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Data Quality Assessment

This Data Quality Evaluation (DQE) assesses the effect of the overall analytical process on the “availability” of the
analytical data. “Availability” in this context refers to whether results can be used by the project team based on
their analytical soundness. If a result is analytically sound, it is available for use for evaluating the potential
releases, nature and extent of contamination, and estimating potentially associated human health and ecological
risks. However, a particular result or group of results may not be “usable” for these purposes if other conditions
apply. For example, if there were a hypothetical site where a trichloroethene (TCE) spill had occurred and the TCE
data for many or all of the samples were rejected, the data may not be usable for making site-specific
determinations even if all the non-TCE data were analytically sound and available for use by the project team. In
order to avoid confusion of terms, this DQE differentiates the “availability” of results from “usability” of results.
“Available” results are analytically sound and available for use by the project team to make decisions, even if they
are not usable for a particular purpose.

The three major categories of data evaluation are laboratory performance, field collection performance (i.e.,
blank contamination), and matrix interferences. Evaluation of laboratory performance is a check for compliance
with the method requirements; in other words, a check of whether the laboratory analyzed the samples within
the limits of the analytical method. Additionally, a third-party validator (Validata Chemical Services, Inc. or
Environmental Data Services, Inc.) conducted a review of the laboratory data to assess whether the analytical
methods were within required control limits at the time of analysis. Evaluation of potential matrix interferences
involves the review of several areas of results, including surrogate spike recoveries, matrix spike recoveries, and
duplicate sample results. Evaluation of field collection performance, such as blank contamination and field
duplicates, involves the review of field quality control (QC) and the determination of their effect on the sample
results.

The data evaluation and validation are a multi-tiered approach. The process begins with an internal laboratory
review, continues with a review by a third-party data validator, and ends with an overall review by the Navy
contractor project chemistry team. The process provides a medium for essential communication between the
laboratory, validator, and project team, and allows for data quality to be thoroughly evaluated.

This document presents the results of the data quality evaluation performed on two data sets:
e Vieques_East Soils and Surface Water
— Site: UXO-004

— Matrices: surface soil (SS), subsurface soil (SB), multi-incremental samples (SMI), surface water (SW),
sediment (SD)

— Date Range: July 2012 through March 2014; February 2018
— Data Use: Definitive
e Vieques_East Regional Groundwater
— Site: UXO-004
— Matrices: groundwater (GW)
— Date Range: February - March 2013; October 2022 - April 2023

— Data Use: Definitive
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1.1 Laboratory Internal Quality Control Review

Prior to releasing the analytical data, the laboratory:

e Agriculture and Priority Pollutants, Inc. (APPL)

e American Radiation Services, Inc. (ARS)

e ALS Environmental Inc. — Kelso, WA and Ft. Collins, CO
e Davis and Floyd, Inc.

e EMAX Laboratories, Inc.

e Empirical Laboratories, LLC

e Eurofins Environment Testing - Denver

e TestAmerica Inc.

reviewed both the sample and QC data to verify sample identity, instrument calibration, limits of quantitation
(LOQs), dilution factors, numerical computations, accuracy of transcriptions, and chemical interpretations. In
addition, the QC data were tabulated and the results reviewed to ascertain whether they were within the
contract-required or laboratory-defined limits for accuracy and precision. Any non-conforming data were
discussed in the data package cover letter and case narrative. The case narrative was then reviewed by the data
validator and incorporated into the data validation report. If necessary, the exceedances were verified, and
qualifiers were applied based on this information.

1.2 Data Validation

Third-party data validators reviewed all data packages using the validation criteria outlined in the site-specific
Uniform Federal Policy (UFP) Sampling and Analysis Plan (SAP) Worksheets #34-36 (CH2M, 2013a). The data were
reviewed, verified, and validated consistent with the procedures presented in the following documents:

For GW, SB, SD, SMI, SS, and SW samples collected in 2012 through 2018:
e For METALs and FMETALs via SW-846 6010C, 6020A, and 7196A:
— “ICP-AES Data Validation” SOP HW-2a, Revision 15 (EPA, 2012a)
— “ICP-MS Data Validation” SOP HW-2b, Revision 15 (EPA, 2012b)
— UFP-SAP limits for accuracy/precision (CH2M, 2013a, 2013b, 2013c)

— Guidance from “USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
Superfund Data Review” (EPA, 2010a), as needed

e For EXPLO via SW-846 6850:
—  UFP-SAP limits for accuracy/precision (CH2M, 2013a, 2013b, 2013c)
— Data qualifiers from “ICP-MS Data Validation” SOP HW-2b, Revision 15 (EPA, 2012b)

— Guidance from “USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
Superfund Data Review” (EPA, 2010a), as needed

e For SVOC via SW-846 8270D and 8270D_SIM:

“Validation of Data, Semivolatile Organic Compounds by SW-846, Method 8270” SOP HW-22, Revision 24
(EPA, 2008)

—  UFP-SAP limits for accuracy/precision (CH2M, 2013a, 2013b, 2013c)
e For EXPLO via SW-846 8330, 8330B, and 8321:

“Validation of Data, Nitroaromatics and Nitroamines by HPLC, SW-846, Method 8330A” SOP HW-186,
Revision 2.1 (EPA, 2010b)
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—  UFP-SAP limits for accuracy/precision (CH2M, 2013a, 2013b, 2013c)
e For RAD and FRAD via EML_U-02_MOD and U-02-RC_MOD:

— USACE Kansas City and St. Louis District Radionuclide Data Quality Evaluation Guidance for Alpha and
Gamma Spectroscopy, Revision 1 (USACE, 2004)

“ICP-MS Data Validation” SOP NO. HW-3b, Revision 0 (EPA, 2015)

e For WCHEM, AVSSEM, and GRAINSIZE data via SW-846 9045D, EPA 821_R-91-100, ASTM D1498 and D422,
and Lloyd Kahn and Walkley Black:

— Although not subject to such stringent data validation, screening data were still subject to the verification
and validation procedures outlined in Worksheets #34-46.

For GW samples collected in 2022 and 2023:
For all analyses:
o DOD “General Data Validation Guidelines” (DOD, 2019)

o DOD/Department of Energy (DOE) “Consolidated Quality Systems Manual (QSM) for Environmental
Laboratories. Version 5.4.” October (DOD/DOE, 2021)

o DOD “Data Validation Guidelines Module 1, 2, 3, and 4 Revised Table for Sample Qualification in the Presence
of Blank Contamination” February (DOD, 2022)

e UFP-SAP limits for accuracy/precision (CH2M, 2013a)

¢ Although not subject to such stringent data validation, screening data were still subject to the verification and
validation procedures outlined in Worksheets #34-36.

For explosives via SW-846 8330B/8332/6850:

e DOD “Data Validation Guidelines Module 4: Data Validation Procedure for Organic Analysis by GC” March
(DOD, 20214a)

For total and dissolved metals via SW-846 6020A:

e DOD “Data Validation Guidelines Module 5: Data Validation Procedure for Metals by ICP-MS” June (DOD,
2021b)

As stated previously, the data validation process was separate from the laboratory’s internal review. The process
was specifically focused on the effects of the laboratory’s performance and sample matrix on the analytical
results. Example areas of review include holding time compliance, surrogate recovery accuracy, matrix spiked
sample precision and accuracy, blank contamination, initial and continuing calibration accuracy and precision,
laboratory control sample accuracy, internal standard response and retention time accuracy, instrument tune
criteria accuracy, and duplicate sample precision (laboratory replicates and field duplicates). Please refer to the
complete data validation report for full areas of review.

Multiple analyses are most often the result of concentrations exceeding the calibration range or QC results
outside of control limits. When multiple analyses were performed, the “best result” was selected for purposes of
this data quality evaluation. Among multiple valid and/or invalid results, the “best result” is:

1. The non-rejected result

2. The result from the appropriate concentration range (dilution factor)

3. The detect when one or more result is detected, and one or more result is non-detect
4. The greater of detects, and
5

The lesser of non-detects (U-Values)
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Qualification of data is not an unusual occurrence. To define a laboratory QC exceedance and when a laboratory
QC exceedance occurs, the laboratory refers to its in-house Standard Operating Procedures (SOPs). The SOPs are
based on DOD QSM requirements, the requested analytical method, and accumulated laboratory experience.
When a laboratory QC exceedance occurs, the situation may be acceptable, or it may require further action by the
laboratory, such as application of a laboratory qualifier or re-extraction and/or re-analysis of the sample. The data
validator uses a separate set of QC criteria, based on guidance from either the Environmental Protection Agency
(EPA) region or DOD Data Validation Guidelines that applies to the samples at that time. A laboratory QC
exceedance may not constitute a data validation exceedance, and a data validation exceedance may not
constitute a laboratory QC exceedance. Data validation criteria exceedances may result in the qualification of or
rejection of data, as deemed appropriate by the data validator.

The data validator examines each data point and determines any effects that QC exceedances have had. Most
often, these effects dictate that the result or limit of detection (LOD) should be considered estimated but is still
available for use. The J-qualification, J+-qualification, UJ-qualification, and U-qualification of results are common
occurrences and have no adverse effect on the availability of that result to the project team for making decisions.
J-qualified and J+-qualified results are available, at the reported result, for use as detects as long as they are
considered “estimated” by the project team. Human health risk assessment guidance suggests that these
qualifiers “indicate uncertainty in the reported concentration of the chemical, but not in its assigned identity.
Therefore, these data can be used just as positive data with no qualifiers or codes.” In addition, the same risk
assessment guidance (EPA, 1989) suggests that one should use “J-qualified concentrations the same way as
positive data that do not have this qualifier.” U-qualified and UJ-qualified results are available, at the reported
LOD or level, for use as non-detects as long as they are considered “non-detect or not detected at significantly
greater than that in an associated blank” or “non-detect, estimated LOD,” as appropriate.

In extreme cases, a result is rejected and deemed to be unusable. “Unusable” in this instance is defined as a result
that is not analytically sound and is not generally considered available for use by the project team. In some cases,
the project team may still decide to use a rejected result. An example of this occurrence would be if a result is
rejected because it is biased extremely high, yet it is still less than the screening level (SL). A conservative decision
may be made to consider this result a non-exceedance, even if its concentration was rejected. For that reason, it
is important to examine why a result was rejected. For the most part, however, rejected results are not usable,
and the R-qualifier is the only qualifier that has an adverse effect on the availability of data.

In large data sets, rejected results are often inconsequential because there is sufficient non-rejected data
available to the project team. If there is enough non-rejected data or the project team is able to infer results from
adjacent sampling locations or there is other site-specific information that can provide additional lines of
evidence, it may not be necessary to know the concentrations of some rejected constituents. It may also not be
necessary to prove a constituent’s absence if there are sufficient additional lines of evidence.

1.3 Primary Data Validation Qualifiers

The following data validation qualifiers were applied to one or more analytical results:

o U - Not detected. Sample was analyzed for this parameter, but it was not detected at greater than the
reported LOD. The data validator may also apply this qualifier to indicate that a concentration was not
detected significantly greater than that in an associated blank. Thus, this qualifier does not necessarily
indicate a quality control exceedance.

o UJ- Not detected, LOD estimated. Sample was analyzed for this parameter, but it was not detected above the
reported LOD. The LOD for this parameter is estimated due to a quality control exceedance.

e J-Concentration estimated. The parameter was positively identified, and the associated numerical value is
the approximate concentration of the parameter in the sample. Often, a J-qualifier is applied simply because
the result was less than the limit of quantitation and thus does not necessarily indicate a quality control
exceedance.
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e J'—Concentration estimated and potentially biased high. The parameter was positively identified, and the
associated numerical value is the approximate concentration of the parameter in the sample.

e J —Concentration estimated and potentially biased low. The parameter was positively identified, and the
associated numerical value is the approximate concentration of the parameter in the sample.

e R-—Rejected. The parameter was analyzed but a severe quality control exceedance necessitates its rejection.
The result is not usable as a detection or as a non-detect.

e [none] - Detected. Qualification was not warranted.

1.4 Impact of Data Quality on Project Data Quality Objectives and
Data Usability

The laboratories analyzed the samples in accordance with the respective analysis methods and standard operating
procedures. The data packages were reviewed by a data validator taking guidance from DOD data validation
guidelines. Field QC samples were collected and analyzed at the planned frequencies.

The laboratory utilized various qualifiers to represent “below reporting limit,” “non-detect,” and “detected.” Any
other extraneous laboratory qualifiers were superseded by data validation qualifiers. The data validator utilized
J-qualifiers, J*-qualifiers, J-qualifiers, UJ-qualifiers, U-qualifiers, and R-qualifiers to represent “estimated,”
“estimated, biased high,” “estimated, biased low,” “non-detect, estimated LOD,” “non-detect or not detected at
significantly greater than that in an associated blank,” and “rejected,” respectively. The only time the data
validator changed a result’s detect status was when J-qualifiers were changed to U-qualifiers (detect to non-
detect) as a result of blank contamination.

The J-, J*-, J-, and UJ-qualifiers indicate that some results are estimated. These qualifiers indicate that data are
available for use as detects and non-detects, respectively. These qualifiers do not necessarily indicate a problem
that adversely affects the availability of data. For example, J-qualifiers are often applied simply because results
are below the guantitation limit.

If a result is attributable to blank contamination, it is U-qualified and is no longer distinguishable from results that
are simply non-detect. The U-qualified value is elevated to the LOD if necessary. This supports the practice that
J-qualified results, while estimated, are available for use as detects at their qualified concentration and U- and
UJ-qualifiers are available for use as non-detects at their qualified LOD or level. In general, J-, J*-, J-, UJ-, and
U-qualified results are available for use as qualified for evaluating potential releases, the nature and extent of
contamination, and estimating potentially associated human health and ecological risks.

It is a common occurrence for achieved LODs to be greater than SLs or for LODs to be elevated above what was
expected or requested. In many cases, SLs are simply unreasonably low, or the laboratory was forced, by the
analytical method or sample matrices, to raise limits for various reasons. In instances where non-detect LODs are
greater than SLs, the results are available for use as non-detects, but their use adds uncertainty to the conclusions
drawn. There are a variety of typical and potentially unavoidable reasons why the reporting limits of non-detect
results may exceed SLs:

¢ Ifan SLis unreasonably low, current instrumentation technology may not be able to achieve an LOD less than
the SL.

¢ The laboratory-specific limits may have been established at a time when the SL was higher (less stringent) or
not present, but the reporting is being done using new (more stringent) criteria. Published screening levels,
such as EPA Regional Screening Levels (RSLs), may change periodically as toxicity values are updated.

e [fatarget compound or analyte is present at an elevated level, the laboratory will dilute the entire sample in
order to report that concentration within the instrument’s linear calibration range. It may not be possible to
analyze the sample at a lesser dilution if the target compound’s high concentration is likely to damage or
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saturate the instrument. The high concentration of a non-target compound or analyte may also necessitate
initial dilution for the same reason.

¢ If matrix effects mask low concentrations, the laboratory may be forced to elevate their limits to demonstrate
the fact that low concentrations cannot be detected.

o If matrix effects are particularly strong, the laboratory may be forced to analyze the sample at an initial
dilution in an attempt to dilute the matrix effects.

o If historical concentrations warrant, the laboratory detects an odor, or the field team designates a sample as
“expected high concentration,” the laboratory may pre-screen the sample and initially dilute it.

¢ If the sample appearance indicates possible high concentrations, the laboratory may be forced to analyze the
sample at a concentration range different from what is requested. For example, if a sample is designated as
“groundwater,” but is actually an emulsion or sludge, the laboratory may be forced to analyze the sample
using the “medium” instead of the “low” or “SIM” concentration range.

¢ If the field team cannot provide the full sample volume, the laboratory may be forced to dilute the sample by
adding water until the minimum volume is achieved.

o If asoil or sediment sample is characterized by high percent moisture, the reporting limits will be elevated
such that the concentrations and quantitation limits are reported on a dry-weight basis.

1.5 Comparison of Non-detects to Screening Levels

When evaluating the data and making decisions, the project team compares detected sample results to SLs in
order to determine exceedances. For this project, the SLs are as follows:

e Groundwater (GW) samples are compared to Tapwater RSLs hazard quotient (HQ)=0.1 (November 2024)
Puerto Rico Water Quality (PRWQ) Class SG standards and Federal Maximum Contaminant Levels (MCLs).

e Subsurface soil (SB) samples are compared to the selected Soil Screening Level (SSL) and Industrial Soil RSLs
(November 2024). In addition, background applies to soil samples.

— When background exists, an exceedance is not noted unless background is exceeded in addition to a
screening level.

— Background sets are soil type-specific including KTd, Kv, Qa, Qb, and TI.

— Selected SSLs are established from MCL-based SSLs and Risk-based SSLs. If there is an MCL-based SSL then
that is used. If not, then a risk-based SSL is used.

o Discrete surface soil (SS) samples are compared in the same way as subsurface soil samples, with the
exception that they are also compared to soil Ecological Screening Values (ESVS).

¢ Incremental soil samples (SMI) are compared in the same way as SS samples with the exception that there is
an SMI-specific Tl soil type background set.

o Sediment (SD) samples are compared to the Industrial Soil RSLs HQ=0.1 (November 2024) and marine
sediment ESVs.

e Surface water (SW) samples are compared to Tapwater RSLs HQ=0.1 (November 2024) PRWQ Class SB and SC
(marine) standards, and marine surface water ESVs.

Non-detect results are also compared to SLs, typically during a risk assessment or exceedance screening, by
comparing one-half the LOD to the SL. However, this is only done when the same constituent was detected in
another sample of the same matrix at the same site. The assumption is that, if the constituent is present in a given
sample of a particular matrix at a site, then it may also be present at low concentrations (less than the LOD) in a
non-detect sample of the same matrix from the same site. However, when a constituent was not detected in any
samples of a particular matrix at a site, then it is considered not present at the site in that matrix. In this instance,
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it is important to compare the non-detect results to the SL. If the non-detect results (LODs) are not low enough
when compared to the SL, then it may be possible that the constituent is present in a sample at greater than the
SL but not detected or reported by the laboratory instrumentation. This situation is a common occurrence and is
not cause for alarm. There are various typical reasons why this occurs and is expected. Please refer to Section 1.4.

The following discussion was generated for U-values versus SL exceedances:

1. For nitroaromatics/nitroamines in groundwater, the laboratory met the required reporting limits (LODs at 0.3
micrograms per liter (ug/L) but the screening levels were established without considering what reporting
limits can be achieved. This uncertainty was planned and documented in the UFP-SAP. Furthermore,
explosives were generally not detected in the samples at greater than the screening level, and so these are
locations where reporting limits exceed screening levels without a related detected exceedance.

2. Perchlorate in groundwater was an unusual occurrence, although such is expected at sites with such high
salinity. In a few cases, the laboratory was able to meet the UFP-SAP reporting limits but in most cases, the
laboratory was forced to perform heavy dilutions on the samples to account for high levels of salinity. High
salinity is a known interference for perchlorate analysis and the analysis method allows for sample dilution to
mitigate these interferences. Sample dilution, unfortunately, elevates reporting limits and the perchlorate
screening level is just slightly greater than the default reporting limits. To better understand this issue, some
extra groundwater volume was split to another DOD-Environmental Laboratory Accreditation Program (ELAP)
accredited laboratory for the 2013 sampling event. The same issues (due to high salinity) were noted but the
laboratory was able to report results at a 1X dilution factor. These results (perchlorate in three samples)
showed two detections at slightly less than the screening level and one detection at slightly greater than the
screening level. These split results do not conflict with the original results, which were non-detects at elevated
reporting limits. If these split results are representative of all samples, then the data user should understand
that groundwater samples (non-detect at elevated reporting limits) may contain perchlorate near the
screening level. Resampling and sending samples to another laboratory is not indicated, however, as the
salinity issues are expected no matter which laboratory is used. Rather, the project team should attempt to
work around these results which are not particularly useful for demonstrating absence of perchlorate at the
tapwater RSL. A more reasonable screening level should be established given that it is not likely that one
could or would drink the groundwater due to its high salinity.

3. For filtered metals and metals in groundwater, there are a few things to note. All screening levels are based
on the tapwater RSL despite the groundwater’s high salinity which suggests that one is unlikely to drink the
groundwater. High salinity is a known interference for trace metals analysis in aqueous samples; dilution
mitigates these interferences but elevates reporting limits. To achieve the best possible reporting limits, some
analytes were analyzed via low-level SW-846 6010C but other analytes, as necessary, were analyzed via SW-
846 6020A at a different laboratory (as planned). Resampling and sending samples to a different laboratory is
not indicated because there are no metals which are ‘constituents of concern’ (as evidenced by analysis of a
full target analyte list [TAL] rather than select analytes). If there were individual metals of interest, ultra-trace
sampling and analysis may be available. Furthermore, using these specialty techniques, it may also be possible
to remove the analytes of interest from the problematic matrix prior to analysis, significantly reducing or
eliminating interferences. Overall, the metals results are not particularly problematic, despite the reporting
limits greater than screening levels in some cases. In most cases, there were detected exceedances noted for
other METALs and FMETALs, such that the data user is forced to acknowledge an exceedance in groundwater
at a given station of interest. It is therefore unimportant (at the same station) that the data user is not able to
demonstrate absence of some metals at the screening level.

4. This is not a hexavalent chromium site. The analysis of hexavalent chromium is intended to assist in
interpreting the metallic chromium results. Note that the screening level for chromium is established based
on the default assumption that chromium present at the site is 100% hexavalent.

5. The groundwater METALs and FMETALs data set would benefit from the establishment of background. A
background set would help the data user understand what metals concentrations to expect in the absence of
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10.

11.

12.

1-8

any site-related activities. If the site is characterized by concentrations similar to background, then it is
unlikely that the presence of metals at the site is due to site activities.

For explosives in soil (SB, SMI, SS), the lowest screening level is, in each case, the SSL. In some cases, the
laboratory met the UFP-SAP reporting limits and in some cases the reporting limits were elevated. In all cases,
the LODs were far greater than the SSLs, which were established without considering current instrumentation
technology. Any time an explosive was detected, the SSL was exceeded. The data set is not particularly useful
for comparison to SSLs (because of how low SSLs are) but it should be noted that groundwater samples were
collected and analyzed and so it is not as important to assess the potential for soil samples to leach to
groundwater when groundwater is also assessed directly.

For metals in soil (SB, SMI, SS), the lowest screening level is either the SSL or background. SSLs are established
purely based on the risk of leaching to groundwater and do not reflect the capabilities of current
instrumentation. Likewise, background is established using only previous detections, many of which were less
than the reporting limit at the time and hence it cannot be expected that current reporting limits will always
be less than previous detections. For hexavalent chromium, all non-detects were several orders of magnitude
greater than the SSL and all detects were SSL exceedances. It should be noted that this is not a hexavalent
chromium site and there is not a suspected hexavalent chromium release. Analysis of hexavalent chromium is
to assist in interpreting metallic chromium results, for which problematic reporting limits were not noted. For
silver, non-detect reporting limits were only slightly elevated to just above the SSL. Silver is not expected to be
a constituent of munitions, so its presence is not suspected due to site activities. For the remaining metals
(Antimony, Arsenic, Selenium, and Thallium) in soil matrices, some (but not all) non-detects were greater than
the lowest screening level. Some (but not all) non-detects were greater than the lowest screening level. Some
(but not all) non-detect exceedances were also associated with a detected exceedance. Further patterns were
not noted.

Naphthalene is not a constituent of concern, as evidenced by analysis for a full target compound list (TCL) of
polycyclic aromatic hydrocarbons (PAHs) rather than individual compounds. The project team should not be
obligated to demonstrate absence in soil at less than the SSL when there is not a suspected naphthalene
release.

For 8330 explosives (such as Nitrobenzene and Tetryl) the laboratory met the required reporting limits (LOD =
200 micrograms per kilogram [ug/kg]) as documented in the UFP-SAP. It was known and planned on that
Marine Sediment ESV could not be achieved for these two chemicals. As a result, there is uncertainty
surrounding the statement that explosives are not present at greater than screening levels (due to some
reporting limits greater than screening levels).

For Antimony, Cadmium, and Hexavalent Chromium in sediment, there were a few instances of non-detect
reporting limits elevated slightly to just above the screening level. In each case, the non-detect result was
associated with a detected exceedance, forcing the data user to acknowledge that an exceedance occurred in
that media at that station. It is therefore less important at that station for the data user to demonstrate
absence of a particular metal at the screening level and so the data user can easily work around these
instances.

The situation for surface water is identical to that for groundwater, described in Note 3. Although non-detect
results are compared to tapwater RSLs HQ=0.1, it is unlikely that anyone could or would drink the surface
water, which is expected to be as saline as or more saline than ocean water.

For filtered metals and metals in surface water, all screening levels are based either on tapwater RSL HQ=0.1
or marine surface water ESVs. Surface water is expected to be as saline as or more saline than ocean water,
and high salinity is a known interference for trace metals analysis in aqueous samples; dilution mitigates these
interferences but elevates reporting limits. Like for groundwater (see Note 3), analytes are reported by either
inductively coupled plasma atomic emission spectroscopy (ICP-AES) or inductively coupled plasma mass
spectrometry (ICP-MS) to achieve the best reporting limits, as necessary. Surface water would also benefit
from the establishment of a background data set, so that one can better understand what metals
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concentrations are expected in the absence of any site-related activities. Resampling and sending samples to
a different laboratory is not indicated unless it is determined that there are any metals ‘constituents of
concern’ in which case specialty ultra-trace sampling and analysis may be available. Overall, the metals results
are not particularly problematic, despite the reporting limits greater than screening levels in some cases. In
most cases, there were detected exceedances noted for other METALs and FMETALS, such that the data user
is forced to acknowledge an exceedance in surface water at a given station of interest. It is therefore
unimportant (at the same station) that the data user is not able to demonstrate absence of some metals at
the screening level.

1.6 Laboratory Qualifications, Data Validation Qualifiers, Data
Validation Reason Codes, Data Availability, and Data Use

This DQE focuses on any issues identified regarding the data and their potential impact on the project team’s
ability to use the data as intended. Overall, the DQOs for this project were met and, with the exception of rejected
results, there were no impacts on data quality. The reader should note that the DQE focuses on data quality issues
and, therefore, if there is no discussion regarding a particular data feature, an issue was not identified with the
data and the associated DQO(s) provided in the SAP document(s) were met.

Please refer to Section 1.7, which is a summary of qualifiers grouped by analysis and matrix. For the complete
data set, all combinations of final qualifier and reason code are provided for each sample matrix. To help identify
trends, for each combination the count (number of results that possess this combination) is provided as well as
the determination of whether such a result is affected by a bias, is available for use as reported, is available for
use as qualified, or is not available for use (rejected). Totals for each are provided. Additionally, please refer to
Table 1 and Table 2 for an overall summary of the qualified data for the entire UXO 4 Remedial Investigation,
which includes the sample identifiers, sample results, analytical methods, data validation qualifiers, and the
reason for qualification. Table 3 provides the total number of data points generated, summary of data that was
not qualified by the validator, summary of data that was qualified, and summary of data that was rejected by the
validator for each analyses, precision and accuracy percentages, blank contamination percentages, and hold time
exceedances percentages for UXO 4.

A total of 85.26% of the data is available for use as reported by the laboratory. Another 13.61% of the data is
available for use as qualified by the data validator. 1.14% of the data is not available for use. The data set is
98.86% complete and the UFP-SAP project completeness goal of “95% available data” was met.

All results except those R-qualified as “rejected” are available for use. The following was noted:

1. Perchlorate was rejected in three soil samples due to low recovery in a laboratory control sample. Although
this may indicate an extremely low bias or an inability to detect perchlorate in three samples (if present),
there is no data gap and no negative impact on the data set because all affected stations were re-sampled.
Resampling and analysis resulted in usable data which were also comparable to the original results prior to
validation.

2. Due to a protocol error (greater than 12 hours between calibration verifications), 8330 and 8330B compounds
were rejected in 8 samples. This does not suggest an accuracy or precision issue with the data, but because
the results would be rejected, the samples were re-collected, and re-analysis resulted in usable data which
were also comparable to the original results prior to validation (as expected). Therefore, there is no data gap
and no negative impact on the data set.

1.7 Data Quality Evaluation

The purpose of this DQE is to summarize the findings of the data validation and any effects it found concerning
the availability of the data for the Vieques UXO 4 Remedial Investigation sampling event.
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1.7.1 Subsurface Sail

UXO 4 Subsurface Soil Explosives Data

Explosives were analyzed by SW-846 method 6850/8321/8330. 1,913 distinct data points were generated. The
explosives data set is 93.15% complete; 6.85% of results have been rejected and are not available for use as
reported. The validation process issued the following qualifiers for results in the explosives fraction:

S TS comt g yes Awlbes e T
u 1,739 90.90% X

R CC 128 6.69% X AC
None 25 1.31% X

J 17 0.89% X

R BSL 3 0.16% X AC
Ul MSL 1 0.05% X

1,913 100.00% 93.1% 0.05% 6.85%

Please see Table 1 for an explanation of qualifications (DV Qual Code) and their impact on data usability.
PARCC = Precision, Accuracy, Representativeness, Completeness, and Comparability

Perchlorate was rejected in three soil samples due to low recovery in a laboratory control sample. Although this
may indicate an extremely low bias or an inability to detect perchlorate in three samples (if present), there is no
data gap and no negative impact on the data set because all affected stations were resampled. Resampling and
analysis resulted in usable data which were also comparable to the original results prior to validation.

Due to a protocol error (greater than 12 hours between calibration verifications), 8330 and 8330B compounds
were rejected in 8 samples. This does not suggest an accuracy or precision issue with the data, but because the
results would be rejected, the samples were re-collected, and the re-analysis resulted in usable data which were
also comparable to the original results prior to validation (as expected). Therefore, there is no data gap and no
negative impact on the data set.

UXO 4 Subsurface Soil Semivolatile Organic Compounds (SVOCs) Data

SVOCs were analyzed by SW-846 method 8270D and 8270D selected ion monitoring (SIM). 198 distinct data
points were generated. The SVOC data set is 100% complete; all results are available for use as reported. The
validation process issued the following qualifiers for results in the SVOC fraction:

DV Qual DV Qual Code Count Percent Available as Reported
U 192 96.97% X
J 3 1.52% X
None 3 1.52% X
198 100.00% 100.00%
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UXO 4 Subsurface Soil Metals Data

Metals were analyzed by SW-846 method 6010C/6020A/7196. 2,287 distinct data points were generated. The
metals data set is 100% complete; all results are available for use as reported or as qualified. The validation
process issued the following qualifiers for results in the metals fraction:

Validator Qualifier ~ QC Narrative Count Percent Available as Reported Available as Qualified
None 1,488 65.06% X
U 368 16.09% X
J 133 5.82% X
J FD 78 3.41% X
J MSL 67 2.93% X
U EBL 53 2.32% X
U MBL 27 1.18% X
J- MSL 18 0.79% X
I+ EBL 14 0.61% X
J+ MBL 14 0.61% X
uJ MSL 14 0.61% X
J SD 9 0.39% X
J MSH 3 0.13% X
U CCBL 1 0.04% X
2,287 100.00% 86.97% 13.02%

Please see Table 1 for an explanation of qualifications (QC Narrative) and their impact on data usability.

UXO 4 Subsurface Soil Radiation Data

Radiation data was analyzed by method U-02-RC_Mod. 30 distinct data points were generated. The radiation data
set is 100% complete; all results are available for use as reported or as qualified. The validation process issued the
following qualifiers for results in the radiation fraction:

Validator Qualifier QC Narrative Count  Percent Available as Reported Available as Qualified
None 15 50.00% X
u 5 16.67% X
J FD 5 16.67% X
J oT 4 13.33% X
ul FD 1 3.33% X
30 100.00% 66.67% 33.33%

Please see Table 1 for an explanation of qualifications (QC Narrative) and their impact on data usability.
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1.7.2  Surface Soil
UXO 4 Surface Soil Explosives Data

Explosives were analyzed by SW-846 method 6850/8321/8330. 180 distinct data points were generated. The
explosives data set is 100% complete; all results are available for use as reported. The validation process issued

the following qualifiers for results in the explosives fraction:

DV Qual DV Qual Code Count Percent Available as Reported
u 180 100.00% X
180 100.00% 100.00%

UXO 4 Surface Soil Metals Data

Metals were analyzed by SW-846 method 6010C/6020A/7196. 269 distinct data points were generated. The
metals data set is 100% complete; all results are available for use as reported or as qualified. The validation

process issued the following qualifiers for results in the metals fraction:

Validator Qualifier QC Narrative Count  Percent Available as Reported Available as Qualified
None 175 65.06% X
u 47 17.47% X
J MSL 27 10.04% X
J 14 5.20% X
J SD 2 0.74% X
J FD 2 0.74% X
J MSH 1 0.37% X
u EBL 1 0.37% X
269  100.00% 87.73% 12.26%

Please see Table 1 for an explanation of qualifications (QC Narrative) and their impact on data usability.

UXO 4 Surface Soil Radiation Data

Radiation data was analyzed by method U-02-RC_Mod. 117 distinct data points were generated. The radiation
data set is 100% complete; all results are available for use as reported or as qualified. The validation process

issued the following qualifiers for results in the radiation fraction:

1-12
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Validator Qualifier QC Narrative Count  Percent Available as Reported Available as Qualified
None 89 76.07% X
u 9 7.69% X
J oT 8 6.84% X
J FD 8 6.84% X
J SSL 3 2.56% X
117 100.00% 83.76% 33.33%

Please see Table 1 for an explanation of qualifications (QC Narrative) and their impact on data usability.

1.7.3  Multi-incremental Sampling Soil

UXO 4 Multi-incremental Sampling Soil Explosives Data

Explosives were analyzed by SW-846 method 6850/8321/8330. 1,062 distinct data points were generated. The
explosives data set is 100% complete; all results are available for use as reported or as qualified. The validation
process issued the following qualifiers for results in the explosives fraction:

DV Qual DV Qual Code Count Percent Available as Reported Available as Qualified
U 998 93.97% X
None 33 3.11% X
J 27 2.54% X
J 2C 3 0.28% X
J MSH 1 0.09% X
1,062 100.00% 99.62% 0.37%

Please see Table 1 for an explanation of qualifications (DV Qual Code) and their impact on data usability.

UXO 4 Multi-incremental Soil SVOCs Data

SVOCs were analyzed by SW-846 method 8270D SIM. 72 distinct data points were generated. The SVOC data set is
100% complete; all results are available for use as reported or as qualified. The validation process issued the
following qualifiers for results in the SVOC fraction:

DV Qual DV Qual Code Count Percent Available as Reported Available as Qualified
u 41 59.72% X
J 21 29.17% X
J ICH 3 4.17% X
None 3 4.17% X
J oT 2 2.78% X
72 100.00% 93.06% 6.95

Please see Table 1 for an explanation of qualifications (DV Qual Code) and their impact on data usability.
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UXO 4 Multi-incremental Soil Metals Data

Metals were analyzed by SW-846 method 6010C/6020A/7196. 1,311 distinct data points were generated. The
metals data set is 100% complete; all results are available for use as reported or as qualified. The validation

process issued the following qualifiers for results in the metals fraction:

Validator Qualifier QC Narrative Count  Percent Available as Reported Available as Qualified
J MSL 486 37.07% X
None 451 34.40%
Ul MSL 95 7.25% X
J- MSL 79 6.03% X
J oT 48 3.66% X
J SD 39 2.97% X
U 39 2.97%
J 15 1.14%
J MSH 14 1.07% X
J LD 12 0.92% X
uJ oT 10 0.76% X
Ul EBL 6 0.46% X
U EBL 6 0.46% X
Ul HT 4 0.31% X
J FD 3 0.23% X
J CCH 3 0.23% X
J HT 1 0.08% X
1,311  100.00% 61.49%

Please see Table 1 for an explanation of qualifications (QC Narrative) and their impact on data usability.

1.74  Sediment
UXO 4 Sediment Explosives Data

Explosives were analyzed by SW-846 method 6850/8321/8330. 486 distinct data points were generated. The
explosives data set is 100% complete; all results are available for use as reported or as qualified. The validation

process issued the following qualifiers for results in the explosives fraction:

DV Qual DV Qual Code

Percent

Available as Reported

Available as Qualified

u
uJ

96.50%
3.50%

100.00%

3.50%

Please see Table 1 for an explanation of qualifications (DV Qual Code) and their impact on data usability.
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UXO 4 Sediment Metals Data
Metals were analyzed by SW-846 method 6010C/6020A/7196. 637 distinct data points were generated. The

metals data set is 100% complete; all results are available for use as reported or as qualified. The validation
process issued the following qualifiers for results in the metals fraction:

Validator Qualifier QC Narrative Count  Percent Available as Reported Available as Qualified

None 479 75.20% X
J 82 12.87% X
U 51 8.01% X

J MSL 12 1.88% X

J SD 8 1.26% X

J- MSL 2 0.31% X

J FD 2 0.31% X

Ul MSL 1 0.16% X

637 100.00% 96.08% 3.92%

Please see Table 1 for an explanation of qualifications (QC Narrative) and their impact on data usability.

UXO 4 Sediment Radiation Data

Radiation data was analyzed by method U-02-RC_Mod. 48 distinct data points were generated. The radiation data
set is 100% complete; all results are available for use as reported or as qualified. The validation process issued the
following qualifiers for results in the radiation fraction:

Validator Qualifier QC Narrative Count  Percent Available as Reported Available as Qualified
None 32 66.67% X
U 12 25.00% X
J+ MBL 4 8.33% X
48 100.00% 91.67% 8.33%

Please see Table 1 for an explanation of qualifications (QC Narrative) and their impact on data usability.

1.75 Surface Water

UXO 4 Surface Water Explosives Data

Explosives were analyzed by SW-846 method 6850/8321/8330. 306 distinct data points were generated. The
explosives data set is 100% complete; all results are available for use as reported or as qualified. The validation
process issued the following qualifiers for results in the explosives fraction:
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DV Qual DV Qual Code Count Percent Available as Reported Available as Qualified
U 304 99.35% X
ul ISL 1 0.33% X
J 2C 1 0.33% X
306 100.00% 99.35% 0.66%

Please see Table 1 for an explanation of qualifications (DV Qual Code) and their impact on data usability.

UXO 4 Surface Water Metals Data

Metals were analyzed by SW-846 method 6010C/6020A/7196. 398 distinct data points were generated. The
metals data set is 100% complete; all results are available for use as reported or as qualified. The validation
process issued the following qualifiers for results in the metals fraction:

Validator Qualifier QC Narrative Count  Percent Available as Reported Available as Qualified

u 155 38.94% X

None 118 29.65% X
J 23 5.78% X
J+ EBL 20 5.03% X
ul HT 17 4.27% X
J SD 14 3.52% X
u MBL 13 3.27% X
J+ MBL 13 3.27% X
u EBL 9 2.26% X
J MSH 7 1.76% X
J- cC 7 1.76% X
J FD 2 0.50% X

398  100.00% 74.37% 25.63%

Please see Table 1 for an explanation of qualifications (QC Narrative) and their impact on data usability.

Filtered Metals were analyzed by SW-846 method 6010C/6020A/7196. 398 distinct data points were generated.
The filtered metals data set is 100% complete; all results are available for use as reported or as qualified. The
validation process issued the following qualifiers for results in the filtered metals fraction:
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Validator Qualifier QC Narrative Count  Percent Available as Reported Available as Qualified

u 197 49.50% X

None 112 28.14% X
J 29 7.29% X
Ul HT 17 4.27% X
J+ MBL 16 4.02% X
u MBL 10 2.51% X
J SD 7 1.76% X
J- cC 7 1.76% X
u EBL 3 0.75% X

398  100.00% 84.93% 15.07%

Please see Table 1 for an explanation of qualifications (QC Narrative) and their impact on data usability.

UXO 4 Surface Water Radiation Data

Radiation data was analyzed by method U-02-RC_Mod. 21 distinct data points were generated. The radiation data
set is 100% complete; all results are available for use as reported or as qualified. The validation process issued the
following qualifiers for results in the radiation fraction:

Validator Qualifier QC Narrative Count  Percent Available as Reported Available as Qualified
None 12 57.14% X
U 7 33.33% X
I+ MBL 2 9.52% X
21 100.00% 90.47% 9.52%

Please see Table 1 for an explanation of qualifications (QC Narrative) and their impact on data usability.

Filtered Radiation data was analyzed by method U-02-RC_Mod. 21 distinct data points were generated. The
filtered radiation data set is 100% complete; all results are available for use as reported or as qualified. The
validation process issued the following qualifiers for results in the filtered radiation fraction:

Validator Qualifier QC Narrative Count  Percent Available as Reported Available as Qualified
None 11 52.38% X
U 8 38.10% X
J FD 2 9.52% X
21 100.00% 90.48% 9.52%

Please see Table 1 for an explanation of qualifications (QC Narrative) and their impact on data usability.
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1.7.6  Groundwater

UXO 4 Groundwater Explosives Data

Explosives were analyzed by SW-846 method 6850/8321/8332/8330/8330B. 486 distinct data points were
generated. The explosives data set is 100% complete; all results are available for use as reported or as qualified.
The validation process issued the following qualifiers for results in the explosives fraction:

DV Qual DV Qual Code Count Percent Available as Reported Available as Qualified

U 388 79.84% X
Ul oT 58 11.93% X

None 29 5.97% X
J- oT 6 1.23% X
J 4 0.82% X
uJ SsL 1 0.21% X

486 100.00% 86.63% 13.37%

Please see Table 1 for an explanation of qualifications (DV Qual Code) and their impact on data usability.

UXO 4 Groundwater Metals Data

Metals were analyzed by SW-846 method 6010C/6020A/7196/7199. 627 distinct data points were generated. The
metals data set is 100% complete; all results are available for use as reported or as qualified. The validation
process issued the following qualifiers for results in the metals fraction:

Validator Qualifier QC Narrative Count  Percent Available as Reported Available as Qualified

U 312 49.76% X

None 172 27.43% X
J 76 12.12% X
U EBL 27 4.31% X
J SD 9 1.44% X
uJ HT 7 1.12% X
U MBL 5 0.80% X
Ul MSL 5 0.80% X
J- MSL 5 0.80% X
J MSH 3 0.48% X
J CCH 3 0.48% X
uJ CCL 1 0.16% X
J CCL 1 0.16% X
J oT 1 0.16% X

627 100.00% 89.31% 10.69%

Please see Table 1 for an explanation of qualifications (QC Narrative) and their impact on data usability.
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Filtered metals were analyzed by SW-846 method 6010C/6020A/7196/7199. 627 distinct data points were
generated. The filtered metals data set is 100% complete; all results are available for use as reported or as
qualified. The validation process issued the following qualifiers for results in the filtered metals fraction:

Validator Qualifier QC Narrative Count  Percent Available as Reported Available as Qualified

U 337 53.75% X

None 172 27.43% X
J 71 11.32% X
U EBL 18 2.87% X
Ul HT 7 1.12% X
U MBL 6 0.96% X
J+ MSH 5 0.80% X
J MSH 3 0.48% X
J CCH 2 0.32% X
J FD 2 0.32% X
Ul CCL 1 0.16% X
J CCL 1 0.16% X
J oT 1 0.16% X
J+ EBL 1 0.16% X

627 100.00% 92.5% 7.5%

Please see Table 1 for an explanation of qualifications (QC Narrative) and their impact on data usability.

UXO 4 Groundwater Radiation Data

Radiation data was analyzed by method U-02-RC_Mod. 18 distinct data points were generated. The radiation data
set is 100% complete; all results are available for use as reported. The validation process issued the following
qualifiers for results in the radiation fraction:

Validator Qualifier QC Narrative Count Percent Available as Reported
None 14 77.78% X
u 4 22.22% X
18 100.00% 100.00%

Filtered Radiation data was analyzed by method U-02-RC_Mod. 18 distinct data points were generated. The
filtered radiation data set is 100% complete; all results are available for use as reported. The validation process
issued the following qualifiers for results in the filtered radiation fraction:
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Validator Qualifier QC Narrative Count Percent Available as Reported
None 14 77.78% X
u 4 22.22% X
18 100.00% 100.00%
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SECTION 2

PARCC Considerations

2.1 Precision

Precision is measured via percent difference or relative percent difference. Percent difference is typically used
when one value is considered theoretically correct and relative percent difference is typically used when both

values are experimental. Percent difference is calculated by taking the absolute value of the difference divided
by the theoretical value. This is also expressed as:

((|X1- X2]) / X1) * 100%

where Xi is the theoretical value and X; is the experimental value. If it is necessary to imply the direction of a
bias, such as for percent drift, the absolute value need not be considered. Relative percent difference is
calculated by taking the absolute value of the difference divided by the mean. This is also expressed as:

((JX1- X2]) 7 (X1+ X2)/2)) * 100%

where X; and X; are both measured values. Percent difference and relative percent difference often have upper
control limits for precision.

Precision is defined as the agreement between duplicate results and was characterized by comparing duplicate
matrix spike (MS) recoveries, laboratory replicates, and field duplicate sample results. Precision was acceptable
and there is no negative impact on precision because no data points were deemed unusable (rejected) due to
precision exceedances. Overall, 0.93% of results were J/UJ qualified due to field duplicate exceedances, 0.10% of
results were J qualified due to laboratory duplicate exceedances, 0.03% of results were J qualified due to poor
dual column reproducibility between the primary and second column for nitroglycerin, and 0.76% of results were J
qualified in several samples due to serial dilution reproducibility.

2.2  Accuracy

Accuracy is measured via percent recovery. This is calculated by taking the measured value divided by the
theoretical value. This is also expressed as:

(Xo/ X1) * 100%

where X; is the theoretical value and X; is the experimental value, both positive numbers because they are
‘amounts’ or concentrations. Percent recovery can be negative, such as for MS and matrix spike duplicate (MSD)
recovery, if X» is calculated by subtracting a parent concentration from an experimental recovery. Percent
recovery often has upper and lower control limits for accuracy.

For organic analyses, each sample was spiked with surrogate compounds, and an MS/MSD and laboratory control
samples (LCS) were spiked with a known parameter concentration before preparation. Internal standards also
provide a measure of accuracy. Internal standards, surrogates, and MS/MSD provide a measure of the matrix
effects on the analytical accuracy. LCS demonstrates accuracy of the method and the laboratory’s ability to meet
the method criteria. Accuracy is also assessed by calibration recoveries. Potential biases and trends were
evaluated by first determining whether a quality assurance (QA)/QC exceedance may indicate a potential bias or
trend. If so, then the exceedance was examined to determine whether the bias or trend was significant enough to
warrant rejection of data. A significant negative bias was identified as evidenced by rejection of non-detect
perchlorate results due to low LCS recovery, and due to a protocol error (greater than 12 hours between
calibration verifications), 8330 and 8330B compounds were rejected in 8 samples (refer to Section 1.6). However,
because it was determined that these results would be rejected, and thus would not be available for use, a
proactive decision was made to re-collect the samples. Replacement data points were acceptable and so there are
no data gaps and hence no impact on decisions made using the data. Additionally, 0.23% of the data points were
J/J-/UJ qualified due to high or low recovery in the continuing calibration verification (CCV), 0.03% of the data
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points were J qualified due to high recovery in the initial calibration, 1.36% were J+/U qualified due to equipment
blank contamination, 0.94% were J+/U qualified due to method blank contamination, 0.01% were U qualified due
to continuing calibration blank contamination, 7.36% were J+/J-/J/UJ qualified due to MS/MSD exceedances,
0.04% of the data points were UJ/J qualified due to low surrogate spike recovery, and 0.01% of the data points
were UJ qualified due to low internal standard recovery.

2.3 Representativeness

Representativeness is a qualitative measure of the degree to which sample data accurately and precisely
represent a characteristic environmental condition (in this case, nature and extent of contamination).
Representativeness is a subjective parameter and is used to evaluate the efficacy of the sample planning design.
In terms of data quality, representativeness was assured because the sampling team followed approved standard
operating procedures for sample collection and handling. However, some results for hexavalent chromium and
explosives were qualified as estimated due to the laboratory analyzing the samples outside the allotted holding
times; therefore, 0.73% of the data points were UJ qualified due to holding time exceedances. The remaining field
samples were collected and analyzed as proposed in the UXO 4 Remedial Investigation SAP.

24  Completeness

Completeness is calculated by taking the number of available results divided by the total number of results.
This is also expressed as:

(Xo/ X1) * 100%

where X; is the number of distinct results deemed “available for use” (not rejected) and X is the total number of
distinct results (not excluded). Completeness is calculated for the entire data set, for each matrix, and for each
combination of matrix and analysis group. If patterns of rejection are evident in the data set, completeness may
also be calculated for select combinations of matrix, analysis group, and analyte or other combinations as
applicable for the data quality evaluation. Completeness has a lower control limit (completeness goal) and cannot
exceed 100 percent.

The data validation guidance documents referenced in Section 1.2 designate all results except those R-qualified as
“rejected” to be available for use as analytically-sound results. The R-qualifier is the only qualifier that negatively
affects a data point’s availability. Completeness is detailed in Section 1.6.

All samples, as described by the UXO 4 Remedial Investigation SAP, were collected as planned. For those samples
collected, all planned results were generated.

2.5 Comparability

Comparability is a qualitative measure designed to express the confidence with which one data set may be
compared to another. Factors that affect comparability are sample collection and handling techniques, sample
matrix, and analytical methods. In this case, because approved standard operating procedures were used for
sample collection and handling, a common sample matrix was evaluated (groundwater, soil, incremental soil,
surface water, and sediment) and EPA SW-846 methods were utilized, the data user may express confidence in
the fact that this data set is comparable to others of acceptable data quality. The exception to this would be
where a laboratory protocol error was identified (12 hour rule for CCVs; refer to Section 1.6). This rule is designed
to prevent the laboratory from associating an excessive number of field samples with laboratory QC, and so this
error should not actually affect results. Nevertheless, affected results were rejected to prevent their use, and the
data were re-acquired. The final non-rejected data set is not affected by this issue. Comparability is controlled by
the other PARCC parameters because data sets can be compared with confidence only when precision and
accuracy are known. Precision and accuracy were demonstrated to be acceptable, and the data user may be
confident that this data set is comparable to others of high data quality.
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2.6  Sensitivity

Refer to Sections 1.4 and 1.5.
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Table 1. Qualifiers and Availability for Combined Matrices
Data Quality Evaluation UXO 4 Remedial Investigation
Former Vieques Naval Training Range

Vieques, Puerto Rico

Flag Rgg;c;n Count A;Zgi?ijs Aé?j;allit:‘:zss Av;\lilc;tble Treat As Potential Bias
u 5868 50.89% Non-Detect

None 3447 29.90% Detect
J MSL 592 5.13% Detect
J 515 4.47% Detect
R CC 128 1.11% Extreme Low
u EBL 117 1.01% Non-Detect
uJ MSL 116 1.01% Non-Detect Low
J FD 106 0.92% Detect
J- MSL 104 0.90% Detect Low
J SD 88 0.76% Detect
uJ HT 69 0.60% Non-Detect
uJ oT 68 0.59% Non-Detect
J oT 64 0.56% Detect
u MBL 61 0.53% Non-Detect
J+ MBL 47 0.41% Detect High
J+ EBL 35 0.30% Detect High
J MSH 32 0.28% Detect High
J- cC 14 0.12% Detect Low
J LD 12 0.10% Detect
J CCH 8 0.07% Detect High
uJ EBL 6 0.05% Non-Detect
J- oT 6 0.05% Detect Low
J+ MSH 5 0.04% Detect High
J 2C 4 0.03% Detect
R BSL 3 0.03% Non-Detect Extreme low
J ICH 3 0.03% Detect High
J SSL 3 0.03% Detect Low
uJ CCL 2 0.02% Non-Detect Low
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Table 1. Qualifiers and Availability for Combined Matrices
Data Quality Evaluation UXO 4 Remedial Investigation
Former Vieques Naval Training Range

Vieques, Puerto Rico

Flag Rggzzn Count A;Zgi?izgs Aé?jﬁg:zgs Av;\lilc;tble Treat As Potential Bias

J CCL 2 0.02% Detect Low

u CCBL 1 0.01% Non-Detect

uJ ISL 1 0.01% Non-Detect Low

J HT 1 0.01% Detect

uJ SSL 1 0.01% Non-Detect Low

uJ FD 1 0.01% Non-Detect

Total: 11,530 85.26% 13.6% 1.14%

2C = Second Column — Poor Dual Column Reproducibility
BSL = Blank Spike/LCS — Low Recovery

CC = Continuing Calibration

CCH = Continuing Calibration Verification — High Recovery
CCL = Continuing Calibration Verification — Low Recovery
CCBL = Continuing Calibration Blank Contamination

EBL = Equipment Blank Contamination

FD = Field Duplicate

HT = Holding Time

ICH = Initial Calibration — High Relative Response Factors
ISH = Internal Standard — High Recovery

ISL = Internal Standard — Low Recovery

LD = Laboratory Duplicate

MBL = Method Blank Contamination

MSH = Matrix Spike and/or Matrix Spike Duplicate — High Recovery
MSL = Matrix Spike and/or Matrix Duplicate - Low Recovery

OT = Other exceedance (This qualifier code was used to define the following issues: the sample coolers that were received by the
laboratory in 2023 for the explosives analysis were above 6 degrees Celsius (°C); for the radiation samples collected in 2013, the
qualifier code represented the sample results that were less than the requested MDC but greater than the sample specific MDC;
for the hexavalent chromium results in 2013, the qualifier code represented holding time issues; for the metals results in 2013, the
qualifier code represented matrix spike/matrix spike duplicate and/or laboratory duplicate issues, and for the PAH results in 2013,
the qualifier code represented that the laboratory could not separate the peaks for benzo(b)fluoranthene and
benzo(k)fluoroanthene based on the matrix and as such both sample results were reported as the sum of the two area counts

SD = Serial Dilution Reproducibility
SSL = Spiked Surrogate - Low Recovery
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Table 3a. Validator Qualifiers for UXO 4 RI Sampling Events

Data Quality Evaluation UXO 4 Remedial Investigation

Former Vieques Naval Training Range
Vieques, Puerto Rico

Validator_Qualifier Count Percent
U 6,047 52.45%
NULL 3,447 29.90%
J 1,430 12.40%
UJ 264 2.29%
R 131 1.14%
J- 124 1.08%
J+ 87 0.75%

11,530 100.00%

98.86% not R-flagged and available for use
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Table 3b. Percentage of Data Qualified for Complete Dataset with Quality Control Narrative
UXO 4 Remedial Investigation SS, SB, ISM, SD, SW, and GW Sampling Events

Data Quality Evaluation UXO 4 Remedial Investigation
Former Vieques Naval Training Range
Vieques, Puerto Rico

Validator Qualifier [QC Narrative | Count [ Percent
Data not qualified by validator
U NULL 5868 50.89%
NULL NULL 3447 29.90%
J NULL 515 4.47%
Total 9,830 85.26%
Data qualified by validator
J MSL 592 5.13%
U EBL 117 1.01%
UJ MSL 116 1.01%
J FD 106 0.92%
J- MSL 104 0.90%
J SD 88 0.76%
UJ HT 69 0.60%
UJ oT 68 0.59%
J oT 64 0.56%
U MBL 61 0.53%
J+ MBL 47 0.41%
J+ EBL 35 0.30%
J MSH 32 0.28%
J- cC 14 0.12%
J LD 12 0.10%
J CCH 8 0.07%
UJ EBL 6 0.05%
J- oT 6 0.05%
J+ MSH 5 0.04%
J 2C 4 0.03%
J ICH 3 0.03%
J SSL 3 0.03%
UJ CCL 2 0.02%
J CCL 2 0.02%
U CCBL 1 0.01%
UJ ISL 1 0.01%
J HT 1 0.01%
UJ SSL 1 0.01%
UJ FD 1 0.01%
Total 1,569 13.61%
Data rejected by validator
R cC 128 1.11%
R BSL 3 0.03%
Total 131 1.14%
Data Points Generated 11,530 100.00%

98.86% not R-flagged and available for use

2C = Second Column — Poor Dual Column Reproducibility
BSL = Blank Spike/LCS — Low Recovery

CC = Continuing Calibration

CCH = Continuing Calibration Verification — High Recovery
CCL = Continuing Calibration Verification — Low Recovery
CCBL = Continuing Calibration Blank Contamination
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Table 3b. Percentage of Data Qualified for Complete Dataset with Quality Control Narrative
UXO 4 Remedial Investigation SS, SB, ISM, SD, SW, and GW Sampling Events

Data Quality Evaluation UXO 4 Remedial Investigation

Former Vieques Naval Training Range

Vieques, Puerto Rico

EBL = Equipment Blank Contamination

FD = Field Duplicate

HT = Holding Time

ICH = Initial Calibration — High Relative Response Factors

ISH = Internal Standard — High Recovery

ISL = Internal Standard — Low Recovery

J- Analyte present. Reported value may or may not be accurate or precise.

J- - Analyte present. Reported value may be biased low. Actual value is expected to be higher.
J+ - Analyte present. Reported value may be biased high. Actual value is expected to be lower.
LD = Laboratory Duplicate

MBL = Method Blank Contamination

MSH = Matrix Spike and/or Matrix Spike Duplicate — High Recovery

MSL = Matrix Spike and/or Matrix Duplicate - Low Recovery

NULL - No qualifier

OT = Other exceedance (This qualifier code was used to define the following issues: the sample coolers that were

received by the laboratory in 2023 for the explosives analysis were above 6°C; for the radiation samples
collected in 2013, the qualifier code represented the sample results that were less than the requested MDC but
greater than the sample specific MDC; for the hexavalent chromium results in 2013, the qualifier code
represented holding time issues; for the metals results in 2013, the qualifier code represented matrix
spike/matrix spike duplicate and/or laboratory duplicate issues, and for the PAH results in 2013, the qualifier
code represented that the laboratory could not separate the peaks for benzo(b)fluoranthene and
benzo(k)fluoroanthene based on the matrix and as such both sample results were reported as the sum of the two
area counts

R - Rejected result (not usable)

SD = Serial Dilution Reproducibility

SSL = Spiked Surrogate - Low Recovery

U - Not Detected

UJ - Not detected, LOD estimated
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Table 3c. Percentage of Data Qualified for Radiation Samples with Quality Control Narrative
UXO 4 Remedial Investigation SS, SB, SD, SW, and GW Sampling Events

Data Quality Evaluation UXO 4 Remedial Investigation

Former Vieques Naval Training Range

Vieques, Puerto Rico

Analysis Group |Va|idator Qualifier |QC Narrative Count Percent

Data not qualified by validator
RAD NULL NULL 162 69.23%
RAD U NULL 37 15.81%

Total 199 85.04%
RAD J FD 15 6.41%
RAD J oT 12 5.13%
RAD J+ MBL 4 1.71%
RAD J SSL 3 1.28%
RAD UJ FD 1 0.43%

Data qualified during validation 35 14.96%

Radiological data points generated 234 100.00%

100.00% not R-flagged and available for use

FD = Field Duplicate

J- Analyte present. Reported value may or may not be accurate or precise.

J+ - Analyte present. Reported value may be biased high. Actual value is expected to be lower.
MBL = Method Blank Contamination

NULL - No qualifier

OT = Other exceedance (This qualifier code was used to define the following issues: the radiation
samples collected in 2013, the qualifier code represented the sample results that were less than the
requested MDC but greater than the sample specific MDC

SSL = Spiked Surrogate - Low Recovery

U - Not Detected
UJ - Not detected, LOD estimated.
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Table 3d. Percentage of Data Qualified for Filtered Radiation Samples with Quality Control Narrative
UXO 4 Remedial Investigation SW and GW Sampling Events

Data Quality Evaluation UXO 4 Remedial Investigation

Former Vieques Naval Training Range

Vieques, Puerto Rico

Analysis Group |Va|idator Qualifier |QC Narrative Percent
Data not qualified by validator
FRAD NULL NULL 25 64.10%
FRAD U NULL 12 30.77%
Total 37 94.87%
FRAD J FD 2 5.13%
Data qualified during validation 2 5.13%
Filtered Radiological data points generated 39 100.00%

100.00% not R-flagged and available for use

FD = Field Duplicate

J- Analyte present. Reported value may or may not be accurate or precise.

NULL - No qualifier
U - Not Detected
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Table 3e. Percentage of Data Qualified for Semivolatiles (SYOA) with Quality Control Narrative

UXO 4 Remedial Investigation SB and ISM Sampling Events
Data Quality Evaluation UXO 4 Remedial Investigation
Former Vieques Naval Training Range

Vieques, Puerto Rico

Analysis Group |Va|idator Qualifier |QC Narrative Count Percent
Data not qualified by validator
SVOA U NULL 235 87.04%
SVOA J NULL 24 8.89%
SVOA NULL NULL 6 2.22%
Total 265 98.15%
SVOA J ICH 3 1.11%
SVOA J oT 2 0.74%
Data qualified during validation 5 1.85%
SVOC data points generated 270 100.00%

100.00% not R-flagged and available for use

ICH = Initial Calibration - High Relative Response Factors

J- Analyte present. Reported value may or may not be accurate or precise.

NULL - No qualifier

OT = Other exceedance (This qualifier code was used to define the following issues: the PAH
results in 2013, the qualifier code represented that the laboratory could not separate the peaks
for benzo(b)fluoranthene and benzo(k)fluoroanthene based on the matrix and as such both

sample results were reported as the sum of the two area counts
U - Not Detected
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Table 3f. Percentage of Data Qualified for Explosives with Quality Control Narrative
UXO 4 Remedial Investigation SS, SB, ISM, SD, SW, and GW Sampling Events

Data Quality Evaluation UXO 4 Remedial Investigation

Former Vieques Naval Training Range

Vieques, Puerto Rico

Analysis Group |Va|idator Qualifier |QC Narrative Count Percent
Data not qualified by validator
EXPLO U NULL 4,078 91.99%
EXPLO NULL NULL 87 1.96%
EXPLO J NULL 48 1.08%
Total 4,213 95.04%
Data qualified by validator
EXPLO UJ oT 58 1.31%
EXPLO UJ HT 17 0.38%
EXPLO J- oT 6 0.14%
EXPLO J 2C 4 0.09%
EXPLO J MSH 1 0.02%
EXPLO UJ ISL 1 0.02%
EXPLO UJ MSL 1 0.02%
EXPLO UJ SSL 1 0.02%
Total 89 2.01%
Data rejected by validator
EXPLO R cC 128 2.89%
EXPLO R BSL 3 0.07%
Total 131 2.96%
Explosives data points generated 4,433 100.00%

97.04% not R-flagged and available for use

2C = Second Column — Poor Dual Column Reproducibility

BSL = Blank Spike/LCS — Low Recovery

CC = Continuing Calibration

HT = Holding Time Exceedance

ISL = Internal Standard — Low Recovery

J- Analyte present. Reported value may or may not be accurate or precise.

J- - Analyte present. Reported value may be biased low. Actual value is expected to be higher.
MSH = Matrix Spike and/or Matrix Spike Duplicate — High Recovery

MSL = Matrix Spike and/or Matrix Duplicate - Low Recovery

NULL = No qualifier

OT = Other exceedance (This qualifier code was used to define the following issues: the sample
coolers that were received by the laboratory in 2023 for the explosives analysis were above 6°C

R - Rejected result (not usable)

SSL = Spiked Surrogate - Low Recovery
U - Not Detected

UJ - Not detected, LOD estimated
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Table 3g. Percentage of Data Qualified for Filtered Metals with Quality Control Narrative
UXO 4 Remedial Investigation SS, SB, ISM, SD, SW, and GW Sampling Events

Data Quality Evaluation UXO 4 Remedial Investigation

Former Vieques Naval Training Range

Vieques, Puerto Rico

Analysis Group |Va|idator Qualifier |QC Narrative Count Percent
Data not qualified by validator
FMETAL U NULL 534 52.10%
FMETAL NULL NULL 284 27.71%
FMETAL J NULL 100 9.76%
Total 918 89.56%
FMETAL UJ HT 24 2.34%
FMETAL U EBL 21 2.05%
FMETAL U MBL 16 1.56%
FMETAL J+ MBL 16 1.56%
FMETAL J SD 7 0.68%
FMETAL J- cC 7 0.68%
FMETAL J+ MSH 5 0.49%
FMETAL J MSH 3 0.29%
FMETAL J CCH 2 0.20%
FMETAL J FD 2 0.20%
FMETAL UJ CCL 1 0.10%
FMETAL J CCL 1 0.10%
FMETAL J oT 1 0.10%
FMETAL J+ EBL 1 0.10%
Data qualified during validation 107 10.44%
Filtered Metals data points generated 1,025 100.00%

100.00% not R-flagged and available for use

CC = Continuing Calibration

CCH = Continuing Calibration Verification — High Recovery

CCL = Continuing Calibration Verification — Low Recovery

EBL = Equipment Blank Contamination

FD = Field Duplicate

HT = Holding Time Exceedance

J- Analyte present. Reported value may or may not be accurate or precise.

J- - Analyte present. Reported value may be biased low. Actual value is expected to be higher.
J+ - Analyte present. Reported value may be biased high. Actual value is expected to be lower.
MBL = Method Blank Contamination

MSH = Matrix Spike and/or Matrix Spike Duplicate — High Recovery

NULL - No qualifier

OT = Other exceedance (This qualifier code was used to define the following

issues: for the hexavalent chromium results in 2013, the qualifier code

represented holding time issues; for the metals results in 2013 and the

qualifier code represented matrix spike/matrix spike duplicate and/or

laboratory duplicate issues

SD = Serial Dilution Reproducibility

U - Not Detected

UJ - Not detected, LOD estimated
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Table 3h. Percentage of Data Qualified for Metals with Quality Control Narrative
UXO 4 Remedial Investigation SS, SB, ISM, SD, SW, and GW Sampling Events
Data Quality Evaluation UXO 4 Remedial Investigation

Former Vieques Naval Training Range

Vieques, Puerto Rico

Analysis Group  |Validator Qualifier  |QC Narrative | Count | Percent

Data not qualified by validator
METAL NULL NULL 2,883 52.14%
METAL U NULL 972 17.58%
METAL J NULL 343 6.20%

Total 4,198 75.93%
METAL J MSL 592 10.71%
METAL UJ MSL 115 2.08%
METAL J- MSL 104 1.88%
METAL U EBL 96 1.74%
METAL J FD 87 1.57%
METAL J SD 81 1.47%
METAL J oT 49 0.89%
METAL U MBL 45 0.81%
METAL J+ EBL 34 0.61%
METAL J MSH 28 0.51%
METAL UJ HT 28 0.51%
METAL J+ MBL 27 0.49%
METAL J LD 12 0.22%
METAL UJ oT 10 0.18%
METAL J- cC 7 0.13%
METAL UJ EBL 6 0.11%
METAL J CCH 6 0.11%
METAL U CCBL 1 0.02%
METAL J HT 1 0.02%
METAL UJ CCL 1 0.02%
METAL J CCL 1 0.02%

Data qualified during validation 1,331 24.07%

Metals data points generated 5,529 100.00%

100.00% not R-flagged and available for use

CC = Continuing Calibration

CCH = Continuing Calibration Verification — High Recovery

CCL = Continuing Calibration Verification — Low Recovery

CCBL = Continuing Calibration Blank Contamination

EBL = Equipment Blank Contamination

FD = Field Duplicate

HT = Holding Time Exceedance

J- Analyte present. Reported value may or may not be accurate or precise.

J- - Analyte present. Reported value may be biased low. Actual value is expected to be higher.

J+ - Analyte present. Reported value may be biased high. Actual value is expected to be lower.

LD = Laboratory Duplicate
MBL = Method Blank Contamination
MSH = Matrix Spike and/or Matrix Spike Duplicate — High Recovery
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Table 3h. Percentage of Data Qualified for Metals with Quality Control Narrative
UXO 4 Remedial Investigation SS, SB, ISM, SD, SW, and GW Sampling Events
Data Quality Evaluation UXO 4 Remedial Investigation

Former Vieques Naval Training Range

Vieques, Puerto Rico

MSL = Matrix Spike and/or Matrix Duplicate - Low Recovery
NULL - No qualifier

OT = Other exceedance (This qualifier code was used to define the following issues: for the hexavalent
chromium results in 2013, the qualifier code represented holding time issues; for the metals results in
2013 and the qualifier code represented matrix spike/matrix spike duplicate and/or laboratory
duplicate issues

SD = Serial Dilution Reproducibility
U - Not Detected
UJ - Not detected, LOD estimated
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Table 3i. Percentage of Data Qualified Based on Precision Criteria with Quality Control Narrative

UXO 4 Remedial Investigation SS, SB, ISM, SD, SW, and GW Sampling Events

Data Quality Evaluation UXO 4 Remedial Investigation
Former Vieques Naval Training Range

Vieques, Puerto Rico

Analysis Group Valld.aFor Quality antrol Count [Total Results Percent
Qualifier Narrative
METAL J FD 87 11,530 0.75%
METAL ] SD 81 11,530 0.70%
METAL J LD 12 11,530 0.10%
FMETAL N SD 7 11,530 0.06%
FMETAL J FD 2 11,530 0.02%
FRAD ] FD 2 11,530 0.02%
RAD J FD 15 11,530 0.13%
RAD uJ FD 1 11,530 0.01%
EXPLO J 2C 4 11,530 0.03%
1.83%

100.00% not R-flagged and available for use

2C = Second Column — Poor Dual Column Reproducibility

J- Analyte present. Reported value may or may not be accurate or precise.

FD - Field Duplicate Imprecision

LD = Laboratory Duplicate

SD - Serial Dilution Reproducibility
UJ - Not detected, LOD estimated
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Table 3j. Percentage of Data Qualified Based on Accuracy Criteria with Quality Control Narrative
UXO 4 Remedial Investigation SS, SB, ISM, SD, SW, and GW Sampling Events

Data Quality Evaluation UXO 4 Remedial Investigation

Former Vieques Naval Training Range

Vieques, Puerto Rico

Analysis Group ValldgFor Quality C(?ntrol Count | Total Results Percent
Qualifier Narrative

METAL J MSL 592 11,530 5.13%
METAL uJ MSL 115 11,530 1.00%
METAL J- MSL 104 11,530 0.90%
METAL ] MSH 28 11,530 0.24%
METAL J- cc 7 11,530 0.06%
METAL J CCH 6 11,530 0.05%
METAL [O)) CCL 1 11,530 0.01%
METAL ] CCL 1 11,530 0.01%
FMETAL J- cc 7 11,530 0.06%
FMETAL 3+ MSH 5 11,530 0.04%
FMETAL J MSH 3 11,530 0.03%
FMETAL ] CCH 2 11,530 0.02%
FMETAL uj CCL 1 11,530 0.01%
FMETAL J CCL 1 11,530 0.01%
EXPLO J MSH 1 11,530 0.01%
EXPLO [O)) ISL 1 11,530 0.01%
EXPLO uj MSL 1 11,530 0.01%
EXPLO uJ SSL 1 11,530 0.01%
SVOA J ICH 3 11,530 0.03%
RAD ] SSL 3 11,530 0.03%
EXPLO R BSL 3 11,530 0.03%
EXPLO R cc 128 11,530 1.11%
7.66%

BSL - Blank Spike and/or Blank Spike Duplicate - Low Recovery

CC = Continuing Calibration

CCH - Continuing Calibration Verification High

CCL - Continuing Calibration Verification Low

ICH = Initial Calibration - High Relative Response Factors

J- Analyte present. Reported value may or may not be accurate or precise.

J- - Analyte present. Reported value may be biased low. Actual value is expected to be higher.
J+ - Analyte present. Reported value may be biased high. Actual value is expected to be lower.
MSH - Matrix Spike and/or Matrix Spike Duplicate - High Recovery

MSL - Matrix Spike and/or Matrix Spike Duplicate - Low Recovery

NULL - No qualifier

R - Rejected result (not usable)

SSL - Spike Surrogate Recovery Low

U - Not Detected

UJ - Not detected, LOD estimated
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Table 3k. Percentage of Data Qualified Based on Associated Blank Detections with Quality Control
UXO 4 Remedial Investigation SS, SB, ISM, SD, SW, and GW Sampling Events

Data Quality Evaluation UXO 4 Remedial Investigation
Former Vieques Naval Training Range
Vieques, Puerto Rico

Quality Control

Analysis Group | Validator Qualifier Narrative Count Total Results Percent
METAL [§) EBL 96 11,530 0.83%
METAL [§) MBL 45 11,530 0.39%
METAL H EBL 34 11,530 0.29%
METAL H MBL 27 11,530 0.23%
METAL O] EBL 6 11,530 0.05%
METAL [§) CCBL 1 11,530 0.01%
FMETAL U EBL 21 11,530 0.18%
FMETAL U MBL 16 11,530 0.14%
FMETAL J+ MBL 16 11,530 0.14%
FMETAL 3 EBL 1 11,530 0.01%

RAD H MBL 4 11,530 0.03%
2.32%

100.00% not R-flagged and available for use

CCBL - Continuing Calibration Blank Contamination
EBL - Equipment Blank Contamination
MBL - Method Blank Contamination

J+ - Analyte present. Reported value may be biased high. Actual value is expected to be lower.

U - Not Detected

UJ - Not detected, LOD estimated
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Table3l. Percentage of Data Qualified Based on Hold Time
UXO 4 Remedial Investigation SS, SB, ISM, SD, SW, and GW Sampling Events
Data Quality Evaluation UXO 4 Remedial Investigation
Former Vieques Naval Training Range

Vieques, Puerto Rico

Analysis Group Valld‘aFor Quality antrol Count Total Results Percent
Qualifier Narrative
t lent Chromium Ul HT 53 11,530 0.46%
Hexavalent Chromium u) o1 14 11,530 0.12%
EXPLO uj HT 17 11,530 0.15%
0.73%

100.00% not R-flagged and available for use

CCBL - Continuing Calibration Blank Contamination

EBL - Equipment Blank Contamination
J+ - Analyte present. Reported value may be biased high. Actual value is expected to be lower.
MBL - Method Blank Contamination
OT = Other exceedance (This qualifier code was used to define the following issues: for the hexavalent chromium
results in 2013, the qualifier code represented holding time issues

U - Not Detected
UJ - Not detected, LOD estimated
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