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1 Introduction

This document presents the data quality assessment (DQA) for laboratory data generated from soil and
groundwater samples collected during the drilling and post-development sampling of six new wells in the
100-NR-2 Operable Unit (OU) from May 26 through August 30, 2016. The purposes of this DQA are

(1) to determine whether these data meet the data quality requirements specified in DOE/RL-2001-27,
Remedial Design/Remedial Action Work Plan for the 100-NR-2 Operable Unit and SGW-58723,
Sampling Instruction for the Drilling and Installation of Six Groundwater Monitoring Wells in the
100-NR-2 Groundwater Operable Unit, and (2) to assess whether the data are useful for the
environmental decision making indicated in the two aforementioned documents. This DQA was generated
per SGRP-PRO-OP-50007, Data Quality Assessment requirements, the elements of which are outlined in
Chapter 3.

During and after the drilling campaign of the 6 wells, 125 soil samples, and 131 total groundwater
samples were collected and analyzed at offsite laboratories. From these samples, Field Sampling
Operations generated 90 field measurements, and 3 analytical laboratories reported 2,738 laboratory
results for a total of 2,828 analytical chemical and radiochemical measurements. These numbers do not
include the physical property tests of the soil samples.

~

Purpose

The purpose of this DQA is to determine whether the data generated in the field and by subcontract
laboratories from the 100-NR-2 OU drilling campaign meet the data quality requirements specified in
DOE/RL-2001-27 and SGW-58723, which provides assurance that the data collected are of sufficient
quantity and quality to achieve data quality objectives.

3 Scope

This DQA focuses on the laboratory chemical and radiochemical data collected for the 100-NR-2 OU
well drilling effort; the physical property measurements of the soil samples are not covered in this
document because DOE/RL-2001-27 and SGW-58723 lack quality control (QC) criteria for these
measurements. The number of samples specified by the sampling design was not statistically based, and
no statistical tests were defined in SGW-58723. The sample results obtained will be used for making
decisions on selection of a remedial or response action. These data are not being used for a statistical
analysis to confirm the success of a remedial or response action. The data are evaluated according to
EPA QA/G-8, Guidance on Environmental Data Verification and Data Validation, to determine whether
they meet the quality criteria outlined in DOE/RL-2001-27 and SGW-58723. The DQA methodology
includes data verification, data validation, and data usability evaluations (SGRP-PRO-OP-50007).

e Data verification is the process of evaluating the completeness, correctness, and conformance/
compliance of a specific data set against the method, procedural, or contractual requirements. It includes
confirmation that the specified sampling and analytical requirements have been completed as specified
in DOE/RL-2001-27 and SGW-58723. This evaluation is documented in section 5. In addition,
verification is performed for field QC samples in section 8 and for laboratory QC samples in Chapter 9.

¢ Data validation is an analyte- and sample-specific process that extends the evaluation of data beyond
method, procedural, or contractual compliance (i.e., data verification) to determine the analytical
quality of a specific data set. Data validation provides assurance that an analyte is either present or
absent. Data validation includes a determination, where possible, of the reasons for any failure to
meet method, procedural, contractual, or QC requirements. Data validation may include verification
of required deliverables (e.g., the minimum detection limits), evaluation of analytical results based on
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4.1 Analyte Repori...3 ( . sentions

To provide comparability of analytical results among the ~ rting labc  ries, the following analyte
repc  ngconventions eus  inthis DQA:

e Nitrate: Nitrogen-in-nitrate results are converted to and evaluated as nitrate.
e Nitrite: Nitrogen-in-nitrite results are converted to and evaluated as nitrite.
e Phosphate: Phosphorus-in-phosphate results are converted to and evaluated as phosphate.

e Strontium-90: Total-beta-radiostrontium results are evaluated as strontium-90.

4.2 Field QC Sample Types

Field QC samples are used to assess the precision, repeatability, and potential contamination related to |
sampling and laboratory activities. Field QC samples include three types of field blanks (FBs): equipment
blanks (EBs), full trip blanks, and field transfer blanks, field duplicates, and split samples. Table 3
summarizes the various field QC sample types, their required collection frequencies, and the actual
collection frequencies. Any preservative reagents specific for the analyte(s) to be determined are added to
the field QC sample bottles prior to the collection of the QC samples. All1 d QC samples are delivered
to the laboratory without any differentiation ~ ween the field QC samples and actual samples.

e EBs are samples of reagent water or silica sand that are pumped or washed through non-dedicated
sampling equipment. EBs are used to monitor the effectiveness of equipment decontamination
procedures and to monitor for contamination associated with field sampling equipment. If disposable,
single-use equipment is used, EBs are not required.

e Field transfer blanks (FXR) are typically analyzed for volatile organic compound (VOCs) and are
used to check for VOC contamination associated with sampling activities. At the time of sample
collection, the FXR is filled at the sampling site by pouring reagent water or silica sand from
a cleaned glass container into VOC sample vials pre-loaded with any required preservative. After
collection, the FXR is treated in the same manner as the other samples collected during the sam; ng
event. Typically, one FXR is collected each day that samples are collected for VOCs. If the VOC
samples collected on a given day will be shipped to multiple laboratories, then an FXR is collected
for each laboratory for that day. No FXRs were required or collected during the 100-NR-2 drilling
and sam| ng campaign.

laboratory analytical measurement process by comparing results with an identical sample collected at
the same time and location. Matching field duplicates are collected and stored in separate containers
and are analyzed as separate samples by the same laboratory.

e Field split samples are replicate samples sequentially collected from the same location in the same
sampling event and analyzed by different laboratories. Split samples are used to evaluate
interlaboratory precision and comparability.

FB results are evaluated by comparison with two times the method detection limit (MDL) or minimum
detectable activity (MDA) of the performing laboratory. For groundwater, FB results that exceed that
limit and the results for any samples associated with the FB are given a review qualifier of “Q.”
Associated samples are those collected on the same day and analyzed by the same method as the

e Field duplicate samples are replicate samples collected to determine the precision of sampling and the

corresponding FB. Review qualifiers of “Q” are not given to soil samples.
|
|
|
|
|
|
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4.3 Laboratory Quality Control Sample ypes

Laboratory quality assurance (QA)/QC requirements govern nearly all aspects of analytical laboratory
operation, including instrument procurement, maintenance, calibration, and operation. During the analysis
of field samples, laboratory QC samples are used to assess potential sample contamination, precision, and
accuracy related to laboratory activities. Laboratory QC samples may include MBs, laboratory control
samples (LCSs), laboratory control sample duplicates (LCSDs), matrix spike (MS) samples, matrix spike
duplicates (MSDs), surrogates, and tracers/carriers for Sr-90 analyses. The following bullets describe
each type of laboratory QC sample and the way they are evaluated.

e Laboratory MBs provide a measure of the cleanlii s during sample preparation and analysis. The
appearance of measurable analytes in the MB may indicate contamination of customer samples during
the analytical process. ’

e [CSs, MSs, and surrogates contain known amounts of analytes and provide a measure of the accuracy
of the analytical process. Percent recovery is the metric used to determine analytical accuracy
(Equation 2). Percent recoveries consistently less than or greater than 100% may indicate a bias in the
analytical process.

e Laboratory sample duplicates, LCSDs, and MSDs provide a measure of the reproducibility of the
analytical | cess. The RPD is the me : used to determine reproducibility (Equation 1). Laboratory
sample duplicates qualify for evaluation only if at least one result is five times the laboratory MDL.

e Laboratory tracers and carriers are typically used to provide the recovery of a radiochemical species
during the separation and counting process. The results of the radiochemical species of interest are
usually corrected using the recovery of the tracer or carrier.

These laboratory QC samples are included in sample preparation and analytical batches along with
customer samples. An analytical batch typically consists of a maximum of 20 customer samples. The
numbers and types of QC samples included in sample batches are dictated by the analytical method being
used. Analytical methods usually employ only a subset of the available types of QC samples. At a
minimum, most sample preparation and analytical methods include a MB, one of the duplicate types
(e.g., sample duplicate), and one of the standard types (e.g., laboratory control sample).

Laboratory analytical accuracy for LCSs, MSs, surrogates, and tracers/carriers is evaluated using percent
recovery as shown in Equation 2:

Percent Recovery = (é—': x 100 Equation 2
where:
C.» = measured analyte concentration or activity
C, = actual, known analyte concentration or activity

Perfect recovery of the measured an  te concentration or activity yields a percent recovery of 100%.
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Data quality was judged on the following:

e F,R, and Y review qualifier flags associated with the data'

e (Q-flag review qualifiers for groundwater data associated with poor field sample-duplicate
reproducibility

e Samples with missed holding times

e Samples with laboratory qualifiers indicating method blank contamination.

Of the 1,571 total analytical chemical and radiochemical results for soil, 97.1% met QC requirements. Of
the 46 QC failures, 36 of the results were e to out-of-holding time for soil pH, and 10 were due to
out-of-limit batch MBs for inductively coupled plasma (ICP) metals which were sodium (5), zinc (3),
chromium (1), and molybdenum (1).

Of the 1,257 total analytical chemical and radiochemical results for groundwater, 96.8% met QC
requirements. Of the 40 flagged results, 16 were due to Q-flagged results for out-of-limit field duplicates
(for ICP metals), 2 results were for missed holdi  times (hexavalent chromium), and 24 were for batch
method blank qualifiers (3 for alkalinity and 21 for ICP metals). Some results had multiple QC issues;
therefore, = total number of individual flagged results appears to be >40.

The poorest completion rate was for ICP metals. The out-of-limit field duplicates for metals will be
discussed in section 8.2. Those metals with batch method blank qualifiers were arsenic (8), cobalt (4),
vanadium (4), antimony (2), and one each for chromium, lead, and zinc.

6 Labol oryInformatio and Analytical Methods

Samples collected for the 100-NR-2 well drilling and sampling campaign were sent to the three
laboratories described in Section 6.1 for chemical and radiochemical analysis. Each sample is tracked by
a unique HEIS database sample number. Analytical requests for chemical and radiochemical services to
be completed by the laboratories were documented on the chain-of-custody fi . Analytical results
provided by the laboratories were documented by sample delivery group (SDG) in data packages.

The analytical results were also electronically uploaded and stored in the HEIS database.

6.1 Laboratory Information

The samples collected were analyzed for chemical and radiochemical constituents at the following three
laboratories:

e GEL Laboratories, LLC (GEL; Charleston, South Carolina) provided sample analysis for chemical
constituents; GEL generated 78.8% of the analytical laboratory results for bc  soil and groundwater.

e TestAmerica Denver (TADN; Denver, Colorado) provided sample analysis for chemical constituents;
TADN generated 7.2% of the analytical laboratory results, all for soils/sediments.

e TestAmerica Richl ! (TARL; Richland, Washington' ‘ovided sample analysis for chemical and
radiochemical constituents; TARL generated 14.0% of the analytical laboratory results for both soil
and groundwater.

Chapters 8 and 9 discuss the analytical chemical and radiochemical data provided by these laboratories.

1Tl 1 review”) was included in the assessment of rest  for this report. After the
RDR review, F-flagged results will be resolved to one of the other | X flags as appropriate.

17





































































¢ N-60449,F .0

However, these metals most probably reflect the composition of the silica sand blank matrix and do not
likely represent contamination from the soil sampling equipment. Hence, the soil samples associated with
these EBs should not be considered to suffer from metals contamination due to the sampling equipment.
One EB for well 199-N-376 yielded a total beta value that was just slightly greater than the acceptance
limit, but this result is not likely to reflect equipment contamination of the total beta samples associated
with the EB. The EB from well 199-N-376 analyzed for VOCs and TOC did not exhibit results greater

1 the acceptance criteria for those analytes.

No field transfer blanks were collected for the VOCs; thus no statement can be made about the possibility
of contamination of the VOC samples during sample collection and handling. Field transfer blanks were
not required by DOE/RL-2001-27 or SGW-58723.

For the soil/sediment field sample duplicates, 45.3% of the reported duplicate results met the evaluation
criterion. Of these duplicate results, 80.6% were acceptable and indicates fair precision for field sampling
operations and laboratory analysis. Metals and SVOCs exhibited out-of-limit RPDs for the soils; these
out-of-limit results most likely represent the variability in subsampling an inherently heterogeneous soil
sample matrix.

For the groundwater field sample duplicates, 40.3% of the reported duplicate results met the evaluation
criterion. Of these duplicate results, 84.6% were acceptable and again indicates fair precision for field

mpling operations and laboratory analysis. Metals exhibited out-of-limit RPDs for groundwater; most
of :out-of-limit metals were from unfiltered samples and likely reflects the heterogeneous distribution
of metal-containing particulates between the duplicate samples.

Split samples were acquired for soils with 33.2% of the split results, all ICP metals, meeting the
evaluation criterion. Of the results that met the evaluation criterion, 80.6% were within the RPD limit
which is fair agreement between the two analyzing laboratories. As with the duplicate samples, the

v ibility in the RPDs of the out-of-limit analytes most likely represents the inherent variability of
sul  npling a non-homogeneous soil matrix.

Split samples were not acquired for groundwater.

0.4 Laboratory Quality Control

Overall, the frequency at which laboratory QC samples were analyzed met the requirements of
DOE/RL-2001-27 and SGW-58723. For the soils, 88.8% of laboratory QC sample results met

nents, and for groundwater, 98.0% of laboratory QC sample results met requi  ents. This

:s good control of sample preparation and analytical methods at the laboratories with respect to

1ess, precision, and accuracy. Section 9 discusses in detail the laboratory QC associated with the
100-NR-2 OU drilling and sampling campaign samples.

e laboratory MBs for soils, 93.4% met the QC requirements. This indicates adequate cleanliness

g laboratory sample preparation and analysis. Numerically and by percent most of these failures
were for the ICP metals. However, the MB failures for aliphatic petroleum hydrocarbons (nCs-nCo) and

diesel range indicate likely contamination of the associated samples possibly caused by
contaminated extraction solvents. The soil/sediment samples associated with the out-of-limit MBs are
listed in Table 19.

40
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Of the laboratory MBs for groundwater, 95.9%  :t the QC requiremr  s. Again. this indicates reasonable
cleanliness during laboratory sample pre; ition and analysis. As with the soil I.__ ;, numerically and by
percent most of these failures were for the ICP metals; several metals results are suspect because of
associated MB contamination and are not useful for further project purposes. The groundwater samples
associated v h the out-of-limit MBs are listed in Table 20.

As a measure of analytical accuracy for the soils, 99.5% of the results for LCS, 80.7% of the MSs, and
78.9% of the surrogates met QC requirements. The LCS results indicate that the analytical methods are in
good control. However, the MS and surrogate results exhibited low recoveries for the aliphatic petroleum
hydrocarbons and TPH; this indicates a possible low bias in the results for those compounds. The VOCs
exhibited some high recoveries for the surrogates, and this may indicate a slight high bias for the VOCs.

Of the overall measures of analytical accuracy for groundwater, 99.3% of the results for LCS, 96.6% of
the MSs, and 99.8% of the surrogates met QC requirements. These results indicate that the analytical
methods are in good control and the analytical results likely exhibit little bias. However, the MSs for the
TPH exhibited low recoveries; this may indicate a matrix effect causing low bias for those constituents.

With respect to analytical precision for the soils, 84.1% of the sample duplicates and 91.8% of the MSDs

met QC precision requirements. These precision results indicate that the analytical methods are producing
fair precision with respect to the precision requirements. The lack of better precision is most likely due to

subsampling of the heterogeneous soil samples during sampling and analysis.

Measures of analytical precision that met QC precision requirements for the groundwater samples are
given by 100% of the sample duplicates, 100% of the LCSDs, and 99.5% of the MSDs. These precision
results indicate that the analytical methods are producing groundwater data that meet 100-NR-2 OU well
drilling and sampling precision requirements.

A single tracer failure was noted for a strontium-90 LCS; the result of this failure was determined to be of
no consequence to strontium-90 results for the 100-NR-2 OU well drilling and sampling effort.

To determine if laboratory analytical sensitivity met project requirements, the laboratory LODs were
compared with the project-required HAPQLSs. Most of the reported LODs met or were better than the
HAPQLs. Some LODs for non-detected constituents did exceed the HAPQLs; those results did not meet
the requirements of SGW-58723.

11 C¢ clusions

Based on this DQA, sample results, with some exceptions, appear to reasonably represent target analyte
concentrations in the soils/sediments and groundwater sampled during the 100-NR-2 OU drilling and
sampling campaign. For the most part, the analytical data are sufficient in quantity and quality to be
useable for project data needs. General agreement between field duplicates and field splits indicates that
the samples are likely representative of the media sampled. Field QC samples were collected with one
exception, and laboratory QC samples were analyzed at the frequencies required in DOE/RL-2001-27 and
SGW-58723. The reasonable rate of acceptable laboratory QC results indicates that laboratory accuracy,
precision, and contamination control during sample preparation and analysis support the use of the data
set for the project. Laboratory LODs mostly met the requirements of SGW-58723.
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