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1.0 INTRODUCTION

This data quality assessment (DQA) report evaluates the analytical results for the vadose zone
soil samples collected in accordance with RPP-PLAN-63022, Field Sampling and Analysis Plan
for Soil Sampling Between Tanks T-102 and T-105 (hereinafter referred to as the field sampling
and analysis plan [FSAP]). The purpose of this DQA is to determine whether the data collected
meet the FSAP 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.

The FSAP defines the sampling and analysis requirements for vadose zone soil characterization
between Tanks 241-T-102 (T-102) and 241-T-105 (T-105) in 241-T Tank Farm (T Farm)
(Figure 1-1). The FSAP identifies that characterization activities included collecting vadose
zone soil samples from three direct push locations in T Farm, one vertical direct push location
and two angle direct push locations. Per the FSAP, each of these locations was to include two
direct pushes: the first for geophysical logging and placement of deep electrodes, the second for
soil sample collection. In this DQA, depths from vertical pushes will be discussed in ft below
ground surface (bgs); whereas depths from angle pushes will be discussed in ft of pipe-run
rather.

The area within T Farm was selected to investigate the source of high cesium-137 activity in
drywell 50-02-05, which is between Tanks T-102 and T-105. In 1998, spectral gamma logging
system measurements showed a thin layer of cesium-137 (approximately 2,000 pCi/g) at
approximately 40 ft bgs in drywell 50-02-05 in T Farm. Drywell 50-02-05 is about halfway
between Tanks T-102 and T-105, below the footprint of the T Farm interim surface barrier
installed in 2008 (Figure 1-1).

Cesium-137 has been increasing in drywell 50-02-05 since 2008. As of 2017, cesium-137 was
measured at approximately 80,000 pCi/g. The work performed under the FSAP was to provide
data to support recommendations in RPP-ASMT-55500, Leak Assessment Report for

Tanks 241-T-102 and 241-T-105. RPP-ASMT-55500 concluded that “There is currently
insufficient data to determine the source or cause of the increasing **’Cs in drywell 50-02-05.
Direct pushes with soil sampling in strategic locations, along with other diagnostic tools
(possibly resistivity), are recommended to potentially resolve the questions of why the **'Cs is
moving, what caused it to move, and where the *¥'Cs moved from.”

This DQA focuses on select laboratory analytical data obtained from the direct push soil samples
supporting the FSAP; however, as identified both logging and sampling were performed to help
determine the source of cesium-137 activity in drywell 50-02-05. Figure 1-1 and Figure 1-2
show both logging and sampling direct push locations identified in the FSAP that were planned
and completed, respectively. The odd identification (ID) numbered pushes (e.g., D0105) are
logging holes and the even ID numbered pushes (e.g., D0106) are sampling holes (refer to
Figures 1-1 and 1-2). Information on logging holes is provided in RPP-RPT-63442, Completion
Report for Direct Push Soil Sampling Between Tanks T-102 and T-105.
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Figure 1-1.

9/28/2022 - 3:14 PM

Planned Tanks 241-T-102 and 241-T-105 Vadose Zone Investigation Direct Push Locations.
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11 of 61

¢¢0¢ 439IN31d3S
T€CS9-1INSV-ddd



RPP-ASMT-65231 Rev.00

Figure 1-2. Completed Tanks 241-T-102 and 241-T-105 Vadose Zone Investigation Direct Push Locations.
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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 services for chemical and radiochemical parameters for the composited soil samples
and associated field QC samples. Soil samples were analyzed between June 2021 and
September 2021.

1.2  ANALYTICAL METHODS

Per the FSAP, 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 analytes in a single 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 analyte in a
single analysis.

Quick turnaround (“quick turn”) analyses for technetium-99, nitrate, pH, and specific
conductance were 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.

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

e RPP-RPT-63529, Final Analytical Report for Soil Samples Taken Between Tanks T-102
and T-105 (Core D0104).

e RPP-RPT-63554, Final Analytical Report for Soil Samples Taken Between Tanks T-102
and T-105 (Cores D0106/D0106A).

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

1-4
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Table 1-1. Analytical Methods for 241-T Tank Farm Vadose Zone Investigation.

(4 sheets)

Constituent®

Primary Method
(prep)

Alternative Method
(prep)

Aluminum

Barium

Beryllium

Calcium

Chromium

Copper

Iron

Lead

Lithium

Magnesium

Manganese

Molybdenum

Phosphorus

Potassium

Silicon

Sodium

Strontium

Sulfur

Tantalum

Thorium

Tin

Tungsten

Zinc

6010 ICP/AES
(acid)

6020 ICP/MS
(acid)

Zirconium

Bismuth

Boron

Cerium

Lanthanum

Neodymium

Rhodium

6010 ICP/AES
(acid)

6020 ICP/MS
(acid)

NA

Antimony

Arsenic

Cadmium

6020 ICP/MS
(acid)

6010 ICP/AES
(acid)

1-5
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Table 1-1. Analytical Methods for 241-T Tank Farm Vadose Zone Investigation.

(4 sheets)

Primary Method

Alternative Method

Constituent® (prep) (prep)
Cobalt
Nickel
Selenium
Silver 6020 ICP/MS 6010 ICP/AES
(acid) (acid)
Thallium
Vanadium
Uranium
. b Calculated from Isotopic Uranium
Uranium Results NA
Mercur 7471 Cold vapor atomic absorption 6020 ICP/MS
y (acid) (acid)
Hexavalent Chromium 7196 Colorimetric NA
(water)
lon Chromatography
Ammonium EPA 300.7 NA
(distillation)
pH 9045 NA
Bromide
Chloride
Fluoride
f C
Nitrate lon Chromatography 9056 NA
Nitrite® (water)
Phosphate
Sulfate
Acetate
Formate
Glveolate lon Chromatography 9056 NA
y (water)
Oxalate
Cyanide 9014 SF;iZttEﬂg?ig?)'memc 9012 Colorimetric
Total Organic Carbon 9060 NA
4,4-DDD
4,4'-DDE
4,4-DDT 8081 GC/ECD 8270 GC/MS
A (acid)
rin
aIpha-BHCd
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Table 1-1. Analytical Methods for 241-T Tank Farm Vadose Zone Investigation.

(4 sheets)

Primary Method

Alternative Method

Constituent® (prep) (prep)
beta-BHCd
gamma—BHCd
Chlordane
ieldrin 8081 GC/ECD 8270 GC/MS
Endrin (acid)
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242 8082(;% ECD NA
Aroclor-1248
Aroclor-1254
Aroclor-1260
bis(2-Ethylhexyl)phthalate 8270 G_C IMS A
Tributyl phosphate (acid)
Antimony-125 — 1%5Sp
Cesium-137 — ¥7Cs
Cobalt-60 — ©°Co
Radium-226 — 2%Ra Gamma (eé‘ﬁg% analysis NA
Europium-152 — 1%2Eu
Europium-154 — 1%Eu
Europium-155 — 1%Eu
lodine-129 — 129] Low energy gamma counting ICP/MS
(fusion) (acid)
Technetium-995- %Tc I(szlt'::)s NA
Technetium-99™_ %T¢ Liquid scintillation
(acid)
Tin-126"- 12%6Sn
Uranium-233 — 28U ICP/IMS
Uranium-234 — 234U (acid) NA

Uranium-235 — 235U

Uranium-236 — 236y
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Table 1-1. Analytical Methods for 241-T Tank Farm Vadose Zone Investigation.
(4 sheets)
Primary Method Alternative Method
Constituent® (prep) (prep)
Uranium-238 — 238y
NA

Thorium-232 — 232Th ICPIMS

(acid)
Neptunium-237 — 23’Np Alpha energy analysis

(acid)
. 3 Liquid scintillation
Tritium —°H (water) NA
Carbon-14 — ¢
Nickel-63 —*Ni Liquid scintillation NA
Selenium-79 — "9se (ecid)
Plutonium-241 — **!py Calculation (from 238Pu and 23%/240py)
Plutonium-238 — 23y
Plutonium-239/240 — 29/240py
— 241 Alpha energy analysis ICP/MS

Americium-241 — “*“Am (acid) (acid)
Curium-242 — **?cm
Curium-243/244 — 243244cm
Strontium-90 — s Beta gas proportional counting NA

(acid)
Specific Conductance 9050 NA

a Analytes/physical properties in bold indicate “Quick Turn” constituents. Technetium-99 is listed twice in the table
because the preparation method is different for “quick turn” and standard analysis.

b. Uranium result will be calculated using isotopic uranium analysis results.

¢ Analysis for 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 alpha-Hexachlorocyclohexane and alpha-BHC. CAS number 319-85-7 is for 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-Hexachlorocyclohexane (Lindane) and gamma-BHC.

& The laboratory shall differentiate between water extraction and acid extraction *Tc 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.

BHC = Benzene hexachloride GC/ECD = gas chromatography/electron capture detector

DDD = Dichlorodiphenyldichloroethane GC/MS = gas chromatography/mass spectroscopy

DDE = Dichlorodiphenyldichloroethylene ICP/AES = inductively coupled plasma/atomic emission

DDT = Dichlorodiphenyltrichloroethane spectroscopy

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

This DQA focuses specifically on select analytical results from soil and water QC samples
collected in T Farm as required by the FSAP (RPP-PLAN-63022). The data are evaluated to
determine whether they meet the analytical criteria outlined in the FSAP and are adequate to
support decision making. The DQA methodology includes data verification, data validation, and
data usability evaluations, as applicable.

The DQA process is based on EPA/240/B-06/002, which outlines five steps for conducting

a statistical 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 FSAP was judgmental, the
sampling intervals in the FSAP were selected by professional judgment; (2) statistical test was
not defined in the FSAP or for analysis of the results; and (3) the data will not be used for a
statistical analysis to confirm the success of a remedial or response action. Because the sampling
design in the FSAP 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.

2.1 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 data to 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.

Data verification 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 FSAP have been collected and that all required measurements and analyses were
performed). This evaluation is documented in the completeness section (Section 4.0), which
evaluates the sampling design versus field implementation. In addition, verification is performed
for field QC water and laboratory QC samples and is documented in field QC and laboratory QC
sections (Sections 6.4 and 6.5, respectively).

2.2 DATA VALIDATION
The FSAP, which supports the investigation of high cesium-137 activity in drywell 50-02-05, did

not identify the need for data validation. The data can be validated later, if it is used to support
regulatory decisions (e.g., Resource Conservation Recovery Act facility investigation).

2-1
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23 DATA USABILITY

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/or validation results. The assessment
relates to the adequacy of data to 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.
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3.0 PROJECT OBJECTIVES

As identified, the purpose of the T Farm soil characterization was to investigate the source of
high cesium-137 activity in drywell 50-02-05, which is between Tanks T-102 and T-105.

The DQA process assessed the quality of the data collected for meeting the FSAP 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 T Farm, direct push locations, a summary of sampling rationale,
and targeted depths, are included in Table 3-1. The sampling strategy at each direct push site is
summarized as follows.

e A minimum of two pushes were to be completed at each location. The initial push was
logged for gross gamma, spectral logging, neutron moisture, and temperature
(i.e., geophysical logging). The second push was to be for soil sampling.

e Electrical resistivity tomography (ERT) electrodes were to be placed at each location in
either the logging or sampling push.

e A depth of 100 ft bgs was planned for the vertical direct push location (D0104); however,
the Cold Creek unit may limit the push depth. A vertical depth of less than 60 ft bgs was
planned for the angle pushes (D0106 and D0108), with pipe runs to be at 92 and 62 ft,
respectively.

e Up to six sample depth intervals were to be selected for each direct push location.

Table 3-1. Sample Location Strategy for 241-T Tank Farm. (2 sheets)

Target Depth (bgs)
AngleP
Direct Push . Input Factors Associated with Location Pipe Run
Identification AprrOX|_mate Minimum distance
Number? ocation Reason for Sampling ~ from Tank
Minimum distance
from
drywell 50-02-05
D0103/D0104 North of Near drywell 50-02-05 (high gamma activity at 100 ft
drywell 50-02-05 and | ~40 ft bgs).
between Tank Between Tank T-102 and drywell 50-02-05. None
241-T-102 (T-102) and | Near Tank T-102 process lines.
drywell 50-02-05 100 ft
Assess potential migration from Tank T-102
(Vertical push) to better estimate magnitude of release and 7 ft
pathway of contamination.
55 ft
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Table 3-1. Sample Location Strategy for 241-T Tank Farm. (2 sheets)

Target Depth (bgs)

Assess potential migration from Tank T-101
and surrounding area to determine
magnitude and pathway of contamination.

Angle?
Direct Push ; Input Factors Associated with Location Pipe Run
Number? Location Reason for Sampling from Tank
Minimum distance
from
drywell 50-02-05
D0105/D0106 West of Near Tanks T-103 and T-106. 53¢ ft
drywell 50-02-05, Near Tank T-103 spare inlet line.
between Tanks T-102 | Push goes under process lines and ends by 55
and 241-T-103 drywell 50-02-05.
(T-103), and between 92 ft
Tanks T-102 and
241-T-106 (T-106) | Assess potential migration from 6.5 ft
Tanks T-103, T-105, and T-106 and
(Angle push going surrounding area to better estimate 6 ft
southeast towards magnitude of release and pathway of
drywell 50-02-05 and | contamination.
Tank 241-T-105
[T-105])
D0107/D0108 Northeast of Tank T-101 waste was released at the spare 58¢ ft
drywell 50-02-05, inlet ports and cascade outlet; there are no
between drywells between the spare inlet ports on the 40
Tanks 241-T-101 southwest side of Tank T-101 or cascade outlet
(T-101) and T-102, | and drywell 50-02-05. 76 ft
between Tanks T-101 | Resistivity plot (Figure 1-5 of
and T-105 RPP-PLAN-63022) shows potential 10 ft
contamination movement towards
(Angle push going drywell 50-02-05. 8 ft
southwest towards Near Tanks T-101 and T-102 Cascade Line.
drywell 50-02-05 and | Push goes under process lines and ends by
Tank T-105) drywell 50-02-05.

Source: Table 3-1 from RPP-PLAN-63022, Field Sampling and Analysis Plan for Soil Sampling Between Tanks T-102 and

T-105.

2 The identification numbers ending with an odd number (i.e., D0103) are for geophysical logging direct pushes.
The identification numbers ending in an even number (i.e., D0104) are for soil sample collection direct pushes.

b

" Angle is defined as degrees from vertical (i.e., 90 degrees minus dip).

 The depth in which D0105 passes drywell 50-02-05 is 45 ft bgs.
d. The depth in which D0107 passes drywell 50-02-05 is 55 ft bgs.

3-2
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4.0 COMPLETENESS

The FSAP (RPP-PLAN-63022) was reviewed to identify data requirements. This section
summarizes the number and location of all soil samples identified in the FSAP and verifies that
the required samples have been collected and all required measurements and analyses were
performed.

4.1 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. This approach provided the highest potential for determining the source of higher
cesium-137 activity detected in drywell 50-02-05.

Selection of the three direct push locations was based on potential source locations and proximity
to drywell 50-02-05 (i.e., between Tanks T-102 and T-105). Direct push locations were selected
to gain vadose zone soil data in order to determine the source of higher cesium-137 activity.
Physical interferences (i.e., interim surface barrier, buried infrastructure and topographic
constraints) were also considered during the direct push location selection process.

Since the selection of the locations was not random in nature, no statistical conclusions are
drawn. Therefore, conclusions drawn from such sample results depend on the validity and
accuracy of the site knowledge and professional judgment.

4.2 IMPLEMENTATION OF THE SAMPLE DESIGN

To investigate the source of high cesium-137 activity in drywell 50-02-05, up to six sample
depth intervals were to be collected from three locations in T Farm. Due to the possibility of
high radiological contamination, the drilling method was restricted to a direct-push type of
drilling. Field work began in May 2021 with the mobilization and staging of a direct push rig in
T Farm and work was completed in September 2021 with the radiological release survey and
demobilization of the direct push rig. Soil samples were collected using techniques consistent
with the methods identified in the FSAP. Soil samples collected under the FSAP were collected
from June 2021 to September 2021. Sampling at the first location (D0104) was conducted
between June 2021 and July 2021. The remaining sample location (D0106/D0106A) was pushed
at an angle and sampled from August 2021 to September 2021. D0108, which was to be an
angled push, was not pushed due to the proximity to subsurface infrastructure.

Table 4-1 lists the direct push location identification numbers with the sample collection dates
and approximate location within T Farm. All deviations from the FSAP were documented
through a formal process and are summarized in Table 4-2 (Tables 4-3 and 4-4 are associated
with Characterization Deviation Form T_Farm-005; Table 4-5 is associated with
Characterization Deviation Form T_Farm-007; and Table 4-6 is associated with Characterization

4-1
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Deviation Form T_Farm-009). Table 4-7 summarizes the sample design implementation and

deviations from the sample interval or analyses.

Table 4-1. 241-T Tank Farm Direct Push Location Identification and Sample
Collection Dates.

Location ID Sample Collection Dates Approximate Location

Vertical Location

D0104 June 24, 2021 to July 19, 2021 | North of drywell 50-02-05 and between Tank 241-T-102
and drywell 50-02-05.

Angled Locations

D0106/D0106A% | August 10, 2021 to Between Tanks 241-T-102 and 241-T-103, between
September 13, 2021 Tanks 241-T-102 and 241-T-106, west of drywell 50-02-05,
and extending towards drywell 50-02-05.
D0108 _b Not pushed (Refer to Figure 1-1 and Table 2-1 for planned
locations).

2 The expected push path for D0106 had an excessive deviation at approximately 31 ft of pipe run after collection of the first
soil sample from 29 to 31 ft pipe run. Therefore, a new location, DO106A, was pushed near the original location (refer to
Characterization Deviation Form T_Farm-009, summarized in Table 4-2).

b. D0108, which was to be an angled push, was not pushed due to the proximity to subsurface infrastructure.

Soil samples from D0104 were collected from 37 to 83 ft bgs. Soil samples from
D0106/D0106A were collected from 29 ft pipe run to ground surface to 77 ft pipe run.

The expected push path for D0106 had an excessive deviation at approximately 31 ft of pipe run
after collection of the first soil sample from 29 to 31 ft pipe run. Therefore, a new location,
D0106A, was pushed near the original location (refer to Characterization Deviation Form
T_Farm-009, summarized in Table 4-2). Note that the remaining sections of this DQA,
Sections 5.0, 6.0, and 7.0, will refer to D0106/D0106A as D0106.

4-2
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Table 4-2. Deviations to the 241-T Tank Farm Field Sampling and Analysis Plan. (5 sheets)

Characterization Samples
Date Deviation Form Requirement in FSAP* Deviation from FSAP*
Impacted
Number
1/20/2020 | T_Farm-001 Surface and Text on page 4-10 states: Cite document LAB-PLN-18-00004, Test Plan for
subsurface soil | 1. Particle size distribution will be Sample Breakdown and Analysis of Sediment
samples performed per WRPS-0900155 Rev. 2, Samples Obtained as Part of the Vadose Zone
“Test Plan for Sample Breakdown and Project rather than WRPS-0900155 Rev. 2.
Analysis of Sediment Samples Obtained
as Part of the Vadose Zone Project.”
2. Vadose zone samples are photographed,
geologically described, and subsampled
per WRPS-0900155 Rev. 2.
3. Percent water, percent solid, and bulk
(sediment) density will also be
determined per WRPS-0900155 Rev. 2.
R
w
1/18/2021 | T_Farm-002 Field blank and | Table 3-3 “Field Quality Control Collect an additional 3-1,000 mL glass/plastic bottles
equipment Requirements for Field Blanks and of deionized water at each Field Blank and
blank samples | Equipment Rinsate Blanks for T Farm Equipment Blank collected from D0104, D0106, or
collected at (Deionized Water Samples)” identifies D0108 for iodine-129 analysis at GEL Laboratories.
D0104, D0106, | (1) 1,000 ml glass/plastic bottle is required
or D0108 for the carbon-14, tritium, and iodine-129
analyses.

¢¢0¢ 439IN31d3S
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Table 4-2. Deviations to the 241-T Tank Farm Field Sampling and Analysis Plan. (5 sheets)

Characterization

Samples

Date Deviation Form Requirement in FSAP* Deviation from FSAP*
Impacted
Number
1/18/2021 | T_Farm-003 All quick turn Quick turn requirements for surface and 1. Add percent water and percent solids to
samples subsurface samples. Table 3-2 under the “quick turn” analysis type

1. Table 3-2, Table 4-1, and Table 4-2 do and add footnote “/Only on subsurface samples.”
not identify that percent water and Bold the percent water and percent solids font in
percent solids are “quick turn” Table 4-1 and add footnote “*Only on subsurface
constituents, which is inconsistent with samples.” Add percent water and percent solids
the text in Section 4.1 (Directions for to Table 4-2 under the “quick turn” analysis type
Sample Preparation and Analysis) on and add footnote “*Only on subsurface
page 4-10. samples.”

2. The text on page 4-1 states: “Quick turn” | 2, Update language on page 4-1 to say: “Quick
constituents for soil samples are bolded turn” constituents for soil samples are bolded in
in Table 4-1 and include technetium-99, Table 4-1 and include technetium-99, nitrate, pH,
nitrate, pH, and specific conductance. and specific conductance. Percent solids and

3. Note 3 in Table 4-1 states: Bold percent water “quick turn” results are also
constituents are “quick turn” required for the subsurface soil samples.
constituents. These constituents are also | 3. Remove the text “These constituents are also
analyzed as part of the standard analyses. analyzed as part of the standard analyses.” from

Note 3 in Table 4-1. For additional clarification,
the following text will be added to Note 1 in
Table 4-1: “Standard and “quick turn” analytes
are identified in Table 3-2.”

1/18/2021 | T_Farm-004 All Section 4.1 (page 4-10) states: “For each Revise language to state: “For each sample liner, a

sample liner, a licensed geologist with
Hanford Site experiences will photograph,
examine, and describe the material from each
glass jar and liner.”

licensed geologist with Hanford Site experiences will
photograph, examine, and describe the material from
each glass jar and liner.” A geologist without a
license and/or Hanford Site experience may perform
this work under the supervision of a licensed
geologist with Hanford Site experience.”
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Table 4-2. Deviations to the 241-T Tank Farm Field Sampling and Analysis Plan. (5 sheets)

Characterization

Date Deviation Form SETIES Requirement in FSAP* Deviation from FSAP*
Impacted
Number

5/17/2021 | T_Farm-005 Changes to Perform analyses on surface and subsurface Refer to Tables 4-3 and 4-4 in this DQA, which are
analytical soil samples per Tables 3-2 and 4-1 of the modified from Characterization Deviation Form
methods are FSAP. Perform analyses on the QC samples | T_Farm-005 to only show analytical method
applicable to per Table 3-3 of the FSAP. deviations.
all 241-T Tank
Farm surface
and subsurface
soil sample
intervals and
QC samples.

7/28/2021 | T_Farm-006 All planned 1. Section 3.0 states: “Each of these three 1. Cancel all field work for D0108.

samples from
D0108.

locations are comprised of two pushes,
the first for geophysical logging and the
second for collecting soil samples.”
Section 3.1.2 also states “A minimum of
two pushes will be completed at each
location. The initial push is logged for
gross gamma, spectral logging, neutron
moisture, and temperature

(i.e., geophysical logging). The initial
push will not be decommissioned until a
year of quarterly logging is performed
and reviewed. The second push is for
soil sampling.”

2. Figures 1-1 and 3-3 and Table 3-1
identify D0107/D0108 as an angled push
extending to approximately 58 ft below
ground surface (bgs).

2. Change D0107 to a vertical location and push to
a depth of 100 ft bgs (or refusal).

26 of 61
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Table 4-2. Deviations to the 241-T Tank Farm Field Sampling and Analysis Plan. (5 sheets)

Characterization
Date Deviation Form
Number

10/26/2021 | T_Farm-007 None 1. Figures 1-1 and 3-2 and Table 3-1 1. Table 4-5 (in this DQA) identifies the revised the
identify D0105/D0106 as an angled push angle and depth of pushes at the D0105/D0106
extending to approximately 53 ft below location. In order to achieve the depth and
ground surface (bgs). location of this investigation push, it was

2. Section 3.0 states: “Each of these three necessary to move the surface starting point and
locations are comprised of two pushes, the angle of the push. Refer to Appendix A (in
the first for geophysical logging and the this DQA) for the planar view of these pushes.
second for collecting soil samples.” 2. Use the soil sampling push (D0106A) for
Section 3.1.2 also states “A minimum of quarterly logging and decommission the initial
two pushes will be completed at each push (D0105A).
location. The initial push is logged for
gross gamma, spectral logging, neutron
moisture, and temperature
(i.e., geophysical logging). The initial
push will not be decommissioned until a
year of quarterly logging is performed
and reviewed. The second push is for

soil sampling.”

1/4/2022 T_Farm-008 None Section 3.0: “Electrical resistivity Not to install ERT electrodes at any push location.
tomography (ERT) electrodes will be placed
at each location in either the logging or
sampling push.”

Samples

Requirement in FSAP* Deviation from FSAP*
Impacted

9-v

Section 3.1.2: “Per the Characterization
Support Lead, ERT electrodes will be placed
at each location in either the logging or
Ssampling push.”
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Table 4-2. Deviations to the 241-T Tank Farm Field Sampling and Analysis Plan. (5 sheets)

Characterization
Date Deviation Form
Number

1/10/2022 | T_Farm-009 D0106 had Collect all samples at D0106. Rename D0106 to DO106A and recollect the soil
excessive sample collected from 29 to 31 ft pipe run (see
deviation at Table 4-6 of this DQA for sample interval
approximately information).

31 ft of pipe
run after
collection of
the 1001 soil
sample from 29
to 31 ft pipe
run. The field
crew relocated
to a new
location
referred to as
DO0106A.

Samples

Requirement in FSAP* Deviation from FSAP*
Impacted

A

* Requirements are identified in RPP-PLAN-63022, Field Sampling and Analysis Plan for Soil Sampling Between Tanks T-102 and T-105.
Characterization Deviation Forms are included in RPP-RPT-63442, Completion Report for Direct Push Soil Sampling Between Tanks T-102 and T-105.

DQA = Data Quality Assessment FSAP = Field Sampling and Analysis Plan QC = quality control
ERT = electrical resistivity tomography ftbgs = feet below ground surface WRPS = Washington River Protection Solutions, LLC
References:

LAB-PLN-18-00004, Test Plan for Sample Breakdown and Analysis of Sediment Samples Obtained as Part of the Vadose Zone Project.
RPP-PLAN-63022, Field Sampling and Analysis Plan for Soil Sampling Between Tanks T-102 and T-105.
WRPS-0900155 Rev. 2, “Test Plan for Sample Breakdown and Analysis of Sediment Samples Obtained as Part of the Vadose Zone Project.”
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Table 4-3. Analytical Method Deviation for 241-T Tank Farm Soil Samples.

Constituent

Analytical Method Deviation

Thorium-232 Alpha spectrometry*
Radium-226 Alpha spectrometry*
Uranium-233/234, -235/236, -238 Alpha spectrometry*
Tin-126 GEA

Acetate, formate, glycolate, oxalate

Cannot perform analysis

Ammonium

EPA 350.1 Reported “ammonia as nitrogen”

Cerium, lanthanum, neodymium

Cannot perform analysis

Rhodium, bismuth

6020 ICP/MS

* Alpha spectrometry is equivalent to alpha energy analysis.

EPA
ICP/MS

U.S. Environmental Protection Agency

GEA = gamma energy analysis

inductively coupled plasma/mass spectrometry

Table 4-4. Analytical Method Deviation for 241-T Tank Farm Water
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

GEA

Acetate, formate, glycolate, oxalate

Cannot perform analysis

Ammonium

EPA 350.1 Reported “ammonia as nitrogen”

Cerium, lanthanum, neodymium

Cannot perform analysis

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

6020 ICP/MS

* Alpha spectrometry is equivalent to alpha energy analysis.

EPA
ICP/MS

U.S. Environmental Protection Agency
inductively coupled plasma/mass spectrometry

GEA = gamma energy analysis

4-8

29 of 61



RPP-ASMT-65231 Rev.00 9/28/2022 - 3:14 PM

RPP-ASMT-65231
SEPTEMBER 2022

Table 4-5. Revised the Angle and Depth of Pushes at D0105/D0106.

Push ID Planned | Actual | Planned depth ft | Actual depth ft Comment
Angle* | Angle (bgs/pipe run) (bgs/pipe run)

D0105 55 43 53/92 42/57 Pipe deviation, could not perform
gyro survey past 30 ft pipe run.

DO0105A 48 38/57 Pipe deviation, could not advance
due to possibility of hitting
drywell 50-02-05.

D0106 45 22/31 Met refusal (may have encountered
a cobble)

D0106A 53 46/77 —

*Angle is defined as degrees from vertical (i.e., 90 degrees minus dip).

bgs = below ground surface ID = identification

Table 4-6. D0106/D0106A Sample and Sample Numbers.

Interval, Sample depth Push Identification Sample Numbers Intervals

1001, 29-31 ft pipe run D0106 B40XL2, B40XL3, B40XL4, B40XLS5,
B40XR2, B40XP4, B40XTO

1002, 39-41 ft pipe run D0106A B40XL6, B40XL7, BA0XLS, B40XL9,
B40XR3, B40XP5, B40XT1

1003, 58-60 ft pipe run D0106A B40XMO, B40XM1, B40XM2, BAOXM3,
B40XR4, B40XP6, B40XT2

1004, 60-62 ft pipe run D0106A B40XM4, B4A0OXM5, B40XM6, BAOXM7,
B40XR5, B40XP7, B40XT3

1005, 71-73 ft pipe run D0106A B40XM8, B40XM9, B40XNO, B40XNL1,
B40XR6, B40XP8, B40XT4

1006, 75-77 ft pipe run DO106A B40XN2, B40XN3, B40XN4, B40XNS5,
B40XR7, B40XP9, B40XT5

Equipment Blank D0106A B40XV0, B40XT8

Field Blank DO106A B40XV1, B40XT9

1007, 29-31 ft pipe run DO106A B40XN6, B40XN7, B40XNS, B40XN9,

B40XR8, B40XR0, B40XT6

4-9
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Table 4-7. 241-T Tank Farm Sample Design Implementation and Completion
Evaluation.

Location
Identification

Soil Samples

Number
of Sample
Intervals
Identified

in FSAP?

Number
of
Sampled
Intervals

Percent
Actual
Sampled
Intervals
(%)

All
Required
Analyses

Performed?

(Number of Impacted Intervals)
Impacted Constituent

[Reason]

D0104

100

No

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

(6) bismuth, rhodium, thorium-232,
radium-226, uranium-233,
uranium-234, uranium-235,
uranium-236, tin-126 [GEL
Laboratories could not perform
analysis via primary or alternate
analysis but provided results via
different analysis]®®

(6) ammonium [GEL Laboratories
provided ammonia as nitrogen

rather than ammonium]°®

D0106/D0106A

100

No

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

(7) bismuth, rhodium, thorium-232,
radium-226, uranium-233,
uranium-234, uranium-235,
uranium-236, tin-126 [GEL
Laboratories could not perform
analysis via primary or alternate
analysis but provided results via

different analysis]®®
(7) ammonium [GEL Laboratories
provided ammonia in nitrogen

rather than ammonium]°®

D0108

6

Ob

0

No

AllP

2 per the FSAP, up to six sample depth intervals may be collected.

b. Only one sample depth from direct push D0106 was collected (29-31 ft pipe run); however, six sample depths were
collected from DO106A, including the same depth of 29-31 ft pipe run (refer to Characterization Deviation Form
T_Farm-009, summarized in Table 4-2).

€ Refer to Table 4-2, Characterization Deviation Form T_Farm-005, and Table 4-3 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.

FSAP = RPP-PLAN-63022, Field Sampling and Analysis Plan for Soil Sampling Between Tanks T-102 and T-105

4-10
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Table 4-7 summarizes the deviations from the sample intervals or analyses. As identified
previously, three locations were to be sampled with up to six samples collected from each
location; however, only two sample locations, D0104 and D0106/D0106A, were sampled.

As noted, D0108 was not pushed or sampled (refer to Characterization Deviation

Form T_Farm-006, summarized in Table 4-2). Therefore, of the up to 18 planned sample
intervals planned, only 67% were collected. Additionally, not all analyses could be performed as
per the FSAP. Typically, analyses are performed onsite at the 222-S Laboratory; however, the
majority of samples from this investigation were sent to GEL Laboratories for analyses.

GEL Laboratories performed all the analysis with the exception of the “quick turn” analysis.
By sending the samples to GEL Laboratories, the following FSAP 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
alternate analysis identified in the FSAP. However, they did provide analytical results
for all 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 Laboratories.

e GEL Laboratories provided results for ammonia as nitrogen rather than ammonium.

Of the 107 FSAP-required constituents identified in Table 1-1 of this DQA, only 7 of the
constituents were not reported. Therefore, 93% of the constituents are available for review.

The sampling design, which was designed to investigate the possible sources for the cesium-137
activity in drywell 50-02-05, was not completely implemented as described in the FSAP.
However, the sampling effort was judgmental and the constituents, in addition to cesium-137,
will primarily be used to support characterization efforts in the future. Overall, the analytical
data from this sampling effort, along with the logging data, which is summarized in
RPP-RPT-63442, will need to be technically evaluated holistically to determine if the overall
data sufficiently addresses the investigation goals of the FSAP.

4-11
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5.0 DATA EVALUATION PROCESS

This section discusses the laboratory analytical requirements specified by the FSAP
(RPP-PLAN-63022) for soil samples. It also discusses the purpose of the types of laboratory
batch QC samples that are required by the FSAP. The batches of QC sample types defined in
this section are evaluated in Section 6.0. When the laboratories detect failures in batch QC
samples, the laboratories usually apply a QC laboratory qualifier to the data (as noted in
Section 6.1).

5.1 ANALYTICAL REQUIREMENTS

Performance requirements for soil analytical laboratory data from T Farm were evaluated against
the specifications included in Table 5-1 of the FSAP. Table 5-1 in this DQA identifies the
analytical methods to analyze T Farm soil samples along with the associated FSAP performance
requirements, including required laboratory precision and accuracy.

5.2 LABORATORY QUALITY ASSURANCE AND QUALITY CONTROL

The quality assurance (QA)/QC requirements govern nearly all aspects of analytical laboratory
operation, including instrument procurement, maintenance, calibration, and operation.
Laboratory requirements for internal QC checks are performed as appropriate for the analytical
method at a rate 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 a laboratory (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 false-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 [MS]) 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 MS is used to
evaluate analytical accuracy. For analyses not amenable to MS 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 analysis is 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 MSs, and the recovery is evaluated.

e 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
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evaluated as relative percent differences (RPDs) and are used to assess analytical
precision. Alternately, a matrix 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 as the MS. The results (hot
recoveries) from the MS/MSD are used to calculate an RPD and assess precision.

e Laboratory control samples (LCSs) or QC reference samples (analytical accuracy):
An LCS is prepared from an independent standard at a concentration other than that used
for calibration but within the calibration range. The LCS is taken 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.
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Table 5-1. Analytical Performance Requirements for Soil Samples Collected in 241-T Tank Farm. (6 sheets)

) Required ) QC Acceptance Requirements
Constituent? q . b Analytical Method (prep)
Detection Limit LCS %Recovery | Spike %Recovery RPD
Aluminum 2.75
Barium 10.2
Beryllium 0.5
Calcium 6.25
Chromium 0.15
Copper 1
Iron 5
Lead 5
Magnesium 26.3
ok
w Manganese 0.55
Molybdenum 0.47 6010 ICP/AES (acid) 80-120% 75-125% <30%
Phosphorus 9.8
Potassium 157
Silicon 5.05
Sodium 22.4
Strontium 0.55
Sulfur 114 0
) m 9
Tin 6 3 o
i m
zZinc 1 = (Jé
oy}
Boron 5 % =~
Antimony 0.13 o
onN
N W
N
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Table 5-1. Analytical Performance Requirements for Soil Samples Collected in 241-T Tank Farm. (6 sheets)

Constituent® Reguire_d b Analytical Method (prep) St el s
Detection Limit LCS %Recovery | Spike %Recovery RPD
Silver 6.00E-04 6010 ICP/AES (acid) 80-120% 75-125% <30%
Bismuth 25.8
Rhodium 25.8
Lithium 0.9
Tantalum 255
Thorium 4.85
Tungsten 42.9
Zirconium 1.2
o Arsenic 0.2 6020 ICP/MS (acid) 80-120% 75-125% <30%
& Cadmium 2.02E-02
Cobalt 2
Nickel 3
Selenium 0.02
Thallium 4.00E-04
Vanadium 6.00E-03
Uranium 0.5
Uranium® 0.5 Calculated from Isotopic Uranium Results 80-120% 75-125% <30% v 4
Mercury 0.01 7471 Cold vapor atomic absorption (acid) 80-120% 75-125% <30% E .%
Hexavalent Chromium 0.09 7196 Colorimetric (water) 80-120% 75-125% <30% E (Jf)
Ammonia as nitrogen — EPA 350.1 — — — Pﬁ E
pH — 9045 + 0.1 pH units NA NA g %
N 2
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Table 5-1. Analytical Performance Requirements for Soil Samples Collected in 241-T Tank Farm. (6 sheets)

) Required ) QC Acceptance Requirements
Constituent? . . b Analytical Method (prep)
Detection Limit LCS %Recovery | Spike %Recovery RPD
Bromide 1
Chloride 0.3
Fluoride 2.81
Nitrate® 25 lon Chromatography 9056 (water) 80-120% 75-125% <30%
Nitrite® 25
Phosphate 0.785
Sulfate 2.7
Cyanide 0.5 9012 Colormetric 80-120% 75-125% <30%
o Total Organic Carbon 20 9060 85-115% 70-130% <30%
a 4,4°-DDD 0.025
4,4’-DDE 0.025
4,4-DDT 0.025
Aldrin 0.01
alpha-BHC NA
beta-BHC NA ]
8081 GC/ECD (acid) 70-130% 70-130% <30%
gamma-BHC 0.6
Chlordane 0.1 (rjn) %
Dieldrin 0.007 3 o
: m >
Endrin 0.02 Zn
o<
Heptachlor 0.04 % —
D
Heptachlor epoxide 0.04 N o1
N W
N -
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Table 5-1. Analytical Performance Requirements for Soil Samples Collected in 241-T Tank Farm. (6 sheets)

) Required ) QC Acceptance Requirements
Constituent? eguwe_ b Analytical Method (prep)
Detection Limit LCS %Recovery | Spike %Recovery RPD
Hexachlorobenzene 1.70 8081 GC/ECD (acid) 70-130% 70-130% <30%
Aroclor-1016 0.02
Aroclor-1221 0.02
Aroclor-1232 0.02
Aroclor-1242 0.02 8082 GC/ECD (acid) 70-130% 70-130% <30%
Aroclor-1248 0.02
Aroclor-1254 0.02
Aroclor-1260 0.02
bis(2-Ethylhexyl) phthalate 2.95 )
1 - 8270 GC/MS (acid) 70-130% 70-130% <30%
o Tributyl phthalate 3.3
Antimony-125 — 125Sh 0.3
Cesium-137 — ¥7Cs 0.1 Gamma energy analysis (direct) 80-120% NA <30%
Cobalt-60 — ®Co 0.01
Radium-226 — ?°Ra 0.2 Alpha Spectrometry NA 75-125% <30%
Europium-152 — *2Ey 0.1
Europium-154 — 15Eu 0.03 Gamma energy analysis (direct) NA NA <30%
Europium-155 — 15°Eu 0.05
Do
Tin-126 — %3n 400 Gamma energy analysis (direct) 80-120% 75-125% <30% E R,
lodine-129 — 29| 2 Low energy gamma counting (fusion) 80-120% NA <30% E (i,>)
Technetium-99 — *Tc 1 ICP/MS (water) s E
————— 80-120% 75-125% <30% 0
Technetium-99° — % Tc 1 Liquid scintillation (acid) o
NS
N P
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Table 5-1. Analytical Performance Requirements for Soil Samples Collected in 241-T Tank Farm. (6 sheets)

) Required ) QC Acceptance Requirements
Constituent? q . b Analytical Method (prep)
Detection Limit LCS %Recovery | Spike %Recovery RPD
Uranium-233/234 — 233234y
Uranium-235/236 — 235236y
- Alpha spectrometry
Uranium-238 — 2%y 4.37E-04
80-120% 75-125% <30%
Thorium-232 — 2%2Th 4.40E-05
Neptunium-237 — %’Np 3.80E-02 Alpha spectrometry (acid) 80-120% 75-125% <30%
Tritium-3 —°H 30 Liquid scintillation (water) 80-120% 75-125% <30%
Carbon-14 — 4C 1 80-120% 75-125%
Nickel-63 — ¢3Ni 30 80-120% NA
Liquid scintillation (acid) <30%
o Selenium-79 — "°Se 10 NA NA
~ Plutonium-241 — 24Py 1.65E+04 80-120% 75-125%
Plutonium-238 — 2%8py 1 NA
Plutonium-239/240 — 239/240py 0.03 <30%
Alpha spectrometry (acid) 80-120% NA
Americium-241 — *Am 1
Curium-242 —242Cm 1 NA NA
Curium-243/244 — 243244Cm 1 Alpha spectrometry (acid) NA NA NA
Strontium-90 — %°Sr 0.18 Beta gas proportional counting (acid) 80-120% 75-125% <30%
Specific conductance — 9050 NA NA NA

¢¢0¢ 439IN31d3S
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Table 5-1. Analytical Performance Requirements for Soil Samples Collected in 241-T Tank Farm. (6 sheets)

Required ) QC Acceptance Requirements
. . b Analytical Method (prep)
Detection Limit LCS %Recovery | Spike %Recovery RPD

Constituent?

Source: RPP-PLAN-63022, Field Sampling and Analysis Plan for Soil Sampling Between Tanks T-102 and T-105.

4 talicized constituents are those that were not analyzed per RPP-PLAN-63022 analytical methods (refer to Table 4-3).

® Detection limits for non-radiological constituents are in mg/kg, and detection limits for radiological constituents are in pCi/g

€ Alpha spectrometry is equivalent to alpha energy analysis.

d Total uranium result will also be calculated using isotopic uranium analysis results. The QC Acceptance Requirements and holding time listed is applicable to the analysis of
samples for isotopic uranium.

€ Analysis for 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.

fThe laboratory shall differentiate between water extraction and acid extraction *Tc 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.

ASTM = American Society for Testing and Materials HEIS = Hanford Environmental Information System
a1 BHC = Benzene hexachloride ICP/AES = inductively coupled plasma/atomic emission spectrometry
© CAS = Chemical Abstracts Service ICP/MS = inductively coupled plasma/mass spectrometry

DDD = Dichlorodiphenyldichloroethane LCS = laboratory control sample

DDE = Dichlorodiphenyldichloroethylene NA = not applicable

DDT = Dichlorodiphenyltrichloroethane QC = quality control

GC/ECD = gas chromatography/electron capture detector RPD = relative percent difference

GC/MS = gas chromatography/mass spectrometry

References:
ASTM D6913, Standard Test Methods for Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis.
ASTM D7928, Standard Test Method for Particle-Size Distribution (Gradation) of Fine-Grained Soils Using the Sedimentation (Hydrometer) Analysis.

EPA 600/S4-86/024, Development of Standard Methods for the Collection and Analysis of Precipitation, “Method 300.7, Dissolved Sodium, Ammonium, Potassium,
Magnesium, and Calcium in Wet Deposition by Chemically Suppressed lon Chromatography.”

¢¢0¢ 439IN31d3S
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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.

T Farm analytical data have both laboratory (1) and data reviewer (3) qualifiers (refer to

Table 5-2).
Table 5-2. Qualification Flags. (2 sheets)
Flag Definition
Laboratory-Applied Flags

* Inorganics: Duplicate analysis not within control limits.

+ Inorganics: Correlation coefficient for Method of Standard Additions is < 0.995.

> Wetchem: Result greater than quantifiable range or greater than upper limit of the analysis range.

A Organics: Valid for TICs only; 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.

C Inorganics and Wetchem: The analyte was detected in both the sample and the associated QC
blank, and the sample concentration was < 5x the blank concentration.

Organics (pesticide only): The identification of a pesticide confirmed by GC/MS.

D 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.

E Inorganics: Reported value is estimated because of interference. See comments in the laboratory
data report or case narrative.

Organics: Concentration exceeds the calibration range of the GC/MS.

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

M Inorganics: Duplicate precision criteria not met.

N All except GC/MS-based analysis: The matrix spike recovery is outside of control limits.

The associated sample data may be biased.

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

U 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 translation of this qualifier code is provided in the laboratory data report or
case narrative.

5-9
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Table 5-2. Qualification Flags. (2 sheets)

Flag

Definition

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 sample is 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|<|T|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

DF
GCIMS
MDA
MDL

dilution factor PQL = practical quantitation limit
gas chromatography/mass spectrometry QC = quality control
minimum detectable activity TIC = tentatively identified compound

method detection limit

5-10
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6.0 DATA EVALUATION RESULTS

Collected soil samples and field QC water samples (i.e., liquid samples) went to two laboratories
for analysis: GEL Laboratories and 222-S Laboratory. These samples were analyzed for
chemical and radiochemical analyses. Note that the majority of analysis was performed by

GEL Laboratories.

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.

Material collected from designated sample intervals was analyzed using the analytical methods
specified in Table 1-1 except as noted in Tables 4-3 and 4-4.

6.1 NONDETECTS EXCEEDING REQUIRED DETECTION LIMITS

Laboratories were not able to meet the required detection limit (RDL) identified in the FSAP
(RPP-PLAN-63022) for some of the soil 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 5-1. A total of 170 analytical results
for soil samples, representing 17 analytes, had reported nondetect values greater than the RDL.
Of the 170 results, a total of 22 were diluted prior to analysis. Table 6-1 summarizes the
nondetect soil sample results exceeding the RDL.

6.2 DATA VALIDATION

As identified in Section 2.2, the FSAP did not identify the need for data validation.

6-1
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Table 6-1. Nondetect Soil Data Exceeding Required Detection Limit.

Constituent Requireq _ _I\/I_ethod Detection Limi_t/_ Number of Logqtioq
Detection Limit Minimum Detectable Activity Samples Identification
Metals (mg/kg)
Beryllium 0.5 0.541-1.05 10 D0104, D0106
Hexavalent Chromium 0.09 0.146-0.179 11 D0104, D0106
Silver 0.0006 0.0892-0.112 12 D0104, D0106
Thallium 0.0004 0.131-0.148 12 D0104, D0106
Radionuclides (pCi/g)
Carbon-14 1 1.27-1.46 13 D0104, D0106
Cesium-137 0.1 0.103 1 D0104
Cobolt-60 0.01 0.0463-0.123 13 D0104, D0106
Europium-152 0.1 0.102-0.236 13 D0104, D0106
Europium-154 0.03 0.13-0.368 13 D0104, D0106
Europium-155 0.05 0.0899-0.234 13 D0104, D0106
Neptunium-237 0.038 0.36-1.07 13 D0104, D0106
Plutonium-239/240 0.03 0.086-0.41 13 D0104, D0106
Radium-226 0.2 0.466-1.3 6 D0104, D0106
Strotium-90 0.18 1.05-1.95 13 D0104, D0106
Technetium-99 1 2.81-3.37 11 D0104, D0106
Thorium-232 0.000044 0.593-0.753 2 D0104
Uranium-238 0.000437 0.21 1 D0104

6.3 HOLDING TIMES AND PRESERVATION

Preservation of samples, per the FSAP, pertains to adding acids to sample bottles and/or
maintaining samples at specific temperatures. Per the information in the associated laboratory
analytical reports, samples were properly preserved.

Holding times are defined as the period of time from sample collection to sample analysis or
extraction and in some cases pertain to the period of time from sample extraction to sample
analysis. Holding times are used to help determine validity of the results.

Of the 72 soil samples, collected or composited, 26 had some analyses performed outside of
holding times. Recommended holding times for soil samples were exceeded for 100 of ~1,400
(7%) analytical results reported. No field QC water samples exceeded recommended holding
times. Exceedances occurred primarily for analyses with holding times of 48 hours or less

(70 of the 100 analytical results exceeding hold times). Table 6-2 provides details regarding
samples analyzed outside of holding times.

6-2
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Table 6-2. Soil Sample Analyses Performed Outside of Holding Times. (2 sheets)

Location Required | Analyzed Within
Sample Number Constituent Holding Two Times
ID . . .
Time Holding Time

B40V94 (quick turn) | Nitrate 48 hours | No
B40V93 (quick turn), | Nitrate 48 hours | Yes
B40XJ6, B40XJ7,
B40XJ8, B40XJ9,
B40XKO0, B40XK1
B40XJ6, B40XJ7, Nitrite, Phosphate 48 hours | Yes
B40XJ8, B40XJ9,
B40XKO0, B40XK1

Do104 B40Vv94, B40V95, pH 24 hours | No
B40V96, B40V97
B40V93, B40V98, pH 24 hours | Yes
B40XJ6, B40XJ7,
B40XJ8, B40XJ9,
B40XKO0, B40XK1
B40XJ6 Cyanide 14 days No
B40XJ8 Hexavalent Chromium 30 days No
B40XP6, B40XP7, Nitrate 48 hours | No
B40XR4 (quick turn),
B40XR5 (quick turn),
B40XR8 (quick turn)
B40XP6, B40XP7 Nitrite, Phosphate 48 hours | No
B40XP4, B40XP5, Nitrate 48 hours | Yes

D0106 B40XP8, B40XP,
B40XR0, B40XR2
(quick turn), B40XR6
(quick turn)
B40XP4, B40XP5, Nitrite, Phosphate 48 hours | Yes
B40XP8, B40XP9,
B40XR0
B40XP4, B40XP5, pH 24 hours | Yes
B40XP6, B40XP7,
B40XP8, B40XP9,
B40XRO0, B40XR2,
B40XR4, B40XR5,

D0106 B40XR6, B40XR8

(continued)
B3M5D2, B3M5F6, pH 24 hours | No
B3M5J0, B3M5J7
B3M5H3, B3M5K4 pH 24 hours | Yes
B40XR0 Cyanide 14 days Yes
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Table 6-2. Soil Sample Analyses Performed Outside of Holding Times. (2 sheets)

Location Required | Analyzed Within
Sample Number Constituent Holding Two Times
ID . - .
Time Holding Time
B40XP4, B40XP8 Bis(2-ethylhexyl) phthalate, Tributyl 14 days/ No
phosphate 40 days
B40XR0 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),
Bis(2-ethylhexyl) phthalate, Chlordane,
Dieldrin, Endrin, Gamma-BHC
(Lindane), Heptachlor, Heptachlor
epoxide, Hexachlorobenzene, Tributyl
phosphate
B40XR0 Ammonia as nitrogen, Bromide, 28 days No
Chloride, Fluoride, Sulfate, Total
Organic Carbon
B40XP4, B40XP5 Hexavalent Chromium 30 days No
BHC = Benzene hexachloride DDT = Dichlorodiphenyltrichloroethane
DDD = Dichlorodiphenyldichloroethane ID = identification
DDE = Dichlorodiphenyldichloroethylene

6.3.1 Inorganics

The only inorganic holding time exceedance occurred for hexavalent chromium (refer to
Table 6-2). Specifically, both locations had hold time exceedances, greater than 30 days
(hexavalent chromium hold time), for a total of three soil samples. The range of exceedances
was 31 days to 36 days.

6.3.2 General Chemistry

Both locations had holding time exceedances for the following constituents:

e Nitrate, nitrite, and phosphate (48 hour hold time)
e pH (24 hour hold time)
e Cyanide (14 day hold time).

Additionally, hold time exceedances occurred in one soil sample from just D0106 for ammonia
as nitrogen, bromide, chloride, fluoride, sulfate, and total organic carbon (28 days hold time).
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6.3.3 Organics

No organic holding times were exceeded for D0104 samples. Semivolatile and pesticide hold
times were exceeded from D0106 for two samples and one sample, respectively:

e Bis(2-ethylhexyl) phthalate and tributyl phosphate (14 days/40 days hold time)

e 4.4'-DDD (Dichlorodiphenyldichloroethane), 4,4'-DDE
(Dichlorodiphenyldichloroethylene), 4,4'-DDT (Dichlorodiphenyltrichloroethane), aldrin,
alpha-BHC, beta-1,2,3,4,5,6-Hexachlorocyclohexane (beta-BHC), bis(2-ethylhexyl)
phthalate, chlordane, dieldrin, endrin, gamma-BHC (Lindane), heptachlor, heptachlor
epoxide, hexachlorobenzene, and tributyl phosphate (14 days/40 days hold time).

6.3.4 Radionuclides

The maximum holding time for radiochemical analysis is 6 months (180 days) for both soil and
water samples. There were no holding time exceedances for any radionuclide analysis.

6.4 FIELD QUALITY CONTROL SAMPLES

The FSAP required collection of one field blank (FB) sample, one equipment rinsate blank (EB)

sample, and no field duplicate sample. Table 6-3 summarizes the purpose and required
frequency for each field QC water sample type.

Table 6-3. 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 None
sampling and analytical variability

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

6.4.1 Field and Equipment Rinsate Blanks

Field blank 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, field blank 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 a frequency for collection of field blanks but does
suggest a frequency of not less than 5%.
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Equipment rinsate blank samples are required when a non-dedicated sampling device is used.
An equipment rinsate blank 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 equipment decontamination procedures.
Per HASQARD, equipment rinsate blanks shall be collected in the field and at the rate specified
by the project.

Based on the QC requirements for field sampling identified in the FSAP, EB rinsate and FB
samples were to be collected for every 20 samples (i.e., frequency of 5%). Six and seven soil
sample intervals were collected from D0104 and D0106, respectively. Therefore, only one FB
and one EB was needed to be collected for this investigation. The frequency of FBs and EBs for
this investigation (one in 13 sample intervals) is 8%, which is at a higher frequency than the
required 5% frequency. Note that both the FB and EB were collected at the D0106 location.

Any analyte measured above the laboratory detection limit is evaluated for potential impacts to
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.

Table 6-4 lists the analytes exceeding two times the MDL (nonradiological constituents) or
MDA (radiological constituents) in the FBs and EBs. There were no radiological constituents
exceeding two times the MDA. Of the 97 analytical results associated with the EB samples,
approximately 9% of the results (9 samples) were greater than two times the MDL. Of the

97 analytical results associated with the FB samples, approximately 2% of the results (2 samples)
were greater than two times the MDL.

Table 6-5 identifies the soil samples and constituents from D0106 significantly impacted by EB
or FB results greater than two times the laboratory detection limit and >5% of the soil sample
result.

¢ Nine constituents were detected at values significant enough (i.e., the EB result was >5%
of the soil sample result) to impact the usability of 7 samples (63 analytical results).

e Two constituents were detected at values significant enough (e.g., the FB result was >5%
of the soil sample result) to impact the usability of 7 samples (14 analytical results).
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Table 6-4. D0106 Field and Equipment Rinsate Blank Results Greater than
Two Times the Method Detection Limit.

Location Identification

Constituent

Sample Number

Quality Control Sample Type

D0106

Ammonia as nitrogen B40XV0 Equipment blank
Calcium B40XV0 Equipment blank
Chloride B40XV0 Equipment blank
Iron B40XV0 Equipment blank
B40XV1 Field blank
Manganese B40XV0 Equipment blank
Sodium B40XV0 Equipment blank
B40XV1 Field blank
Sulfur B40XV0 Equipment blank
Zinc B40XV0 Equipment blank
Total Organic Carbon B40XV0 Equipment blank

Of the 653 detected soil sample results, 77 results (11.8%) were impacted by contamination

identified in field QC water blanks.

Table 6-5. Soil Samples from D0106 Impacted by Field Quality Control Sample Results.

(3 sheets)
| delz_not(i:g::i:t?on Constituent Iﬁﬁmgﬁ, Riglijll tS ?r?ge:fg) Quality Control Sample Type

Ammonia as BX0XP4 8.38 Equipment blank

nitrogen BXOXP5 9.88 Equipment blank

BX0XP6 9.61 Equipment blank

BXO0XP7 9.87 Equipment blank

BXO0XP8 1.75 Equipment blank

BXO0XP9 2.75 Equipment blank

D006 BX0XRO0 3.44 Equipment blank
Calcium BX0XP4 8,840 Equipment blank

BX0XP5 6,720 Equipment blank

BX0XP6 7,310 Equipment blank

BX0OXP7 9,340 Equipment blank

BXO0XP8 7,690 Equipment blank

BX0XP9 6,150 Equipment blank

BXO0XR0 6,280 Equipment blank
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Table 6-5. Soil Samples from D0106 Impacted by Field Quality Control Sample Results.
(3 sheets)
| deLnOt(i:;f:i;t?on Constituent Nsimgleer Ri?&ll tS ?r;ngellfg) Quality Control Sample Type
Chloride BX0XP4 1.74 Equipment blank
BX0XP5 1.94 Equipment blank
BX0XP6 2.57 Equipment blank
BXO0XP7 3.08 Equipment blank
BX0XP8 2.13 Equipment blank
BXO0XP9 2.56 Equipment blank
BXO0XRO0 1.96 Equipment blank
Iron BX0XP4 22,100 Equipment blank and Field Blank
BXO0XP5 19,400 Equipment blank and Field Blank
BX0XP6 20,600 Equipment blank and Field Blank
BXO0XP7 19,000 Equipment blank and Field Blank
BX0XP8 16,700 Equipment blank and Field Blank
BX0XP9 18,500 Equipment blank and Field Blank
D0106 BX0XRO 22,100 Equipment blank and Field Blank
(continued) Manganese BX0XP4 321 Equipment blank
BXO0XP5 279 Equipment blank
BXO0XP6 242 Equipment blank
BXO0XP7 266 Equipment blank
BXO0XP8 315 Equipment blank
BX0XP9 256 Equipment blank
BX0XRO0 291 Equipment blank
Sodium BX0XP4 312 Equipment blank and Field Blank
BXO0XP5 289 Equipment blank and Field Blank
BXO0XP6 308 Equipment blank and Field Blank
BXO0XP7 232 Equipment blank and Field Blank
BX0XP8 194 Equipment blank and Field Blank
BX0XP9 170 Equipment blank and Field Blank
BXO0XR0 352 Equipment blank and Field Blank
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Table 6-5. Soil Samples from D0106 Impacted by Field Quality Control Sample Results.
(3 sheets)
| deLnOt(i:;f:i;t?on Constituent Nsimgleer Ri?&ll tS ?r;ngellfg) Quality Control Sample Type

BX0XP4 61.9 Equipment blank

BX0XP5 35.3 Equipment blank

BX0XP6 69.6 Equipment blank

Sulfur BXO0XP7 47.1 Equipment blank

BX0XP8 36.4 Equipment blank

BXO0XP9 30.9 Equipment blank

BXO0XRO0 57.9 Equipment blank

BX0XP4 1,260 Equipment blank

BXO0XP5 520 Equipment blank

BX0XP6 1510 Equipment blank

E():g%l?i?lue d) 'Cl'g:zlo(r.])rganic BXOXP7 890 Equipment blank
BX0XP8 890 Equipment blank

BX0XP9 400 Equipment blank

BXO0XRO0 400 Equipment blank

BX0XP4 40.7 Equipment blank

BXO0XP5 33.9 Equipment blank

BXO0XP6 37.0 Equipment blank

Zinc BXO0XP7 36.4 Equipment blank

BXO0XP8 33.5 Equipment blank

BX0XP9 36.5 Equipment blank

BX0XRO0 39.3 Equipment blank

6.4.2 Field Duplicates

The FSAP did not identify the need to collect field duplicate samples.

6.5 LABORATORY QUALITY CONTROL

In addition to the evaluation performed for field QC water data (discussed in Section 6.4), 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 criteria
using various database queries. Table 6-6 summarizes the FSAP acceptance criteria for
laboratory QC samples.
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Table 6-6. Sampling and Analysis Plan Acceptance Criteria for Laboratory
Quality Control Samples.

Quality Control

Element Acceptance Criteria

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

Laboratory blank | The FSAP (RPP-PLAN-63022, Field Sampling and Analysis Plan for Soil Sampling
samples Between Tanks T-102 and T-105) does not have a QC requirement for laboratory blanks.
In lieu of an FSAP 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.

LCS/LCD LCS percent recovery must be between the upper and lower control limits listed in the
FSAP 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.

MS/MSD Laboratory spike recoveries, where the sample result is <4 times the spiking concentration,
are evaluated by comparing the percent recovery with the minimum and maximum control
limits listed in the FSAP 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 >4x the spiking concentration.

FSAP = field sampling and analysis plan MDL = minimum detection limit
LCD = laboratory control sample duplicate MS = matrix spike

LCS = laboratory control sample MSD = matrix spike duplicate
MDA = minimum detectable activity RPD = relative percent difference

6.5.1 Laboratory Contamination

Hanford Site laboratory contracts require laboratory method blanks to be analyzed with each
batch of up to 20 samples. A total of 711 unique laboratory blank results were reported.
Constituents were detected in 29 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 criteria if the
corresponding batch laboratory blank concentration exceeds 5% of the standard value reported
for an analyte.

Table 6-7 summarizes the number of constituents impacted by laboratory blank contamination.
A total of 27 analytical results from 10 constituents did not meet the evaluation criteria.

Seven of the constituents (21 analytical results) are associated with soil samples and three of the
constituents (6 analytical results) are associated with field QC samples.

6.5.2 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 samples to accuracy requirements listed in Table 5-1. A total of

358 MS/MSD pairs, LCS/laboratory control sample duplicate (LCD) pairs and duplicate samples
were evaluated. All of the results satisfied evaluation criteria.
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Table 6-7. Field Sample Analyses Impacted by Laboratory Blank Contamination.

Constituent Sample Number

Semivolatile Organic Compounds

Bis(2-ethylhexyl) phthalate (1 sample) B40XP5

Metals

Antimony (7 samples) B40XP4, B40XP5, B40XP6, B40XP7, B40XP8, B40XP9, B40XRO0
Boron (7 samples) B40XJ6, B40XJ7, B40XP4, B40XP5, B40XP6, B40XP7, B40XR0
Cadmium (2 samples) B40XP8, B40XP9

Calcium (2 samples) B40XV0, B40XV1

Lead (1 sample) B40XJ7

Sulfur (2 samples) B40XV0, B40XV1

Zinc (2 samples) B40XV0, B40XV1

General Chemistry

Fluoride (2 samples) B40XP8, B40XP9

Nitrate (quick turn) (1 sample) B40XR4

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

6.6 ACCURACY

Two types of QC are used to assess accuracy. The LCS is 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.

6.6.1 Laboratory Control Samples

A total of 620 LCS results were reported for the data set. Approximately 94% of the results
satisfied evaluation criteria. Some LCS values (38 results within the data set, impacting

14 batches) were reported outside of the FSAP analytical performance requirements listed in
Table 5-1. Of the LCS values that were outside the FSAP requirements, all but two results
(batch 00115893 [technetium-99] and batch 2148056 [4,4'-DDT]) were within the laboratory
accuracy performance requirements. Table 6-8 identifies the constituents and impacted batches
for which LCS values were outside of the FSAP accuracy requirements.

The LCS values reported outside of the FSAP analytical performance requirements were related
to 77 field sample analyses (Table 6-9). However, 73 of the impacted field sample analyses were
nondetect for the target analyte. The results were reported and data are considered usable.
Bis(2-ethylhexyl) phthalate was detected in one of the impacted field sample analyses
(B40XRO0). This result had been qualified with an “X” flag and is considered usable.
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Three impacted total organic carbon results (B40XRO0, B40XP8, and B40XP9) are potentially
biased low, but still usable for decision making.

Table 6-8. Constituent with Associated Batches that Exceeded Sampling and Analysis
Plan Laboratory Control Sample Accuracy Requirements.

Constituent Batch Number

Semivolatile Organic Compounds

Bis(2-ethylhexyl) phthalate (2 batches — GEL Laboratories) | 2173054, 2180418

Tributyl phosphate (1 batch — GEL Laboratories) 2180418
Pesticides
4,4-DDT (Dichlorodiphenyltrichloroethane) 2148056
(1 batch — GEL Laboratories)
4,4'-DDE (Dichlorodiphenyldichloroethylene) 2148056, 2173731
(2 batches — GEL Laboratories)
4,4-DDT (Dichlorodiphenyltrichloroethane) 2148056, 2173731
(2 batches — GEL Laboratories)
Aldrin 2148056, 2165001, 2173731, 2176423, 2182481
Alpha-BHC (2 batches — GEL Laboratories) 2148056, 2173731
beta-1,2,3,4,5,6-Hexachlorocyclohexane (beta-BHC) 2148056, 2173731
(2 batches — GEL Laboratories)
Dieldrin 2148056, 2173731, 2176423, 2182481
Endrin (1 batch — GEL Laboratories) 2148056
Gamma-BHC (Lindane) 2148056, 2165001, 2173731
Heptachlor (2 batches — GEL Laboratories) 2148056, 2173731
Heptachlor epoxide (2 batches — GEL Laboratories) 2148056, 2173731

Polychlorinated Biphenyls

Aroclor-1016 (2 batches — GEL Laboratories) 2159546, 2181462

Aroclor-1260 (1 batch — GEL Laboratories) 2159546

General Chemistry

Cyanide (2 batches — GEL Laboratories) 2153352, 2179989

Total organic carbon (1 batch — GEL Laboratories) 2177123

Radionuclides

Technetium-99 (1 batch — 222-S Laboratory) 00115893
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Table 6-9. Field Sample Analyses Impacted by Laboratory Control Sample Results
Outside of Sampling and Analysis Plan Criteria. (2 sheets)

Constituent Sample Number

Semivolatile Organic Compounds

Bis(2-ethylhexyl) phthalate (3 samples) B40XRO0, B40XV0, B40XV1
Tributyl phosphate (1 sample) B40XR0
Pesticides

4,4'-DDD (Dichlorodiphenyldichloroethane) B40XJ6, B40XJ7, B40XP5, B40XP6, B40XP7,
(7 samples) B40XV0, B40XV1
4,4'-DDE (Dichlorodiphenyldichloroethylene) B40XJ6, B40XJ7, B40XP5, B40XP6, B40XP7
(5 samples)
4,4'-DDT (Dichlorodiphenyltrichloroethane) B40XJ6, B40XJ7, B40XP5, B40XP6, B40XP7
(5 samples)
Aldrin (9 samples) B40XJ6, B40XJ7, B40XP4, B40XP5, B40XP6,

B40XP7, B40XP8, B40XP9, B40XR0
Alpha-BHC (5 samples) B40XJ6, B40XJ7, B40XPS5, B40XP6, B4OXP7
beta-1,2,3,4,5,6-Hexachlorocyclohexane (beta-BHC) | B40XJ6, B40XJ7, B40XP5, B40XP6, B40XP7
(5 samples)
Dieldrin (8 samples) B40XJ6, B40XJ7, B40XP5, B40XP6, B40XP7,

B40XP8, B40XP9, B40XR0
Endrin (2 samples) B40XJ6, B40XJ7
Gamma-BHC (Lindane) (6 samples) B40XJ6, B40XJ7, BAOXP4, B40XP5, BA0OXPS,

B40XP7
Heptachlor (5 samples) B40XJ6, B40XJ7, B40XP5, B40XP6, B40XP7
Heptachlor epoxide (5 samples) B40XJ6, B40XJ7, B40XP5, B40XP6, B40XP7

Polychlorinated Biphenyls
Aroclor-1016 (3 samples) B40XKO0, B40XV0, B40XV1
Aroclor-1260 (1 sample) B40XKO0
General Chemistry
Cyanide (3 samples) B40XKO0, B40XK1, B40XR0
Total organic carbon (3 samples) B40XR0, B40XP8, B40XP9
Radionuclides

Technetium-99 (quick turn) (1 sample) B40V95

Note: Bold sample numbers are liquid field quality control samples.
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6.6.2 Matrix Spike Recovery

MS and MSD recoveries are also used as a measure of analytical accuracy. A total of 132 MS
and MSD sample results were reported. For sample results less than or equal to four times the
spiking concentration, laboratory spike recoveries were evaluated by comparing the percent
recovery against the laboratory analytical performance requirements described in the FSAP.

In cases where the sample concentration is greater than four times the spiking concentration,
spike recoveries are not evaluated. All but one MSD result (tantalum, B40XV0) satisfied the
performance requirements. Tantalum sample B40XV0 is an EB and does not impact the
usability of any soil sample results.
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7.0 DATA USABILITY CONCLUSIONS

The assessment noted some deficiencies in the data. The deficiencies are summarized in the
following sections.

7.1  DATA VERIFICATION CONSIDERATIONS

While there was no specific data verification requirement called out in the FSAP for the data set
addressed in this document, 100% of the data packages were verified with no significant issues
noted.

e Soil samples were collected at 13 of the 18 planned sample intervals because one of the
three locations was not pushed.

e Several requested constituents (cerium, lanthanum, neodymium, acetate, formate,
glycolate, and oxalate) were not reported by the analytical laboratory but are not needed
to investigate the cesium-137 issue at drywell 50-02-05.

The required field QC water samples were collected in accordance with the FSAP. In addition,
the analyses were performed in accordance with the contractually-required analytical
methodology, except as identified in Table 4-2. Laboratory-applied qualifiers were appropriately
assigned to the soil and field QC water sample results.

7.2 DATA VALIDATION CONSIDERATIONS

As identified in Sections 2.2 and 6.2, the FSAP did not identify the need for data validation.

7.3 FIELD QUALITY CONTROL CONSIDERATIONS

Field QC water samples were collected and analyzed in accordance with the FSAP. Of the

653 detected soil sample results, 77 results (11.8%) were impacted by contamination identified
in field QC water blanks. The goal of the study was to investigate the source of high cesium-137
activity in drywell 50-02-05. None of the field QC water blanks were contaminated with
cesium-137, so for the purpose of this project, contamination in field QC blanks does not impact
the usability of the cesium-137 soil results. The other impacted soil sample results were

>20 times the concentration identified in the field QC water blanks and should be considered
usable for the purpose of this investigation.

74 LABORATORY QUALITY CONTROL CONSIDERATIONS

Laboratory QC samples were analyzed at the required frequency outlined in the FSAP.
The MS/MSD, LCS/LCD, RPD, and laboratory duplicate samples associated with cesium-137
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soil data were within the acceptance criteria identified in the FSAP. The LCS and MS
performance demonstrated by the laboratory for other constituents, while in some cases outside
of those dictated by the FSAP, should be considered as best achievable with current technology,
and the associated results should be considered usable for the purpose of this project. Results
that did not meet the criteria identified in the FSAP were flagged with an “X” qualifier, as
appropriate.

Cesium-137 contamination was not identified in any of the laboratory blanks. The other results
impacted by laboratory blank contamination were flagged with a “B” or “C” qualifier, as
appropriate to the method category (e.g., organic, inorganic, radiological).

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 overall degree of qualified (flagged) data points to
be considered usable for the purpose of investigating the source of high cesium-137 activity in
drywell 50-02-05, which is between Tanks T-102 and T-105.

Given the high degree of acceptable data, the analytical results (general chemistry, inorganic,
organic, and radiochemical) are considered useable for the intended purposes stated in

Section 3.0. Sample results accurately indicate the presence or absence of target analyte
contamination at sample locations. Laboratory and matrix accuracy and precision are in 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 determine
whether any analytical data should be rejected as a result of QA/QC deficiencies. The
conclusions of this assessment are that the data that have been collected are of the right type,
quality, and quantity for the purpose of this investigation.
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