.

9 Particle size distribution will be performed by the laboratory, if sample volume is sufficient.

ASTM = American Society for Testing and Materials GC/ECD = gas chromatography/electron capture detector
BHC = Benzene hexachloride GC/MS = gas chromatography/mass spectroscopy

CAS = Chemica Abstracts Service HEIS = Hanford Environmenta Information System
DDD = Dichlorodiphenyldichloroethane ICP/AES = inductively coupled plasma/atomic emission
DDE = Dichlorodiphenyldichloroethylene spectroscopy

DDT = Dichlorodiphenyltrichloroethane ICP/MS = inductively coupled plasma/mass spectroscopy
EPA = U.S. Environmental Protection Agency NA = not applicable

Modified from source: RPP-PLAN-63020, Sampling and Analysis Plan for WMA A-AX Focus Area 2 (Southwestern Area of
A Farm), Table 5-2.

References:

ASTM D6913, Standard Test Methods for Particle-Size Distribution (Gradation) of Soils Using Seve Analysis.

ASTM D7928, Standard Test Method for Particle-Size Distribution (Gradation) of Fine-Grained Soils Using the
Sedimentation (Hydrometer) Analysis.

LAB-PLN-18-00004, Test Plan for Sample Breakdown and Analysis of Sediment Samples Obtained as Part of the Vadose
Zone Project.
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20 SCOPE

This DQA focuses specifically on select laboratory results from soil samples collected in the
WMA A-AX Focus Area 2 as required by the SAP (RPP-PLAN-63020). The datawere
evaluated to determine whether they meet the analytical criteria outlined in the SAP and are
adequate to support decision making. The DQA methodology includes data verification, data
validation, and data usability evaluations.

The DQA process is based on EPA/240/B-06/002, which outlines five steps for conducting
astatistical DQA; however, the portions of the EPA five-step process describing statistical
methods do not apply to this DQA. Statistical methods were not used as part of this DQA

for three reasons: (1) the collection of samples specified by the SAP was judgmental, the
sampling intervalsin the SAP were selected by professional judgment; (2) statistical test was not
defined in the SAP for analysis of the results; and (3) the data will not be used for a statistical
analysisto confirm the success of aremedial or response action. Because the sampling designin
the SAP was judgmental, the data usability will be assessed using data quality indicators (DQIS)
such as precision, accuracy, representativeness, comparability, completeness, and sensitivity for
the specific data sets (individual data packages) in accordance with EPA/240/R-02/009,
Guidance for Quality Assurance Project Plans, EPA QA/G-5.

21 DATA VERIFICATION

Data usability is a determination of the adequacy of the entire data set to support a particular
environmental decision and is based on verification and validation results. The assessment
relates to the adequacy of datato support a specific and defined data need. The usability step
(described in this document) involves assessing whether the collected samples and resulting
analytical data meet investigation quality objectives. Section 7.0 summarizes this evaluation.

Dataverification is the process of evaluating the completeness, correctness, conformance, and
compliance of a specific data set against the method or against procedural or contractual
requirements. It includes confirmation that the specified sampling and analytical requirements
have been completed (i.e., verification that the number, type, and location of all samples
identified in the SAP have been collected and that all required measurements and analyses were
performed). Thisevaluation is documented in the completeness section (Section 4.0), which
evaluates the sampling design versus field implementation. Section 5.0 describes the process for
evaluating field and laboratory QC sample results. In addition, verification is performed for field
QC water and laboratory QC samples and is documented in field QC and laboratory QC sections
(Sections 6.3 and 6.4, respectively).

2.2 DATA VALIDATION
Datavalidation is an analyte- and sample-specific process that extends the data evaluation

beyond method, procedural, or contractual compliance (i.e., data verification) to determine
the analytical quality of a specific data set (typically datain single analytical batches).

2-1
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Data validation is an independent assessment to ensure that the reliability of datais known by
the user. Analytical data validation provides alevel of assurance, based on technical evaluation,
that an analyte is either present or absent. Validation may include verifying required
deliverables (e.g., the minimum detection limits), verifying instrument calibrations, evaluating
analytical results based on method blanks, recovering various internal standards, determining
correctness of uncertainty calculations, and identifying and quantifying analytes and the effect of
quality deficiencies on the analytical sample data. Section 6.2 describes the third-party
validation that was performed on a percentage of all project data.

23 DATAUSABILITY

Data usability is a determination of the adequacy of the entire data set to support a particular
environmental decision and is based on verification and validation results. The assessment
relates to the adequacy of datato support a specific and defined data need. The usability step
(described in this document) involves assessing whether the collected samples and resulting
analytical data meet project quality objectives. Section O summarizes this evaluation.

2-2
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3.0 PROJECT OBJECTIVES

The purpose of the WMA A-AX soil characterization is to support development of an RFI report
and subsequent corrective measures study, as appropriate, which includes the following:

(1) determine the nature and extent of contamination, (2) fill data gaps to support development of
aconceptual site model, (3) support development of risk assessment models, and (4) provide
information to support selection of remedies and remedial treatment technologies. The soil
samples were collected and analyzed in accordance with the SAP (RPP-PLAN-63020).

The DQA process assessed the quality of the data collected for meeting the SAP requirements,
which provides assurance that the data collected are of sufficient quality and quantity to achieve
the data quality objectives.

A summary of data needs for WMA A-AX vadose zone soil is presented in Table 4-1 of the
DQO (RPP-RPT-60227). The purpose of sampling under the SAP was to provide supplemental
characterization for WMA A-AX Focus Area 2, the southwestern area of A Farm. The DQO
defines the principal study questions (PSQs) and decision statements (DSs) or estimation
statements (ESs) for the WMA A-AX field characterization, as follows.

e PSQ#1: Doescontaminationinthe WMA A-AX vadose zone soil exceed acceptable
levels?
o DS#1: Determine whether contamination exceeds acceptable levels and,
therefore, whether there is a need to evaluate corrective measures.

e PSQ#2: Isinformation available to define the chemical/physical properties of
WMA A-AX vadose zone soil that can impact contaminant movement through the
WMA A-AX vadose zone soil?
0 ES#2: The chemical/physical properties of WMA A-AX vadose zone soil that can
Impact contaminant movement through the soil will be defined and estimated.
It is expected that vadose zone soil will be shown to have chemical and physical
properties that can affect contaminant movement through the soil.

e PSQ#3: Isinformation available to define the chemical/physical properties of tank waste
that can impact contaminant movement through the WMA A-AX vadose zone soil ?
0 ES#3:. The chemical/physical properties of WMA A-AX tank waste that can
Impact contaminant movement through the soil will be defined and estimated.
It is expected that tank waste will be shown to have chemical and physical
properties that can affect contaminant movement through the soil.

e PSQ#4: Isinformation available to define whether, and where, tank waste passed
through portions of the WMA A-AX vadose zone soil?

0 ES#4: Chemicalsand radionuclides in tank waste, as well as naturally-occurring
vadose zone soil constituents that are altered in the presence of tank waste in the
environment, will be identified and their concentrations estimated. It is expected
that tank waste containsindicator constituents that would remain in soil at
detectable levels even after the bulk of the waste has passed through.

Their detectable presence in the soil, even at low concentrations, could indicate

3-1
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that waste passed through those portions of the soil. It isalso expected that as tank
waste passed through the vadose zone soil, chemical reactions may have atered
the levels of naturally-occurring vadose zone soil constituents, potentially
indicating that waste passed through those portions of the soil.

31 FOCUSAREA 2 SPECIFIC OBJECTIVES

Soil sampling at the two direct push locations in Focus Area 2 was to be comprised of two direct
pushes at each location. The first push at each location was to be for geophysical logging and
placement of electrical resistivity tomography electrodes, and the second for collecting soil
samples. A summary of the Focus Area 2 sampling rationale and targeted depths are included in

Table 3-1.
Table 3-1. SampleLocation Strategy for Focus Area 2.
e Input Factors Associated with L ocation Target Denth

Sertene 2D L ocation (bgs)

Reason for Sampling g
Direct Push

DO0005/D0006 East of ¢ Within the previous footprint of 200-E-286 Ditch 290 ft
decommissioned | ¢ Downgradient of Tanks 241-A-104 and 241-A-105 (approximate
well 299-E24-19 depth to

. Assess magnitude of contamination for modeling, risk, capillary
(Vertical push) | and natureand extent. Quantify contaminant fringe)
mobility, if contamination isfound (“ Special Study”).*

D0007/D0008 Southeast of o Downgradient of Tanks 241-A-104 and 241-A-105 290 ft
decommissioned | o Near well (299-E24-19) with casing corrosion (approximate
well 209-E24-19 | o |nvestigate dark reddish brown (rust colored) sand and depth to

. low-level radiological contamination at 57 m capillary
(Vertical push) (187 ft) bgs seen at well 299-E24-19 fringe)
¢ Investigate cemented sand that “could possibly be
abarrier to contaminant transport” from 57.6 to 57.9 m
(189 to 190 ft) bgs seen at well 299-E24-19
Assess magnitude of contamination for modeling, risk,
and nature and extent. Quantify contaminant
mobility, if contamination isfound (“ Special Study”).*

Modified from source: RPP-PLAN-63020, Sampling and Analysis Plan for WMA A-AX Focus Area 2 (Southwestern Area of
A Farm), Table 4-1.
* Special Study performed by Pacific Northwest National Laboratory. Data not evaluated in this Data Quality Assessment.

bgs = below ground surface

3-2
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40 COMPLETENESS

The SAP (RPP-PLAN-63020) was reviewed to identify data requirements. Laboratory tests
providing analytical nonradiological and radiological results are within the scope of this DQA.
This section summarizes the number and location of all soil samplesidentified in the SAP and
verifies that the required samples have been collected and all required measurements and
analyses were performed.

41  SAMPLING DESIGN

A judgmental sampling design was used to select the investigation locations for this project.

A judgmental sampling design usually consists of a small number of locations, selected based
on knowledge of the feature, past releases, condition under investigation, and on professional
judgment. For this project, biased direct push locations were selected to correspond to potential
areas of contamination based on historic information, including that obtained from the Waste
Information Database System and previous subsurface investigation. The goal for biased or
judgmental sampling design is to evaluate the potential for exposure by focusing on areas with
greater interest. Since the selection of the locations is not random in nature, no statistical
conclusion isdrawn. Therefore, conclusions drawn from such sample results depend on the
validity and accuracy of the site knowledge and professional judgment.

42 IMPLEMENTATION OF THE SAMPLE DESIGN

To characterize Focus Area 2, three samples were collected at shallow depths (ground surface
to 15 ft bgs) and seven samples were collected at deep depths (>15 ft bgsto total depth of the
direct push) from each of the two sampling locations. Additional criteria are identified below.

e Each sampling location consisted of one surface sample, two additional shallow
(<15 ft bgs) samples, and seven deep (>15 ft bgs) sample intervals. Back-to-back
samples were collected at each deep sample interval; the first sample of the interval was
designated for standard laboratory analysis and the second was designated for “ Special
Study”?! testing and evaluation. Note only standard analysis samples are evaluated in this
DQA.

e Four vertical sample boreholes were pushed adjacent to exploratory pushes DO005 and
D0007, two of which were originally planned (D0O006 and D0008) and two which were
replacement boreholes due to pipe breakage (DOO06A and DOO0BA).

e A field duplicate sampleistypically collected at afrequency of 5 to 10% of the samples
collected per matrix (e.g., soil). Itisnot possibleto collect field duplicates for direct

Tu Specia Study” samples are sediments that will undergo physical and hydraulic property testing, as well as
contaminant and geochemical evaluations, at Pacific Northwest National Laboratory.

4-1
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push. For thisreason, field duplicates were not required for subsurface samples,
however, one field duplicate was collected for a surface soil sample.

e Shallow samples were collected at approximately 9 to 11 ft bgs and approximately 12 to
14 ft bgs for DO008/D0O008BA and at approximately 7 to 9 ft bgs and approximately 12 to
14 ft bgs for DO006/D0O006A. The purpose of collecting samplesin the first 15 ft wasto
provide data for the direct contact exposure pathways and to provide initial data for
ecological risk.

e Deep samples were collected from depths greater than 15 ft bgs to depths ranging from
approximately 275 to 284 ft bgs. The depths for sampling individual horizons were
selected by reviewing the gamma, temperature, and moisture logs of the first exploratory
direct push.

In addition to the field duplicate, field QC requirements also included collecting field blank
samples and equipment rinsate blanks for every 20 samples (i.e., frequency of 5%) at the direct
push sampling locations. Based on the sample frequency for these QC samples, two field blanks
and two equipment rinsate blanks were collected.

Field work began on December 10, 2019, with the mobilization and staging of a direct push rig
and associated equipment inside the 242-A Evaporator courtyard. Work was completed on
March 3, 2021 with the radiological release survey and demobilization of the direct pushrig.
There were 158 Daily Work Records generated to complete the work scope, although only

88 actual working field days. Delays (or downtime) of approximately 221 days were caused
primarily by coronavirus 2019 (COVID-19) work restrictions, work package issue, broken pipe
investigations, recovery actions, and other issues including site closures, westher-related
shutdowns, sound barrier construction, and administrative issues. Due to the possibility of
radiological contamination, the drilling method was restricted to a direct-push type of drilling.

Soil samples from direct push locations DO006/D0006A and DOO08/DO008A were collected
from March 2020 to January 2021. Table 4-1 liststhe direct push location identification
numbers with the sample collection dates and approximate |ocation within Focus Area 2.

Table4-1. Waste Management Area A-AX Focus Area 2 Direct Push L ocation
I dentification and Sample Collection Dates.

Direct Push ID* Sample Collection Dates Approximate L ocation
Vertical Location
D0006/D0O006A | November 9, 2020 to East of decommissioned well 299-E24-19, within the
January 20, 2021 previous footprint of the 200-E-286 Ditch.
D0008/DO008A | March 11, 2020 to Southeast of decommissioned well 299-E24-19, south
November 1, 2020 of the previous footprint of the 200-E-286 Ditch.

*D0006 was pushed to 181 ft bgs and D0008 was pushed to approximately 215 ft bgs. Pipe breaks occurred at DO006
(132 ft bgs) and D0O008 (99 ft bgs); therefore, another push was performed (DOO06A and DOOOBA, respectively).
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Soil sampling at DO008 started in March 2020, prior to COVID-19 restrictions, with sampling
intervals from the surface, interval 001 (9 to 11 ft bgs), and interval 002 (12 to 14 ft bgs) being
collected. COVID-19 restrictions were implemented after these intervals were collected and
sampling at DO008 was not restarted until September 2020. Four more sample intervals were
collected from D0008 to a depth of 189 ft bgs. In October 2020, pushing at DO008 continued to
approximately 215 ft bgs, when it was determined that there was a pipe break at 99 ft bgs.
After the pipe break was determined, borehole DOO08A was pushed. The first three sample
intervals from the DO008 push (surface, interval 001, and interval 002) were resampled at
DO0O0BA as there were known hold time issues with the analysis due to COVID-19 restrictions.
Sampling from DOOO8A included three more intervals from 262 through 284 ft bgs.

Sampling was completed in November 2020. A total of 13 samples (ten intervals and

three resampled intervals) were collected from DO008/DO008A.

Soil sampling at DO006 started in November 2020, with a pipe break aso occurring in
November 2020. Samples were collected from D0006 from the surface (including afield
duplicate at the surface) to 181 ft bgs when it was determined that there was a pipe break at
132 ft bgs. After the pipe break was determined, borehole DOO0O6A was pushed. Three soil
sample intervals from the DOOO6A push were collected from 204 through 275 ft bgs.
Sampling was completed in January 2021. A total of 11 samples (10 intervals and afield
duplicate) were collected from D0O006/DO006A.

All deviations from the SAP were documented through aformal process and are summarized in
Table 4-2 (Table 4-3 is associated with Characterization Deviation Forms A-AX_FA2-003

and -008; and Table 4-4 and Table 4-5 are associated with Characterization Deviation Form
A-AX_FA2-005).

All field QC samples were collected, one field duplicate (surface sample from D0006) along
with two field blanks and two equipment rinsate blanks.

Table 4-6 summarizes the sample design implementation and deviations from the sample interval
or analyses. For the most part, the sampling design was implemented as described in the SAP
(RPP-PLAN-63020). Of the 20 planned sample intervals, 10 each from DO006/D0006A and
DO0008/D0008A, 100% were collected. Completion of analysis of constituents per methods
identified in the SAP was dependent upon the laboratory performing the analysis. Table 4-7
identifies sample analysis performed by 222-S and GEL Laboratories for DO006/D0006A and
D0008/DO008A.

4-3



RPP-ASMT-65291 Rev.00

1714

2/16/2023 - 2:27 PM

Table 4-2. Deviationsto the Waste Management Area A-AX Focus Area 2 Sampling and Analysis Plan. (5 sheets)

Char acterization

Date Deviation Form Samples Impacted Requirement in SAP* Deviation from SAP*
Number
2/12/2020 | A-AX_FA2-001 | One; sample depth interval 001 Section 4.2 of the SAP states: Collect shallow sample interval from
at D0008 e At thedirect push location, shallow 9to 11 ft bgsinstead of 7 to 9 ft bgs.
samples will be collected at ground
surface and at approximately
7109 ft bgsand 12 to 14 ft bgs.
Section 5.0 of the SAP states:

e Standard analysis will be performed on
three shallow samples intervals:
surface, 7 to 9 ft bgs and 12 to 14 ft
bgs.

Appendix B, Section B2.0 of the SAP states:

e Standard analysis will be performed on
three shallow samples intervals:
surface, 7 to 9 ft bgsand 12 to 14 ft
bgs.

3/6/2020 A-AX_FA2-002 | Field Blank and Equipment Table 4-4 “Field Quality Control Collect an additional 3-1,000 mL
rinsate blank samples collected Requirements for Field Blanks and glass/plastic bottles of deionized water
at D0006 and DO008 Equipment Rinsate Blanksfor WMA A-AX | at each Field Blank and Equipment

Focus Area 2 (Deionized Water Samples)” of | rinsate blanks collected from D0O006
the SAPidentifies (1) 1,000 mL glass/plastic | and DOOO8 for iodine-129 analysis at
bottle is required for the carbon-14, tritium, GEL Laboratories.
and iodine-129 analyses.

9/8/2020 A-AX_FA2-003 | D0008 surface and subsurface Perform analyses on surface and subsurface | See Table 4-3in thisDQA, whichis

9-11 ft bgs and 12-14 ft bgs

soil samples per Tables 4-3 “ Soil Sampling
Reguirements for WMA A-AX Focus
Area2” and 5-2 “Analytical and Quality
Control Requirements for Standard Analysis
a WMA A-AX Focus Area?2’ of the SAP.

modified from Characterization
Deviation Form A-AX_FA2-003 to
only show analytical method
deviations.
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Table 4-2. Deviationsto the Waste Management Area A-AX Focus Area 2 Sampling and Analysis Plan. (5 sheets)

Char acterization

Date Deviation Form Samples Impacted Requirement in SAP* Deviation from SAP*
Number
11/16/2020 | A-AX_FA2-004 | 1) The push tubing at location 1) Collect all samples at location DO00S. 1) Rename D0008 to DOOO8A.

DO0008 broke at
approximately 99 ft bgs.
Thefield crew relocated

4 feet 6 inches southeast of
DO0007. Thisnew location

will bereferred to as DOOOBA.

Impacted samples include

those from the following

depths:

e 262-264 ft bgs

e 264-266 ft bgs (PNNL)

276-278 ft bgs

278-280 ft bgs (PNNL)

282-284 ft bgs

284-286 ft bgs (PNNL)

9-11 ft bgs (Resampled)

12-14 ft bgs (Resampled)

2) Soil samples collected from
surface, 9-11 ft bgs, and
12-14 ft bgs.

3) DO008A subsurface soil
sample depth 262-264 ft bgs
(B3TLK2/B3TLL3).

2) Collect surface, 9-11 ft bgs and 12-14 ft
bgs and analyze within holding times
identified in Table 4-3 of the SAP.

3) Section 5.1.2 states “ A visual inspection
will be performed to determine which
liner contains the highest moisture
content. The contents of thisliner or
intact core liner will be used for the “quick

turn” analysis.”

2) Recollect the soil samples collected
from surface, 9-11 ft bgsand
12-14 ft bgs.

3) On sample depth 262-264 ft bgs,
perform “quick turn” analyses on
the composite sample.
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Table 4-2. Deviationsto the Waste Management Area A-AX Focus Area 2 Sampling and Analysis Plan. (5 sheets)

Char acterization

DO0006 broke at
approximately 132 ft bgs.
Thefield crew relocated

3 feet 4 inches southeast of
DO0005. This new location

will bereferred to as DOOO6A.

Impacted samples include
those from the following
depths:

e 181-183 ft bgs (PNNL)
e 204-206 ft bgs
206-208 ft bgs (PNNL)
260-262 ft bgs
262-264 ft bgs (PNNL)
273-275 ft bgs

e 275-277 ft bgs (PNNL)

2) Changesto analytical

methods are applicable to all
D0006 (and DOO06A) surface
and subsurface soil sample
intervals and the QC samples.

2) Perform analyses on surface and
subsurface soil samples per Tables 4-3 and
5-2 of the SAP. Perform analyses on the
QC samples per Table 4-4 of the SAP.

Date Deviation Form Samples Impacted Requirement in SAP* Deviation from SAP*
Number
11/16/2020 | A-AX_FA2-005 | 1) The push tubing at location 1) Collect all samples at location DO006. 1) Rename D0006 to DOOOGA

2) See Table 4-4 and Table 4-5 in this
DQA, which are modified from
Characterization Deviation Form
A-AX_FA2-005 to only show
analytical method deviations.
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Table 4-2. Deviationsto the Waste Management Area A-AX Focus Area 2 Sampling and Analysis Plan. (5 sheets)

Char acterization

identify that percent water and percent
solids are “quick turn” constituents, which
isinconsistent with thetext in

Section 5.1.2 (Subsurface Analysis).

2) Thetext on Page 5-11 states: “Quick turn”
constituents for soil samples are bolded in
Table 5-2 and include technetium-99,
nitrate, sulfate, pH, and specific
conductance.

3) Note 3 in Table 5-2 states
“Bold constituents are “quick turn”
congtituents. These congtituents are also
analyzed as part of standard analysis.”

Date Deviation Form Samples Impacted Requirement in SAP* Deviation from SAP*
Number
11/23/2020 | A-AX_FA2-006 | All quick turn samples 1) Table4-3, Table 5-2, and Table 5-3do not | 1) Add percent water and percent

solids to Table 4-3 under the “ quick
turn” analysis type and add footnote
“!Only on subsurface samples.”
Bold the percent water and percent
solidsfont in Table 5-2 and add
footnote “°0Only on subsurface
samples.” Add percent water and
percent solids to Table 5-3 under
the “quick turn” analysistype and
add footnote “*Only on subsurface
samples.”

2) Update language on Page 5-11 to

say: “Quick turn” constituents for
soil samples are bolded in

Table 5-2 and include
technetium-99, nitrate, sulfate, pH,
and specific conductance. Percent
solids and percent water “quick
turn” results are also required for
the subsurface soil samples.

3) Remove thetext “These

constituents are also analyzed as
part of the standard analyses.” from
Note 3 in Table 5-2. For additional
clarification, the following text will
be added to Note 1 in Table 5-2:
“Standard and “quick turn” analytes
areidentified in Table 4-3.”
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Table 4-2. Deviationsto the Waste Management Area A-AX Focus Area 2 Sampling and Analysis Plan. (5 sheets)

Char acterization

Date Deviation Form Samples Impacted Requirement in SAP* Deviation from SAP*
Number
11/25/2020 | A-AX_FA2-007 | All Section 5.1 states: “For surface and Revise language to state: “For surface
subsurface samples (liner or intact cores), a and subsurface samples (liner or intact
licensed geologist with Hanford Site cores), alicensed geologist with
experience will photograph, examine, and Hanford Site experience will
describe the material from each glassjar or photograph, examine, and describe the
liner from the direct push locations, and material from each glassjar or liner
intact core samples identified for standard from the direct push locations, and
analysisin Table 5-2.” intact core samples identified for
standard analysisin Table 5-2.
A geologist without alicense and/or
Hanford Site experience may perform
this work under the supervision of a
licensed geologist with Hanford Site
2/16/2021 | A-AX_FA2-008 | D0008 surface and subsurface Perform analyses on surface and subsurface | See Table 4-3in thisDQA, whichis

9-11 ft bgs and 12-14 ft bgs

soil samples per Tables 4-4 and 5-2 of the
SAP.

modified from Characterization
Deviation Form A-AX_FA2-008 to
only show analytical method
deviations.

* Requirements are identified in RPP-PLAN-63020, Sampling and Analysis Plan for WMA A-AX Focus Area 2 (Southwestern Area of A Farm).
Characterization Deviation Forms are included in RPP-RPT-63071, Completion Report for WMA A-AX Focus Area 2 (Southwestern Area of A Farm).

DQA

= data quality assessment
ftbgs = feet below ground surface

PNNL = Peacific Northwest National Laboratory
quality control

QC

SAP
WMA

sampling and analysis plan
waste management area
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Table 4-3. Deviation for DO008 Surface, Interval 001 (9-11 ft bgs), and
Interval 002 (12-14 ft bgs) Soil Samples.

Chgraptermatmn Constituent Analytical Method Deviation
Deviation Form #
A-AX_FA2-003 Thorium-232 Alpha spectrometry*
A-AX_FA2-003 Radium-226 Alpha spectrometry*
A-AX_FA2-003 Uranium-233/234, -235/236, -238 Alpha spectrometry*
A-AX_FA2-003 Tin-126 Gamma Energy Anaysis
A-AX_FA2-003 Acetate, formate, glycolate or Analysis cannot be performed
oxaate
A-AX_FA2-003 Ammonium EPA 350.1 Reported “ammonia as nitrogen”
A-AX_FA2-003 Cerium, lanthanum, neodymium Analysis cannot be performed
A-AX_FA2-003 Quick Turn (water extract): Analysis cannot be performed
Technetium-99, sulfate, and
nitrate
A-AX_FA2-003 Conductivity Analysis cannot be performed
A-AX_FA2-003 Particle size, bulk density Analysis not performed (insufficient sample recovery)
A-AX_FA2-008 Rhodium, bismuth 6020 Inductively Coupled Plasma/Mass Spectroscopy

* Alpha spectrometry is equivalent to alpha energy analysis.

EPA = U.S. Environmental Protection Agency

ft bgs = feet below ground surface

Table 4-4. Deviation for DO006 (and DOO06A) Soil Samples.

Constituent Analytical Method Deviation
Thorium-232 Alpha spectrometry*
Radium-226 Alpha spectrometry*

Uranium-233/234, -235/236, -238

Alpha spectrometry*

Tin-126

Gamma Energy Analysis

Acetate, formate, glycolate or oxalate

Analysis cannot be performed

Ammonium

EPA 350.1 Reported “ammonia as nitrogen”

Cerium, lanthanum, neodymium

Analysis cannot be performed

Note: 222-Swill perform “quick turn” analyses.
* Alpha spectrometry is equivalent to alpha energy analysis.

EPA = U.S. Environmental Protection Agency
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Table 4-5. Deviation for DO006 Liquid Quality Control Samples.

Constituent Analytical Method Deviation
Thorium-232 Alpha spectrometry*
Radium-226 EPA 903.1 Lucas Cell

Uranium-233/234, -235/236, -238

Alpha spectrometry*

Tin-126

Gamma Energy Analysis

Acetate, formate, glycolate or oxaate

Analysis cannot be performed

Ammonium

EPA 350.1 Reported “ammonia as nitrogen”

Cerium, lanthanum, neodymium

Analysis cannot be performed

Bismuth, lithium, rhodium, tantalum, thorium,
tungsten, zirconium

6020 Inductively Coupled Plasma/Mass Spectroscopy

Note: 222-S Lahoratory will be performing the Cr(V1) analysis.
* Alpha spectrometry is equivalent to alpha energy analysis.

EPA = U.S. Environmental Protection Agency
Table4-6. Waste Management Area A-AX Focus Area 2 Sample Design
Implementation and Completion Evaluation. (3 sheets)
Soil Samples
P ol;lgg]n?e‘e Nurr}ber Perceglt RquuliIred (Number of Impacted Intervals)
| dentification Intervgls San(w) A Analyses Impacted Constituent
Ve pled | Sampled [Reason]

|dentified | Intervals | Intervals | Performed?
in SAP2 | Collected (%)

(20) cerium, lanthanum, neodymium,
acetate, formate, glycolate, and
oxalate [GEL Laboratories could
not perform analysis]©

(20) thorium-232, radium-226,
uranium-233, uranium-234,
uranium-235, uranium-236,

D0006/DO00GAP 10 10 100 No uranium-238, and tin-126
[GEL Laboratories could not
performanalysis via primary or
alternate analysis but provided
results via different analysis) ¢

(10) ammonium [ GEL Laboratories
provided ammonia as nitrogen
rather than ammonium] ©

4-10
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Table4-6. Waste Management Area A-AX Focus Area 2 Sample Design
Implementation and Completion Evaluation. (3 sheets)

L ocation
I dentification

Soil Samples

Number

of Sample
Intervals
Identified

in SAP2

Number
of
Sampled
Intervals
Collected

Per cent
Actual
Sampled
Intervals
(%)

All
Required
Analyses

Performed?

(Number of Impacted Intervals)
Impacted Constituent
[Reason]

DO0008/D0O008A S

10

10f

100

No

D008 '

(3) acetate, formate, glycolate, oxalate,
cerium, lanthanum, neodymium,
conductivity, and quick turn for
technicium-99, sulfate, and nitrate.
[GEL Laboratories could not
perform analysis]9

(3) thorium-232, radium-226,
uranium-233, uranium-234,
uranium-235, uranium-236,
uranium-238, and tin-126
[GEL Laboratories could not
perform analysisvia primary or
alternate analysis but provided
results via different analysis) %9

(3) ammonium [ GEL Laboratories
provided ammonia as nitrogen
rather than ammoniur] 9

(3) quick turn analysis (technetium-99,
nitrate, sulfate, and conductivity)
[GEL Laboratories could not
performanalysis]?

(3) particle size and bulk density
[GEL Laboratories could not
perform the analysis due to
insufficient sample recovery] 9

(3) rhodium and bismuth
[GEL Laboratories could not
performanalysis via primary or
alternate analysis but provided
results via different analysis] ¢

(2) bismuth

(2) thorium

4-11
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Table4-6. Waste Management Area A-AX Focus Area 2 Sample Design
Implementation and Completion Evaluation. (3 sheets)

Soil Samples
. Number | Number | Percent Al (Number of Impacted Intervals)
L ocation of Sample of Actual Required

Impacted Constituent

| dentification Intervals | Sampled | Sampled Analyses [Reason]

Identified | Intervals | Intervals | Performed?
inSAP2 | Collected | (%)

2 per the SAP, up to ten sample depth intervals may be collected.

b Pipe broke at the threaded connection at a depth of ~132 ft bgs. Pushed an adjacent, replacement borehole (DO006A) to
finish the prescribed sampling.

€ Refer to Table 4-2, Characterization Deviation Form A-AX_FA2-005, and Table 4-4 for details.

d Uranium-233, uranium-234, uranium-235, and uranium-236 were reported as uranium-233/234 and uranium-235/236 by
GEL Laboratories.

€ Pipe broke at the threaded connection at a depth of ~99 ft bgs. Pushed an adjacent, replacement borehole (DO008A) to finish
the prescribed sampling.

f Three sample intervals (surface, 001, and 002) were sampled at both DO008 and DOO08BA. Samples from DO008 were
impacted by those issues identified in Table 4-3 and footnote d of this table (refer to Characterization Form A-AX_FA2-003
and -008 in Table 4-2). Samples from DO008A only missed analyses for bismuth and thorium at one interval each (or
additional information refer to Section 7.1).

9 Refer to Table 4-2, Characterization Deviation Form A-AX_FA2-003 and -0008, and Table 4-3 for details.

SAP = RPP-PLAN-63020, Sampling and Analysis Plan for WMA A-AX Focus Area 2 (Southwestern Area of A Farm).

Typically, the majority of analyses are performed onsite at the 222-S Laboratory; however, al
sample intervals from D0O006/D0006A were sent to GEL Laboratories for analyses with the
exception of the quick turn analysis (technetium-99, nitrate, sulfate, pH, and specific
conductance), bulk density, percent water (moisture), and percent solid, which were performed
by 222-S Laboratory. By sending the samplesto GEL Laboratories, the following SAP
requirements could not be achieved.

e GEL Laboratories was not able to analyze for cerium, lanthanum, neodymium, acetate,
formate, glycolate, and oxalate.

e GEL Laboratories was unable to analyze bismuth, rhodium, thorium-232, radium-226,
uranium-233, uranium-234, uranium-235, uranium-236, and tin-126 by the primary or
aternate analysisidentified in the SAP. However, they did provide analytical results for
al of these constituents and sample intervals via a different method. Note that
uranium-233, uranium-234, uranium-235, and uranium-236 were reported as
uranium-233/234 and uranium-235/236 by GEL L aboratories.

e GEL Laboratories provided results for ammonia as nitrogen rather than ammonium.
Therefore, 7 constituents of the approximately 110 constituents identified in the SAP were not

anayzed at any of the sample intervals for DO006/D0006A.
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Table4-7. Analysis Performed by Each Laboratory for DO006/D0006A and
D0O008/DO008A. (3 sheets)

D0006/D0006A D0008/D0008A
Sample Interval® Analysis Performed by Sample I nterval® Analysis Performed by
(Depth in ft bgs) Laboratory (Depth in ft bgs) Laboratory
Surface 222-S performed quick turn | Surface GEL performed all analysis®
Surface Dup analysis (technetium-99,
nitrate, sulfate, pH, and A: Surface 222—S'performed aII' other
specific conductance), bulk analysis that GEL did not
density, percent water perform
(moisture), and percent solid GEL performeq analysisfor
GEL performed all other tS\t/a(IJAS’ p‘?S“C'dt?S/PCBdS
- otal organic carbon, an
analyssb iodine-129
001 (7-9) 222-S performed quick turn | 001 (9-11) GEL performed all analysis®
analysis (technetium-99,
nitrate, sulfate, pH, and A: 001 (9-11) 222-S performed al other
specific conductance), bulk analysis that GEL did not
density, percent water perform _
(moisture), and percent solid GEL performe(_j anaysisfor
GEL performed all other tS\t/a(I)AS, p?ﬁICIdb%/PCBdS,
- otal organic carbon, an
analyssb iodine-129
002 (12-14) 222-S performed quick turn | 002 (12-14) GEL performed all analysis®
analysis (technetium-99,
nitrate, sulfate, pH, and A: 002 (12-14) 222-S performed all other
specific conductance), bulk analysisthat GEL did not
density, percent water perform _
(moisture), and percent solid GEL performeq analysisfor
GEL performed all other tS\t/a(IJAS’ p‘?S“C'dt?S/PCBdS
- otal organic carbon, an
analyssb iodine-129
003 (20-22) 222-S performed quick turn | 003 (22-24) 222-S performed all other
analysis (technetium-99, analysisthat GEL did not
nitrate, sulfate, pH, and perform
specific conductance), bulk GEL performed analysis for
dengty, percent water _ SVOAS, pesticides/PCBs,
(moisture), and percent solid total organic carbon, and
GEL performed all other iodine-129
anaysis
004 (79-81) 222-S performed quick turn | 004 (69-71) 222-S performed all other
analysis (technetium-99, analysisthat GEL did not
nitrate, sulfate, pH, and perform®
spec!flc conductance), bulk GEL performed analysis for
density, percent water SVOAs, pesticides/PCBs,
(moisture), and percent solid total organic carbon, and
GEL performed all other iodine-129
analysisb
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Table4-7. Analysis Performed by Each Laboratory for DO006/D0006A and
D0O008/DO008A. (3 sheets)

D0006/D0O006A

D0008/DO00BA

Sample Interval®
(Depth in ft bgs)

Analysis Performed by
L aboratory

Sample I nterval®
(Depth in ft bgs)

Analysis Performed by
Laboratory

005 (132-134)

222-S performed quick turn
analysis (technetium-99,
nitrate, sulfate, pH, and
specific conductance), bulk
density, percent water
(moisture), and percent solid
GEL performed all other

analysi &

005 (130-132)

222-S performed all other
analysisthat GEL did not
perform®

GEL performed analysisfor
SVOAS, pesticides/PCBs,
total organic carbon, and
iodine-129

006 (179-181)

222-S performed quick turn
analysis (technetium-99,
nitrate, sulfate, pH, and
specific conductance), bulk
density, percent water
(moisture), and percent solid
GEL performed all other

analysi &

006 (187-189)

222-S performed all other
analysis that GEL did not
perform

GEL performed analysis for
SV OAs, pesticides/PCBs,
total organic carbon, and
iodine-129

A: 007 (204-206)

222-S performed quick turn
analysis (technetium-99,
nitrate, sulfate, pH, and
specific conductance), bulk
density, percent water
(moisture), and percent solid
GEL performed all other

anaysis

A: 007 (262-264)

222-S performed all other
analysis that GEL did not
perform

GEL performed analysisfor
SVOAS, pesticides/PCBs,
total organic carbon, and
iodine-129

A: 008 (260-262)

222-S performed quick turn
analysis (technetium-99,
nitrate, sulfate, pH, and
specific conductance), bulk
density, percent water
(moisture), and percent solid
GEL performed all other

analysi &

A: 008 (276-278)

222-S performed all other
analysisthat GEL did not
perform

GEL performed analysis for
SVOAS, pesticides/PCBs,
total organic carbon, and
iodine-129

A: 009 (273-275)

222-S performed quick turn
analysis (technetium-99,
nitrate, sulfate, pH, and
specific conductance), bulk
density, percent water
(moisture), and percent solid
GEL performed all other

analysi &

A: 009 (282-284)

222-S performed all other
analysis that GEL did not
perform

GEL performed analysis for
SV OAs, pesticides/PCBs,
total organic carbon, and
iodine-129
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Table4-7. Analysis Performed by Each Laboratory for DO006/D0006A and
D0O008/DO008A. (3 sheets)

D0006/D0O006A DO0008/D0008A
Sample Interval® Analysis Performed by Sample I nterval® Analysis Performed by
(Depth in ft bgs) Laboratory (Depth in ft bgs) Laboratory

Note: The A locations for DO006 and DO008 are indicated in the “ Sample Interval” column by “A:” designator.

aFor simplification and understandability purposes, intervals are sequential with depths. Intervals may vary in referenced
laboratory reports. Please refer to sample depths for consistency.

b Refer to Table 4-4, which is associated with Characterization Deviation Form A-AX_FA2-005 in Table 4-2.

€ Refer to Table 4-3, which is associated with Characterization Deviation Form A-AX_FA2-003 and -008 in Table 4-2.
9 Bjsmuth was not analyzed at 69-71 ft bgs. Refer to Section 7.1 for additional information.

€ Thorium was not analyzed at 130-132 ft bgs. Refer to Section 7.1 for additional information.

GEL = GEL Laboratories, LLC PCB = polychlorinated biphenyl SVOA = semivolatile organic

Prior to COVID-19 restrictions, DO0O08/D0008A sampling intervals from the surface,

interval 001 (9 to 11 ft bgs), and interval 002 (12 to 14 ft bgs) were collected. The

222-S Laboratory was shut down at the onset of COVID-19 resulting in missed hold times, so
these intervals were resampled and sent to GEL Laboratories. The same bulletized analysis
issues above occurred with these three intervals at DO008, in addition to no quick turn analysis
for technetium-99, nitrate, sulfate, specific conductance along with no bulk density and particle
size measurements. No analysis was missed at these resampled intervals at DOOO8A. For the
remaining intervals (003-008), only one bismuth and one thorium analysis were missed of the
approximate 110 constituents identified in the SAP (interval 004: 69 to 71 ft bgs and

interval 005: 130 to 132 ft bgs, respectively).

Note that the remaining sections of this DQA, Sections 5.0, 6.0, and 7.0, will refer to
D0006/D0O006A and DO008/DO008BA as D0006 and DO008, respectively.
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5.0 DATA EVALUATION PROCESS

This section discusses the laboratory analytical requirements specified by the SAP
(RPP-PLAN-63020) for soil samples. It also discusses the purpose of the types of laboratory
batch QC samples that are required by the SAP. The batches of QC sample types defined in this
section are evaluated in Section 6.4. When the laboratories detect failures in batch QC samples,
the laboratories usually apply a QC laboratory qualifier to the data (as noted in Section 5.3).

51 ANALYTICAL REQUIREMENTS

Soil analytical laboratory datafrom WMA A-AX Focus Area 2 were evaluated against the
specifications included in Table 5-2 of the SAP, which specifies the required |aboratory precision
and accuracy. Table 5-1inthis DQA includes the analytical performance requirements for
laboratory analysis of soil samples collected at the WMA A-AX Focus Area 2. Note that percent
solid, particle size distribution, and bulk density were not evaluated in Section 6.0 of this report
due to either lack of acceptance criteria or sample design approach.

52 LABORATORY QUALITY ASSURANCE AND QUALITY CONTROL

The quality assurance (QA)/QC requirements govern nearly all aspects of analytical |aboratory
operation, including instrument procurement, maintenance, calibration, and operation.
Laboratory requirements for internal QC checks are performed as appropriate for the analytical
method at arate of 1 per analytical batch or 1 in 20 (5%), whichever is more frequent.
Laboratory internal QC checks include the following.

e Laboratory contamination: Each analytical batch contains alaboratory (method) blank
(material of composition similar to that of the samples with known/minimal
contamination from the analytes of interest) carried through the complete analytical
process. The method blank is used to evaluate fal se-positive results in samples caused
by contamination during handling at the laboratory.

e Analytical accuracy: For most analyses, a known quantity of representative analytes
of interest (matrix spike [M§]) is added to a separate aliquot of a sample from the
analytical batch. The known amount added is compared to the actual measured amount
to calculate the percent recovery. The percent recovery of the added MSis used to
evaluate analytical accuracy. For analyses not amenable to M S techniques (e.g., gamma
energy analysis[GEA]) or where analytical recovery is evaluated from recovery of the
tracers or carriers, the accuracy of laboratory preparation and analysisis evaluated using
QC reference samples (e.g., laboratory control spike). Surrogate compounds with
instrumental responses that are typical of the other analytes are added to the blanks,
samples, and M Ss, and the recovery is evaluated.
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Analytical precision: Separate aliquots removed from the sample containers (duplicate
samples) are analyzed for each analytical batch for radionuclides and metals.

The duplicate sample results are compared to the original sample results, which are
evaluated as relative percent differences (RPDs) and are used to assess analytical
precision. Alternately, amatrix spike duplicate (MSD) may be used to assess precision
of metals and organic parameters. For an MSD, a separate aliquot is removed from the
same sample container and spike in the same manner asthe MS. The results (not
recoveries) from the MS/IMSD are used to calculate an RPD and assess precision.

Laboratory control samples (LCSs) or QC reference samples (analytical accuracy):
An LCSis prepared from an independent standard at a concentration other than that used
for calibration but within the calibration range. The LCSistaken through all of the
preparation and analysis steps used in the method. The LCS or QC reference sample
measures the accuracy of the analytical process. Laboratories are also subject to periodic
and random audits of laboratory performance, systems, and overall program.

Audits check that the laboratories are performing to laboratory contract requirements.
Audits were not conducted with respect to the data analyses performed as part of this
project.

The QC frequency is monitored through the data login and verification process and is not
rechecked as a part of the DQA.

5-2



RPP-ASMT-65291 Rev.00

2/16/2023 - 2:27 PM

RPP-ASMT-65291, Rev. 0

Table5-1. Analytical Performance Requirementsfor Soil Samples Collected in
Waste Management Area A-AX Focus Area 2. (5 sheets)

i i QC Acceptance Requirements
Constituent ReqU|er I?etectlon -
Limit? LCS =l RPD
% Recovery % Recovery
Aluminum 2.75
Barium 10.2
Beryllium 0.5
Boron 5
Calcium 6.25
Chromium 0.15
Copper 1
[ron 5
Lead 5
Magnesium 26.3
Manganese 055 80-120% 75-125% <30%
Molybdenum 0.47
Phosphorus 9.8
Potassium 157
Silicon 5.05
Sodium 224
Strontium 0.55
Sulfur 114
Tin 6
Zinc 1
Bismuth 25.8
Lithium 0.9
Rhodium 25.8
Tantalum 255 80-120% 75-125% <30%
Thorium 4.85
Tungsten 429
Zirconium 12
Cerium® 105
Lanthanum® 275 80-120% 75-125% <30%
Neodymi um® 5.05

5-3
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Table5-1. Analytical Performance Requirementsfor Soil Samples Collected in
Waste Management Area A-AX Focus Area 2. (5 sheets)

Required Detection

QC Acceptance Requirements

Congtituent Limit® 0 LCS Spike RPD
% Recovery % Recovery
Arsenic 0.2
Cadmium 2.02E-02
Cobalt 2
Nickel 3
Selenium 0.02 80-120% 75-125% <30%
Thallium 4.00E-04
Uranium 0.5
Vanadium 6.00E-03
Antimony 0.13
Siver 5.00E.04 80-120% 75-125% <30%
Uranium® 0.5 80-120% 75-125% <30%
Mercury 0.01 80-120% 75-125% <30%
Hexavalent Chromium 0.09 80-120% 75-125% <30%
Ammonium 05 80-120% 75-125% <30%
Ammoniaas nitrogen — — — —
pH — + 0.1 pH units NA NA
Bromide 1
Chloride 0.3
Fluoride 281
Nitrate® 25 80-120% 75-125% <30%
Nitrite® 25
Phosphate 0.785
Sulfate 27
Acetate” 45
Formate” 10.0
80-120% 75-125% <30%

Glycol ate® 3.8
Oxalate” 2
Cyanide 0.5 80-120% 75-125% <30%
Total organic carbon 20 85-115% 70-130% <30%

5-4
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Table5-1. Analytical Performance Requirementsfor Soil Samples Collected in
Waste Management Area A-AX Focus Area 2. (5 sheets)

Required Detection

QC Acceptance Requirements

Congtituent Limit® LCS Spike RPD
% Recovery % Recovery
4,4'-DDD 0.025
4,4 -DDE 0.025
4,4 -DDT 0.025
Aldrin 0.01
alphaBHC NA
beta-BHC NA
gamma-BHC 0.6 70-130% 70-130% <30%
Chlordane 0.1
Dieldrin 0.007
Endrin 0.02
Heptachlor 0.04
Heptachlor epoxide 0.04
Hexachlorobenzene 1.70
Aroclor-1016 0.02
Aroclor-1221 0.02
Aroclor-1232 0.02
Aroclor-1242 0.02 70-130% 70-130% <30%
Aroclor-1248 0.02
Aroclor-1254 0.02
Aroclor-1260 0.02
‘tl)'l:(bzl;tlj/tlh;/r::]:;jq:[l phthalate ng 70-130% 70-130% <30%
Antimony-125 —%3p 0.3
Cesium-137 - B¥'Cs 0.1 80-120% NA <30%
Cobalt-60 — ®°Co 0.01
Europium-152 — 152Eu 0.1
Europium-154 — ™4Eu 0.03 NA NA <30%
Europium-155 — 55Eu 0.05
Radium-226 - ?*Ra 0.2 NA 75-125% <30%
lodine-129 - 12| 2 80-120% NA <30%
Technetium-99° — *Tc 1 80-120% 75-125% <30%
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Table5-1. Analytical Performance Requirementsfor Soil Samples Collected in
Waste Management Area A-AX Focus Area 2. (5 sheets)

. ) QC Acceptance Requirements
Constituent Required Detection :
onstituen Limit? LCS Splke RPD
% Recovery % Recovery
Tin-126° — 1263n 400 80-120% 75-125% <30%
Thorium-232 — 22Th 4.40E-05
- 80-120% 75-125%
Neptunium-237 - Z'Np 3.80E-02
Uranium-233 — 23y 0.174
: NA NA
Uranium-234 — 24U 3.75E-02 <30%
Uranium-235 — 25y 4.32E-05 80-120% 75-125%
Uranium-236 — 236U 5.18E-04 NA NA
Uranium-238 — 238y 4.37E-04 80-120% 75-125%
Uranium-233/234
Uranium-235/236
Carbon-14 — “C 1 80-120% 75-125%
Nickel-63 — ©Ni 30 80-120% NA
: <30%
Plutonium-241 — 24Py 1.65E+04 80-120% 75-125%
Selenium-79 — °Se 10 NA NA
Tritium-3 —3H 30 80-120% 75-125% <30%
Americium-241 — 2!Am 1 80-120% <30%
Curium-242 — 2Cm 1 NA
Curium-243/244 — 3244Cm 1 NA NA
Plutonium-238 — 2%8pPu 1
: <30%
Plutonium-239/240 — 239/240py 0.03 80-120%
Strontium-90 — Sy 0.18 80-120% 75-125% <30%
Percent water — NA NA <30%
Percent solids — NA NA NA
Technetium-99¢ — %T¢' 1 80-120% 75-125% <30%
Nitrate' 25
80-120% 75-125% <30%
Sulfatef 2.7
Specific conductance” — NA NA NA
Bulk (sediment) density® — NA NA <30%
Particle size distribution® — NA NA NA
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Table5-1. Analytical Performance Requirementsfor Soil Samples Collected in
Waste Management Area A-AX Focus Area 2. (5 sheets)

. . QC Acceptance Requirements
. Required Detection
Constituent Limit? LCS Spike

% Recovery % Recovery

RPD

Note 1: All standard analyses were performed on composite samples.

@ Detection limits for nonradi ological constituents are in mg/kg, and detection limits for radiological constituents are in pCi/g.
b\ GEL Laboratories performed the analysis, then the constituent was not analyzed (refer to Tables 4-3 and 4-4).

€ Uranium result was also calculated usi ng isotopic uranium anaysis results. The QC acceptance requirements are applicable
to the analysis of samples for isotopic uranium.

d Analysesfor nitrate (CAS number 14797-55-8) and nitrite (CAS number 14797-65-0) were performed by the laboratory.
Nitrogen in nitrate and nitrogen in nitrite were determined from nitrate and nitrite results.

€ GEL Laboratories did not use the 1:1 water digest method identified in footnote “k” in Table 4-3 of RPP-PLAN-63020,
Sampling and Analysis Plan for WMA A-AX Focus Area 2 (Southwestern Area of A Farm).

f Only appliesto the “Quick Turn” analyses for these constituents.

CAS = Chemical Abstracts Service ICP/IMS = inductively coupled plasma/mass spectroscopy
EPA = U.S. Environmental Protection Agency LCS = |laboratory control sample
GC/ECD = gas chromatography/electron capture detector NA = not applicable
GC/IMS = gas chromatography/mass spectroscopy QC = quality control
ICP/AES = inductively coupled plasmal/atomic emission RPD = relative percent difference
spectroscopy

5.3 QUALIFICATION FLAGS

When generating environmental analytical data, any of several qualification flags may be
assigned to an individual result. The HEIS database carries qualification flags applied by
three sources: (1) the laboratory, (2) the third-party data validator, or (3) a data reviewer.
Table 5-2 defines the data flags used to qualify results for WMA A-AX Focus Area 2.

Table 5-2. Qualification Flags. (3 sheets)

Flag Definition

Laboratory-Applied Flags

* Inorganics: Duplicate analysis not within control limits.
+ Inorganics. Correlation coefficient for Method of Standard Additionsis < 0.995.
> Wetchem: Result greater than quantifiable range or greater than upper limit of the analysis range.

Organics: Valid for TICsonly; the TIC is a suspected aldol-condensation product.

B Inorganics and Wetchem:* The analyte was detected at a value less than the reporting limit but
>MDL. The data should be considered usable for decision-making purposes.

Organics: The analyte was detected in both the associated QC blank and in the sample.
Radionuclides. The associated QC sample blank has a result >2 times the MDA and, after
corrections, the result is>MDA for this sample.
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Table5-2. Qualification Flags. (3 sheets)

Flag

Definition

Inorganics and Wetchem: The analyte was detected in both the sample and the associated QC
blank, and the sample concentration was < 5 times the blank concentration.
Organics (pesticide only): The identification of a pesticide confirmed by GC/MS.

All: Analyte was reported at a secondary DF, typically DF >1 (i.e., the primary preparation
required dilution to either bring the analyte within the calibration range or to minimize
interference). Required for organics/wetchem if the sample was diluted.

Inorganics: Reported value is estimated because of interference. See comments in the laboratory
datareport or case narrative.
Organics: Concentration exceeds the calibration range of the GC/MS.

Organics (estimated value): (1) Constituent detected at alevel <PQL and >MDL, (2) estimated
concentration for TICs.

Inorganics:. Duplicate precision criterianot met.

All except GC/MS-based analysis. The matrix spike recovery is outside of control limits.
The associated sample data may be biased.

Organics (GC/MS-based analysis only): Spike and/or spike duplicate sample recovery is outside of
control limits.

All: The constituent was analyzed for and was not detected. The data should be considered usable
for decision-making purposes.

X, Y, Z

All: The result-specific tranglation of this qualifier code is provided in the laboratory data report or
case narrative.

Third-Party Validation-Applied Flags

The analyte was analyzed for but was not detected above the reported sample quantitation limit.

uJ

The analyte was not detected above the reported sample quantitation limit. However, the reported
quantitation limit is approximate and may or may not represent the actual limit of quantitation
necessary to accurately and precisely measure the analyte in the sample.

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

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

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

The analysisindicates the presence of an analyte that has been tentatively identified.

NJ

The analysisindicates the presence of an analyte that has been tentatively identified and the
associated numerical value represents its approximate concentration.

NI+

The analysisindicates the presence of an analyte that has been tentatively identified.
The associated value is estimated with a suspected positive bias due to a quality control deficiency
identified during data validation.
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Table5-2. Qualification Flags. (3 sheets)

Flag Definition

NJ The analysisindicates the presence of an analyte that has been tentatively identified.
The associated value is estimated with a suspected negative bias due to a quality control deficiency
identified during data validation.

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

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and
meet QC criteria. The presence or absence of the analyte cannot be confirmed.

Data Reviewer-Applied Flags

The result is undergoing further review.

Record has been reviewed and determined to be correct, or the record has been corrected with
laboratory confirmation or other supporting information.

Laboratory holding time exceeded before the sample was analyzed.

Potential problem. Collection/analysis circumstances makes value questionable.

Associated quality control sampleis out of limits.

Do not use. Further review indicates that the result is not valid.

Result suspect. Review - insufficient evidence to show result valid or invalid.

N|<|DD|O|T|I

Miscellaneous circumstances exist. Additional information may be found in the
RESULTCOMMENT field for this record and/or in the SAMPCOMMENT field of the parent
sample record.

Flags defined as described in:

EPA/240/R-02/004, Guidance on Environmental Data Verification and Data Validation, EPA QA/G-8.

HNF-38155, HEIS Sample, Result, and Sampling Site Data Dictionary.

RPP-RPT-63936, Data Validation Report for Soil Samples at WMA A/AX Focus Area 2 Borehole DO008/A (VSR22-011).
RPP-RPT-63937, Data Validation Report for Soil Samples at WMA A/AX Focus Area 2 Borehole DO006/A (VSR22-004).

DF =dilution factor PQL = practical quantitation limit
GC/MS = gas chromatography/mass spectrometry QC = qudlity control
MDA = minimum detectable activity TIC = tentatively identified compound

MDL = method detection limit

5-9



RPP-ASMT-65291 Rev.00 2/16/2023 - 2:27 PM 49 of 87

RPP-ASMT-65291, Rev. 0

This page intentionally left blank.

5-10



RPP-ASMT-65291 Rev.00 2/16/2023 - 2:27 PM 50 of 87

RPP-ASMT-65291, Rev. 0

6.0 DATA EVALUATION RESULTS

Collected samples were packaged and sent to two laboratories for analysis: GEL and 222-S.
Soil and liquid samples were submitted to GEL Laboratories and the 222-S L aboratory for
chemical and radiochemical analyses. Material collected from designated sample intervals was
analyzed using the analytical methods specified in Table 5-1. Sample material designated for a
particular analysis by the selected laboratory is tracked by a unique HEIS database number.

Analytical requests for chemical and radiochemical services to be completed by the laboratories
were documented on chain-of-custody forms. Analytical results provided by the laboratories
were tracked and documented by sample delivery groups in data packages.

6.1 NONDETECTSEXCEEDING REQUIRED DETECTION LIMITS

L aboratories were not able to meet the required detection limit (RDL) identified in the SAP for
some of the collected samples. Nondetect values were identified and the corresponding
minimum detectable activity (MDA) or method detection limit (MDL) (as appropriate) was
compared to the RDL identified in Table 6-1. A total of 419 results for soil samples,
representing 41 analytes, had reported nondetect values greater than the RDL. Of the

419 results, atotal of 306 were diluted prior to analysis. Table 6-1 summarizes the nondetect
sample results exceeding the RDL.

Table6-1. Nondetect Data Exceeding Required Detection Limit. (2 sheets)

Constituent Detlzggri]rﬁmit MDA or MDL S’z\alr%p?; L ocation I dentification
I nor ganics (mg/kg)
Antimony 0.13 0.324-3.03 5 D0006, D0008
Arsenic 0.2 3.38-3.89 7 D0008
Beryllium 0.5 0.918-12 15 DO0006, D008
Bismuth 25.8 172-198 9 D0008
Boron 6 91-105 10 D0008
Cadmium 0.0202 0.667-0.768 10 DO0008
Cerium 10.5 28.6-32.9 8 DO0008
Copper 1 57.2-65.8 10 DO0008
Hexavalent Chromium 0.09 0.106-0.538 21 D0006, DO008
Lanthanum 2.75 19.9-22.9 10 DO0008
Lead 5 13-15 9 D0008
Lithium 0.9 96.2-111 10 D0008
Mercury 0.01 0.0164-0.0208 5 D0008
Molybdenum 0.47 6.07-6.98 10 D0008
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Table 6-1. Nondetect Data Exceeding Required Detection Limit. (2 sheets)

Constituent DetFeacet?cl)Jrilrﬁciimit MDA or MDL S':r%p?; L ocation I dentification

Neodymium 5.05 17.3-199 10 DO0008

Nitrite 25 2.51-2.52 DO0008
Phosphate 0.785 12-1.25 DO0008
Selenium 0.02 5.6-6.44 10 D0008

Silicon 5.05 86.7-99.7 7 DO0008

Silver 0.0006 0.0918-1.09 22 D0006, DO008
Sodium 224 594-683 10 D0008

Sulfur 114 95.3-110 9 DO0008
Tantalum 255 283-325 10 D0008
Thallium 0.0004 0.129-2.25 23 D0006, D0008
Thorium 4.85 234-267 9 D0008

Tin 6 6.08-50.9 15 D0006, D0008
Zinc 1 114-131 10 D0008
Zirconium 12 6.11-6.98 8 D0008

Radionuclides (pCi/g)

Cobalt-60 0.01 0.0156-0.0506 13 D0006, DO008
Europium-152 0.1 0.102-0.152 4 DO0008
Europium-154 0.03 0.0499-0.199 14 D0006, D0008
Europium-155 0.05 0.05-0.119 16 D0006, D008
Neptunium-237 0.038 0.0466-2.49 17 DO0006, D0008
Plutonium-239/240 0.03 0.0382 1 DO0006
Radium-226 0.2 0.329-1.75 12 D0006, D0008
Strontium-90 0.18 0.371-0.934 5 D0006, D0008
Technetium-99 1 1.18-30.2 12 D0006, D0008
Thorium-232 0.000044 0.319-0.715 3 DO0006
Uranium-233 0.174 11.2-12.9 10 DO0008
Uranium-234 0.0375 22.1-254 10 DO0008
Uranium-236 0.000518 0.23-0.265 10 DO0008

MDA = minimum detectable activity No. = number

MDL

method detection limit
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6.2 DATA VALIDATION

Data validation was performed by Analytical Quality Associates, Inc., of Albuquerque,
New Mexico, as documented in the two validation reports for this project:

e RPP-RPT-63936, Data Validation Report for Soil Samples at WMA A/AX Focus Area 2
Borehole DOOO8/A (VSR22-011)

e RPP-RPT-63937, Data Validation Report for Soil Samples at WMA A/AX Focus Area 2
Borehole DO006/A (VSR22-004).

All data flags assigned resulting from data validation were entered into the HEI'S database.

Refer to Section 5.3 for qualification flag definitions. Note that a decision was made to not
validate DO008 data from surface, interval 001 (9 to 11 ft bgs), and interval 002 (12 to 14 ft bgs)
samples (B3TLJ4, B3TLLS8, and B3TLLY9). These are the samples that had issues with hold time
exceedances due to COVID-19 (refer to Section 4.2).

6.2.1 Validation Summary

The SAP (RPP-PLAN-63020) specifiesthat up to 50% of soil sample results must undergo
Level C datavalidation by a party independent of both the collector and the data user.

Validation of selected |aboratory data was performed by Analytical Quality Associates, Inc.
Validation of the liquid QC samples (e.g., equipment rinsate blanks and field blanks) was not
required by the SAP but was included for completeness. Table 6-2 summarizes the |aboratory
methods and number of samples that were independently validated for WMA A-AX Focus
Area 2 vadose zone soil dataset. Asshown in the table, the 50% SAP requirement was satisfied.

Table 6-2. Waste Management Area A-AX Focus Area 2 Soil Samples Validated

by Analyte Group.

Analyte Group Total Samples Analyzed® | Total Sampl%Validatedb Percent Validated
General Chemistry 28 25 ~90%
Metals 28 25 ~90%
Polychlorinated biphenyls 28 25 ~90%
Pesticides 28 25 ~90%
Semivolatile organic analysis 28 25 ~90%
Radionuclides 28 25 ~90%

@ Eleven soil samples were collected from D0006 (including a surface duplicate) and 13 samples were collected from DO008
(including three resampled intervals at the surface, interval 001 [9 to 11 ft bgs], and interval 002 [12 to 14 ft bgs]).
Two water quality control samples were collected from both DOO06 and D0008 (i.e., two field blanks and two eguipment
rinsates).

b Section 4.0 of this Data Quality Assessment identifies that there were deviations from requirements for sample analysis
listed in RPP-PLAN-63020, Sampling and Analysis Plan for WMA A-AX Focus Area 2 (Southwestern Area of A Farm).
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6.2.1.1 Major Deficiencies. A mgjor deficiency resultsin the qualification of sample data as
unusable for decision-making purposes. Major deficiencies were noted for 11 samples results
and were qualified as unusable nondetects:

e Four tributyl phosphate results for samples B3TF91, B3TF92, B3TFB6 and B3TFB7 are
unusable due to severe LCS and MS/M SD recovery infractions

e Two adrin results for samples B3TLC3 and B3TLC4 are unusable due to low
LCSrecoveries

e Nitrite results for samples B3TLL6 and B3TLL 7, phosphate result for sample B3TLL6,
and hexavalent chromium results for samples B3TLC6 and B3TLC7 are unusable due to
holding time infractions and very low MS recovery.

Section 7.2 (Data Validation Considerations) provides further discussion on these samples.

6.2.1.2 Minor Deficiencies. A minor deficiency resultsin qualification of sample data as
nondetect or estimated; however, the data should be considered usable for decision-making
purposes. A variety of minor deficiencies were identified for semivolatile organic analysis
(SVOAS), pesticides, polychlorinated biphenyls (PCBs), inorganics (metals), general chemistry,
and radiochemistry. These deficiencies led to results being qualified as estimated or as
nondetect, as summarized in Table 6-3.

6.2.2 Qualification Flags Applied to the Data Set

Table 6-3 lists the qualification flags applied to the data set as a result of the data validation
process conducted by Analytical Quality Associates, Inc.

6.3 FIELD QUALITY CONTROL SAMPLES

The SAP required collection of field blank (FB) samples, equipment rinsate blank (EB) samples,
and field duplicate samples. Table 6-4 summarizes the purpose and required frequency for each
field QC sample type.

6.3.1 Field and Equipment Rinsate Blanks

FB samples are prepared in the field by pouring laboratory-grade deionized water in sample
containers. The samples are prepared during the sampling to assess the potential for ambient site
conditions to impact field samples. After collection, FB sample containers are sealed and placed
in the same storage container with the samples from the associated sampling event.
DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Document
(HASQARD) does not identify afrequency for collection of FB samples but does suggest a
frequency of not less than 5%. For this project, two FB samples were collected out of atotal

of 24 samples (frequency of 8.3%).
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Table 6-3. Summary of Waste Management Area A-AX Focus Area 2 Sample Results
Data Validation Qualification Flags. (8 sheets)

Constituent

Validation
Qualifier

Impacted Sample Numbers

Reason

Semivolatile Organic Compounds (EPA M ethod 8270)

J+ B3TFB6, B3TFB7 Laboratory blank infraction
J B3TFC2 Low matrix spike recovery
and low LCS recovery
(ON B3TFB9 Low LCSrecovery
bis(2-Ethylhexyl)phthalate
J B3Y551 Elevated sample temperature
and extraction beyond but
UJ B3TLM7, B3TLM8 within 2 times the holding
time
uJ B3TLMO, B3TLM3, B3TLM4 | Low matrix spike recoveries
UR B3TF91, B3TF92, B3TFB6, Very low matrix spike
B3TFB7 recoveries and very low LCS
recovery
UN] B3Y551, B3TLM7, BSTLM8 | Elevated sample temperature
Tributyl phosphate and extraction beyond but
within 2 times the holding
time
uJ B3TLMO, B3TLM6 Very low matrix spike
recoveries
ud B3TFB8 Low matrix spike recoveries
bis(2-Ethylhexyl)phthalate,
Tributyl phosphate UN] B3TFC4, B3TFC3 Low matrix spike recoveries
and poor duplicate precision
Pesticides (EPA M ethod 8081)
N B3TLMO Poor MS/IMSD precision
Aldrin
UR B3TLC5,B3TLC4 Low LCS recovery
beta-BHC, 4,4'-DDD uJ B3TFC2, B3TFC4 Low matrix spike recoveries
and poor MS/IMSD precision
Endrin UN| B3TFC2, B3TFC4 Poor MS/IMSD precision
Heptachlor uJ B3TLMO Low matrix spike recovery
apha-BHC, gamma-BHC, uJ B3TF91, B3TF92, B3TFB6, Low matrix spike recoveries
Heptachlor, Aldrin, beta-BHC, B3TFB7, B3TFBS8, B3TFB9 and poor MS/MSD precision
Heptachlor epoxide, .
uJ B3TFCO, B3TFC1 Poor MS/IMSD precision

4.4’ -DDE, Didldrin, Endrin,
4.4 -DDD, 4,4 -DDT
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Table 6-3. Summary of Waste Management Area A-AX Focus Area 2 Sample Results
Data Validation Qualification Flags. (8 sheets)

Validation

Constituent Qualifier Impacted Sample Numbers Reason
4,4'-DDE, 4,4'-DDT, uJ B3TFC2, B3TFC4 Low matrix spike recoveries,
apha-BHC, gamma-BHC, low LCS recoveries, and poor
Heptachlor, Aldrin, MS/MSD precision
Heptachlor epoxide, Dieldrin
Chlordane, apha-BHC, uJ B3Y551, B3TLM7, BSTLM8 | Elevated sample temperature
Hexachlorobenzene, and extraction beyond but
gamma-BHC, Heptachlor, within 2 times the holding
Aldrin, beta-BHC, time
Heptachlor epoxide,

4,4’ -DDE, Didldrin, Endrin,

4,4'-DDD, 4,4 -DDT

4,4 -DDT, alpha-BHC, uJ B3TLMO Low matrix spike recoveries
gammaBHC and poor MS/M SD precision
apha-BHC, gamma-BHC, uJ B3TLM4, B3TLM5, B3TLM6 | Low LCS recoveries and poor
Heptachlor, Aldrin, MS/MSD precision
Heptachlor epoxide

beta-BHC, 4,4 -DDE, uJ B3TLM4, B3TLM5, B3TLM6 | Poor MS/IMSD precision

Dieldrin, Endrin, 4,4-DDD,
4.4 -DDT

Polychlorinated Biphenyls (EPA Method 8082)

Aroclor-1016

N B3TF87, B3TF88, B3TLC4 Low surrogate recoveries, low
matrix spike recoveries, and
low LCSrecovery

uJ B3TLC5 Low surrogate recoveries and
low matrix spike recovery

uJ B3TF91, B3TF92, B3TFB6, Low matrix spike recovery

B3TFCO, B3TFC1

B3TFB7, B3TFBS, B3TFBY,

and low LCS/LCSD recoveries

ud B3TLM3 Low matrix spike recoveries
uJ B3TLM4, B3TLM5, B3STLM6 | Low matrix spike recoveries
and low LCS recovery

Aroclor-1221. Aroclor-1232 uJ B3TF87, B3TF88 Low surrogate recoveries and
Aroclor-1242, Aroclor-1248, low malrix spike recoveries
Aroclor-1254, Aroclor-1260 UJ B3TLC5, B3TLC4 Low surrogate recoveries
Aroclor-1016. Aroclor-1221 (ON] B3TLM1, B3TLM2 Lack of matrix specific
Aroclor-1232, Aroclor-1242, accuracy data
Aroclor-1248, Aroclor-1254, uJ B3Y5512 B3TLM7, B3TLM8 | Low matrix spike recoveries

Aroclor-1260

and poor MS/IMSD precision
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Table 6-3. Summary of Waste Management Area A-AX Focus Area 2 Sample Results
Data Validation Qualification Flags. (8 sheets)

. Validation
Constituent Qualifier Impacted Sample Numbers Reason
Metals (EPA M ethods 6010, 6020, and 7470/7471)
Aluminum. Calcium. Iron J B3TLK9, B3TLL2, B3TLL7 Analysis beyond but within
Potassium. M agnes um. 2 times the holding time and
M anganesé Phosphoru's high matrix spike recoveries
Strontium J B3TLL3,B3TLL4, B3TLL5 | High matrix spike recoveries
Aluminum, Calcium, Cerium, J B3TLLO Analysis beyond but within
Iron, Potassium, Magnesium, 2 times the holding time and
Manganese, Phosphorus, high matrix spike recoveries
Strontium
Aluminum, Calcium, Iron, J B3TLL1 Analysis beyond but within
Potassium, Magnesium, 2 times the holding time and
Manganese, Phosphorus, high matrix spike recoveries
Strontium, Zirconium
Aluminum, Calcium, Iron, J B3Y550 Analysis beyond but within
Potassium, Magnesium, 2 times the holding time and
Manganese, Phosphorus, high matrix spike recoveries
Silicon, Strontium
Aluminum, Calcium, Iron, J B3TLL6 Analysis beyond but within
Potassium, Magnesium, 2 times the holding time and
Manganese, Phosphorus, high matrix spike recoveries
Silicon, Strontium, Zirconium
Antimony J B3TLK9, B3TLLO, B3TLL1, | Poor duplicate precision
B3TLL2, B3Y550, B3TLL3,
B3TLL4, B3TLL5, B3TLLS6,
B3TLL7
Antimony, Boron J+ B3TFC1 Laboratory blank
contamination
Antimony, Arsenic, Cadmium, uJ B3TLC6 Analysis beyond but within
Cobalt, Nickel, Selenium, 2 times the holding time
Silver, Thallium, Vanadium,
Uranium-233,
Neptunium-237,
Thorium-232, Uranium-234,
Uranium-235, Uranium-236,
Uranium-238, Tin-126
Barium, Chromium J B3TLL6, B3TLL7 Analysis beyond but within
2 times the holding time
Barium, Chromium, Lead J B3Y550 Analysis beyond but within
2 times the holding time
Barium, Silicon J B3TFC1 Low matrix spike recoveries
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Table 6-3. Summary of Waste Management Area A-AX Focus Area 2 Sample Results
Data Validation Qualification Flags. (8 sheets)

Constituent

Validation
Qualifier

Impacted Sample Numbers

Reason

Barium, Chromium, Arsenic,
Cobalt, Nickel, Uranium,
Vanadium, Thorium-232,
Uranium-235, Uranium-238

J

B3TLL2

Analysis beyond but within
2 times the holding time

Barium, Chromium, Cobalt,

Nickel, Uranium, Vanadium,
Thorium-232, Uranium-235,
Uranium-238

B3TLKY, B3TLLO, B3TLL1

Analysis beyond but within
2 times the holding time

Beryllium, Cerium, Copper,
Lanthanum, Molybdenum,
Sodium, Neodymium, L ead,
Rhodium, Sulfur, Silicon, Tin,
Arsenic, Cadmium, Selenium,
Silver, Thallium,
Technetium-99, Uranium-233,
Neptunium-237,
Uranium-234, Uranium-236

(ON

B3TLL1

Analysis beyond but within
2 times the holding time

Beryllium, Cerium, Copper,
Lanthanum, Molybdenum,
Sodium, Neodymium, L ead,
Rhodium, Sulfur, Silicon, Tin,
Zirconium, Cadmium,
Selenium, Silver, Thallium,
Technetium-99, Uranium-233,
Neptunium-237,
Uranium-234, Uranium-236

Ul

B3TLL2

Analysis beyond but within
2 times the holding time

Beryllium, Cerium, Copper,
Lanthanum, Molybdenum,
Sodium, Neodymium, Lead,
Rhodium, Sulfur, Silicon, Tin,
Zirconium, Arsenic,
Cadmium, Selenium, Silver,
Thallium, Technetium-99,
Uranium-233,
Neptunium-237,
Uranium-234, Uranium-236

uJ

B3TLK9

Analysis beyond but within
2 times the holding time

Beryllium, Cerium, Copper,
Lanthanum, Molybdenum,
Sodium, Neodymium,
Rhodium, Sulfur, Tin,
Zirconium, Technetium-99

uJ

B3Y550

Analysis beyond but within
2 times the holding time
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Table 6-3. Summary of Waste Management Area A-AX Focus Area 2 Sample Results
Data Validation Qualification Flags. (8 sheets)

Validation

Constituent Qualifier Impacted Sample Numbers Reason
Beryllium, Cerium, Copper, uJ B3TLL6 Analysis beyond but within
Lanthanum, Molybdenum, 2 times the holding time
Sodium, Neodymium, Lead,

Rhodium, Sulfur, Tin,

Technetium-99

Beryllium, Cerium, Copper, UN| B3TLL7 Analysis beyond but within

Lanthanum, Molybdenum, 2 times the holding time

Sodium, Neodymium, L ead,

Rhodium, Sulfur, Silicon, Tin,

Zirconium, Technetium-99

Beryllium, Copper, uJ B3TLLO Analysis beyond but within

Lanthanum, Molybdenum, 2 times the holding time

Sodium, Neodymium, Lead,

Rhodium, Sulfur, Silicon, Tin,

Zirconium, Arsenic,

Cadmium, Selenium, Silver,

Thallium, Technetium-99,

Uranium-233,

Neptunium-237,

Uranium-234, Uranium-236

Boron, Bismuth, Lithium, uJ B3TLL1 Analysis beyond but within

Tantalum, Zinc, Tungsten 2 times the holding time and
low matrix spike recoveries

_ o uJ B3TLK9Y, B3TLL2, B3Y550, | Analysisbeyond but within
Boron, Bismuth, Lithium, B3TLL6, B3TLL7 2 times the holding time and
Tantalum, Thorium, Zinc, low matrix spike recoveries
Tungsten

ud B3TLL3, B3TLL4, B3TLL5 Low matrix spike recoveries

Boron, Lithium, Tantalum, uJ B3TLLO Analysis beyond but within

Thorium, Zinc, Tungsten 2 times the holding time and
low matrix spike recoveries

Cerium, Sulfur, Silicon J B3TLL4 High matrix spike recovery

Copper, Lead, Boron J+ B3TFCO Laboratory blank
contamination

Lead J+ B3TLC6 Laboratory blank
contamination

Nickel J B3TFC1 Very low matrix spike
recoveries

Mercury J+ B3TF91 Laboratory blank
contamination

Potassium J B3TFCO High matrix spike recovery
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Table 6-3. Summary of Waste Management Area A-AX Focus Area 2 Sample Results
Data Validation Qualification Flags. (8 sheets)

Validation

Constituent Qualifier Impacted Sample Numbers Reason
Sodium J+ B3TFC3 Laboratory blank
contamination
Sodium, Tin J+ B3TFC2, B3TFC4 Laboratory blank
contamination
Sulfur Ul B3TF90 Negative laboratory blank
result
Tantalum uJ B3TF91, B3TF92, B3TFB6, Very low matrix spike
B3TFB7, B3TFBS8, B3TFBY9, | recoveries
B3TFCO, B3TFC1
Technetium-99 uJ B3TLL3, B3TLL4, B3TLL5 Analysis beyond but within
2 times the holding time
Tin-117, Antimony, Arsenic, uJ B3TLC7 Analysis beyond but within
Cadmium, Cobalt, Nickel, 2 times the holding time
Selenium, Silver, Thallium,
Uranium, Vanadium,
Uranium-233,
Neptunium-237,
Thorium-232, Uranium-234,
Uranium-235, Uranium-236,
Uranium-238, Tin-126
Tungsten uJ B3TFCO, B3TFC1 Low matrix spike recoveries
Tungsten, Tin uJ B3TF91, B3TF92, B3TFB6, Low matrix spike recoveries
B3TFB7, B3TFBS, B3TFB9
Uranium, Tin-117 J B3TLC6 Analysis beyond but within
2 times the holding time
Zirconium J B3TFC1 High matrix spike recoveries
Zirconium, Thorium J B3TF91, B3TF92, B3TFB6, High matrix spike recoveries

B3TFB7, B3TFBS, B3TFB9

General Chemistry (EPA Methods

300.7, 350.1, 7196, 9012, 9014, 9045, 9056, and 9060)

Acetate N B3TLL6, B3TLL7 Laboratory blank
contamination
Ammonia’ J+ B3TF91, B3TF92, B3TFBS, Laboratory blank
B3TFBS, B3TFB9, B3TFCO, contamination
B3TFC1, B3TFC2, B3TFC4,
B3TFC3
J B3TLL1, B3TLL4, B3TLL5 Extraction beyond but within
Ammonium 2 times the holding time
J B3Y550 Poor duplicate precision
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Table 6-3. Summary of Waste Management Area A-AX Focus Area 2 Sample Results
Data Validation Qualification Flags. (8 sheets)

. Validation
Constituent Qualifier Impacted Sample Numbers Reason
Fluoride J B3TLL3 Poor duplicate precision
UR B3TLC6, B3TLCY Analysis beyond 2 times the
holding time
Hexavalent chromium
uJ B3TLKY, B3TLLO, B3TLL1, | Low matrix spikerecovery
B3TLL2
Nitrite UR B3TLL6, B3TLL7 Analysis beyond 2 timesthe
holding time
Nitrite, Phosphateb uJ B3TF90, B3TF89 Analysis beyond but within
2 times the holding time
J B3TF89 Analysis beyond but within
_ uJ B3TF90 2 times the holding time
Nitrate
J B3TLL6, B3TLL7 Analysis beyond 2 times the
holding time
Phosphameb uJ B3TFC2 Low matrix spike recovery
Oxalate, Bromide uJ B3TLLO Analysis beyond but within
2 times the holding time
pH J B3TFC2, B3TFC4, B3TFC3 Analysisbeyond 2 times the
holding time
uJ B3TLLO, B3TLL2, B3TLL5 Low matrix spike recoveries
UR B3TLL6 Analysis beyond 2 times the
holding time and very low
matrix spike recovery
Phosphate J B3TLL7 Analysis beyond 2 times the
holding time
J B3Y550, B3TLL4 Low matrix spike recovery
J B3TLL7 Very low matrix spike
recovery
Radionuclides
J B3TLK9 ;
Cesium-137 Poor_ Igboratow duplicate
uJ B3TLLO, B3TLL1,B3TLL2 | Precision
Selenium-79 (UN| B3TFCO, B3TFC1 Low LCSrecovery
Uranium-238 J+ B3TF91, B3TF92, B3TFB6, Laboratory blank
B3TFB7, B3TFB8, B3TFB9 contamination
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Table 6-3. Summary of Waste Management Area A-AX Focus Area 2 Sample Results
Data Validation Qualification Flags. (8 sheets)

. Validation
Constituent Qualifier Impacted Sample Numbers Reason

Note: Bold sample numbers are liquid field quality control samples.
& The validation report incorrectly identified that this sample was flagged as not detected by the laboratory for Aroclor-1254.

b. Phosphate was reported as ortho-Phosphate in Validation Reports. Ammonia was reported by GEL Laboratories as
Ammonia as nitrogen.

BHC = Benzene hexachloride LCS = laboratory control sample

DDD = Dichlorodiphenyldichloroethane LCSD = laboratory control sample duplicate
DDE = Dichlorodiphenyldichloroethylene MS = matrix spike

DDT = Dichlorodiphenyltrichloroethane MSD = matrix spike duplicate

HEIS = Hanford Environmental Information System

Qualifier definitions:

J = Indicatesthat the constituent was analyzed for and detected. The associated valueis estimated due to a quality control
deficiency identified during data validation. The data should be considered usable for decision-making purposes.
J = Indicatesthat the constituent was analyzed for and detected. The associated valueis estimated with a suspected

negative bias due to a quality control deficiency identified during data validation. The data should be considered
usable for decision-making purposes.

J+ = Indicatesthat the constituent was analyzed for and detected. The associated value is estimated with a suspected
positive bias due to a quality control deficiency identified during data validation. The data should be considered
usable for decision-making purposes.

UJ = The constituent was analyzed for and was not detected. Due to aquality control deficiency identified during data
validation, the value reported may not accurately reflect the reporting limit. The data should be considered usable for
decision-making purposes.

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

Table 6-4. Project Quality Control Checks.

Quality Control Sample Type Purpose Frequency

Field Blank Assess contamination from One per every 20 samples
containers or transportation

Field Duplicate Estimate precision, including One per every 20 samples
sampling and analytical variability

Equipment Rinsate Blank Verify adequacy of sampling One per every 20 samples
equipment decontamination

EB samples are required when a non-dedicated sampling deviceisused. An EB sample consists
of pure deionized water washed through decontaminated sampling equipment and placed in
containers. Analytical results for the EB samples are used to verify the adequacy of sampling
egui pment decontamination procedures. Per HASQARD, EB samples shall be collected in the
field and at the rate specified by the project. For this project, one EB sample was to be collected
for every 20 field samples (5% frequency) and analyzed for the same constituents as the vadose
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zone soil samples. Two EB samples were collected out of atotal of 24 samples (including
duplicates) (frequency of 8.3%).

Any analyte measured above the |aboratory detection limit is evaluated for potential impactsto
associated sample results. For the FB or EB samples, results exceeding two times the MDL are
identified as suspected contamination. For radiological data, FB or EB samples are flagged if
they are exceeding two times the MDA.

Of the 214 analytical results associated with the FB samples, approximately 4% of the results
(9 results) were greater than two timesthe MDL or MDA. No constituents were detected at
values significant enough (e.g., the FB result was >5% of the soil sample result) to impact the
usability of analytical results.

Of the 214 analytical results associated with the EB samples, approximately 9% of the results
(19 results) were greater than two times the MDL or MDA. Eleven constituents were detected at
values significant enough (e.g., the EB result was >5% of the soil sample result) to impact the
usability of 96 analytical results.

Table 6-5 lists the anal ytes exceeding two times the MDL (nonradiological constituents) or
MDA (radiological constituents) in the FBs and EBs. Table 6-6 identifies the field samples and
constituents significantly impacted by FB or EB results greater than two times the laboratory
detection limit and >5% of the soil sample resullt.

Table 6-5. Field and Equipment Rinsate Blank Results Greater than Two Timesthe
Method Detection Limit or Minimum Detectable Activity. (2 sheets)

Location ID Constituent Sample Number Quality Control Sample Type
Ammoniaas nitrogen B3TF89 Equipment rinsate blank
Chloride B3TF89 Equipment rinsate blank
B3TF90 Field blank
[ron B3TF89 Equipment rinsate blank
B3TF90 Field blank
Nickel B3TF89 Equipment rinsate blank
D0006 Nitrate B3TF89 Equipment rinsate blank
Sodium B3TF89 Equipment rinsate blank
B3TF90 Field blank
Sulfate B3TF89 Equipment rinsate blank
Sulfur B3TF89 Equipment rinsate blank
Tin B3TF90 Field blank
Zinc B3TF89 Equipment rinsate blank
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Table 6-5. Field and Equipment Rinsate Blank Results Greater than Two Timesthe
Method Detection Limit or Minimum Detectable Activity. (2 sheets)

L ocation ID Constituent Sample Number Quality Control Sample Type
Antimony-125 B3TF89 Equipment rinsate blank
B3TF90 Field blank
Caobalt-60 B3TF89 Equipment rinsate blank
B3TF90 Field blank
Europium-152 B3TF89 Equipment rinsate blank
D0006 B3TF90 Field blank
(continued) | gyropium-154 B3TF89 Equipment rinsate blank
B3TF90 Field blank
Europium-155 B3TF89 Equipment rinsate blank
B3TF90 Field blank
Tin-126 B3TF89 Equipment rinsate blank
B3TF90 Field blank
Acetate B3TLC6 Equipment rinsate blank
B3TLCY Field blank
Ammoniumion B3TLC6 Equipment rinsate blank
B3TLCY Field blank
Arsenic B3TLC6 Equipment rinsate blank
Calcium B3TLC6 Equipment rinsate blank
B3TLCY Field blank
Chloride B3TLC6 Equipment rinsate blank
D0008
Formate B3TLC6 Equipment rinsate blank
Iron B3TLC6 Equipment rinsate blank
Magnesium B3TLC6 Equipment rinsate blank
B3TLCY Field blank
Nitrate B3TLC6 Equipment rinsate blank
Sodium B3TLC6 Equipment rinsate blank
B3TLCY Field blank
Uranium B3TLC6 Equipment rinsate blank
ID = identification
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L ocation Constituent Sample Number Soil Sample Result Quality Control Sample
ID (mg/kg) Type

Ammoniaas B3TFB6 45 Equipment rinsate blank

nitrogen B3TFB8 127 Equipment rinsate blank

B3TFB9 4.56 Equipment rinsate blank

D006 B3TFCO 0.877 Equipment rinsate blank
B3TFC1 1.06 Equipment rinsate blank

B3TFC2 2.62 Equipment rinsate blank

B3TFC3 1.48 Equipment rinsate blank

B3TFC4 3.06 Equipment rinsate blank

B3TFo1 8.28 Equipment rinsate blank

B3TF92 7.21 Equipment rinsate blank

B3TFB6 4,79 Equipment rinsate blank

B3TFB7 8.13 Equipment rinsate blank

B3TFB8 9.15 Equipment rinsate blank

Chloride B3TFB9 6.74 Equipment rinsate blank

B3TFCO 179 Equipment rinsate blank

B3TFC1 11 Equipment rinsate blank

B3TFC2 195 Equipment rinsate blank

B3TFC3 6.22 Equipment rinsate blank

B3TFC4 137 Equipment rinsate blank

B3TFC2 12.6 Equipment rinsate blank

Nickel B3TFC3 16.9 Equipment rinsate blank

DO00G B3TFC4 19.8 Equ? pment r? nsate blank
B3TFC2 136 Equipment rinsate blank

Sodium B3TFC3 153 Equipment rinsate blank

B3TFC4 141 Equipment rinsate blank

B3TFI1 6.65 Equipment rinsate blank

B3TF92 6.99 Equipment rinsate blank

B3TF93 441 Equipment rinsate blank

B3TF94 4.72 Equipment rinsate blank

B3TF95 212 Equipment rinsate blank

Sulfate B3TF96 7.35 Equipment rinsate blank

B3TF97 571 Equipment rinsate blank

B3TF98 124 Equipment rinsate blank

B3TFB6 4.98 Equipment rinsate blank

B3TFB7 10.3 Equipment rinsate blank

B3TFB8 6.76 Equipment rinsate blank
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L ocation Constituent Sample Number Soil Sample Result Quality Control Sample
ID (mg/kg) Type
B3TFB9 104 Equipment rinsate blank
B3TFCO 83.8 Equipment rinsate blank
. B3TFC1 96.4 Equipment rinsate blank
Sulfate (continued) ) :
B3TFC2 103 Equipment rinsate blank
B3TFC3 34.3 Equipment rinsate blank
B3TFC4 120 Equipment rinsate blank
D0006 . .
B3TFC2 65.3 Equipment rinsate blank
Sulfur B3TFC3 40.4 Equipment rinsate blank
B3TFC4 46.6 Equipment rinsate blank
B3TFC2 28.9 Equipment rinsate blank
Zinc B3TFC3 25.9 Equipment rinsate blank
B3TFC4 28.7 Equipment rinsate blank
B3TLK9 4,18 Equipment rinsate blank
Acetate B3TLL6 3.48 Equipment rinsate blank
B3TLL7 2 Equipment rinsate blank
B3TLK9 2.15 Equipment rinsate blank
B3TLLO 0.907 Equipment rinsate blank
B3TLL1 141 Equipment rinsate blank
B3TLL2 122 Equipment rinsate blank
o B3TLL3 1.38 Equipment rinsate blank
Ammonium ion - -
B3TLL4 2.59 Equipment rinsate blank
B3TLL5 0.744 Equipment rinsate blank
B3TLL6 261 Equipment rinsate blank
B3TLL7 187 Equipment rinsate blank
D0008 . :
B3Y550 5.27 Equipment rinsate blank
B3TLMA 1.48 Equipment rinsate blank
. B3TLL2 4.12 Equipment rinsate blank
Arsenic . .
B3TLL3 4.03 Equipment rinsate blank
B3TLL6 711 Equipment rinsate blank
B3TLK9 173 Equipment rinsate blank
B3TLLO 174 Equipment rinsate blank
B3TLL1 3.32 Equipment rinsate blank
Chloride B3TLL2 7.39 Equipment rinsate blank
B3TLL3 8.33 Equipment rinsate blank
B3TLL4 12.3 Equipment rinsate blank
B3TLL5 2.03 Equipment rinsate blank
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L ocation Constituent Sample Number Soil Sample Result Quality Control Sample
ID (mg/kg) Type
B3TLL6 18.9 Equipment rinsate blank
B3TLL7 2.77 Equipment rinsate blank
Chloride B3TLLS 192 Equipment rinsate blank
(continued)
B3TLL9 3.97 Equipment rinsate blank
B3Y550 2.69 Equipment rinsate blank
Formate B3TLK9 3.74 Equi pment ri nsate blank
B3TLL3 1.38 Equipment rinsate blank
B3TLJ8 3.23 Equipment rinsate blank
B3TLJ9 2.22 Equipment rinsate blank
B3TLKO 2.88 Equipment rinsate blank
B3TLK1 6.41 Equipment rinsate blank
B3TLK2 145 Equipment rinsate blank
B3TLK3 94.2 Equipment rinsate blank
B3TLKA4 8.06 Equipment rinsate blank
D0008 B3TLK5 9.81 Equipment rinsate blank
B3TLK6 23 Equipment rinsate blank
B3TLK9 5.38 Equipment rinsate blank
) B3TLLO 4.02 Equipment rinsate blank
Nitrate B3TLL1 3.63 Equipment rinsate blank
B3TLL2 7.85 Equipment rinsate blank
B3TLL3 16 Equipment rinsate blank
B3TLL4 40.4 Equipment rinsate blank
B3TLL5 5.98 Equipment rinsate blank
B3TLL6 125 Equipment rinsate blank
B3TLL7 3.49 Equipment rinsate blank
B3TLLS8 8.72 Equipment rinsate blank
B3TLL9 3.06 Equipment rinsate blank
B3Y550 129 Equipment rinsate blank
B3Y552 11.8 Equipment rinsate blank
ID = identification

6.3.2 Field Duplicates

Field duplicate samples are used to evaluate sample consistency and the precision of field
sampling methods. Field duplicates are independent samples that are collected as close as
possible to the same point in space and time. They are two separate samples taken from the
same source, stored in separate containers, and analyzed independently.
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Duplicates are generally collected from an area with expected contamination so that valid
comparisons between the samples can be made (e.g., some of the constituents will be above the
detection limit). It isnot possible to collect field duplicates for direct push. For this reason, field
duplicates will not be required for subsurface samples; however, field duplicates were collected
for surface soil samples (i.e., first 31 cm [12in.]). The duplicate samples were shipped to the
laboratory in the same manner as the primary samples. Per HASQARD, field duplicates are
normally collected at afrequency of 5% to 10% of the samples collected per matrix (e.g., soil).
The DQO (RPP-RPT-60227) identified that field duplicates for surface samples will be collected
at afrequency of 25%.

Evaluation of the results can provide an indication of intralaboratory variability. Large RPDs
can be an indication of laboratory performance issues and should be investigated. Only thefield
duplicates with at |east one result greater than five timesthe MDL or MDA are evaluated.

Field duplicate sample results must agree within 30% for soils (as measured by the RPD) to be
acceptable.

Field duplicate samples were obtained from the same sample interval using the same equipment
and sampling technique as the corresponding primary field samples. The field duplicate samples
were analyzed for the same congtituents at the same laboratory that analyzed the primary field
samples. Duplicate pair results were evaluated if at least one of the two results was greater than
fivetimesthe MDL or MDA. Soil characterization samples were collected from two direct push
locations with one surface sample (arate of 50%), exceeding the duplicate collection
requirement. Of the 32 sample pairs evaluated, one pair (chromium B3TF91/B3TF92) exceeded
the RPD criteria.

6.4 LABORATORY QUALITY CONTROL

In addition to the evaluation performed for field QC data (discussed in Section 6.3), a broad
review of the laboratory QC results was also conducted. Laboratory QC results were stored
electronically in the HEIS database and were evaluated against the acceptance criteriausing
various database queries. Table 6-7 summarizes the SAP acceptance criteriafor laboratory

QC samples.

6.4.1 Laboratory Contamination

Hanford Site laboratory contracts require laboratory method blanks to be analyzed with each
batch of up to 20 samples. A total of 1,072 unique laboratory blank results were reported.
Constituents were detected in 49 laboratory blank batched results. These values were compared
to detected constituent concentrations in the analytical data set corresponding to each QC batch
where that constituent was detected in the blank. A result does not meet evaluation criteriaif the
corresponding batch laboratory blank concentration exceeds 5% of the standard value reported
for an analyte. A total of 28 analytical results did not meet the evaluation criteria. Table 6-8
summarizes the number of constituents impacted by laboratory blank contamination.
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Table6-7. Sampling and Analysis Plan Acceptance Criteriafor Laboratory
Quality Control Samples.

Quality Control

Element Acceptance Criteria

Laboratory Laboratory duplicate samples with at least one result >5 timesthe MDL or MDA must have
duplicate samples | an RPD <30% for solid matrices to be considered acceptable.

Laboratory blank | The SAP [RPP-PLAN-63020, Sampling and Analysis Plan for WMA A-AX Focus Area 2
samples (Southwestern Area of A Farm)] does not have a QC requirement for laboratory blanks.
Inlieu of a SAP requirement, laboratory blanks exceeding the MDL or MDA were
compared to associated batch samples. Laboratory blank results that exceeded 5% of any of
the associated sample result concentrations were considered significant.

LCSLCD L CS percent recovery must be between the upper and lower control limits listed in the SAP
and Table 5-1. In addition, where the sample result is <4 times the spiking concentration,
the RPD for LCD samples must be <30% for soil matrices.

MSMSD Laboratory spike recoveries, where the sample result is <4 times the spiking concentration,
are evaluated by comparing the percent recovery with the upper and lower control limits
listed in the SAP and Table 5-1. In addition, where the sample result is <4 times the spiking
concentration, the MS/MSD RPD must be <30% for soil matrices. Spike values are not
applicable when sample result is >4 times the spiking concentration.

LCD = |aboratory control sample duplicate MSD = matrix spike duplicate
LCS = |aboratory control sample QC = quality control

MDA = minimum detectable activity RPD = relative percent difference
MDL = method detection limit SAP = sampling and analysis plan
MS = matrix spike

References:

DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Document, Rev. 3, Volume 4, Laboratory
Technical Requirements
RPP-23403, Single-Shell Tank Component Closure Data Quality Objectives

One laboratory blank (i.e., sample number B3TF91) had a mercury concentration of 18.7 pug/kg
with a corresponding soil sample result of 9.77 ug/kg. Since the soil value is near the MDL and
all other associated mercury results were nondetect, this result is considered usable.

The validators flagged it as “ J+” meaning possibly biased high.

6.4.2 Laboratory Precision

Precision is a measure of data spread when more than one measurement exists of the same
sample. Laboratory precision is determined by evaluating laboratory duplicates and comparing
the RPD between duplicate samplesto accuracy requirements listed in Table 5-1. A total of
1,072 MSIMSD pairs, LCS/laboratory control sample duplicate (LCD) pairs and duplicate
samples were evaluated. Approximately 96% of the results satisfied evaluation criteria. A total
of 38 sample pairs exceeded the RPD limits. Table 6-9 identifies the methods and constituents
that exceeded SAP precision requirements.

The RPD values reported outside of the SAP analytical performance requirements were related
to four soil sample analyses (Table 6-10).
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Constituent

Sample Number

Semivolatile Organic Compounds

Bis(2-ethylhexyl) phthalate (2 samples)

B3TFB6, B3TFB7

Metals
Antimony (1 sample) B3TFC1
Boron (2 samples) B3TFCO, B3TFC1
Copper (1 sample) B3TFCO
Lead (2 samples) B3TFCO, B3TLL9

Mercury (1 sample)

B3TFO1

Sodium (3 samples)

B3TFC2, B3TFC3, B3TFC4

Thorium (2 samples)

B3TLJ4, B3TLLY

Tin (2 samples)

B3TFC2, B3TFC4

General Chemistry

Acetate (3 samples) B3TLKY9, B3TLL6, B3TLL7
Formate (1 sample) B3TLK9
Nitrate (1 sample) B3TLJ8
Sulfate (1 sample) B3TF95

Radionuclides

Uranium-238 (6 samples)

B3TF91, B3TF92, B3TFB6, B3TFB7, B3TFB8, B3TFB9

6.5 ACCURACY

Two types of QC are used to assess accuracy. The LCSis used to assess the performance of the
laboratory with respect to the method and the accuracy of the laboratory preparation and analysis

processes. The MS samples are used to assess the accuracy of the published method on the
sample matrix and to evaluate matrix effects that may bias the data.

6.5.1 Laboratory Control Samples

A total of 818 LCS results were reported for the data set. Approximately 96% of the results

satisfied evaluation criteria. Some LCS values (32 results within the data set, impacting
17 batches) were reported outside of the SAP analytical performance requirementslisted in

Table5-1. Table 6-11 identifies the constituent and impacted batches for which LCS values
were outside of the SAP accuracy requirements. Of the LCS values that were outside the SAP
requirements, 11 soil and 2 liquid field quality control sample results were out of the laboratory

accuracy performance requirements (identified in Table 6-11).
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Table6-9. Methodsand Constituentsthat Exceeded Sampling and Analysis Plan
Precison Requirementsfor Relative Percent Difference.

Constituent

Sample Number

General Chemistry

Ammonium ion (1 sample)

B3Y 550

Cyanide (2 samples)

B3TF91, B3TFCO

Fluoride (2 samples)

B3TF91, B3TLL3

Tota organic carbon (1 sample) B3TLMO
Metals
Antimony (1 sample) B3TLK9
Hexavalent chromium (1 sample€) B3TLK9
Mercury (1 sample) B3TF91
Pesticides

4,4-DDD (Dichlorodiphenyldichloroethane) (2 samples)

B3TF91, B3TFC1

4,4-DDE (Dichlorodiphenyldichloroethylene) (2 samples)

B3TF91, B3TFC1

4,4-DDT (Dichlorodiphenyltrichloroethane) (2 samples)

B3TF91, B3TFC1

Aldrin (2 samples)

B3TF91, B3TFC1

Alpha-BHC (2 samples)

B3TF91, B3TFC1

beta-1,2,3,4,5,6-Hexachl orocyclohexane (beta-BHC) (2 samples)

B3TF91, B3TFC1

Dieldrin (2 samples)

B3TF91, B3TFC1

Endrin (2 samples)

B3TF91, B3TFC1

Gamma-BHC (Lindane) (2 samples)

B3TF91, B3TFC1

Heptachlor (2 samples)

B3TF91, B3TFC1

Heptachlor epoxide (2 samples)

B3TF91, B3TFC1

Radionuclides

Americium-241 (1 sample)

B3TFC1

Cesium-137 (1 sample)

B3Y 550

Radium-226 (4 samples)

B3TF92, B3TFCO, B3TFC1, B3TFC2

Uranium-238 (1 sample)

B3TFCO
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The LCS values reported outside of the SAP analytical performance requirements were related to
59 soil and 4 liquid field quality control sample analyses (Table 6-12). Where the sample result
is <4 times the spiking concentration, the RPD for LCD samples must be <30% for soil matrices.
All samples met this criterion.
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Table 6-10. Field Sample Analyses Impacted by Relative Percent Difference Results
Outside of Sampling and Analysis Plan Criteria.

Constituent Sample Number
General Chemistry
Ammonium ion (1 sample) B3Y550
Fluoride (1 sample) B3TLL3
Total organic carbon (1 sample) B3TLMO
Metals
Antimony (1 sample) B3TLK9

Table6-11. Constituent with Associated Batchesthat Exceeded Sampling and Analysis
Plan Laboratory Control Sample Accuracy Requirements.

Constituent Batch Number
Pesticides
4,4-DDD (Dichlorodiphenyldichloroethane) (1 batch) 2048801*
4,4-DDE (Dichlorodiphenyldichloroethylene) (2 batches) 2048801*, 2084486
4,4-DDT (Dichlorodiphenyltrichloroethane) (2 batches) 2048801*, 2084486
Aldrin (3 batches) 2060020, 2084486, 2046467
Alpha-BHC (2 batches) 2060020, 2084486
Dieldrin (2 batches) 2048801*, 2084486
Endrin (2 batches) 2048801*, 2047682*
Gamma-BHC (Lindane) (2 batches) 2060020, 2084486
Heptachlor (2 batches) 2060020, 2084486
Heptachlor epoxide (2 batches) 2060020, 2084486
Polychlorinated Biphenyls
Aroclor-1016 (3 batches) 2067970, 2073222, 2056603
Semivolatile Or ganic Compounds
Bis(2-ethylhexyl) phthalate (2 batches) 2066184, 2084507
Tributyl phosphate (2 batches) 2065662, 2046933~
Radionuclides
Technetium-99 (5 batches) 00105032*, 00106220*, 00106632*, 00107357*,
00107160*

*Also failed |aboratory accuracy performance requirements.
Note: Bold sample numbers are liquid field quality control samples.
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Table6-12. Related Field Sample Results for Associated Batchesthat Exceeded
Sampling and Analysis Plan Laboratory Control Sample Accuracy Requirements.

Constituent Sample Number

Semivolatile Or ganic Compounds

Bis(2-ethylhexyl) phthalate (2 batches) B3TFB9, B3TFC2
Tributyl phosphate (5 batches) B3TF91, B3TF92, B3TFB6, B3TFB7, B3TLC4
Pesticides

4,4-DDD (Dichlorodiphenyldichloroethane) (2 batches) B3TLM1, B3TLM2

4,4-DDE (Dichlorodiphenyldichloroethylene) (4 batches) | BSTFC2, B3TFC4, B3TLM1, B3TLM2

4,4-DDT (Dichlorodiphenyltrichloroethane) (4 batches) | BSTFC2, B3TFC4, B3TLM1, BTLM2

Aldrin (7 batches) B3TFC2, B3TFC4, B3TLM4, B3TLM5, B3TLM6,
B3TLC4, B3TLCS

Alpha-BHC (5 batches) B3TFC2, B3TFC4, B3TLM4, B3ATLM5, B3TLM6
Dieldrin (4 batches) B3TFC2, B3TFC4, B3TLM1, B3TLM2

Endrin (3 batches) B3TLMO, B3TLM1, B3TLM2

Gamma-BHC (Lindane) (5 batches) B3TFC2, B3TFC4, B3TLM4, B3ATLM5, B3TLM6
Heptachlor (5 batches) B3TFC2, B3TFC4, B3TLM4, B3ATLM5, B3TLM6
Heptachlor epoxide (5 batches) B3TFC2, B3TFC4, B3TLM4, B3ATLM5, B3TLM6

Polychlorinated Biphenyls

Aroclor-1016 (12 batches) B3TF91, B3TF92, B3ATFB6, B3TFB7, B3TFBS,
B3TFB9, B3TFCO, B3TFC1, B3TLM4, B3TLMS5,
B3TLM6, B3TLCA4

Note: Bold sample numbers are liquid field quality control samples.

6.5.2 Matrix Spike Recovery

MS/MSD recoveries are also used as a measure of analytical accuracy. In cases where the
sample concentration is greater than four times the spiking concentration, spike recoveries are
not eval uated.

A total of 584 MS/MSD sample results reported for soil and 77 (13.2 %) spike recoveries that
met evaluation criteria (soil sample concentrations were less than four times the spiking
concentration) did not meet SAP accuracy criteria. A total of 62 MS/IMSD sample results were
reported for EB and FB samples and three (4.8%) spike recoveries that met evaluation criteria
(EB and FB sample concentrations were less than four times the spiking concentration) did not
meet SAP accuracy criteria. Table 6-13 lists the samples for which MS/MSD values were
outside of the SAP accuracy requirements.
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Table 6-13. Sample Resultswith Matrix Spike Recoveries Outside of Sampling and

Analysis Plan Accuracy Requirements.

Sulfur, Tungsten, Zinc, Zirconium, Hexavalent Chromium

Constituent Sample Number
Metals
Tin*, Nickel, Tantalum, Thorium, Tungsten*, Zirconium B3TF91
Potassium, Tantalum*, Tungsten* B3TFCO
Barium*, Silicon, Nickel*, Tantalum*, Tungsten*, Zirconium* B3TFC1
Bismuth, Boron, Cerium, Copper, Lithium, Silicon, Strontium, B3TLK9

Pesticides

4,4-DDD (Dichlorodiphenyldichloroethane),

4,4'-DDE (Dichlorodiphenyldichloroethylene),

4,4-DDT (Dichlorodiphenyltrichloroethane), Aldrin, Alpha-BHC,
beta-1,2,3,4,5,6-Hexachl orocyclohexane (beta-BHC), Dieldrin,
Gamma-BHC (Lindane), Heptachlor, Heptachlor epoxide

B3TF91, B3TFC1

Endrin

B3TFI1

Endrin*

B3TFC1

Polychlorinated Biphenyls

Aroclor-1016

B3TFCO, B3TLC5

Semivolatile Organic Compounds

Tributyl phosphate*

B3TF91, B3TLC5

Bis(2-ethylhexyl) phthalate® Tributyl phosphate

B3TFB8

General Chemistry

Phosphate* B3TLLO, B3TLL2, B3TLL4, B3TLLS6,
B3Y 550
Nitrate, Sulfate B3TLK3

Note: Bold sample numbers are liquid field quality control samples.
*The matrix spike and matrix spike duplicate failed for this sample.

Table 6-14 identifies the samples that also did not meet the <30% RPD requirement for

MS/MSDs.

6.6 HOLDING TIMESAND PRESERVATION

Holding times are defined as the period of time from sample collection to sample analysis or
extraction, and the period of time from sample extraction to sample analysis. Holding times are

calculated from the date of sample collection as recorded on the chain-of-custody form to

determine validity of the results.
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Table 6-14. Impacted Samplesthat Did Not M eet Relative Percent Difference
Requirement.

Constituent Sample Number
4,4'-DDD (Dichlorodiphenyldichloroethane) B3TF91, B3TFC1

4,4-DDE (Dichlorodiphenyldichloroethylene)

4,4-DDT (Dichlorodiphenyltrichloroethane)
Aldrin
Alpha-BHC

beta-1,2,3,4,5,6-Hexachlorocyclohexane (beta-BHC)
Dieldrin

Endrin

Gamma-BHC (Lindane)

Heptachlor

Heptachlor epoxide

Recommended holding times for soil samples were exceeded for 474 of 2,688 (17.6%) analytical
results reported. Recommended holding times for the liquid QC samples were exceeded for

36 of 428 (8.4%) analytical results reported. Sampling occurred during the beginning of the
COVID-19. For thisreason, awide range of different hold times was exceeded. Table 6-15
provides details regarding samples analyzed outside of holding times.

Samples were properly preserved. However, it was noted that the temperatures for
samples B3Y 551, B3TLM7 and B3TLM8 were above the acceptance limit upon receipt at GEL
Laboratories.

Sections 6.6.1 through 6.6.4 address specific groups of analytes and analyses, providing

additional details about the required sample preservation methods (where applicable) and
holding time requirements.
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Table 6-15. Sample Analyses Performed Outside of Holding Times. (5 sheets)

Exceeded Hold
L ocation . Required UL bu_t .
D Sample Number Constituent Holding Ti Analyzed Within
gTime :
Two Times
Holding Time
B3TF91, B3TF92, | Bis(2-ethylhexyl) phthalate, 14 Dayd/ Yes
B3TFB6, B3TFB7, | Tributyl phosphate 40 Days
B3TFB8, B3TFBY,
B3TFCO
B3TFC2, B3TFC3 | 4,4-DDD, 4,4-DDE, 4,4-DDT, Aldrin, | 14 Days Yes
Alpha-BHC, beta-1,2,3,4,5,6- 40 Days
Hexachlorocyclohexane (beta-BHC),
Chlordane, Dieldrin, Endrin,
Gamma-BHC (Lindane), Heptachlor,
Heptachlor epoxide, Hexachlorobenzene
B3TF97, B3TF98, | pH 24 hours (or Yes
B3TF99, B3TFB3 assoon as
possible) after
receipt by
laboratory
D0006 B3TF93, B3TF9%4, | pH 24 hours (or No
B3TF95, B3TF96, as soon as
B3TFBO, B3TFB1, possible) after
B3TFB2, B3TFC2, receipt by
B3TFC3, B3TFC4 |aboratory
B3TFC2 Hexavalent Chromium 30 Days Yes
B3TF93, B3TF94, | Nitrate 48 Hours Yes
B3TF95, B3TF96,
B3TF99, B3TFBO,
B3TFB1, B3TFB2
B3TF91, B3TF92, | Nitrate, Nitrite, Phosphate 48 Hours Yes
B3TFB6, B3TFB7,
B3TFB8, B3TFBY,
B3TFCO, B3TFC1,
B3TFC2, B3TFC3,
B3TFC4
B3TLJ, B3TLL8, | Cyanide 14 Days No
B3TLL9
B3TLMO 4,4-DDD, 4,4-DDE, 4,4-DDT, Aldrin, | 14 Days Yes
Alpha-BHC, beta-1,2,3,4,5,6- 40 Days
D000 Hexachlorocyclohexane (beta-BHC),
Chlordane, Dieldrin, Endrin,
Gamma-BHC (Lindane), Heptachlor,
Heptachlor epoxide, Hexachlorobenzene
B3TLM3, Bis(2-ethylhexyl) phthalate, Tributyl 14 Dayd Yes
B3TLM5 phosphate 40 Days
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Table 6-15. Sample Analyses Performed Outside of Holding Times. (5 sheets)

B3TLLS, B3TLLS,
B3TLLY

Exceeded Hold
L ocation . Required Jme bu_t .
Sample Number Constituent . : Analyzed Within
ID Holding Time :
Two Times
Holding Time
B3TLM7, 4,4-DDD, 4,4-DDE, 4,4-DDT, Aldrin, | 14 Days Yes
B3TLM8, B3Y551 | Alpha-BHC, beta-1,2,3,4,5,6- 40 Days
Hexachlorocyclohexane (beta-BHC),
Bis(2-ethylhexyl) phthalate, Chlordane,
Dieldrin, Endrin, Gamma-BHC
(Lindane), Heptachlor, Heptachlor
epoxide, Hexachlorobenzene, Tributyl
phosphate
B3TLJ4, B3TLLS, | 4,4-DDD, 4,4-DDE, 4,4-DDT, Aldrin, | 14 Days No
B3TLL9 AlphaBHC, beta-1,2,3,4,5,6- 40 Days
Hexachlorocyclohexane (beta-BHC),
Bis(2-ethylhexyl) phthal ate, Chlordane,
Dieldrin, Endrin, Gamma-BHC
(Lindane), Heptachlor, Heptachlor
epoxide, Hexachlorobenzene, Tributyl
phosphate
B3TLK4, B3Y552 | pH 24 Hours Yes
D0008
B3TLM, B3TLK2, | pH 24 Hours No
B3TLK3, B3TLLS,
B3TLL9
B3TLM?7, Total organic carbon 28 Days Yes
B3TLM8, B3Y 551
B3TLKO Specific Conductance 28 Days No
B3TLM, B3TLL8, | Bromide, Chloride, Fluoride, Mercury, 28 Days No
B3TLL9 Sulfate, Total organic carbon
B3TLM, B3TLL8, | Hexavalent Chromium 30 Days No
B3TLL9
B3TLK2, B3TLK3 | Nitrate (Quick Turn Analysis) 48 Hours Yes
B3TLM, B3TLL4, | Nitrate, Nitrite, Phosphate 48 Hours Yes
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Table 6-15. Sample Analyses Performed Outside of Holding Times. (5 sheets)

L ocation
ID

Sample Number

Constituent

Required
Holding Time

Exceeded Hold
Time but
Analyzed Within
Two Times
Holding Time

D0008

B3TLA

Aluminum, Antimony, Arsenic, Barium,
Beryllium, Bismuth, Boron, Cadmium,
Calcium, Chromium, Cobalt, Copper,
Iron, Lead, Lithium, Magnesium,
Manganese, Molybdenum, Nickel,
Phosphorus, Potassium, Rhodium,
Selenium, Silicon, Silver, Sodium,
Strontium, Sulfur, Tantalum, Thallium,
Thorium, Tin, Tungsten, Uranium,
Vanadium, Zinc, Zirconium

6 months*

Yes

B3TLK9, B3TLL2

Aluminum, Arsenic, Barium, Beryllium,
Bismuth, Boron, Cadmium, Calcium,
Cerium, Chromium, Cobalt, Copper,
Iron, Lanthanum, Lead, Lithium,
Magnesium, Manganese, Molybdenum,
Neodymium, Nickel, Phosphorus,
Potassium, Rhodium, Selenium, Silicon,
Silver, Sodium, Strontium, Sulfur,
Tantalum, Thallium, Thorium, Tin,
Tungsten, Uranium, Vanadium, Zinc,
Zirconium

6 months*

Yes

B3TLLO

Aluminum, Arsenic, Barium, Beryllium,
Boron, Cadmium, Calcium, Cerium,
Chromium, Cobalt, Copper, Iron,
Lanthanum, Lead, Lithium, Magnesium,
Manganese, Molybdenum, Neodymium,
Nickel, Phosphorus, Potassium,
Rhodium, Selenium, Silicon, Silver,
Sodium, Strontium, Sulfur, Tantalum,
Thallium, Thorium, Tin, Tungsten,
Uranium, Vanadium, Zinc, Zirconium

6 months*

Yes

B3TLL1

Aluminum, Arsenic, Barium, Beryllium,
Bismuth, Boron, Cadmium, Calcium,
Cerium, Chromium, Cobalt, Copper,
Iron, Lanthanum, Lead, Lithium,
Magnesium, Manganese, Molybdenum,
Neodymium, Nickel, Phosphorus,
Potassium, Rhodium, Selenium, Silicon,
Silver, Sodium, Strontium, Sulfur,
Tantalum, Thallium, Tin, Tungsten,
Uranium, Vanadium, Zinc, Zirconium

6 months*

Yes
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Table 6-15. Sample Analyses Performed Outside of Holding Times. (5 sheets)

L ocation
ID

Sample Number

Constituent

Required
Holding Time

Exceeded Hold
Time but
Analyzed Within
Two Times
Holding Time

D0008

B3TLL6, B3TLL7,
B3Y 550

Aluminum, Barium, Beryllium,
Bismuth, Boron, Calcium, Cerium,
Chromium, Copper, Iron, Lanthanum,
Lead, Lithium, Magnesium, Manganese,
Molybdenum, Neodymium, Phosphorus,
Potassium, Rhodium, Silicon, Sodium,
Strontium, Sulfur, Tantalum, Thorium,
Tin, Tungsten, Zinc, Zirconium

6 months*

Yes

B3TLLS8, B3TLLY

Arsenic, Bismuth, Cadmium, Cobalt,
Lithium, Nickel, Rhodium, Selenium,
Tantalum, Thallium, Thorium, Tungsten,
Uranium, Vanadium, Zirconium

6 months*

Yes

B3TLC6,
B3TLC7

Antimony, Arsenic, Cadmium, Cobalt,
Nickel, Selenium, Silver, Thallium,
Uranium, Vanadium

6 months*

Yes

B3TLMA

Americium-241, Antimony-125,
Carbon-14, Cesium-137, Cobalt-60,
Curium-242, Curium-243/244,
Europium-152, Europium-154,
Europium-155, lodine-129,
Neptunium-237, Nickel-63,
Plutonium-238, Plutonium-239/240,
Plutonium-241, Radium-226,
Selenium-79, Strontium-90,
Technetium-99, Thorium-232, Tin-126,
Tritium, Uranium-238

6 months*

Yes

B3TLK9

Neptunium-237, Thorium-232,
Uranium-233, Uranium-234,
Uranium-235, Uranium-236,
Uranium-238

6 months*

Yes

B3TLLO, B3TLL1,
B3TLL2

Neptunium-237, Technetium-99,
Thorium-232, Uranium-233,
Uranium-234, Uranium-235,
Uranium-236, Uranium-238

6 months*

Yes

B3TLL3, B3TLL4,
B3TLL5, B3TLLS6,
B3TLL7, B3Y550

Technetium-99

6 months*

Yes

6-29

78 of 87



RPP-ASMT-65291 Rev.00

2/16/2023 - 2:27 PM

RPP-ASMT-65291, Rev. 0

Table 6-15. Sample Analyses Performed Outside of Holding Times. (5 sheets)

Exceeded Hold
L ocation . Required Tlmebu.t .
D Sample Number Constituent Holding Ti Analyzed Within
gTime .
Two Times
Holding Time
B3TLL8,B3TLL9 | Americium-241, Carbon-14, 6 months* Yes
Curium-242, Curium-243/244,
Plutonium-238, Plutonium-239/240,
Plutonium-241, Radium-226,
Selenium-79, Thorium-232, Tritium,
Uranium-238
D0008 B3TLC6, Neptunium-237, Thorium-232, Tin-126, | 6 months* Yes
B3TLC7 Uranium-233, Uranium-234,
Uranium-235, Uranium-236,
Uranium-238
B3TLL2, B3TLL4, | Ammoniumion 7 days/28 days | Yes
B3TLL5
B3TLL1 Ammoniumion 7 days/28 days | No

Note: Bold sample numbers are liquid field quality control samples.
* |t is assumed that 6 months is more than 190 days.

BHC
ID
DDD

6.6.1

Benzene hexachloride
identification

DDE
DDT

Dichlorodiphenyldichloroethane

I norganics

The holding time requirements for metals are as follows.

Dichlorodiphenyldichloroethylene
Dichlorodiphenyltrichloroethane

e The holding time requirements for inductively coupled plasma (ICP) and inductively
coupled plasma/mass spectrometry (ICP/MS) metals are analysis within 6 months
(180 days) of sample collection for both soil and water sampl es.

e Mercury requires analysis within 28 days of sample collection for both soil and water
samples. Preservation of water samples for metals analysis (including mercury) is
acidification with nitric acid to pH <2.

All samples were properly preserved. Samples which exceeded the prescribed holding times are
identified in Table 6-15.
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6.6.2 General Chemistry

The holding time requirements for general chemistry parameters are as follows.

All anions except nitrate, nitrite, and phosphate: Analysis within 28 days of sample
collection and cool to <6°C (<43°F) both soil and water samples.

Nitrate, nitrite, and phosphate: Analysiswithin 48 hours of sample collection and cool
to <6°C (<43°F) both soil and water samples.

Ammonium: Anaysistimeis 7 daysfrom collection to extraction/distillation and

28 days from distillation to analysis of preserved distillate for soil samples.
Analysiswithin 28 days for water samples and preservation with sulfuric acid to pH <2.
Cool to <6°C (<43°F) both soil and water samples.

Cyanide: Analysiswithin 14 days of sample collection and cool to <6°C (<43°F) both
soil and water samples. Preservation with sodium hydroxide to pH >12 for water
samples.

Hexavalent chromium: Analysiswithin 30 days for soil samples and 24 hours for water
samples. Cool to <6°C (<43°F) both soil and water samples.

pH: Anaysiswithin 24 hours (or as soon as possible) after receipt by laboratory.
Total organic carbon: Anaysiswithin 28 days and cool to <6°C (<43°F) both soil and

water samples. Preservation with sodium hydroxide to pH >12 for water samples.
Preservation with sulfuric acid to pH <2 for water samples.

All samples were properly preserved. Samples which exceeded the prescribed holding times are
identified in Table 6-15.

6.6.3

Radionuclides

The maximum holding time for radiochemical analysisis 6 months (180 days) for both soil and
water samples. Except for technetium-99, sample preservation for water samples requires acid
preservation with nitric acid to pH <2. Preservation requirements for technetium-99 is
hydrochloric acid to pH <2 for water samples. There are no specific preservation requirements
for radiochemical soil analysis.

All samples were properly preserved. Samples which exceeded the prescribed holding times are
identified in Table 6-15.
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6.6.4 Organics

The holding time requirements for organic constituents are as follows.

The maximum holding time for pesticides is extract within 14 days and analyze within
40 days of extraction for soil samples. The maximum holding time for pesticidesis
extract within 7 days and analyze within 40 days of extraction for water samples.

Sample preservation for pesticides includes chilling the samples to <6°C (<43°F) for both
soil and water samples.

The maximum holding time for PCBsis 1 year in water samples and there is no holding
time for PCBsin soil samples. Preservation includes chilling the samplesto <6°C
(€43°F) in soil and water samples.

The maximum holding time for SVOAs is extract within 14 days and analyze within

40 days of extraction for soil samples. The maximum holding time for SVOASis extract
within 7 days and analyze within 40 days of extraction for water samples.

Sample preservation for SVOAs includes chilling the samples to <6°C (<43°F) for both
soil and water samples.

All samples were properly preserved. Samples which exceeded the prescribed holding times are
identified in Table 6-15.
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7.0 DATA USABILITY CONCLUSIONS

The assessment noted some deficienciesin the data. The deficiencies are summarized in the
following sections along with the conclusions regarding the useability of the data.

71  DATA VERIFICATION CONSIDERATIONS

Overall, the majority of the constituents identified in the SAP were provided by the laboratories.
All samples and required field QC samples were collected in accordance with the SAP.

In addition, the analyses were performed in accordance with the contractually-required analytical
methodology, except asidentified in Table 4-2.

Soil samples were collected from 21 planned samples (10 samples from each location plus a
duplicate surface sample from D0006) and 3 intervals were resampled from DOO08A for atotal
of 24 samples. Severa constituents required for analysis were not completed as discussed in
Section 4.2. For D0006, there were issues with all 11 samples collected (10 intervalsand 1 field
duplicate):

e Cerium, lanthanum, neodymium, acetate, formate, glycolate, and oxalate
[GEL Laboratories could not perform analysis]

e Thorium-232, radium-226, uranium-233, uranium-234, uranium-235, uranium-236,
uranium-238, and tin-126 [ GEL Laboratories could not perform analysis via primary or
alternate analysis but provided results via different analysis|

e Ammonium [ GEL Laboratories provided ammonia as nitrogen rather than ammonium].

For D0008, the following issues occurred with three samples:

e Acetate, formate, glycolate, oxalate, cerium, lanthanum, neodymium, conductivity, and
quick turn for technicium-99, sulfate, and nitrate [ GEL Laboratories could not perform
analysis]

e Thorium-232, radium-226, uranium-233, uranium-234, uranium-235, uranium-236,
uranium-238, and tin-126 [ GEL Laboratories could not perform analysis via primary or
alternate analysis but provided results via different analysis|

e Ammonium [ GEL Laboratories provided ammonia as nitrogen rather than ammonium|

e Quick turn analysis (technetium-99, nitrate, sulfate, and conductivity) [ GEL Laboratories
could not perform analysis]

e Particle size and bulk density [ GEL Laboratories could not perform the analysis due to
insufficient sample recovery]
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e Rhodium and bismuth [ GEL Laboratories could not perform analysis via primary or
alternate analysis but provided results via different analysig|.

Additionally, during the development of this report, it was determined that one bismuth and
one thorium result were not included in the 222-S Laboratory report for DO008 (bismuth,
B3TLLO, 69-71 ft bgs and thorium B3TLL1, 130-132 ft bgs). The 222-S Laboratory was
contacted, and results were located. The laboratory identified that both results were nondetects.

Asidentified in Section 4.2, sampling at DO008 started in March 2020, prior to COVID-19
restrictions, with sampling intervals from the surface, interval 001 (9 to 11 ft bgs), and

interval 002 (12 to 14 ft bgs) being collected. COVID-19 restrictions were implemented after
these intervals were collected and sampling at DO008 was not restarted until September 2020.
Many hold times were exceeded for these samples. In October 2020, pushing at DO008
continued when it was determined that there was a pipe break. When borehole DOO08A was
pushed, the opportunity was taken to recollect the first three sample intervals (surface,

interval 001, and interval 002). Because it was already known that there were hold time issues
with the surface, interval 001, and interval 002 samples from D0008 (B3TLJ, B3TLL38, and
B3TLL9), adecision was made not to validate these samples. Through the development of this
report, it has been determined that sample results from B3TLJ4, B3TLLS8, and B3TLL9 should
be given an “R” datareviewer qualifier (i.e., “Do not use.”, refer to Section 5.3). From adata
user standpoint, the recollected samples from the same intervals are of better quality and
usability.

7.2 DATA VALIDATION CONSIDERATIONS

A minimum of 50% of the data collected was subject to rigorous third-party validation (~90%).
Of 2,688 soil sample results and 428 liquid field QC samples (FB and EB), only 11 results (<1%)
were flagged as “regjected” or unusable during the validation process. Most of the QC
deficiencies observed during third-party validation were minor and were considered not to limit
the use of the datafor decision-making purposes. Valuesfor those constituents flagged as“ J,”
“UJ” “J,” or “J” should be considered estimated but usable. The main validation observations
were blank contamination; lack of LCS, LCD, MS, or MSD data; out-of-limitsLCS, MS, or
MSD recoveries, and samples analyzed outside of holding times. Table 5-2 summarizes the data
flags assigned during third-party validation.

7.3  FIELD QUALITY CONTROL CONSIDERATIONS

Field QC samples were collected and analyzed in accordance with the SAP. Of the 902 detected
soil sample results, 96 results were impacted by contamination identified in the EB.
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74  LABORATORY QUALITY CONTROL CONSIDERATIONS

Laboratory QC samples were analyzed at the required frequency outlined in the SAP. A total of
584 MS/MSD sample results were reported. Of these results, 77 (13.2%) did not satisfy the
laboratory analytical performance requirements described in the SAP. The observed |aboratory
blank contamination minimally impacted sample results, and the values are considered adequate
for their intended use. The LCS and M S performance demonstrated by the laboratory, while in
some cases outside of those dictated by the SAP, should be considered as the best achievable
with current technology, and the associated results should be considered adequate for their
intended use.

7.5 CONCLUSIONS

Based on the results of the DQA, the overall sample sets and associated analytical data are of
sufficient quantity and have a sufficiently low overal degree of qualified (flagged) data points to
be considered usable for the purpose of supporting development of aWMA A-AX vadose zone
soil RFI report and subsequent corrective measures study, as appropriate. Given the high degree
of acceptable data, the analytical results (general chemistry, inorganic, organic, and
radiochemical) are considered usable for the intended purposes stated in Section 3.0.

Samples were collected and analyzed as specified in the SAP.

Sample results accurately indicate the presence or absence of target analyte contamination at
sample locations. Laboratory and matrix accuracy and precision arein control overall, and no
systematic or general discrepancies were displayed. Sample results are considered to be
representative of site conditions at the time of collection. Sample collection and analytical
techniques followed approved, documented procedures (except as noted in this report and
reflected in qualified data points). All results are reported in industry standard units.
Detection limits, precision, accuracy, and data completeness were evaluated to determineif any
analytical data should be rejected as aresult of QA/QC deficiencies. The conclusions of this
DQA arethat, with the exception of “R” or “UR” results qualified as rejected either through
validation or viathe data reviewer process during the development of this report, the collected
data are of the right type, quality, and quantity for their intended use.
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