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1.0 INTRODUCTION

The work performed under RPP-PLAN-65640, Field Sampling and Analysis Plan for Soil
Samples in Support of Interim Measures at 241-B Tank Farm, Phase 2 (the field sampling and
analysis plan [FSAP]) provided data to support recommendations in RPP-RPT-49089, Hanford
B-Farm Leak Inventory Assessments Report. The FSAP was prepared by Washington River
Protection Solutions, LLC' to support field activities for Phase 2 of interim measures vadose
zone soil sampling in 241-B Tank Farm (B Farm) (hereinafter referred to as the Phase 2 B Farm
vadose zone soil investigation).

This data quality assessment (DQA) report evaluates the laboratory analytical results for the soil
samples collected for the Phase 2 B Farm vadose zone soil investigation, in accordance with the
FSAP (RPP-PLAN-65640). The Phase 2 B Farm vadose zone soil investigation was conducted
under the direction of Washington River Protection Solutions, LLC. The FSAP also identifies
that the investigation would include opportunistic sampling in support of the Resource
Conservation and Recovery Act requirements and characterization efforts.

B Farm is in the 200 East Area of the Hanford Site. Figure 1-1 shows the locations in B Farm
where ten direct pushes were drilled (five for sampling and five for geophysical logging).
During drilling, vadose zone soil samples were collected from five of the direct push locations
for laboratory analysis and characterization. The Data Quality Objectives, included in
Appendix C of the FSAP, describe the study area boundary and investigation methods needed to
address data gaps associated with the Phase 2 B Farm vadose zone soil investigation. The FSAP
defines the requirements for field characterization, laboratory analysis, and data reporting for the
samples.

1.1 PURPOSE

The DQA process involves the scientific evaluation of data to determine whether the data are of
the right type, quality, and quantity to support their intended use, as specified in the FSAP.

The purpose of this DQA is to determine whether the data collected from the Phase 2 B Farm
vadose zone soil investigation meets the FSAP requirements and specify how the quality control
(QC) limits were met. The information in this report considers DQA guidelines established by
the U.S. Environmental Protection Agency (EPA), based on EPA/240/B-06/002, Data Quality
Assessment: A Reviewer’s Guide, EPA QA/G-9R, as applicable and follows guidelines for data
usability assessments established by EPA’s Environmental Programs and Strategic Planning
organization based on EPA/240/R-02/004, Guidance on Environmental Data Verification and
Data Validation, EPA QA/G-8. The DQA completes the data lifecycle (i.e., planning,
implementation, and assessment) initiated by the Data Quality Objectives process
(EPA/240/B-06/002).

! Washington River Protection Solutions, LLC transitioned to Hanford Tank Waste Operations and Closure, LLC
(H2C) on February 24, 2025.

1-1
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Figure 1-1. Direct Push Locations for Phase 2 Interim Measures

241-B Tank Farm Soil Sampling.

e ___——_———————:_;_I.T—___
| 7
| B-204 B-203 B-202 B.201
ah

| | ® ©
| | D0492 D04g4
H 0 o
“ /H“ /
| | Do4so \ / \ / i
e ( ¢ | Bm2 | | B409 | | B106 | |

@ \T/

B-103

w i@

/]

. Phase2 Sample Locations

O

50 100 150

o 1T O

200 Feet Location
I ' I ] — Tank Farm Fenceline
| I | T L _
= de Li
10 20 30 40 Meters ascade Line

Previous Borehole Sample

[ Single Shell Tank
1 Assumed Leaker
I Building

Road

Pipeline

FESI_2025_0027

12 of 65



RPP-RPT-65443 Rev.00 12/8/2025 - 6:51 AM 13 of 65

RPP-RPT-65443, Rev. 0

1.2 SCOPE

This DQA evaluates analytical results from vadose zone soil samples and field QC samples
collected from B Farm, and the laboratory QC samples, as required by the FSAP. The data are
evaluated to determine whether they meet the analytical criteria outlined in the FSAP and are
adequate to support decision making for B Farm. The evaluation process is not intended to be a
definitive analysis of a project or problem. Rather, the method provides an initial assessment of
the quality of the generated data based solely on the associated QC information.

This DQA focuses on the chemical and radiological characterization data collected by sampling
the B Farm vadose zone soil, as required by the FSAP. The DQA methodology includes data
verification, data validation, and data usability evaluations. However, data validation was not
required by the FSAP for this DQA. Evaluation of geophysical logging data or physical
properties data is not within the scope of this DQA, and therefore not included in this report.

The DQA guidance outlines five steps for conducting the statistical part of a DQA, which
begins with a review of the planning documentation (i.e., the Data Quality Objectives), and
ends with an answer to the problem or question posed during the planning phase of the study
(EPA/240/B-06/002). Portions of the EPA five-step process that describe statistical methods
do not apply to this DQA. This is because the data will not be used for a statistical analysis to
confirm the success of a remedial or response action. Statistical methods were not used as part
of this DQA because a statistical test was not defined in the FSAP for analysis of the results.

1.2.1 Data Verification

Data verification is the process of evaluating the completeness, correctness, conformance, and
compliance of a specific data set against the method or against procedural and/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). Data verification was performed for every laboratory report for the Phase 2 B Farm
vadose zone soil investigation, in accordance with the FSAP.

1.2.2 Data Validation

Data validation is an independent assessment to ensure the reliability of the data. Analytical data
validation provides a level of assurance that a constituent is present or absent. Validation may
also include verification of instrument calibrations, evaluation of analytical results based on
method blanks, recovery of various internal standards, correctness of uncertainty calculations,
correctness of identification and quantification of constituent, and the effect of quality
deficiencies on data reliability. Data validation was not required by the FSAP; therefore, it was
not performed for this dataset.
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1.2.3 Data Usability

Data usability is a determination of the adequacy of the entire data set to support a particular
environmental decision. The data usability is assessed, in part, by evaluating data quality
indicators (DQIs) such as precision, accuracy, representativeness, comparability, completeness,
and sensitivity for the specific data sets (individual laboratory reports) in accordance with
EPA/240/R-02/009, Guidance for Quality Assurance Project Plans, EPA QA/G-5. Conclusions
drawn from such sample results depend on the validity and accuracy of the site knowledge and
professional judgment.

Information from data verification is reviewed to determine the usability of the data set as a
whole, and the DQI evaluation process is performed to determine the quality of individual
results. DQIs are discussed in Section 1.3.5, evaluations that are performed for this DQA are
discussed in Section 3.0, and data usability conclusions are summarized in Section 4.0.

1.3 PROJECT BACKGROUND

This section summarizes the sampling design, analytical methods, soil samples, field and
laboratory QC samples, DQIs, and qualifications flags that may be applied to analytical data.

1.3.1 Soil Sampling Design

Using a judgmental sampling design, the FSAP identified five locations for vadose zone soil
sampling in B Farm using direct push technology. Locations were selected using professional
judgment, considering study area infrastructure, past releases, and site conditions. Each location
included one direct push for geophysical logging, which was planned for a maximum depth of
170 ft below ground surface (bgs), and one direct push for sampling. Up to five sample intervals
were planned for each direct push sample location. Vadose zone soil sample intervals and depths
were determined using data collected during the geophysical logging push and historical
information (e.g., operational history, leak loss inventory), as required by the FSAP. Because the
vadose zone soil sample intervals and depths were determined using the geophysical logging
results, sample interval depths between locations vary. Vadose zone soil sample intervals and
depths are discussed in Section 2.0.

1.3.2 Field Quality Control Samples

The FSAP required the collection of the following field QC sample types: field blanks (FBs),
equipment blanks (EBs), and field duplicates. The purpose of each field QC sample type is
discussed in this section and summarized in Table 1-1. The FSAP initially planned to use
deionized water for field QC samples. It was later determined to use silica sand of known
cleanliness for the EBs and FBs as it better represents the soil sample matrix.

The FB samples are prepared during field 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.
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DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Document
(HASQARD) does not identify a frequency for collection of FBs but does suggest a frequency of
no less than 5%. Per the FSAP, FBs were to be collected at a frequency of 5% (e.g., one FB
sample collected for every 20 field samples).

Table 1-1. Field Quality Control Sample Purpose.

Quality Control Sample Type Purpose

Field blank Assess contamination from containers or transportation
Equipment blank Verify adequacy of sampling equipment decontamination

Field duplicate Estimate precision, including sampling and analytical variability

EB samples are required when a non-dedicated sampling device is used. The silica sand was run
through decontaminated sampling equipment. Analytical results for the EB samples are used to
verify the adequacy of sampling equipment decontamination procedures. Per HASQARD, EBs
shall be collected in the field and at the rate specified by the project. Per the FSAP, EBs were to
be collected at a frequency of 5% (e.g., one EB sample collected for every 20 field samples).

A baseline silica sand sample was prepared to assist with interpreting the FB and EB results.
The baseline silica sand sample results are compared to FB and EB results to assess bias that
may be introduced by the silica sand used in field QC samples. The baseline silica sand results
are discussed and evaluated in Section 3.3.1.

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 as the original sample. Duplicates are two separate
samples taken from the same source, stored in separate containers, and analyzed independently.
Duplicates are generally collected from an area with expected contamination so that valid
comparisons between the samples can be made. Per HASQARD, field duplicates are
recommended to be collected at a frequency of 5% to 10% of the samples collected per

matrix (e.g., soil). The FSAP identified that field duplicates were to be collected at a frequency
of 25% for surface samples; this is because field duplicates cannot be collected for subsurface
samples using direct push technology.

1.3.3 Analytical Methods

Both multi-component and single-component method-based analyses were used.
Multi-component, method-based analyses are typically based on EPA methods 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 on
EPA methods that yield concentration data for a single target analyte in a single analysis. Per the
FSAP, vadose zone soil samples were analyzed using the methods identified in Table 1-2.

Analyses in the FSAP are described as standard and “quick turn.” Quick turn analyses for
cesium-137, technetium-99, nitrate, pH, and specific conductance were performed on 1:1 water
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extracts of soil samples. Quick turn results were to be reported on an expedited timeframe
(within 7 days of the last sample received for a batch) to aid in the selection of deep vadose zone
soil sample intervals. Quick turn analyses are not included in the DQA evaluations, unless
otherwise noted.

Table 1-2. Soil Sampling Analytical Method Requirements for 241-B Tank Farm.

(2 sheets)

Primary Method (Preparation Method)®

Constituent/Physical Properties

6010 ICP/AES (acid)

Aluminum, Antimony, Barium, Beryllium, Boron, Calcium,
Chromium, Copper, Iron, Lead, Magnesium, Manganese,
Molybdenum, Phosphorous, Potassium, Silicon, Silver, Sodium,
Strontium, Sulfur, Tin, Zinc

6020 ICP/MS (acid)

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

Calculated from isotopic uranium results

Uranium

7471 Cold vapor atomic absorption (acid)

Mercury

7196 Colorimetric (water)

Hexavalent Chromium

9056 Ton chromatography (water)

Bromide, Chloride, Fluoride, Nitrateb, Nitriteb, Phosphate, Sulfate

9012 Colorimetric Cyanide

9045 pH

9050 Specific Conductance

9060 Total Organic Carbon

8082 GC/ECD (acid) Aroclor-1016, Aroclor-1221, Aroclor-1232, Aroclor-1242,
Aroclor-1248, Aroclor-1254, Aroclor-1260

8270 GC/MS (acid) bis(2-Ethylhexl)phthalate, Tributyl phosphate

Gamma energy analysis (direct)

Antimony-125, Cesium-137, Cobalt-60, Europium-152,
Europium-154, Europium-155, Tin-126

Low energy gamma counting (fusion)

Todine-129

Liquid scintillation (acid)

Technetium-99, Carbon-14, Nickel-63, Plutonium-241,
Selenium-79

Liquid scintillation (water)

Tritium

Alpha energy analysis (acid)

Americium-241, Curium-242, Curium-243/244, Neptunium-237,
Plutonium-238, Plutonium-239/240, Radium-226, Thorium-232,
Uranium-233/234, Uranium-235/236, Uranium-238

Beta gas proportional counting (acid)

Strontium-90

Gravimetric Percent solids®
Gravimetric Percent water®
Gravimetric Bulk (sediment) density®

ASTM D7928, ASTM D6913

Particle size distribution®
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Table 1-2. Soil Sampling Analytical Method Requirements for 241-B Tank Farm.
(2 sheets)

Primary Method (Preparation Method)? Constituent/Physical Properties

# Equivalent methods may have been used by the laboratory with prior approval by the Project Manager. The most current
version/revision of methods and/or test plans are preferred.

b 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.

¢ Physical properties are not evaluated in this report.

ASTM = American Society for Testing and Materials

CAS Chemical Abstracts Service

GC/ECD gas chromatography/electron capture detector

GC/MS = gas chromatography/mass spectrometry

ICP/AES inductively coupled plasma/atomic emission spectrometry
ICP/MS = inductively coupled plasma/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.

RPP-PLAN-65640, Field Sampling and Analysis Plan for Soil Samples in Support of Interim Measures At 241-B Tank Farm,
Phase 2

SW-846, Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods.

1.3.4 Laboratory Quality Control Samples

The quality assurance/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 samples (5%), whichever is more frequent.
The QC frequency is monitored through the data login and verification process and is not
rechecked as a part of the DQA. When the laboratories detect failures in batch QC samples, the
laboratories usually apply a QC laboratory qualifier to the data.

Laboratory QC samples estimate precision and accuracy of the analytical data. The laboratory
method blanks, duplicates, laboratory control sample (LCS)/blank spike, and matrix spikes
(MSs) are defined in Chapter 1 of SW-846 and discussed below.

Each analytical batch contains a laboratory method blank, which is a material of composition
like that of the samples with known/minimal contamination from the analytes of interest, that is
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.

For most analyses, a known quantity of representative analytes of interest (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) or where analytical recovery is evaluated from recovery of the
tracers or carriers, the accuracy of laboratory preparation and analysis is evaluated using QC
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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.

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, a
matrix spike duplicate (MSD) may be used to assess precision of inorganic and organic
parameters. For an MSD, a separate aliquot is removed from the same sample container and
spiked in the same manner as the MS. The MS/MSD results are used to calculate an RPD and
assess precision.

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 the preparation and
analysis steps used in the method. The LCS or QC reference sample measures the accuracy of
the analytical process. Laboratory control sample duplicate (LCD) results are compared to the
LCS results, which are evaluated as RPDs and are used to assess precision of the LCS.
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.

Per the FSAP, if sample material was not sufficient to perform all laboratory QC analyses,
analyses were to be prioritized, and sample material allocated to complete as many analyses as
possible in priority order (refer to Section 4.2 of the FSAP). If insufficient samples were
available for completion of laboratory QC analyses, the laboratory was to make note of the
condition in the laboratory data report, and the associated data results were to have laboratory
qualifiers added as appropriate. If sample volume is insufficient to run all method-required QC,
where spike duplicates are required, duplicates do not need to be analyzed, and where duplicates
are required, spike duplicates are not required. Minimally, a duplicate and spike (or spike
duplicate) is required per laboratory batch (refer to Section 5.2.1 of the FSAP).

Table 1-3 summarizes the FSAP acceptance criteria for laboratory QC samples.
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Table 1-3. Laboratory Quality Control Sample Acceptance Criteria.

Primary
Sample Type Characteristic Acceptance Criteria
Evaluated
Laboratory Laboratory The FSAP does not have a quality control requirement for laboratory
blank contamination blanks. In lieu of an FSAP requirement, laboratory blanks exceeding
the MDL or MDA were compared to associated detected batch
samples. Laboratory blank results that exceed 5% of any of the
associated sample result concentrations were considered significant.
Laboratory Laboratory Where laboratory duplicate samples have one or both of the measured
DUP, MSD, reproducibility, concentrations >MDL (or 5x the MDA for radiological analyses), the
and LCD precision RPD must be <30% for solid matrices to be considered acceptable.
LCS/LCD Laboratory and LCS percent recovery must be between the upper and lower control
method accuracy, limits listed in the FSAP. Where the LCS percent recovery is outside
precision FSAP control limits, the RPD for the LCD must be <30% for soil
matrices.
Laboratory Matrix effect/ Where the sample result is <4x the spiking concentration, the MS
MS laboratory accuracy percent recovery must be between the upper and lower control limits
listed in the FSAP. In addition, where the sample result is <4x the
Laboratory Laborato.ry. ) spiking concentration, the RPD for the MSD must be <30% for soil
MSD reproducibility, matrices. Spike values are not applicable when a sample result is >4 x
laboratory and method | spiking concentration.
accuracy, precision

DUP = duplicate MDL = minimum detection limit
FSAP = field sampling and analysis plan MS = matrix spike

LCD = laboratory control sample duplicate MSD = matrix spike duplicate
LCS = laboratory control sample RPD = relative percent difference

MDA = minimum detectable activity

Reference: RPP-PLAN-65640, Field Sampling and Analysis Plan for Soil Samples in Support of Interim Measures at
241-B Tank Farm, Phase 2.

1.3.5 Data Quality Indicators

Data usability is assessed, in part, by DQI evaluations of precision, accuracy, representativeness,
comparability, completeness, bias, and sensitivity. These DQI terms are defined in Table 1-4.
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Table 1-4. Data Quality Indicators. (3 sheets)

12/8/2025 - 6:51 AM

Data Quality
Indicator Definition Determination Methodologies Corrective Actions
(QC Element)?
Precision Precision measures the agreement Use the same analytical instrument to If duplicate data do not meet objective:
. among a set of replicate measurements. make repeated analyses on the same
(field duplicates, £ P P y e Evaluate apparent cause (e.g., sample

laboratory sample
duplicates, and
matrix spike

Field precision is assessed through the
collection and analysis of field
duplicates. Analytical precision is
estimated by duplicate/replicate

sample.

Use the same method to make repeated
measurements of the same sample

heterogeneity)

e Request reanalysis or re-measurement

duplicates) analyses, usually on laboratory control within a single laboratory. e Qualify the data before use.
samples, spiked samples, and/or field Acquire replicate field samples for
samples. information on sample acquisition,
handling, shipping, storage, preparation,
and analytical processes and
measurements.
Accuracy Accuracy is the closeness of a measured | Analyze a reference material or If recovery does not meet objective:

(laboratory control
samples, matrix

result to an accepted reference value.
Accuracy is usually measured as a
percent recovery. QC analyses used to

reanalyze a sample to which a material
of known concentration or amount of
pollutant has been added (a spiked

¢ Qualify the data before use

spikes, and ' e Request reanalysis or re-measurement.
measure accuracy include standard sample).

surrogates) .
recoveries, laboratory control samples,
spiked samples, and surrogates.

Representativeness | Sample representativeness expresses the | Evaluate whether measurements are If results are not representative of the system

. degree to which data accurately and made and physical samples collected in | sampled:
(field duplicates) g 4 PRy P P

precisely represent a characteristic of a
population, parameter variations at a
sampling point, a process condition, or
an environmental condition. It is
dependent on the proper design of the
sampling program and will be satisfied
by ensuring that the approved plans
were followed during sampling and
analysis.

such a manner that the resulting data
appropriately reflect the environment or
condition being measured or studied.

o Identify the reason for results not being
representative

o Flag for further review
e Review data for usability

e [f data are usable, qualify the data for limited
use and define the portion of the system that
the data represent.
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Table 1-4. Data Quality Indicators. (3 sheets)

12/8/2025 - 6:51 AM

Data Quality
Indicator Definition Determination Methodologies Corrective Actions
(QC Element)?
Representativeness e [f data are not usable, flag as appropriate
(ﬁeld. duplicates) e Redefine sampling and measurement
(continued) requirements and protocols
e Resample and reanalyze, as appropriate.
Comparability Comparability expresses the degree of Use identical or similar sample If data are not comparable to other data sets:
. confidence with which one data set can collection and handling methods, sample . .
(field duplicates, o Identify appropriate changes to data

laboratory control
samples, matrix
spikes, and matrix

be compared to another. It is dependent
upon the proper design of the sampling
program and will be satisfied by
ensuring that the approved plans are

preparation and analytical methods,
holding times, and QA protocols.

collection and/or analysis methods

o Identify quantifiable bias, if applicable

spike duplicates) followed and that proper sampling and * Qualify the data as appropriate
analysis techniques are applied. e Resample and/or reanalyze if needed
e Revise sampling/analysis protocols to ensure
future comparability.
Completeness Completeness is a measure of the Compare the number of valid If data set does not meet the completeness

(no QC element;
addressed in data
quality assessment)

amount of valid data collected compared
to the amount planned. Field
completeness is a measure of the
number of samples collected versus the
number of samples planned. Laboratory
completeness is a measure of the
number of valid measurements
compared to the total number of
measurements planned.

measurements completed (samples
collected or samples analyzed) with
those established by the project’s quality
criteria (data quality objectives or
performance/acceptance criteria).

objective:

o Identify appropriate changes to data
collection and/or analysis methods

o Identify quantifiable bias, if applicable
e Resample and/or reanalyze if needed

e Revise sampling/analysis protocols to ensure
future completeness.
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Table 1-4. Data Quality Indicators. (3 sheets)

12/8/2025 - 6:51 AM

Data Quality
Indicator Definition Determination Methodologies Corrective Actions
(QC Element)?
Bias Bias is the systematic or persistent Sampling bias may be revealed by For sampling bias:

(equipment blanks,
field blanks,
baseline silica
sand, laboratory
control samples,
matrix spikes, and

distortion of a measurement process that
causes error in one direction (e.g., the
sample measurement is consistently
lower than the sample’s true value).
Bias can be introduced during sampling,
analysis, and data evaluation.

analysis of replicate samples.

Analytical bias may be assessed by
comparing a measured value in a sample
of known concentration to an accepted
reference value or by determining the
recovery of a known amount of

e Properly select and use sampling tools.

o Institute correct sampling and subsampling
practices to limit preferential selection or loss
of sample media.

e Use sample handling practices, including

method blanks) Analytical bias refers to deviation in contaminant spiked into a sample proper sample preservation, that limit the loss
one direction (i.e., high, low, or (matrix spike). or gain of constituents to the sample media.
unknown) of the measured value from a
known spiked amount. o Analytical data that are known to be affected
by either sampling or analytical bias are
flagged to indicate possible bias.

e Laboratories that are known to generate
biased data for a specific analyte are asked to
correct their methods to remove the bias as
best as practicable. Otherwise, samples are
sent to other laboratories for analysis.

Sensitivity Sensitivity refers to the capability of a Determine the minimum concentration If detection limits do not meet objective:

(method detection
limit, practical
quantitation limit)

method or instrument to detect a given
analyte at a given concentration and
reliably quantitate the analyte at that
concentration.

or attribute to be measured by a method
or an instrument (instrument detection
limit).

The lower limit of quantitationb is the
lowest level that can be routinely
quantified and reported by a laboratory.

e Request reanalysis or re-measurement using
methods or analytical conditions that will
meet required detection or limit of
quantitation

o Qualify/reject the data before use.

QA = quality assurance

QC = quality control

Source: SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, as amended.

& QC acceptance requirements are provided in Section 2.2.

5 For purposes of this sampling plan, the lower limit of quantitation is interchangeable with the practical quantitation limit.
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1.3.6 Qualification Flags

When generating environmental analytical data, several qualification flags may be assigned to an

individual result. The Hanford Environmental Information System (HEIS) database carries
qualification flags applied by up to three sources: (1) the laboratory, (2) the third-party data

validator, and/or (3) a data reviewer, as applicable. Qualification flags applicable to this data set

are defined in Table 1-5.

Table 1-5. 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.

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

Inorganics and Wetchem: The analyte was detected at a value less than the contract RDL or PQL, but
greater than or equal to the IDL/MDL (as appropriate). The “B” and “U” qualifiers are mutually
exclusive.

Organics: The analyte was detected in both the associated QC blank and in the sample, and the blank
concentration exceeded the customer’s contractual requirements.

Radionuclides: The associated QC sample blank has a result greater than the MDA, and after corrections,
the result is greater than or equal to the MDA for this sample, and the blank concentration exceeded the
customer’s contractual requirements.

Inorganics and Wetchem: The analyte was detected in both the sample and the associated QC method
blank, and the blank concentration exceeded the customer’s contractual requirements.

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

All: Analyte was reported at a secondary dilution factor (i.e., the primary preparation required dilution to
either bring the analyte within the calibration range or to minimize interference).

Inorganics: Reported value is estimated because of interference or because it exceeds the calibration
range. See comment on cover page, case narrative, or specific data sheet.

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

Laboratory holding time exceeded before the sample was analyzed.

Organics: estimated value — (1) constituent detected at a level less than the RDL or PQL and greater than
or equal to the MDL, (2) estimated concentration for TICs.

Inorganics: Duplicate precision criteria not met.

All (except GC/MS): Spike and/or spike duplicate sample recovery is outside control limits.

Organics (GC/MS only): presumptive evidence of compound based on mass spectral library search.

LCS recoveries and/or concentration(s) were detected outside control limits.

Organics (PCBs only): Aroclor target analyte with greater than 25% difference between column analyses.

1-13
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Table 1-5. Qualification Flags. (2 sheets)

Flag

Definition

Organics (Dioxins and PCB-congeners only): Estimated maximum concentration. Used if one of the
qualitative identification criteria is not met (e.g., chlorine isotopic ratios outside theoretical range).

Inorganics: Reported value determined by the Method of Standard Additions.

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

All: Nondetect — analyzed for but not detected above limiting criteria. Limiting criteria may be any of
the following: value reported < 0; value reported < counting error; value reported < total analytical error;
value reported < contract MDL/IDL/MDA/PQL. When another qualifier accompanies a “U”, the result is
always considered nondetect.

All: The result-specific translation of this qualifier code is provided in the laboratory data report or case
narrative. Additional result-specific translation information may also be found in the
RESULT COMMENT field for this record.

Same as X if more than one flag is required.

Same as X and Y if more than two flags are required.

Data Reviewer-Applied Flags

1

The result is undergoing further review.

Q

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 make 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 | < |®|LO|™=|=Z

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

Qualification flags are defined as described in:
EPA/240/R-02/004, Guidance on Environmental Data Verification and Data Validation, EPA QA/G-8.
CP-15383, Common Requirements of the Format for Electronic Analytical Data (FEAD).

GC/MS =

IDL
LCS
MDA
MDL

gas chromatography/mass spectrometry PCB = polychlorinated biphenyl
= instrument detection limit PQL = practical quantitation limit
= laboratory control sample QC = quality control
= minimum detectable activity RDL = required detection limit
method detection limit TIC = tentatively identified compound

1-14
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2.0 COMPLETENESS

This section summarizes the sample design and analytical implementation for the Phase 2

B Farm vadose zone soil investigation, including the field and laboratory QC samples. A review
of sample locations, verification that the required number of soil and field QC samples were
collected and analyzed, and determination that all required measurements and analyses were
performed are also discussed.

2.1 SAMPLING DESIGN

Fieldwork for the Phase 2 B Farm vadose zone soil investigation began on April 11, 2024, and
was completed with the demobilization of the direct push rig and equipment on August 20, 2024.
The sampling and analysis associated with the Phase 2 B Farm vadose zone soil investigation
was performed in accordance with the FSAP (RPP-PLAN-65640), except as documented in the
characterization deviation forms. The characterization deviation forms are included in
Appendix C of RPP-RPT-65580, Completion Report for Interim Measures 241-B-Farm Soil
Samples Phase 2. Deviations to the FSAP are summarized in Table 2-1 and the sampling design
implementation is discussed in the following subsections.

2.1.1 Sample Locations

All direct push sample locations were moved from their planned locations due to infrastructure
obstacles. To ensure that the initial targeted sampling areas were still represented, locations were
moved as minimally as possible. The final sampling areas (shown in Figure 1-1) are
representative of the initial sampling plan. Changes to the locations were done in concurrence
with the Washington State Department of Ecology (Ecology) and the U.S. Department of
Energy-Hanford Field Office (HFO). Meeting notes documenting concurrence are provided in
Attachments A, B, and C of Characterization Deviation Form B_Farm P2-002; maps are
included to show the actual sample locations compared to the planned locations.

2.1.2  Field Quality Control Sample Matrix

Originally, the FSAP called for deionized water field QC samples to be taken at a frequency of
5%. With concurrence from Ecology and HFO, it was decided that the matrix for field QC
samples would be replaced with silica sand because it is more representative of the sample
matrix (i.e., soil). The meeting notes documenting this decision are provided in Characterization
Deviation Form B_Farm P2-004.
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Table 2-1. Deviations to the 241-B Tank Farm Field Sampling and Analysis Plan. (2 sheets)

Characterization
Date Deviation Form Samples Impacted Requirement in FSAP* Deviation from FSAP
Number
6/18/2024 B_Farm P2-001 None. Revise Figure 2-1 to add the “Work “Work Planner” was added to the figure and their
Planner” to the project organization, role was described.
and to add a description of the work
planner role in the organization.
9/26/2024 B_Farm P2-002 None. Figure 1-1 indicates the planned direct | All sample locations were moved because drilling
push locations and Table 3-1 identifies | was unable to be performed at the planned
the reasons for sampling at these locations.
specific locations.
See Figure 1-1 of this report for final sample
locations.
9/26/2024 B_Farm P2-003 D0486: 1001, 1002, and Per section 3.1.2 — “The sampling D0486: no recovery for the sample collection

1006.

D0488: 1002 and 1006.

D0492: 1002 and 1006.

horizons will be selected in meetings
with Washington River Protection
Solutions (WRPS), the DOE Office of
River Protection (DOE-ORP), and
Ecology. The number of sample
intervals may be adjusted with
DOE-ORP and Ecology concurrence.”

All constituents identified in Table 3-2
and Table 4-1 are to be analyzed in
collected soil samples.

attempt at 4-7 ft bgs. Field crew received
direction to sample at a new depth of 7-10 ft bgs
for contingent sampling. Analyses were not
performed for PCBs, I-129, and total organic
carbon from the sample collected at 36-38 ft bgs.
Analyses were not performed for Cr(VI), I-129,
and tritium from the sample collected at

7-10 ft bgs.

D0488: insufficient sample recovery to perform
all required analyses on the 24-27 ft bgs soil
sample. Field crew received direction to sample
at a new depth from 27-30 ft bgs for contingent
sampling.

D0492: insufficient sample recovery to perform
all required analyses on the 11-14 ft bgs soil
sample (PCB analysis not performed). Field crew
received direction to sample at a new depth from
14-17 ft bgs for contingent sampling.
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Table 2-1. Deviations to the 241-B Tank Farm Field Sampling and Analysis Plan. (2 sheets)

Characterization
Date Deviation Form Samples Impacted Requirement in FSAP* Deviation from FSAP
Number
9/30/2024 B_Farm P2-004 D0486: FB and EB Per section 5.1.2 — “[FB] samples Silica sand was used in place of deionized water
shall consist of deionized water.” for all FBs and EBs. The change was made
D0490: FB and EB Per section 5.1.3 — “[EB] samples because silica sand more accurately represents the
shall consist of deionized water sample matrix.
washed over or through
decontaminated sampling equipment.”
3/13/2025 | B_Farm P2-005 D0484: 1001. Per section 4.2 — “Any analyses D0484: insufficient sample recovery to perform
prescribed by this FSAP, but not all required analyses on the 12-15 ft bgs soil
D0486: 1002 and 1006. performed, shall be identified in the sample.
laboratory data report and through the
D0488: 1001, 1002, and characterization deviation form”. D0486: insufficient sample recovery to perform
1006. all required analyses on the 7-10 ft bgs or 36-38 ft
bgs soil samples.
D0490: 1001.
D0488: insufficient sample recovery to perform
D0492: 1001, 1002, and all required analyses on the 9-12 ft bgs, 24-27 ft
1006 bgs, or 27-30 ft bgs soil samples.

D0490: insufficient sample recovery to perform
all required analyses on the 32-35 ft bgs soil
sample.

D0492: insufficient sample recovery to perform
all required analyses on the 3-6 ft bgs,
11-14 ft bgs, or 14-17 ft bgs soil samples.

Note: FSAP requirements are identified in RPP-PLAN-65640, Field Sampling and Analysis Plan for Soil Samples in Support of Interim Measures at 241-B Tank Farm,
Phase 2; characterization deviation forms are included in Appendix C of RPP-RPT-65580, Completion Report for Interim Measures 241-B-Farm Soil Samples Phase 2.

*Section and table callouts in this table refer to the FSAP (RPP-PLAN-65640), unless otherwise noted.

bgs
Cr(VI)
DOE

below ground surface
hexavalent chromium
U.S. Department of Energy

EB = equipment blank I-129
FB = field blank PCB
FSAP = field sampling and analysis plan

iodine-129
polychlorinated biphenyl
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2.1.3 Sample Intervals

Soil sampling was performed at B Farm using two methods: manually with a scoop, spoon, or
sampling shovel for the surface samples and using a hydraulic hammer direct push rig for
subsurface samples, in accordance with the FSAP. Subsurface sampling at B Farm will be
conducted using a dual-string sampling system, which consists of inner and outer strings that are
deployed by small-diameter push rods. Qualified Nuclear Chemical Operators collected all soil
and field QC samples and then transported them under chain-of-custody to the 222-S Laboratory
for analysis.

Changes to the FSAP sample intervals for the direct push locations are documented in
Characterization Deviation Form B_Farm P2-003 and are discussed in further detail in Table 2-1.
Sample interval deviations are summarized as follows.

e One sample interval (1001 at D0486) had no recovery and could not be analyzed.
A contingent sample was collected from a depth immediately below the planned sample
interval.

e Two sample intervals (1002 at D0488 and 1002 at D0492) had insufficient recovery to
perform all analyses. Contingent samples were collected from depths immediately below
the planned sample intervals.

All samples collected using the hydraulic hammer direct push rig were visually examined and
weighed after receipt at the 222-S Laboratory. Bulk densities were performed only on liners that
had sufficient recovery. Subsamples for quick turn analyses were taken from the surface
samples and from liners with the greatest apparent moisture content for each subsurface interval.
Any remaining extruded sample from that liner was composited with the material from the
remaining liners and shoe of the corresponding interval. The resulting composite samples were
analyzed for percent moisture and percent solids, subsampled for radiological screening and
particle size analysis, and then prepared for shipping to the offsite laboratory,

GEL Laboratories, LLC (hereinafter referred to as GEL Laboratories). GEL Laboratories
performed the standard analyses on the composite samples, as required by the FSAP. Table 2-2
provides a crosswalk of the field and composite sample numbers and the associated sample depth
intervals from each direct push location.

The FSAP specified that each direct push sample location would have one surface sample and up
to five subsurface sample intervals collected. All field QC samples were collected or prepared
by the laboratory as required by the FSAP or approved characterization deviation form.
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Table 2-2. Sample Interval Crosswalk for Phase 2 of Direct Push Sampling in 241-B Tank Farm. (4 sheets)

Location Sample Depth Field Sample Numbers 22.2-5 Laboratory 222-S Lflboratory GEL La!)oratorles
D Interval/Type (ftbgs) | (Sent to 222-S Laboratory) Quick Turnaround Composite Sample Composite Sample
Sample Number Number Number
NA Baseline Silica NA NA NA NA B4BV§4
Sand
D0484 Surface 0-1 B4DVS51 B4DV50 NA B4DV49
1001 12-15 BADV73, BADV74%, B4DV59 B4DV66° B4DV52
B4DV75% B4DV76
1002 24-27 B4DV77, BADV78, B4DV60 B4DV67 B4DV53
B4DV79%, B4DV80
1003 38-40 B4DV81, B4DVS82, B4DVo6l1 B4DV68 B4DV54
B4DV83, B4DV§4
N 1004 107-109 | B4DV85, B4DVS6, B4DV62 B4DV69 B4DV55
W B4DV&87, B4ADVSES8
1005 109-111 | B4DV89, B4DV90, B4DV63 B4DV70 B4DV56
B4DV91, B4DV92
D0486° EB NA NA NA NA B4BX82
FB NA NA NA NA B4BX83
Surface 0-1 B4DVD6 B4DVB2 NA B4DVBI1
Surface DUP 0-1 B4DVD7 B4DVB4 NA B4DVB3
10014 4-7 NA NA NA NA
1002 36-38 B4DVF2, B4ADVF3?, B4DVB6 B4DV(C3® B4DVDO®
B4DVF4?, B4DVF5
1003 56-58 B4DVF6, BADVF7, B4DVB7 B4DVC4 B4DVDI
B4DVEF8, B4ADVF9
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Table 2-2. Sample Interval Crosswalk for Phase 2 of Direct Push Sampling in 241-B Tank Farm. (4 sheets)

Location Sample Depth Field Sample Numbers 22.2-5 Laboratory 222-S Lflboratory GEL La!)oratorles
D Interval/Type (ftbgs) | (Sent to 222-S Laboratory) Quick Turnaround Composite Sample Composite Sample
Sample Number Number Number
D0486° 1004 78-80 B4DVHO, B4ADVHI, B4DVBS B4DVC5 B4DVD2
(continued) B4DVH2, B4DVH3
1005 102-104 | B4ADVH4, BADVHS, B4DVB9 B4DVCo6 B4DVD3
B4DVH6, BADVH7
1006 7-10 B4DVHS, B4ADVH9?, B4DVCO0 B4DVC7 B4DVD4!
B4DVIJ0?, B4DVJ1
D04888 Surface 0-1 B4DX24 B4DX26 NA B4DX25
1001 9-12 B4DWW5, BADWWG6?, B4DX10 B4DX17° B4DX03
B4DWW7%, B4DWWS
1002 24-27 B4DWW9, B4DWXO, B4DX11 B4DX18 B4DX04"
B4DWX1? B4DWX2
1003 83-85 B4DWX3, BADWX4, B4DX12 B4DX19° B4DXO05
B4DWX5, BADWX6
1004 91-93 B4DWX7, BADWXS, B4DX13 B4DX20 B4DXO06
B4DWX9, BADWYO0
1005 166-168 | BADWY1, BADWY2, B4DX14 B4DX21 B4DXO07
B4DWY3, BADWY4
1006 27-30 B4DWY5, BADWYG6, B4DX15 B4DX22b B4DXO08

B4DWY7?, B4DWY$
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Table 2-2. Sample Interval Crosswalk for Phase 2 of Direct Push Sampling in 241-B Tank Farm. (4 sheets)

Location Sample Depth Field Sample Numbers 22.2-5 Laboratory 222-S Lflboratory GEL La!)oratorles
D Interval/Type (ftbgs) | (Sent to 222-S Laboratory) Quick Turnaround Composite Sample Composite Sample
Sample Number Number Number
D0490 EB NA NA NA NA B4BX86

FB NA NA NA NA B4BX87

Surface 0-1 B4DX27 B4DX80 NA B4DX78

Surface DUP 0-1 B4DX28 B4DX81 NA B4DX79

1001 32-35 B4DX29, B4DX30, B4DX57 B4DX64° B4DX71
B4DX31%, B4DX32

1002 79-81 B4DX33, B4DX34, B4DX58 B4DX65 B4DX72
B4DX35, B4DX36

1003 93-95 B4DX37, B4DX38, B4DX59 B4DX66 B4DX73
B4DX39, B4DX40

1004 132-134 | B4DX41, B4DX42, B4DX60 B4DX67 B4DX74
B4DX43, B4DX44

1005 165-167 | B4DX45, B4DX46, B4DXo61 B4DX68 B4DX75
B4DX47, B4ADX48

D04928 Surface 0-1 B4DX95 B4DXP3 NA B4DXP2

1001 3-6 B4DX96, B4DX97, B4DXR1 B4DXRS&P B4DXP4h
B4DX98?, B4DX99

1002 11-14 B4DXB0, B4ADXBI, B4DXR2 B4DXR9 B4DXP5
B4DXB2?, B4DXB3

1003 36-39 B4DXB4, B4ADXBS, B4DXR3 B4DXTO0 B4DXP6
B4DXB6, BADXB7

1004 87-89 B4DXBS, B4ADXB9, B4DXR4 B4DXT1 B4DXP7
B4DXCO0, B4DXCI1
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Table 2-2. Sample Interval Crosswalk for Phase 2 of Direct Push Sampling in 241-B Tank Farm. (4 sheets)

Location Sample Depth Field Sample Numbers 22.2-5 Laboratory 222-S Lflboratory GEL La!)oratorles
D Interval/Type (ftbgs) | (Sent to 222-S Laboratory) Quick Turnaround Composite Sample Composite Sample
Sample Number Number Number
1005 107-109 | B4DXC2, B4DXC3, B4DXR5 B4DXT2 B4DXP8
B4DXC4, B4DXC5
D04928 1006 14-17 B4DXC6, B4DXC7, B4DXR6 B4DXT3P B4DXP9
(continued) B4DXC8?, B4DXC9

& Analysis cancelled due to low recovery.

b Analysis on composites cancelled due to low recovery.

¢ Contingency sample 1006 was collected due to low sample recovery from I001. 1001 had insufficient recovery to perform analyses.

41001 from D0486 was not collected due to complications.

¢ Polychlorinated biphenyl, iodine-129, and total organic carbon analyses not performed due to low recovery.

fHexavalent chromium, iodine-129, and tritium analyses not performed due to low recovery.

8-C

DUP = duplicate

EB

FB = field blank

equipment blank

h Polychlorinated biphenyl analyses not performed due to low recovery.

ft bgs = below ground surface
GEL Laboratories = GEL Laboratories, LLC
= identification

& Contingency sample 1006 was collected due to low sample recovery from 1002. 1002 had insufficient recovery to perform analyses.

NA = not applicable
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2.2 ANALYTICAL REQUIREMENTS

Vadose zone soil and field QC samples were delivered to the 222-S Laboratory for processing,
shipping, and analysis. Geologic description, compositing, and physical property testing for the
soil samples were performed at the 222-S Laboratory. The 222-S Laboratory and

GEL Laboratories provided sample analytical services for chemical and radiological parameters
for the soil samples and associated field QC samples. Results from the quick turn analyses were
reported by the 222-S Laboratory. Standard analyses were reported by GEL Laboratories.

The FSAP identified the analytical and QC requirements for the soil and field QC samples. The
analytical and QC requirements pertinent to this DQA are provided in Table 2-3, which has been
modified from the FSAP. Physical properties and water QC requirements in the FSAP are
excluded from Table 2-3 of this report because they are not evaluated in this DQA.

Not all required analyses were performed in accordance with the FSAP. Two composite samples
from D0486 (1002 and 1006) were consumed before all the required analyses were performed at
GEL Laboratories. No analyses were performed for polychlorinated biphenyls, iodine-129, and
total organic carbon for the D0486 composite sample 1002. No analyses were performed for
hexavalent chromium, iodine-129, and tritium from for the D0486 composite sample 1006.
Polychlorinated biphenyls were not analyzed for the composite sample [001 from D0492 due to
low recovery. These deviations from the FSAP are captured in Characterization Deviation
Forms B_Farm P2-003 and B_Farm P2-005 and summarized in Table 2-1.

Excluding physical properties as they are not assessed in this DQA, there are 205 analytical
batches for soil samples and 48 analytical batches for field QC samples. Each soil analytical
batch has a corresponding laboratory QC batch.

The physical properties and quick turn sample results are presented in the following
222-S Laboratory analytical reports:

e RPP-RPT-65689, Analytical Report for Sampling and Analysis for the B-Farm
(Core D0484)

e RPP-RPT-65690, Analytical Report for Sampling and Analysis for the B-Farm
(Core D0486)

e RPP-RPT-65686, Analytical Report for Sampling and Analysis for the B-Farm
(Core D0488)

e RPP-RPT-65687, Analytical Report for Sampling and Analysis for the B-Farm
(Core D0490)

e RPP-RPT-65688, Analytical Report for Sampling and Analysis for the B-Farm
(Core D0492).
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Table 2-3. Analytical and Quality Control Requirements for Standard Analysis at 241-B Tank Farm. (6 sheets)

Required . b . - QC Acceptance Requirements®®
Constituent e T Primary Method™" | Alternative Method LCS Soike Holding Times
Limit* R R %Recovery %R:,)covery RPD
Aluminum 2.75
Antimony 0.13
Barium 10.2
Boron 6
Beryllium 0.5
Calcium 6.25
Chromium 0.15
Copper 1
Iron 5
Lead > 6010 ICP/AES 6020 ICP/MS
. . 80-120% 75-125% <30% 6 months
Magnesium 26.3 (acid) (acid)
Manganese 0.55
Molybdenum 047
Phosphorus 9.8
Potassium 157
Silicon 5.05
Silver 6.00E-04
Sodium 22.4
Strontium 0.55
Sulfur 11.4
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Table 2-3. Analytical and Quality Control Requirements for Standard Analysis at 241-B Tank Farm. (6 sheets)

Required

QC Acceptance Requirementsd’e

Constituent e T Primary Method™¢ | Alternative Method" - Holdine Times
Limit® (prep) (prep) o Ble RPD g
tmi %Recovery | %Recovery

Tin 6 6010 ICP/AES 6020 ICP/MS

. . 80-120% 75-125% <30% 6 months
Zinc 1 (acid) (acid)
Arsenic 0.2
Bismuth 25.8
Cadmium 2.02E-2
Cobalt 2
Lithium 0.9
Nickel 3
Rhodium 25.8
Selenium 0.02 6020 ICP/MS 6010 ICP/AES 80-120% 75-125% | <30% | 6 months

(acid) (acid)
Tantalum 25.5
Thallium 4.00E-04
Thorium 4.85
Tungsten 42.9
Uranium 0.5
Vanadium 6.00E-03
Zirconium 1.2
Calculated from
Uranium® 0.5 Isotopic Uranium NA 80-120% 75-125% <30% 6 months
Results
7471 Cold vapor

Mercury 0.01f atomic absorption 6020 ICP/MS (acid) 80-120% 75-125% <30% 28 days

(acid)
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Table 2-3. Analytical and Quality Control Requirements for Standard Analysis at 241-B Tank Farm. (6 sheets)

Required . b . - QC Acceptance Requirements®®
Constituent Detection Prlmalil);lz;e)thod ' Alterna(t;:zli\;lethod LCS Spike Holding Times
Limit* %Recovery | %Recovery RPD
Sampling to
extraction:
Hexavalent Chromium 0.09 7196 Colorimetric NA 80-120% | 75-125% | <30% | . o0 days
(water) Extraction to
analysis:
7 days
Bromide 1
Chloride 0.3 28 days
Fluoride 281"
. .h Ion Chromatography
Nitrate 2.5 NA 80-120% 75-125% <30%
9056 (water) 28 dav/
Nitrite" 2.5 v
: 48 hours
Phosphate 0.785"
Sulfate 2.7 28 days
Cyanide 0.5 9012 Colorimetric | 014 SPECrOPhoto | gy 15000 | 9510505 | <30% | 14 days
metric (distillation)
Total organic carbon 20 9060 NA 85-115% 70-130% <30% 28 days
Aroclor-1016 0.02
Aroclor-1221 0.02
Aroclor-1232 0.02
Aroclor-1242 0.02 8082(251/)ECD NA 70-130% | 70-130% | <30% None
Aroclor-1248 0.02
Aroclor-1254 0.02
Aroclor-1260 0.02
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Table 2-3. Analytical and Quality Control Requirements for Standard Analysis at 241-B Tank Farm. (6 sheets)

Required Pri Method™® | Alt tive Method® QC Acceptance Requirementsd’e
. . rimary Method” ernative Metho —
Constituent Det.ecflgn (prep) (prep) LCS Spike RPD Holding Times
Limit %Recovery | %Recovery

bis(2-Ethylhexyl) phthalate 2.95 . 14 davs/

8270 GC/MS (acid) NA 70-130% 70-130% | <30% o8
Tributyl phosphate 0.4 40 days
Antimony-125 — '°Sb 0.3
Cesium-137 — ¥7Cs 0.1 80-120%
Cobalt-60 — “Co 8.42E-03"!

NA NA
Europium-152 — 52Eu 0.1 Gamma energy <30% 6 months
analysis (direct) -
Europium-154 — '*Eu 3.34E-02" NA
Europium-155 — 'Eu 5.39E-025
Tin-126™- 12Sn 400 ICP/MS (acid) 80-120% 75-125%
Todine-129 — 121 2 Low energy gamma ICP/MS (acid) 80-120% NA <30% 6 months
counting (fusion)
Technetium-99 — *°Tc 1 ICP/MS (acid) 80-120% 75-125%
Carbon-14 — '“C 1 NA 80-120% 75-125%
e e oo

Nickel-63 — “Ni 30 qul.lld(Z((::lil’(lit)lllatlon NA 80-120% NA <30% 6 months
Plutonium-241 — 2'Py 1.65E+04 gﬁsﬂggz;gﬁggfg 80-120% 75-125%
Selenium-79 — "°Se 10 NA NA NA
Tritium — 3H 30 Liquid scintillation NA 80-120% 75-125% | <30% | 6 months

(water)
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Table 2-3. Analytical and Quality Control Requirements for Standard Analysis at 241-B Tank Farm. (6 sheets)

Required

QC Acceptance Requirementsd’e

. b,c : b
Constituent e T Primary Method Alternative Method - Holding Times
Limit® (prep) (prep) o Ble RPD
mi %Recovery | %Recovery
Americium-241 — 2'Am 1 80-120% NA <30%
Curium-242 — #2Cm 1 NA NA NA
Curium-243/244 — 242%Cm 1 NA NA NA
- Alphal enerey ICP/MS (acid) 6 months
Neptunium-237 — 2'Np 3.80E-02 analysis (acid) 80-120% 75-125%
Plutonium-238 — 233Pu 1 NA NA <30%
Plutonium-239/240 ~29240py | 2.48E-02" 80-120% NA
Radium-226 — *Ra 0.2 Gamma energy NA 75-125%
analysis (direct)
Thorium-232 — 2*2Th 4.40E-05 ICP/MS (acid) 80-120% 75-125%
Alpha energy <30% 6 months
Uranium-233/234 — 2332341 3.75E-02 analysis (acid) ICP/MS (acid) NA NA -
Uranium-235/236 — 235236 4.32E-05 ICP/MS (acid) 80-120% 75-125%
Uranium-238 — 238U 4.37E-04 ICP/MS (acid) 80-120% 75-125%
Beta gas
Strontium-90 — *°Sr 0.18%! proportional NA 80-120% 75-125% | <30% 6 months

counting (acid)

Note 1: All standard analyses are performed on composite samples. The laboratory data report will be provided by the laboratory in Format VI. “Quick turn” analyses will be
provided via e-mail to the Data Management Lead and will also be available in the laboratory data report for loading into Hanford Environmental Information System (HEIS).

Note 2: The most current version/revision of methods and/or test plans are preferred.
Note 3: Detection limits may be lower than achievable. The laboratory shall report results to the lowest achievable detection limit while maintaining quality standards.
Detection limits that were not achieved will be documented in the laboratory data report (e.g., narrative).

a Non-radiological constituents are in mg/kg, and detection limits for radiological constituents are in pCi/g.

b Equivalent methods may be used by the laboratory with prior approval by the Project Manager.

¢ Surface soil samples will be collected in the top 12 in. of the soil column using tools such as spatulas, scoops, or miniature core samplers and placed in two 500-mL glass jars
with a Teflon™-lined lid (Teflon™ is a trademark of The Chemours Company, Wilmington, Delaware). For subsurface soil samples, sampling personnel will place the shoe
material in a 500-mL glass jar with a Teflon™-lined lid. The samples will be cooled to <6°C (<43°F).

d Laboratory quality acceptance requirements are based on RPP-23403, RPP-RPT-38152, and HLMI-PLN-ASYS-50094 (ATS-MP-1032).
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Table 2-3. Analytical and Quality Control Requirements for Standard Analysis at 241-B Tank Farm. (6 sheets)

Required . b . - QC Acceptance Requirements®®
Constituent Detection Primary Method™" | Alternative Method LCS Spike Holding Times
Limit? (prep) (prep) J RPD
%Recovery | %Recovery

¢ Quality control (QC) failures will be brought to the immediate attention of the Sample Management Office and Data Management Lead and will be discussed in the laboratory
data report narrative. The associated result(s) will be qualified appropriately in the laboratory data report.

fDetection limit listed is Hanford Site background value. The laboratory shall attempt to achieve a detection limit less than Hanford background.

& 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.

h Analysis for nitrate (Chemical Abstracts Service [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.

i Holding time is 28 days from collection to extraction and 48 hours from extraction to analysis. This hold time is incorrectly identified as 48 hours in Table 4-1 of

~ RPP-PLAN-65640.

J Other tentatively identified compounds included in the standard list of constituents detected with the U.S. Environmental Protection Agency (EPA) 8270 method will only be
reported in the hard copy laboratory report. If either of the two indicator semi-volatile organics [bis(2-ethylhexyl) phthalate and tributyl phosphate] are detected under
method EPA 8270, then analysis for other semi-volatile organics will be performed under method EPA 8270 Selected Ion Monitoring. Bis(2-ethylhexyl) phthalate and tributyl
phosphate results will be reported in HEIS; detected results for other semi-volatile organics will be reported in the hard copy laboratory report, only.

k Holding time is 14 days from collection to extraction and 40 days from extraction to analysis.

!Detection limit may be less than can be reported by current analytical methodology. The laboratory shall report results to the lowest achievable detection limit while
maintaining quality standards.

™ The acceptance requirements listed are those for Tin-117 (117Sn), which is used as a surrogate to estimate precision and accuracy of the method for Tin-126.

GC/ECD = gas chromatography/electron capture detector LCS = laboratory control sample
GC/MS = gas chromatography/mass spectrometry NA = not applicable
ICP/AES = inductively coupled plasma/atomic emission spectrometry RPD = relative percent difference

ICP/MS = inductively coupled plasma/mass spectrometry

References:

HLMI-PLN-ASYS-50094 (ATS-MP-1032), 222-S Laboratory Quality Assurance Program Plan.

RPP-23403, Single-Shell Tank Component Closure Data Quality Objectives.

RPP-PLAN-65640, Field Sampling and Analysis Plan for Soil Samples in Support of Interim Measure at 241-B Tank Farm, Phase 2.

RPP-RPT-38152, Data Quality Objectives Report Phase 2 Characterization for Waste Management Area C RCRA Field Investigation/Corrective Measures Study.
SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods.
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The sample results provided in the GEL Laboratories analytical reports were performed under
the standard analyses depicted in Table 1-2. The GEL Laboratories analytical report names are
provided in Table 2-4. Soil sample analytical results are also available in the HEIS database

accessed via the Environmental Dashboard Application?.

Table 2-4. Analytical Laboratory Reports from GEL Laboratories, LLC for Phase 2

Sampling at 241-B Tank Farm.

Location GEL Laboratories, LLC Sample Data Group Document Number
Identification Data Report Number
Baseline Silica Sand 644742-mini 644742 RPP-RPT-65017
D0484 679954-mini 679954 RPP-RPT-65399
680799-mini 680799
680803 Rev1-mini 680803
681207-mini 681207
D0486 681595-mini 681595 RPP-RPT-65400
681583-mini 681583
681880-mini 681880
682378-mini 682378
D0488 673972_Rev2-mini 673972 RPP-RPT-65284
674706_Rev1-mini 674706
675431_Rev2-mini 675431
D0490 676498-mini 676498 RPP-RPT-65271
676503-mini 676503
676880-mini 676880
677880-mini 677880
D0492 677679-mini 677679 RPP-RPT-65398
678270_Rev1-mini 678270
678845_Rev1-mini 678845
679955-mini 661677
References:

RPP-RPT-65017, Final Report for the B-Farm Phase I (Core D0374 Off-Site Lab Reports)

RPP-RPT-65271, Final Report for the B-Farm Phase II (Core D0490 Off-Site Lab Reports)
RPP-RPT-65284, Final Report for the B-Farm Phase II (Core D0488 Off-Site Lab Reports)
RPP-RPT-65398, Final Report for the B-Farm Phase II (Core D0492 Off-Site Lab Reports)
RPP-RPT-65399, Final Report for the B-Farm Phase II (Core D0484 Off-Site Lab Reports)
RPP-RPT-65400, Final Report for the B-Farm Phase II (Core D0486 Off-Site Lab Reports)

2 The Environmental Dashboard Application is available at: https://ehs.hanford.gov/eda/.
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Per the FSAP, if either of the indicator semi-volatile organics [bis(2-ethylhexyl) phthalate and
tributyl phosphate] are detected under method EPA 8270, then analysis for other semi-volatile
organics will be performed under method EPA 8270 Selected lon Monitoring. Bis(2-ethylhexyl)
phthalate and tributyl phosphate results were to be reported in HEIS; results for semi-volatile
organic analysis performed under Selected Ion Monitoring were to be reported only in the hard
copy laboratory report. There were three samples (B4DXPS, B4ADV49 and B4DXP4) where
one or both indicator semi-volatile organics were detected but the laboratory did not perform
semi-volatile organic analysis using Selected Ion Monitoring. The holding time had already
exceeded two times the FSAP requirement for B4ADXP8 and B4DV49, so the laboratory did not
perform semi-volatile organic analysis under Selected lon Monitoring. Sample B4DXP4 had
insufficient volume to perform the analysis.
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3.0 DATA EVALUATION RESULTS

This section presents the results from evaluating the DQIs discussed in Table 1-4. DQIs are used
to assess data quality and usability. The following evaluation results determine whether a review
qualifier provided in Table 1-5 is assigned to a soil analytical result.

3.1 NONDETECTS EXCEEDING REQUIRED DETECTION LIMITS

For this evaluation, nondetect soil sample results were identified and the corresponding method
detection limit (MDL) or minimum detectable activity (MDA) were then compared to the FSAP
required detection limit (RDL). An analytical result is considered a “nondetect” when the
sample concentration is less than or equal to the laboratory MDA or MDL, as appropriate. This
evaluation was performed for all constituents with an FSAP RDL (provided in Table 2-3)
regardless of the analytical method used by the laboratory. GEL Laboratories was not able to
meet some of the FSAP RDLs for some soil samples. The FSAP did not identify RDLs for the
field QC constituents and, therefore, these are not included in this evaluation.

A total of 230 of the nondetect soil sample results (23 constituents) were less than or equal to the
laboratory MDL or MDA but were greater than the FSAP RDL, as summarized in Table 3-1.
Constituent RDLs are derived from the minimum human health and ecological risk-based
screening level or Hanford site background concentration and consider the laboratory’s reporting
limit or practical quantitation limit. Typically, RDLs are higher than the MDL or MDA.
However, the minimum of human health and ecological risk-based screening levels and Hanford
site background can be less than the laboratory’s reporting limit or practical quantitation limit.
Under such circumstances, the MDL or MDA could be greater than the RDL.

The impact of failure to achieve the RDL can be significant, as it may lead to the omission of
important uncertainties about potential levels of undetected risk. The FSAP acknowledged that
some RDLs may be lower than achievable as described in Table 2-3, Note 3 and Footnote f. In
these instances, the laboratory was requested to report results to the lowest achievable detection
limit while maintaining quality standards and documenting the exception in the case narrative.

Review of the laboratory reports indicated GEL misidentified the RDL in some instances,
therefore, did not document the exception in the case narrative as requested. Initial data
verification did not identify the exceptions.

As corrective action, the uncertainty associated with these non-detected sample results for which
the MDL/MDA is greater than the RDL will be addressed during the risk assessment. In
addition, future data verification will include review of reported RDL and MDL or MDA to
support the data quality objectives as described in the associated sampling and analysis plan. In
cases where the MDL or MDA is greater than the RDL, request the laboratory perform corrective
to achieve the RDL or document in the case narrative that the reported MDL or MDA is lowest
achievable using approved methods for the sample matrix.
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Table 3-1. Nondetect Soil Analytical Results Exceeding the Sampling and Analysis Plan
Required Detection Limit. (2 sheets)

Required Method Detection Number of
Constituent Detection Limit/Minimum Sambples Location Identification
Limit Detectable Activity P
Inorganics (mg/kg)
Antimony 0.13 0.287—1.71 32 Doasa, DO486, DO45S, D090,
Beryllium 0.5 0.877-1.06 17 D0484, D0486, D0490, D0492
Bromide 1 1.42 1 D0488
Chloride 0.3 0.72-1.52 2 D0488, D0490
Hexavalent D0484, D0486, D0488, D0490,
Chromium 0.09 0.092 - 0.363 17 D0492
Phosphate 0.785 1.99 -4.35 17 ggjgg D0486, D0488, D049,
Selenium 0.02 0.335-0.357 6 D0484, D0488, D0492
Silver 0.0006 0.0892 1 D0492
Thallium 0.0004 0.12-0.147 33 ggjgg D0486, D0488, D049,
Organics (mg/kg)
Tributyl phosphate 0.4 0.621 1 D0486
Radionuclides (pCi/g)
Antimony-125 0.3 0.844 1 D0488
Cesium-137 0.1 0.239 1 D0488
Cobalt-60 0.00842 0.0635 -0.352 15 88323’ D0486, D0488, D049,
Europium-152 0.1 0.163 - 0.235 2 D0490, D0492
Europium-154 0.0334 0.17-1.26 13 88333’ D0486, D0488, D049,
Europium-155 0.0539 0.113 - 0.393 13 ggjg‘z" D0436, D0488, D0490,
Neptunium-237 0.038 0.401 — 0.655 5 D0486, D0488, D0492
Plutonium-239/240 0.0248 0.0659 — 0.405 6 D0486, D0488, D0490, D0492
Strontium-90 0.18 0.413-1.39 7 D0484, D0488, D0490, D0492
Thorium-232 0.000044 0.359 1 D0486
Uranium-233/234 | 0.0375 0422 - 0.639 9 Doass, Do486, DOASS, D049,
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Table 3-1. Nondetect Soil Analytical Results Exceeding the Sampling and Analysis Plan
Required Detection Limit. (2 sheets)

Required Method Detection Number of
Constituent Detection Limit/Minimum Sambples Location Identification
Limit Detectable Activity P
Uranium-235/236 | 0.0000432 0.149 — 0.464 25 D0434, D0486, D0488, D0490,
D0492
Uranium-238 0.000437 0.325-0.558 5 D0484, D0486, D0490, D0492

3.2 PRESERVATION AND HOLDING TIMES

For chemical preservation, it is required that samples are maintained at a temperature of <6°C
and/or preservatives are added to sample bottles. Per the FSAP, temperature is the only
preservative requirement that applies to the soil and silica sand field QC samples.

The laboratories reported that all samples met the FSAP temperature requirements.

Sample holding time is the maximum duration of time that can elapse between collection to
analysis, or in some cases sample holding time is the maximum duration of time from collection
to extraction, and extraction to analysis. Holding times are method and matrix specific;
exceedance of holding times may result in degradation of sample quality to the point where
analytical data usability is affected. Holding times are identified in the FSAP and are provided
in Table 2-3. Holding times were evaluated for all samples, collected or composited.

Of the 34 soil samples, collected or composited, one sample (B4DVDO0) was extracted outside
the collection-to-extraction holding time for hexavalent chromium. The sample was analyzed for
hexavalent chromium four days outside of the 30-day collection-to-extraction holding time but
was analyzed within the 7-day extraction-to-analysis holding time.

33 FIELD QUALITY CONTROL SAMPLES

Per the FSAP, field QC samples were collected to determine the potential for cross
contamination and laboratory performance. A total of four field QC samples were collected at
D0486 and D0490. EBs and FBs were each collected at a frequency of 6% (two of each QC
sample to the 34 soil samples), meeting the FSAP requirement of 5%. Field duplicate samples
were collected at a frequency of 40% (two surface duplicates to five surface samples), meeting
the FSAP requirement of 25%.

3.3.1 Baseline Silica Sand
Silica sand was used in lieu of reagent water for field and equipment blanks as a corrective

action associated with meeting sample holding times for past direct push samples. This change
required adjusting the assessment of FB and EB samples from simply comparing the result to the
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laboratory MDL/MDA to comparing the result to the baseline silica sand concentration when the
analyte was present in the baseline silica sand.

A reference sample of silica sand was collected and designated the “baseline silica sand” sample.
The baseline silica sand sample was characterized by the laboratory with 21 (aluminum,
antimony, barium, calcium, chlorine, cobalt, fluorine, iron, lead, magnesium, manganese,
phosphorus, potassium, silicon, sodium, strontium, thorium, uranium, vanadium, zinc, and
zirconium) of the 83 target analytes (25%) present with a concentration greater than two times
the laboratory MDL/MDA. Consequently, the field QC results for the 21 analytes present in the
baseline silica sand were excluded from FB and EB evaluation to avoid falsely indicating
potential contamination from sample handling. Additionally, the EBs and FBs associated with
the 21 analytes detected in the baseline silica sand will be assigned an “R” (do not use) review
qualifier, as they cannot be reliably used for their intended quality assurance purpose.

The remaining 62 of the 83 target analytes (76%) not present in the baseline silica sand were
compared to the laboratory MDL/MDA concentration for assessment of potential bias.

3.3.2 Field and Equipment Rinsate Blanks

In this evaluation, FBs and EBs are compared to detected soil results of the same location and
constituent. FB and EB sample results that exceed two times the MDL/MDA for any of the

62 analytes not present or characteristic in the baseline silica sand, and that are also greater than
5% of an associated soil result, may indicate that contamination during sample collection or the
decontamination process. Approximately 8% of the EB results (10 of 124) were greater than
two times the MDL or MDA and approximately 7% of the FB results (9 of 124) were greater
than two times the MDL or MDA.

Of the 291 detected soil analytical results associated with field QC analytical results unaffected
by potential baseline silica sand bias observed in the FB or EB field samples, approximately 19%
(54 results) consisting of 7 constituents and 14 soil samples may have been biased high due to
contamination introduced during sample collection or decontamination processes as indicated by
the FB or EB QC result exceeding two times the applicable MDL/MDA. A summary of this
evaluation is provided in Table 3-2. All soil samples listed in Table 3-2 will receive a “P”
qualifier.

Table 3-2. Soil Samples Associated with Field Quality Control Sample Results
Exceeding Detection Limits.

Location Field QC Result
D Exceeds 2x the Constituent Soil Sample Number
MDL/MDA
D0486 B4DX83 (FB) Copper B4DVD4
B4DX82 (EB) Tin B4DVDI1, B4DVD2, B4DVD3
Total organic carbon B4DVBI1, B4DVB3, B4DVDO0, B4DVDI1,
B4DVD2, B4DVD3, B4DVD4
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Table 3-2. Soil Samples Associated with Field Quality Control Sample Results
Exceeding Detection Limits.

Location | Fi€ld QC Result
D Exceeds 2x the Constituent Soil Sample Number
MDL/MDA
B4DX82, Copper B4DVBI, B4DVB3, B4DVDO, B4DVDI,
B4DX83 (EB B4DVD2, B4DVD3
and FB) Molybdenum B4DVB1, B4DVB3, B4ADVDO, B4DVDI,
B4DVD2, B4DVD3, B4DVD4
Sulfur B4DVB1, B4DVB3, B4ADVDO, B4ADVDI,
B4DVD2, B4DVD3, B4DVD4
Sulfate B4DVB1, B4ADVB3, BADVDO, B4DVDI,
B4DVD2, B4DVD3, B4DVD4
D0490 | B4DX87 (FB) | Hexavalent chromium | B4DX73, B4DX74, B4DX75, B4DX79
B4DXS86, Sulfate B4DX71, BADX72, BADX73, BADX74, B4DX75
fff;g; (EB Sulfur B4DX71, B4DX72, BADX73, B4ADX74,
B4DX75, B4ADX78, B4ADX79

minimum detection limit
quality control

identification MDL
minimum detectable activity QC

EB
FB

equipment blank ID
field blank MDA

3.3.3 Field Duplicates

Duplicate pair results were evaluated if at least one of the two results were greater than

five times the MDL or MDA. Evaluation of the RPD results can provide an indication of
intralaboratory variability. RPDs greater than 30% can be an indication of laboratory
performance issues and should be investigated. The original and field duplicate results must
have an RPD less than 30% to be acceptable. Of the 166 soil analytical results evaluated,

7 duplicate pair results exceeded the RPD criteria of 30% as shown in Table 3-3.

Table 3-3. Field Duplicates Exceeding Relative Percent Difference Criteria.

Location Identification Constituent Sample Number (Duplicate)
D0486 Total organic carbon B4DVBI1 (B4DVB3)
D0490 Boron, cesium-137, radium-226, thorium, | B4DX78 (B4DX79)

total organic carbon, uranium

34 LABORATORY QUALITY CONTROL
Laboratory QC samples estimate precision and accuracy of the analytical data; laboratory QC

results were evaluated against the FSAP acceptance criteria (Table 2-3) for the soil analytical
data. Some FSAP requirements are more stringent than laboratory requirements, which are
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included in each of the laboratory analytical reports and were reviewed during the data
verification process.

3.4.1 Laboratory Blank Samples

Laboratory blanks exceeding the MDL or MDA were compared to detected soil analytical results
of the associated batch number. A soil sample result does not meet evaluation criteria if the
corresponding batch laboratory blank concentration exceeds 5% of the associated soil sample
result. Of the 692 laboratory blank results analyzed, 4% (29 results) exceeded the MDL or
MDA. Approximately 3% of soil sample results (73 of 2,808 results) consisting of 9 constituents
are associated with laboratory blanks that did not meet the evaluation criteria, indicating
potential contamination. The soil samples and constituents that may have been impacted by
laboratory blank contamination are provided in Table 3-4 and have received a “P” qualifier.

3.4.2 Laboratory Duplicate Samples

Precision is a measure of data spread when more than one measurement exists from the same
sample. Laboratory precision is determined by comparing the RPD between duplicate samples.
When one or both chemical soil results in a pair are greater than the MDL and the RPD is greater
than 30%, the samples do not meet precision criteria. When one or both radionuclide soil results
in a pair are greater than five times the MDA and the RPD is greater than 30%, the samples do
not meet precision criteria. The laboratory duplicate sample evaluation is summarized as
follows:

e 123 MS/MSD pairs evaluated; 99% met the RPD criteria
e 229 LCS/LCD pairs evaluated; 100% met the RPD criteria
e 113 duplicate sample results evaluated; 94% met the RPD criteria.

Table 3-5 provides the laboratory duplicate type and constituents that did not satisfy the
precision criteria by sample number.

Table 3-4. Soil Samples Impacted by Laboratory Blank Contamination.

Constituent Sample Number
Inorganics
Antimony B4DX73
Cadmium B4DX74, BADX75, B4ADXP2
Chloride B4DV49, B4ADV52, B4DV53, B4DV54, BADVSS5, B4ADV56, BADVBI1, BADVB3,

B4DVDO0, B4DVDI1, B4DVD2, B4ADVD3, B4ADVD4, B4DX74, B4DXT7S5,
B4DXP2, B4DXP4, BADXPS5, B4DXP6, B4ADXP7, BADXP8, B4ADXP9

Lead B4DVD2, B4DVD3, B4DX03, B4DX04, B4DX05, B4DX06, B4DX08, B4DX71,
B4DX72, BADX74, BADX75, B4ADX78, B4DX79, BADXP2

Nitrate B4DV49, B4DV52, B4DV53, B4DV54, BADVSS5, BADVBI, B4DVB3,
B4DVDO, B4DVDI1, B4DVD4, BADVPS§
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Table 3-4. Soil Samples Impacted by Laboratory Blank Contamination.

Constituent Sample Number
Silver B4DV49, BADV52, B4DVS53, B4DV54, B4ADVS5S5, BADV56, BADVBI1, BADVB3,
B4DVDO0, B4DVDI1, B4DVD4, B4DVPS8
Sulfate B4DX25
Tin B4DXP6, B4DXP7

Organics

Bis(2-ethylhexyl) phthalate | B4DV49, B4ADX75, BADXP4, BADXPS5, B4DXP7, B4ADXPS, BADXP9

Table 3-5. Laboratory Duplicate Samples Exceeding Relative Percent
Difference Criteria.

Constituent Sample Number Laboratory Duplicate Sample Type
Inorganics
Cyanide B4DX04, B4DXP2, B4DXP4, B4ADXP6 Laboratory sample duplicate
Hexavalent chromium B4DXP5 Laboratory sample duplicate
Nickel B4DX04 Matrix spike duplicate
Nitrate B4DX04 Laboratory sample duplicate
Silicon B4DXP2 Matrix spike duplicate
Total organic carbon B4DX25 Laboratory sample duplicate

3.4.3 Laboratory Control Samples

A total of 543 LCS percent recoveries were evaluated, 97% of which satisfied QC acceptance
criteria by meeting the upper and lower control limits (provided in Table 2-3). Where LCS
percent recoveries are outside the FSAP control limits, the RPD of the LCS/LCD is evaluated to
assess accuracy. If the percent recovery is outside FSAP limits and the RPD of the LCS and
associated LCD is greater than 30%, the sample may have poor accuracy.

The 17 LCS percent recoveries that were outside the FSAP control limits are associated with
50 soil analytical results, 16 analytical batches, 26 soil samples, and 7 constituents, as shown in
Table 3-6. Ofthe 17 LCS recoveries outside control limits, 6 had an associated LCD and the
RPDs were evaluated. The only RPD that was greater than 30% was associated with

one analytical batch, one constituent (plutonium-241), and six soil samples.
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Table 3-6. Soil Samples Associated with Laboratory Control Samples
Outside of Field Sampling and Analysis Plan Control Limits.

Constituent Batch Number Soil Sample Number
Inorganics
Cyanide 2657017, 2635886, 2647529 B4DV52, B4ADV53, BADV54, B4DVS55, B4ADV56, B4ADX25,
B4DX74, BADX75, BADXP2
Tantalum 2663665 B4DVD2, B4DVD3
Organics
Aroclor-1016 | 2637643, 2639873 B4DX03, B4DX04, B4DXO05, B4DX06, B4DX07, B4ADXO08
Aroclor-1260 2637643 B4DX03, B4DX04, B4DXO05, B4DX06, B4DX08
Total organic 2657421, 2664409, 2657943, B4DV49, B4DV52, BADVS53, B4DV54, BADVDO,
carbon 2664411, 2644107, 2641326, B4DVDI, B4ADVD2, BADVD3, B4DX03, B4DX03,
2644107, 2636561, 2648528, B4DX04, B4DX05, B4DX06, B4DX07, BADX08, B4DX25,
2657421 B4DX74, BADX75, BADXP2, BADXP6, BADXP7, B4ADXPS§
Radionuclides
Nickel-63 2640187 B4DX25
Plutonium-241 | 2649938 B4DX74, BADX75, BADXP2, BADXP4, B4DXP5, B4DXP9

Note: bold indicates that the laboratory control sample and laboratory control sample duplicate had a relative percent
difference greater than 30% for the analytical batch.

LCS percent recoveries were also compared to the statistically derived laboratory upper and
lower control limits for semivolatile organics and polychlorinated biphenyls. When the
statistically derived LCS recoveries were also considered, 99% (541 of 543) of the recoveries
were within control limits.

3.4.4 Matrix Spike Recovery

The MS percent recoveries are used as a measure of analytical accuracy. For detected sample
results less than or equal to four times the spike concentration, MS recoveries were evaluated
against the upper and lower FSAP control limits (provided in Table 2-3). MS recoveries and
MSD RPDs are not applicable when sample results are greater than four times the spike
concentration and are not evaluated further.

RPDs of the MS/MSD are used as a measure of analytical precision. MSD RPDs are used as a
measure of analytical precision. For sample results less than or equal to four times the spike
concentration, MSD RPDs were evaluated against the allowed percentage provided in the FSAP
(30%). A total of 157 MS recoveries were evaluated in this investigation; 157 soil MS percent
recoveries assessed are associated with 34 analytical batches, 10 soil samples, and 706 sample
results.

Approximately 94% (664) of the 706 sample results satisfied the MS accuracy criteria. The
remaining 6% (42) of the sample results that did not satisfy the MS accuracy criteria are
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associated with 5 analytical batches, 13 soil samples, and 8 constituents, as provided in

Table 3-7. Approximately 99% (698) of the 706 sample results associated with an MS recovery
met the FSAP RPD precision requirements. The 1% (8) that did not meet the FSAP RPD
precision requirements are associated with 2 analytical batches, 8 soil samples, and

2 constituents, as provided in Table 3-8.

Table 3-7. Soil Samples Associated with Matrix Spike Exceeding Accuracy

Requirements.
Constituent Batch Number Soil Sample Number
Inorganics
Bismuth 2649487 B4DXP7
Lead 2649489 B4DXP4, BADXPS5, BADXP6, B4ADXP7, BADXP9
Lithium 2637724, 2647238, 2649487 B4DX03, B4DX04, B4DX05, B4DX06, B4DXO08,

B4DX74, B4DX75, BADXP2, B4ADXP4, BADXPS,
B4DXP6, BADXP7, BADXP9

Potassium 2647237 B4DX74, BADX75, B4DXP2
Selenium 2649487 B4DXP4, B4ADXP5, B4ADXP6, BADXP7, BADXP9
Silicon 2647237 B4DX74, BADX75, B4DXP2
Strontium 2649489 B4DXP4, B4DXP5, B4ADXP6, BADXP7, BADXP9
Zirconium 2637724, 2649487 B4DXO03, B4DX04, B4DX05, B4DX06, B4DX08,

B4DXP6, B4DXP7, B4ADXP9

Table 3-8. Soil Samples Associated with Matrix Spike/Matrix Spike Duplicates
Exceeding Precision Requirements.

Constituent Batch Number Soil Sample Number
Inorganics
Nickel 2637724 B4DX03, B4DX04, B4DXO05, B4DX06, B4DX08
Silicon 2647237 B4DX74, BADX75, B4ADXP2
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4.0 DATA USABILITY CONCLUSIONS

This section presents the data usability conclusions based upon the evaluations performed in
Sections 2.0 and 3.0. Where issues are considered significant enough to affect data usability, it is
recommended that review qualifiers (defined in Table 1-5) are applied to the affected results.

Only one sample (B4DVDO) missed a holding time. The sample was analyzed for hexavalent
chromium four days outside of the 30-day collection-to-extraction holding time but was analyzed
within the 7-day extraction-to-analysis holding time. The data are still usable because the
extraction and analysis both occurred within two times the holding time.

Approximately 25% of evaluated field QC results (84 of 332 results) are not usable for the
intended purpose because a total of 21 constituents (aluminum, antimony, barium, calcium,
chlorine, cobalt, fluorine, iron, lead, magnesium, manganese, phosphorus, potassium, silicon,
sodium, strontium, thorium, uranium, vanadium, zinc, and zirconium) were present in the
baseline silica sand used for field QC samples with a concentration greater than two times the
laboratory MDL/MDA. These field QC results were assigned an “R” qualifier because they are
not usable for the QA analyses prescribed by the SAP. No systematic issues were found for
organic or radionuclide constituents. Baseline silica sand matrix interference was suspected for
field QC samples during DQA for WMA A-AX remaining regions (RPP-ASMT-65819, Data
Quality Assessment for Soil Samples Collected at WMA A-AX Remaining Regions). Due to the
apparent baseline silica sand sample matrix interference and observed variability, it is
recommended to 1) obtain an alternate source of reagent grade silica sand to compare supplier
variability and 2) collect triplicate baseline silica sand samples to determine uncertainty for each
sampling event.

After excluding the potentially biased FB and EB analytical results, it was determined that
approximately 19% (54 of 291 results) of detected soil results associated with field QC samples
may have been biased by improper sample handling (e.g., sample collection or decontamination
process) indicated by the EB or FB QC result exceeding two times the applicable MDL/MDA.

Field duplicates are used to determine precision for both sampling and laboratory requirements.
Of the 166 soil analytical results evaluated, 7 duplicate pair results had an RPD greater than
30%. This is approximately 4% of the duplicate results and does not affect the comparability,
representativeness, or precision of the data set.

Approximately 96% of laboratory blanks were below the MDL/MDA. Laboratory blanks with
concentrations above the MDL/MDA were associated with 73 detected soil analytical results
(3% of total soil analytical results), indicating potential laboratory contamination. Of the 73 soil
analytical results, 66 have “C”, “B”, or “J” laboratory-applied qualifiers and are considered
usable. The seven remaining soil analytical results that will receive a “P” review qualifier may
be biased high but are still considered usable.

Only six laboratory duplicate and two MSD pairs had an RPD of greater than 30%
(Section 3.4.2). There were no identified systematic issues with laboratory precision or
reproducibility in laboratory duplicates, MSDs, and LCDs.
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Approximately 97% (526 of 543) of the LCS percent recoveries satisfied the laboratory and
method accuracy evaluation by meeting the upper and lower FSAP control limits. Of the

17 percent recoveries outside of control limits, 11 did not have LCDs and could not be used to
evaluate laboratory and method accuracy. One batch of plutonium-241 was outside of FSAP
LCS control limits and had an RPD greater than 30%. The six soil analytical results associated
with the plutonium-241 batch may have poor laboratory and method accuracy. No systematic
issues with laboratory bias, comparability, or accuracy were identified using the LCD RPDs.

Approximately 94% of the MS soil analytical results satisfied the laboratory and method
accuracy FSAP requirements discussed in Section 3.4.3. Approximately 6% (42) of the soil
analytical results did not meet the MS accuracy criteria. If an MS percent recovery falls outside
of the laboratory control limits, the sample was marked with an “N” qualifier by the laboratory,
and a post-spike was then analyzed. A post-spike percent recovery within the laboratory control
limits indicates that the initial MS may have matrix interference. Approximately 95% (40 of the
42) of the soil analytical results that did not meet FSAP accuracy requirements had a post-spike
percent recovery within control limits, indicating possible matrix interference in the initial MS.
Matrix interference cannot be assumed for the remaining 5% (2 of 42) of soil analytical results
because they were either associated with an MS outside laboratory control limits whose
post-spike failed the laboratory control limit, or with an MS outside laboratory control limits
where no post-spike was analyzed.

DQIs were evaluated to determine whether any corrective action should be implemented, such as
analytical data being rejected because of quality assurance/QC deficiencies. After excluding
field QC samples, there are 2,842 soil analytical results from the Phase 2 B Farm vadose zone
soil investigation that were evaluated in this DQA. It was found that 60 (2%) of the 2,842 soil
analytical results may have been affected by bias introduced during sample handing or from
laboratory equipment. These analytical results were assigned a “P” review qualifier, indicating a
potential problem; however, they may still be used with caution. All other soil analytical results
accurately indicate the presence or absence of target analyte contamination at sample locations
and are representative of site conditions at the time of collection without further consideration.
This assessment found that 84 (25%) of 332 field QC analytical results cannot be reliably used
for their intended quality assurance purpose. The 84 field QC analytical results were assigned an
R (do not use) qualifier.
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Table 4-1. Data Review Qualification Flags Applied to Soil Results Resulting from Assessment. (8 sheets)

1\51311251; Constituent Ié?ll;(;;f?::(?)l (;: e;ii;vzr Rationale

B4DVBI1 Copper — P Potentially biased soil sample result from contamination introduced during sample handling.
Molybdenum P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfate P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfur — P Potentially biased soil sample result from contamination introduced during sample handling.
Total organic carbon — P Potentially biased soil sample result from contamination introduced during sample handling.
B4DVB3 Copper — P Potentially biased soil sample result from contamination introduced during sample handling.
Molybdenum B P Potentially biased soil sample result from contamination introduced during sample handling.

Silver — P Potential bias introduced to soil sample result from laboratory equipment.
Sulfate B P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfur — P Potentially biased soil sample result from contamination introduced during sample handling.
Total organic carbon — P Potentially biased soil sample result from contamination introduced during sample handling.
B4DVDO Copper — P Potentially biased soil sample result from contamination introduced during sample handling.
Molybdenum P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfate P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfur — P Potentially biased soil sample result from contamination introduced during sample handling.
Total organic carbon — P Potentially biased soil sample result from contamination introduced during sample handling.
B4DVD1 Copper — P Potentially biased soil sample result from contamination introduced during sample handling.
Molybdenum — P Potentially biased soil sample result from contamination introduced during sample handling.
Potassium — P Potentially biased soil sample result from contamination introduced during sample handling.

Silver — P Potential bias introduced to soil sample result from laboratory equipment.
Sulfate B P Potentially biased soil sample result from contamination introduced during sample handling.
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B4DVDI1 Sulfur — P Potentially biased soil sample result from contamination introduced during sample handling.
(cont.) Total organic carbon — P Potentially biased soil sample result from contamination introduced during sample handling.
B4DVD2 Copper — P Potentially biased soil sample result from contamination introduced during sample handling.
Molybdenum B P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfate — P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfur — P Potentially biased soil sample result from contamination introduced during sample handling.
Total organic carbon — P Potentially biased soil sample result from contamination introduced during sample handling.
B4DVD3 Copper M P Potentially biased soil sample result from contamination introduced during sample handling.
Molybdenum M P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfate B P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfur M P Potentially biased soil sample result from contamination introduced during sample handling.
Total organic carbon — P Potentially biased soil sample result from contamination introduced during sample handling.
B4DVD4 Copper — P Potentially biased soil sample result from contamination introduced during sample handling.
Molybdenum B P Potentially biased soil sample result from contamination introduced during sample handling.

Silver — P Potential bias introduced to soil sample result from laboratory equipment.
Strontium — P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfate B P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfur — P Potentially biased soil sample result from contamination introduced during sample handling.
Total organic carbon — P Potentially biased soil sample result from contamination introduced during sample handling.
B4DX71 Sulfate — P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfur — P Potentially biased soil sample result from contamination introduced during sample handling.
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B4DX72 Sulfate — P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfur — P Potentially biased soil sample result from contamination introduced during sample handling.

B4DX73 | Hexavalent chromium B P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfate — P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfur — P Potentially biased soil sample result from contamination introduced during sample handling.

B4DX74 | Hexavalent chromium B P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfate — P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfur — P Potentially biased soil sample result from contamination introduced during sample handling.

B4DX75 | Hexavalent chromium BN P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfate — P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfur — P Potentially biased soil sample result from contamination introduced during sample handling.

B4DX78 Sulfur — P Potentially biased soil sample result from contamination introduced during sample handling.

B4DX79 | Hexavalent chromium B P Potentially biased soil sample result from contamination introduced during sample handling.
Sulfur — P Potentially biased soil sample result from contamination introduced during sample handling.

B4DX04 Lead — P Potential bias introduced to soil sample result from laboratory equipment.

B4DXO05 Lead — P Potential bias introduced to soil sample result from laboratory equipment.

B4DXO06 Lead — P Potential bias introduced to soil sample result from laboratory equipment.

B4DV49 Silver — P Potential bias introduced to soil sample result from laboratory equipment.

B4DX82 Aluminum — R Field QC result likely biased due to concentrations detected in the baseline silica sand.

Antimony U R Field QC result likely biased due to concentrations detected in the baseline silica sand.

Barium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
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B4DX82 Calcium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
(cont.) Chloride C R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Cobalt D R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Fluoride B R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Iron — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Lead — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Magnesium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Phosphorus — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Potassium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Silicon — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Sodium B R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Strontium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Thorium D R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Uranium D R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Vanadium BD R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Zinc — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Zirconium BD R Field QC result likely biased due to concentrations detected in the baseline silica sand.
B4DX83 Aluminum — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Antimony U R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Barium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Calcium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
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B4DX83 Chloride C R Field QC result likely biased due to concentrations detected in the baseline silica sand.
(cont.) Cobalt D R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Fluoride B R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Iron — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Lead — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Magnesium R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Phosphorus R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Potassium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Silicon — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Sodium U R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Strontium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Thorium D R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Uranium D R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Vanadium BD R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Zinc — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Zirconium BD R Field QC result likely biased due to concentrations detected in the baseline silica sand.
B4DX86 Aluminum — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Antimony U R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Barium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Calcium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Chloride C R Field QC result likely biased due to concentrations detected in the baseline silica sand.
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B4DX86 Cobalt D R Field QC result likely biased due to concentrations detected in the baseline silica sand.
(cont.) Fluoride B R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Iron — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Lead CB R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Magnesium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Phosphorus — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Potassium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Silicon — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Sodium B R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Strontium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Thorium R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Uranium R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Vanadium BD R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Zinc — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Zirconium BD R Field QC result likely biased due to concentrations detected in the baseline silica sand.
B4DX87 Aluminum — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Antimony U R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Barium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Calcium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Chloride C R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Cobalt R Field QC result likely biased due to concentrations detected in the baseline silica sand.
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B4DX87 Fluoride B R Field QC result likely biased due to concentrations detected in the baseline silica sand.
(cont.) Iron — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Lead CB R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Magnesium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Phosphorus — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Potassium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Silicon — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Sodium U R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Strontium — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Thorium D R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Uranium D R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Vanadium BD R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Zinc — R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Zirconium BD R Field QC result likely biased due to concentrations detected in the baseline silica sand.
Laboratory qualifier definitions:
B = Inorganics and Wetchem: The analyte was detected at a value less than the contract relative percent difference or practical quantitation limit, but greater than or equal to

the instrument detection limit/method detection limit (as appropriate). The “B” and “U” qualifiers are mutually exclusive.

@]
Il

customer’s contractual requirements.

xZZ U
|

Inorganics and Wetchem: The analyte was detected in both the sample and the associated quality control (QC) method blank, and the blank concentration exceeded the

= All: Analyte was reported at a secondary dilution factor (i.e., the primary preparation required dilution to either bring the analyte within the calibration range or to
minimize interference).
Inorganics: Duplicate precision criteria not met.
= All (except gas chromatography/mass spectrometry): Spike and/or spike duplicate sample recovery is outside control limits.
= All: The result-specific translation of this qualifier code is provided in the laboratory data report or case narrative. Additional result-specific translation information may
also be found in the RESULT COMMENT field for this record.
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Sample

Number Constituent

Laboratory
Qualifier(s)

Review
Qualifier

Rationale

Review qualifier definition:

P = Potential problem. Collection/analysis circumstances make value questionable.

R = Do notuse. Further review indicates that the results in not valid.

cont. = continued
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