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APPENDIX O

Responses to Regulator Comments

Responses To EPA’s Technical Review of the
Draft UXO 4 Remedial Investigation and UXOs 2 And 4 Feasibility Study Report

Atlantic Fleet Weapons Training Area – Vieques
Former Vieques Naval Training Range, Vieques, Puerto Rico

October 2025

GENERAL COMMENTS:

1. Section 8.1, Summary of Remedial Investigation, indicates that the chemical constituent sampling activities
focused on areas with the highest potential for contamination and/or exposure to provide a conservative
evaluation of releases and the nature and extent of contamination, including potential release locations,
areas of highest contaminant concentrations, key transport pathways, and key exposure areas for potential
receptors; however, the Draft RI/FS does not consistently describe the criteria or decision process used to
identify and prioritize these locations across all environmental media. The Draft RI/FS describes the use of
digital geophysical mapping (DGM) and munitions and explosives of concern (MEC) characterization to
inform discrete subsurface soil sample locations; however, it is unclear whether DGM and MEC findings
were also used to inform the placement and resolution of sampling for other media types (e.g.,
groundwater) or whether other criteria or decision processes were applied. For example, Section 2.2.1,
Environmental Media Sampling Approach, indicates that regional monitoring wells were installed in or near
potential release areas and downgradient of potential release areas, but does not explain how those
locations were selected. Although the Master Sampling and Analysis Plan (SAP) is referenced for well
location rationales, the Draft RI/FS should summarize how “highest potential” areas (e.g., historical target
features, MEC density, or inferred groundwater flow paths) were identified and targeted for sampling. This
would support the conclusion that the nature and extent of chemical constituents associated with
Unexploded Ordnance (UXO) 4 was characterized by the RI sampling. Please revise the Draft RI/FS to include
additional discussion of the factors used to select sampling locations for each media type, and how sampling
density and spatial distribution were evaluated relative to localized munitions constituents (MC) release
behavior.

Navy Response: The criteria, rationale, and decision process for selecting sampling locations for all media
were the outcome of a collaborative effort among the Vieques cleanup stakeholders (primarily NAVFAC,
EPA, PRDNER, and USFWS) throughout the Master SAP development (see Master SAP Worksheets 9-2
through 9-4 [for soil, surface water, and sediment sample locations], 9-5 [for groundwater monitoring well
locations], and 9-6 through 9-8 [for refining the approach]).

Table 1 of the Master SAP provides the various criteria and decision process used in determining numbers
and general locations of samples to be collected. Using the information in Table 1, Master SAP Table 1a
summarizes the rationale for the number of discrete and incremental surface soil, discrete subsurface soil,
surface water, and sediment samples per UXO 4 decision unit and Master SAP Table 6 identifies the specific
sample identification numbers, specific locations, and rationale for the discrete and incremental surface soil,
surface water, and sediment samples. Master SAP Table 3 summarizes the rationale for the wells to be
installed in the various decision units; the specific monitoring well locations were selected during the March
15, 2012, joint site visit by the Vieques cleanup stakeholders that considered inferred groundwater flow
paths relative to upgradient sources of potential contaminants (see Worksheet 9-5 of the Master SAP). The
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tables referenced in this response have been renumbered accordingly and inserted into Section 2 of the
RI/FS Report, as indicated further below in the text that has been added to the Report.

With respect to the specific locations of discrete subsurface soil samples, the applicable tables above
provide the criteria, rationale, and process for selecting subsurface soil sample locations. Other than
discrete subsurface samples collected from monitoring well borings and around the lagoon fringes, which
were concurred upon during Master SAP preparation, subsurface soil samples were collected based on the
results of DGM and intrusive investigation of anomalies within certain sampling units. For these subsurface
samples, the Master SAP tables could not identify the specific subsurface sample identification numbers or
specific sampling locations because the DGM and intrusive investigation of anomalies was to be performed
during the RI fieldwork. To ensure concurrence that the sampling locations met the rationale provided in the
Master SAP tables, following completion of the DGM and intrusive investigation, NAVFAC sent the
stakeholder agencies a summary of the DGM findings and mosaics, rationale for selecting certain anomalies
for intrusive investigation, intrusive investigation results, and recommendation for the specific locations in
which to collect the discrete subsurface samples. This information is summarized in Appendix B of the RI/FS
Report. Subsurface soil samples were collected only after the stakeholder agencies had the opportunity to
review the information sent and concur with the recommended sampling locations.

Based on the above information, the following paragraphs have been added after the second paragraph in
Section 2.2 (and existing Table 2-1 has been renumbered as Table 2-5):

“The criteria, rationale, and decision process for selecting sampling locations for all media were the outcome
of a collaborative effort among the Vieques cleanup stakeholders (primarily NAVFAC, EPA, PRDNER, and
USFWS) throughout the Master SAP development. Table 2-1 provides the various criteria and decision
process used in determining numbers and general locations of samples to be collected. Using the
information in Table 2-1, Table 2-2 summarizes the rationale for the number of discrete and incremental
surface soil, discrete subsurface soil, surface water, and sediment samples per UXO 4 decision unit and
Table 2-3 identifies the specific sample identification numbers, specific locations, and rationale for the
discrete and incremental surface soil, surface water, and sediment samples. Table 2-4 summarizes the
rationale for the wells to be installed in the various decision units; the specific monitoring well locations
were selected during the March 15, 2012, joint site visit by the Vieques cleanup stakeholders that
considered inferred groundwater flow paths relative to upgradient sources of potential contaminants.

With respect to the specific locations of discrete subsurface soil samples, the applicable tables above
provide the criteria, rationale, and process for selecting subsurface soil sample locations. Other than
discrete subsurface samples collected from monitoring well borings and around the lagoon fringes, which
were concurred upon during Master SAP preparation, subsurface soil samples were collected based on the
results of DGM and intrusive investigation of anomalies within certain sampling units. For these subsurface
samples, the Master SAP tables could not identify the specific subsurface sample identification numbers or
specific sampling locations because the DGM and intrusive investigation of anomalies was to be performed
during the RI fieldwork. To ensure concurrence that the subsurface soil sampling locations selected met the
rationale and decision process provided in the Master SAP tables, following completion of the DGM and
intrusive investigation, NAVFAC sent the stakeholder agencies a summary of the DGM findings and mosaics,
rationale for selecting certain anomalies for intrusive investigation, intrusive investigation results, and
recommendation for the specific locations in which to collect the discrete subsurface samples (see Appendix
B). Subsurface soil samples were collected only after the stakeholder agencies had the opportunity to review
the information provided by NAVFAC and concur with the recommended sampling locations.”

2. Table 4-1, MEC and MD [Munitions Debris] Identified within UXO 4, indicates that 1,431 submunitions were
identified on the surface within Live Impact Area (LIA) West (UXO 4), which is outside of the formally
designated Submunitions area (in UXO 3 – LIA East). Given that the submunitions area was defined due to
the known saturation, concealment potential, and elevated risk associated with submunitions, the presence
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of a relatively large number of submunitions in UXO 4 warrants additional evaluation. The Draft RI/FS would
benefit from a discussion on whether the submunitions exhibit any spatial patterns or densities, particularly
near the UXO 3 (LIA East) boundary. Please revise the text to clarify any findings of submunition spatial
distribution and density and whether the findings support the current UXO 3/UXO 4 boundary.

Navy Response: The submunitions area boundary was defined based on worker safety. Specifically, the area
was defined where use of mechanized equipment to assist in the MEC surface clearance was deemed
warranted to help protect workers from the explosive hazards associated with anticipated higher quantities
of submunitions that would be found closer to the simulated surface-to-air missile target location (i.e., SAM
East). Further, separating the LIA into UXO 4 and UXO 3 was done solely to facilitate decision making for
areas of where sampling has been completed (i.e., UXO 4) while the stakeholder agencies finalize the
approach for data collection where sampling has not been completed (i.e., UXO 3). Therefore, evaluating
spatial densities/patterns would not provide tangible benefit to the RI.

3. General comment: Arsenic was removed from the COC list for all decision units due to natural background
and the lack of other elevated MC constituents; however, the background level for most decision units is 1.6
mg/kg as determined by the background study which is lower than the exposure point concentration of 7
mg/kg. Additional rationale should be included (for example additional background analysis including
discussion of soil types in each decision unit, or more specific discussion of the lack of MC constituents
including which contaminants and spatial information) to justify the removal of arsenic as a COC.

Navy Response: The last paragraph under Background in Section 4.2 has been revised to read: “As has been
done in previous RI Reports for other UXO sites, when evaluating site-specific inorganics concentrations
relative to background, a multiple-lines-of-evidence-approach concurred upon by the stakeholder agencies
has been adopted. Lines of evidence considered may include magnitude of background exceedances,
similarity in concentrations and characteristics of samples collected elsewhere in the VNTR that are
attributable to background, spatial distribution across the site by lithology type and consistency with
lithologic unit characteristics, concentration distribution relative to the CSM features, presence/absence/
concentrations of other co-located constituents more commonly associated with munitions, and
concentrations of particular inorganics with respect to their relative presence in munitions (with
consideration of information from the Department of Defense’s Munitions Items Disposition Action System
[MIDAS] database).”

In addition, the following text has been added under the Inorganic Constituents heading in Section 4.2.1:
“UXO 4 lies within the Kv and Tl geologic units. As described in Section 4.2, attributing metals concentrations
to background is not based solely on comparison to background concentrations for those geologic units. This
is because the background dataset for each geologic unit comprises 10 surface and 10 subsurface soil
samples, whereas sampling across the various former VNTR UXO sites as resulted in a much more robust
dataset from hundreds of surface and subsurface soil samples. Therefore, it was recognized the most
appropriate background evaluation is a multiple-lines-of-evidence evaluation that was concurred upon by
the stakeholder agencies and previously performed in the RI Reports for seven UXO sites (UXOs 1 [CH2M,
2012], 2 [CH2M, 2020], 3 [CH2M, 2020], 12 [CH2M, 2018], 14 [CH2M, 2018], and 17 PAOC EE [CH2M, 2019])
that also lie within the Kv and/or Tl geologic units.”

Further, the Arsenic text under Section 4.2.1 has been revised to read:

 “Arsenic is not present in the vast majority of munitions and in only trace concentrations in some
munitions (less than about 0.0003% by weight).

 As commonly observed across the former VNTR, arsenic is the inorganic most commonly observed
above background and a screening criterion. Considering both incremental surface soil samples and
subsurface soil samples from UXO 4, the highest arsenic detection was 40.4 milligrams per kilogram
(mg/kg) (01SB35) within a soil sample collected in the Tl geologic unit. For perspective, arsenic
concentrations up to 72 mg/kg and attributable to background were detected at UXO 1, which is
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adjacent to UXO 4 and also within the Tl geologic unit (CH2M, 2012). Within the Kv geologic unit in
UXO 4, the highest arsenic concentration detected in soil was 12 mg/kg, consistent with lower
arsenic concentrations (relative to the Tl geologic unit) detected elsewhere in the VNTR (e.g., 8
mg/kg at UXO 17 PAOC EE).

 Arsenic is commonly associated within volcanic rock and marine sedimentary rocks, with natural
arsenic concentrations in limestone containing pyrite aggregates being observed to range from 0.1
mg/kg to 69 mg/kg (Pilcher et al., 2011). Further, the presence of arsenic in soil may be from being
adsorbed to metal oxides and clay-mineral surfaces within weathered soil, or associated with
organic carbon (Welch et al., 1988).

 The range of arsenic concentrations in soil across UXO 4 (i.e., <1 mg/kg to 40 mg/kg) is similar to
that reported by Pilcher et. al (2011) and the lack of a discernible spatial pattern of arsenic
concentrations across the site is consistent with what would be expected by the presence of pyrite
aggregates in the bedrock from which the overlying soils were derived.

 There is no correlation between arsenic concentrations and explosives concentrations in the surface
and subsurface soil samples collected across UXO 4, which would be expected based on arsenic’s
general absence in munitions. For example, in the soil samples containing the highest arsenic
concentrations (i.e., 12 mg/kg in the Kv geologic unit and 40 mg/kg in the Tl geologic unit), no
explosives were detected.

 Based on the above lines of evidence, the presence of arsenic is attributable to background.”

SPECIFIC COMMENTS

1. Section 2.1, MEC Characterization Activities, Page 2-1, and Appendix B, DGM Anomaly Investigation
Rationale and Mosaics, Pages B-1 through B-3: Although Section 2.1 states that Appendix B includes “the
rationale for selecting anomalies for intrusive investigation, findings of intrusive investigations for selected
anomalies, and the rationale for selecting subsurface soil sample locations,” it does not provide rationale for
only selecting five anomalies for intrusive investigation in 31 of the 38 sample units within 11 decision units
(DUs). The number of anomalies per transect DU ranges from 112 to 277, but only five anomalies were
selected for investigation, resulting in an intrusive investigation percentage between 1.8 percent (%) and
4.4%. Similarly, for the full clearance DUs, it is unclear why 21 of 855 anomalies (2.4%) were selected for
investigation in 1DU13, but only 10 of 1,250 anomalies (0.8%) were selected in the DU with the greatest
number of anomalies, 2DU04. It is unclear if sufficient anomalies were investigated to satisfy project data
quality objectives (DQOs). Please revise the Draft RI/FS to explain the rationale for the number of anomalies
selected for intrusive investigation and clarify whether project DQOs were met.

Navy Response: Please see the response to General Comment 1, which provides additional detail on how
the subsurface soil samples were collected, including that the selected locations were based on consensus
among the stakeholder agencies.

2. Section 4.2.14, UXO 4 Environmental Media Nature and Extent Summary, Page 4-17: The summary
presents the overall nature and extent conclusions for MC contamination in environmental media; however,
it does not discuss any uncertainties or limitations associated with those conclusions. For example, factors
such as source attribution of observed exceedances, practical constraints on sampling in certain areas due to
access, terrain, or safety considerations, the localized nature of MC releases compared to sampling density
and assumptions related to sampling representativeness should be discussed as uncertainties. Please revise
the text to include a brief discussion of any uncertainties associated with the nature and extent conclusions
for environmental media.

Navy Response: NAVFAC feels the level of data evaluation performed and described in the UXO 4 RI Report
is appropriate for nature and extent determination. The format and content of the nature and extent
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discussion in UXO 4 RI Report are consistent with the previous RI Reports listed in the response to General
Comment #3, which have been reviewed and approved by the regulatory agencies.

3. Section 4.2.5 pg. 71: The zinc bullet states “..this [zinc at 161 mg/kg in DU05 incremental surface soil
sample] was the only risk-based screening criterion exceedance for all media.” This statement doesn’t
appear to be correct – there are several constituents that exceed their eco soil ESV, industrial RSL, or both.
This sample in particular only exceeded the Eco Soil ESV.

Navy Response: The second sentence of the zinc bullet has been clarified to read: “Zinc may be . . . ;
however, this was the only risk-based screening criterion exceedance for zinc in any medium.”

4. Figure 4-4, UXO 4 MEC Density, PDF Page 143: It is unclear how the anomaly density in the Laguna Anones
area was determined on Figure 4-4. Figure 2-1, UXO 4 Decision Units, Sample Units, and Sampling Locations,
indicates that DGM was not conducted in Laguna Anones and Figure 4-3, UXO 4 Surface and Subsurface
Clearance Areas, indicates that much of Laguna Anones did not have a surface or subsurface clearance, so it
is unclear why some of the grid squares in this area are orange (6-15 anomalies), red (16-50 anomalies) or
purple (more than 50 anomalies) on Figure 4-4. This figure also conflicts with the text in Section 4.1, Nature
and Extent of MEC and Other Munitions-Related Material (page 4-20), which states that the 28 acres that
did not receive a surface clearance are “primarily located within perennially inundated areas of Laguna
Anones, as shown on Figure 4-3.” Please revise Figure 4-4 to delete the colors used for the grids within the
Laguna Anones area or revise the text to explain the basis for the colors shown in this area. Please also
revise the text to clarify if a surface clearance was conducted in the Laguna Anones area.

Navy Response: As indicated in the figure title, Figure 4-4 displays MEC density rather than anomaly density.
Further, as demonstrated by Figure 4-3, the vast majority of the MEC represented in Figure 4-4 are from
surface clearance activities, which do not involve DGM. DGM was conducted only in the 3-acre area shown
in Figure 4-3 as having undergone surface and subsurface MEC clearance (i.e., the light green area).

Of note, Figure 4-4 shows MEC quantities for the entirety of Laguna Anones even though Figure 4-3 shows
that not all of Laguna Anones underwent surface MEC clearance. For those areas of Laguna Anones where
formal surface clearance was not performed, any munitions removal (and shown in Figure 4-4) was done so
opportunistically when those areas were periodically found to be dry enough to remove visible munitions,
rather than systematically via the NTCRA surface clearance process. Because the opportunistic removals
may not have accounted for all MEC present in those grids, the following note has been added to Figure 4-4:
“The number of MEC items removed from the area of Laguna Anones shown in Figure 4-3 as not having
undergone surface MEC clearance may underestimate the actual number of surface munitions present in
that area.”

5. Section 6, p. 6-4: “Mean Versus Maximum Media Concentrations” is in the uncertainty section twice.

Navy Response: The first occurrence of “Mean Versus Maximum Media Concentrations” has been removed.

6. Appendix K Section 4.2: The carcinogenic toxicity value section currently only discusses the pre-2005 way of
classifying chemicals (groups A, B, etc.). This section should also discuss the post-2005 way of classifying
chemicals ("carcinogenic to humans", etc.).

Navy Response: The first sentence of Section 4.2 has been replaced with the following text: “Carcinogenic
toxicity values (CSFs and IURs) were used in evaluating potential carcinogenic effects of COPCs. The 1986
version of the Guidelines for Carcinogen Risk Assessment (EPA 1986) uses a weight-of-evidence (WOE)
classification system for characterizing the overall weight of evidence for carcinogenicity as follows:

 Group A – Carcinogenic to Humans
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 Group B – Probably Carcinogenic to Humans
 Group C – Possibly Carcinogenic to Humans
 Group D – Not Classifiable as to Human Carcinogenicity
 Group E – Evidence of Noncarcinogenicity for Humans

The 1986 classification is applied to chemicals evaluated for carcinogenicity prior to 2005.

The updated 2005 version of the Guidelines for Carcinogen Risk Assessment (EPA 2005) uses the following
descriptors:

 Carcinogenic to Humans
 Likely to Be Carcinogenic to Humans
 Suggestive Evidence of Carcinogenic Potential
 Inadequate Information to Assess Carcinogenic Potential
 Not Likely to Be Carcinogenic to Humans

The 2005 classification is applied to chemicals evaluated for carcinogenicity since 2005.”

References:

EPA 1986. Guidelines for Carcinogen Risk Assessment. EPA/630/R-00/004. Risk Assessment Forum.
September.

EPA 2005. Guidelines for Carcinogen Risk Assessment. EPA/630/P-03/001F. Risk Assessment Forum.
March.

7. Appendix K Section 5.4: states "Manganese is commonly associated within volcanic rock and within
saprolite, a weathered bedrock formed in place by the chemical weathering of the volcanic bedrock.
Manganese oxides are a component of saprolites and are expected to be variable throughout the former
VNTR (Huang et al., 2011). Therefore, manganese was not identified as a groundwater COC." This
contradicts the description of the bedrock in the FS text in 3.1.4: "Based on reconnaissance of the
groundwater resources of Vieques Island, bedrock in the portion of the island where UXO 4 is located is
predominantly unweathered, highly impermeable granodiorite with low porosity." Please clarify.

Navy Response: The text in Section 3.1.4 is inaccurate; it was an inadvertent carryover from a report for a
different site. That bedrock characteristic applies to the area around Camp Garcia, as stated on page 20 of
USGS (1989), not UXO 4. The cited text in Appendix K Section 5.4 is accurate for UXO 4. Therefore, the cited
text in Section 3.1.4 has been revised to align with the text in Appendix K Section 5.4.

8. Appendix K Figure 1: A different symbol should be used to indicate which pathways were incomplete (ex:
inhalation of bathroom air).

Navy Response: The symbol “O” has been added to Figure 1 to indicate the incomplete exposure pathway of
bathroom air (from groundwater). All other exposure pathways shown on the figure are either not
applicable (and remain blank) or potentially complete (indicated with an “X”).

9. Appendix L:

a) EPA does not approve of the use of eliminating COPCs based on mean detected concentrations and
LOAEL ESVs/TRVs. Instead, risk should be assessed using the 95%UCL and MATC, where appropriate.
Please remove all discussion of eliminating COPCs based on mean and LOAEL.

Navy Response: The UXO 4 ERA was performed in accordance with the Ecological Risk Assessment
Protocol (Revision 2) contained in the Master Standard Operating Procedures, Protocols, and Plans,
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Revision 2018, for the Vieques Environmental Restoration Program (CH2M, 2018), which was
approved by all stakeholder agencies, and is consistent with all ERAs performed for past UXO site RI
Reports. This Protocol specifies that refined risk estimates in Step 3A consider ESV exceedances
based on mean and/or 95% UCL media concentrations, and that ingestion-based (food web) COPCs
are based on a comparison of mean and 95% UCL exposure doses with ingestion TRVs based on the
NOAEL, MATC, and LOAEL. For UXO 4, where the mean media COPC concentration exceeded an ESV,
or the exposure dose exceeded a LOAEL TRV, multiple lines of additional evidence were considered
when determining whether a COPC should be eliminated, which is also in accordance with the
Master ERA Protocol.

b) Vanadium ESL for sediment should be 57 mg/kg, from the Sediment value from NOAA Screening
Quick Reference Tables (SQuiRTs).

Navy Response: As shown in the UXO 4 ERA text and Table 24, this vanadium ESV for marine
sediment (57 mg/kg) was used.

c) Please indicate why the five explosives were above the limit of detection, and how much above the
LOD they were.

Navy Response: The comment is unclear. In multiple sections where five explosives were discussed
(e.g., Sections 5.5.2.2 and 5.5.3.2), all explosives were non-detect (i.e., all were below the limit of
detection [LOD]). As described in the text and consistent with the Master ERA Protocol, for non-
detect results, the sample LOD was used to conservatively represent the concentration when
comparing to medium-specific ESVs.
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Responses to PRDNER Technical Evaluation
Draft UXO 4 Remedial Investigation and UXOs 2 and 4 Feasibility Study Report

 Atlantic Fleet Weapons Training Area – Vieques
Former Naval Ammunition Support Detachment, Former Vieques Naval Training Range

Vieques, Puerto Rico

1. Page V. FINDINGS

“UXO 4 comprises 651 acres, of which 623 have been surface-cleared of MEC via the TCRA (CH2M, 2005).”

A. What would happen with the remaining non-investigated area (18 acres) or not surface clear of MEC
items? Please explain.

Navy Response: The following text has been added after the referenced sentence: “The majority of the
remaining 28 acres are associated with areas of Laguna Anones with persistent standing water; a few
acres are associated with steep cliffs. As discussed in the FS portion of this report (specifically Section
10), surface clearance in these areas is not necessary to be protective because access and therefore
exposure is unlikely due to their natural conditions. However, for FS purposes it is assumed surface MEC
clearance would be performed in any area of Laguna Anones that could be reasonably accessed during
remedy implementation.”

B. Does the Navy verified by any other methods that this area is safe of MEC items because of the amount
already found in the rest of the site? Please explain.

Navy Response: Please see the response to the previous comment. Additionally, although the 28 acres
that have not undergone surface clearance may contain MEC, for decades these areas have been and
are anticipated to remain inaccessible to MEC clearance teams because they are perennially inundated
or are steep cliffs. These characteristics also make the areas inaccessible to other potential site
receptors (i.e., refuge workers and trespassers).

2. Page 1-4. 1.1.2 ENVIRONMENTAL MEDIA CHARACTERIZATION

“Please note the terms “metals” and “inorganics” may be used interchangeably in this RI/FS Report.”

A. DNER understands that these terms have only one definition or objective when use them and it is not to
be interchangeable. Obviously when the term “inorganic” is use means several components which are
name under this term because multiple identical or similar factors. The use of the term “metals” is a
common word for specific elements that can be misunderstood once use it. DNER recommends the right
use of these terms in documents to avoid any misunderstanding.

Navy Response: The Navy concurs that from a strict perspective, “inorganics” and “metals” have
different definitions because all metals are inorganics, but not all inorganics are metals. However, within
the environmental restoration industry (e.g., laboratory data sheets), as well as in historical Vieques
documents to which this RI/FS Report refers (e.g., East Vieques Background Soil Inorganics Investigation
Report), both terms have been commonly used when referring to the specific inorganic analytes
included in analytical suites associated with various investigations.

To balance proper use of the terms with consistency relative to industry practice and historical Vieques
documents, the referenced sentence has been revised to read: “Please note the terms “metals” and
“inorganics” may both be used in this RI/FS Report to refer to the same inorganic analytes included in
analytical suites associated with the RI and previous investigations. It is recognized that the terms
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“inorganics” and “metals” are not synonymous (i.e., all metals are inorganics, but not all inorganics are
metals). However, it is common industry practice to use the terms interchangeably. Further, historical
Vieques documents to which this RI/FS Report refers use the terms interchangeably. Therefore, to
balance proper use of the terms with consistency relative to historical Vieques documents, “metals” is
generally used when referring to specific inorganic elements (i.e., from the Periodic Table of Elements)
in the analytical suite and “inorganics” is generally used to refer to non-carbon compounds.”

3. Page 2-1 2.1 MEC Characterization Activities

This Section established that “The rationale for where transect DGM approach versus 100-percent coverage
DGM approach was utilized….”; but after further review of the proposed methods (described in Appendix B)
and “based on the rationale provided, select anomalies were re-acquired using a real-time kinematic (RTK)
GPS and investigated by UXO technicians”…..Please explain.

Navy Response: With respect to performing 100-percent versus transect DGM surveys, similar to what was
provided in the response to PRDNER Comment 5 on the UXOs 12 and 14 RI/FS Report (CH2M, 2018), the
transect approach was agreed upon for all UXO 4 sampling units where DGM survey was to be conducted,
but the Navy went above and beyond this requirement to conduct 100 percent DGM survey coverage in 7 of
the 38 sample units to further characterize subsurface anomaly densities and thereby enhance the
understanding of potential subsurface munitions.

To clarify the above information in the text, the second, third, and fourth sentences of the first paragraph in
Section 2.1 have been revised to read: “DGM surveys were conducted at all 38 sample units in UXO 4. For 31
of the 38 sample units, a transect approach was implemented in accordance with the Master SAP (CH2M,
2013a) in which a nominal 1-meter-wide pass using the EM61-MK2 electromagnetic induction geophysical
sensor was performed along each transect. For the remaining 7 sample units, the Navy went above and
beyond the transect approach to survey approximately 100-percent of the sample unit grids to further
characterize subsurface anomaly densities and thereby enhance the understanding of potential subsurface
munitions.”

The second paragraph of Section 2.1 is intended to refer the reader to where in the RI/FS Report the
rationale for the approaches utilized in the MEC characterization are summarized. Please note that the DGM
survey and anomaly selection were performed in accordance with the approach agreed upon by the Navy
and regulatory agencies.

For improved clarity and understanding, the second paragraph has been revised as follows: “Appendix B
provides the rationale for the subsurface anomaly selection component of MEC characterization.
Specifically, factors 1 through 6 at the beginning of Appendix B describe the six things considered when
evaluating the DGM data and selecting subsurface geophysical anomalies for intrusive investigation. These
factors comprised magnitude of geophysical instrument response (in mV), anomaly density, anomaly shape
relative to known munitions shapes, abundance of surface munitions-related items in the area, proximity to
a former target location, and proximity relative to other intrusively investigated anomalies (i.e., spatial
coverage consideration). Based on these factors, the specific rationale for each anomaly selected for
intrusive investigation and the findings of the associated intrusive investigation are summarized in Tables
B-1 through B-5 for the five UXO 4 decision units where DGM followed by subsurface anomaly intrusive
investigation was performed.”

A. Please provide more information on the advantages and disadvantages of using the DGM approach vs
100-percent coverage DGM approach.

Navy Response: Please see the response above. An evaluation of advantages and disadvantages of one
approach versus the other would be inapplicable because the use of the two methods was based on
different objectives.
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B. What was the basis to change the approach methods when it was decided that the selected anomalies
need to be re-acquired. Please explain.

Navy Response: The anomaly re-acquisition technique is industry standard and simply part of the overall
approach for finding and characterizing subsurface anomalies, not a change in the approach.

To clarify, the last sentence of the second paragraph has been revised to read: “Based on the rationale
provided, select anomalies were re-acquired using a real-time kinematic (RTK) GPS and investigated by
UXO technicians, which is an industry-standard technique that is part of the overall approach for finding
and characterizing subsurface geophysical anomalies.”

C. Does the real-time kinematic (RTK) GPS method was the appropriate for the task. Please explain.

Navy Response: Please see the response to Comment 3B above.

D. Which other methods of selecting anomalies were taken into consideration before it decided that the
RTK method was the one that can have better results. Please explain.

Navy Response: Please see the response to Comment 3B above. The technique followed is industry
standard because it is an appropriate method for anomaly re-acquisition.

4. Page 4-7 4.2.2 DU 2 North

“Hexavalent chromium was observed above a risk-based screening criteria in one incremental surface soil
sample with a detection of 0.58 J mg/kg (2SMI07)”….

A. DNER would like to know what will be the right approach for such cases where only one sample result
got detected for such compound, because besides the additional information provided, the Navy
doesn’t present any recommendation. Please explain.

Navy Response: The referenced hexavalent chromium finding is consistent with what has been found
across the Former VNTR. Like the UXO 4 RI Report, the RI Reports for the other UXO sites also reported
very few, randomly distributed, low-concentration detections of hexavalent chromium that are most
likely associated with natural conditions, especially considering hexavalent chromium is a negligible
component of munitions. The hexavalent chromium concentration detected in the incremental surface
soil sample (0.58J mg/kg) was observed just slightly above the risk-based screening criteria of 0.4 mg/kg
for ESV. However, when this concentration, as well as all other metals concentrations detected above
risk-based criteria, were included in the human health and ecological risk assessments (HHRA and ERA),
no unacceptable risks were identified. Therefore, as stated in the second bullet of Section 8.3, no action
is warranted to be protective of potential human receptors (current or potential future) and ecological
receptors with respect to chemical contaminants, which is the conclusion reached for all previous UXO
sites in the Former VNTR.

B. What are the reasons for the Hexavalent chromium compound appeared in that sampling spot and not
in any other sampling results. Please explain.

Navy Response: Please see the response to Comment 4A above.

C. According to the Navy, what are the causes of such findings in that sampling spot. Please explain.

Navy Response: Please see response to Comment 4A above.

D. Does the Navy find anything in the craters sampling results that need to be investigated more in detail
to determine if there is a possibility of having a source. Please explain.

Navy Response: The findings for all samples from the craters were consistent with what was expected,
which is: (1) explosives were generally not detected, and the single detection was below risk-based
screening levels; and (2) metals concentrations were wholly or primarily attributable to background.
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Further, the risk assessments found no unacceptable human health or ecological risks associated with
exposures to environmental media, including those within the craters. Given that the craters themselves
are the potential source areas, sampling within them represented the “worst-case” condition, as
discussed in the Master SAP (CH2M, 2013). Therefore, no additional characterization is warranted.

5. Page 4-9 4.4.5 DU 5 East

A. After reviewing the sampling results in this DU, does the Navy consider a different path forward or
approach to re-define their background data base.

Navy Response: Because the Navy and regulatory agencies have concurred that the background
consideration for all UXO sites will be a multiple-lines-of-evidence evaluation, and that this approach has
been successfully applied in all previous RI Reports (i.e., for Former NASD SWMU 4 and Former VNTR
UXOs 1, 2, 4, 5, 6, 7, 8, 11, 12, 13, 16, 15, 17, and 18), re-defining the background database does not
appear warranted. Of note, there are only two remaining RI Reports to be prepared for terrestrial sites
on the Former VNTR (i.e., UXO 3 and UXOs 9/10).

B. Although these inorganics compounds are explained in the Appendixes, DNER would like to know if the
Navy went through historical data to confirm the information that these compounds are only related to
background values. Please explain.

Navy Response: Yes, as part of the multiple-lines-of-evidence evaluation, the Navy compared the
metals/inorganics results to what has been historically found at other UXO sites and the conclusions
drawn based on those results. The findings for UXO 4 are comparable to what has been found
throughout the former VNTR, which demonstrate regardless of location, metals/inorganics
concentrations are similar, which in itself is a piece of information that demonstrates their
concentrations are primarily attributable to background.

6. Page 4-14 4.2.11 DU 11 Laguna Anones Fringe

“RDX was detected above the ESV screening value of 8,400 micrograms per kilogram (μg/kg) in one
incremental surface sample with a detection of 14,000 μg/kg.”

A. Although there have been a lot of investigations in this area, multiple college students come and go
showing different methods of investigation and studies of the water, sediment, habitats, and even how
this ecological system (after the years) had their own active bioremediation system to keep a healthy
environment; sampling results still bring positive results.

Navy Response: Comment noted. As discussed in multiple RI Reports, explosives are mostly non-detect
in the thousands of sample analyses performed for UXO sites across the Former VNTR. Although there
have been sparse explosive detections above screening values, both human health and ecological risk
assessments have shown no unacceptable risks throughout the former VNTR.

B. DNER wants to know how the Navy will be dealing with this site, besides the scientific information
provided, that doesn’t assure a possible encounter in future with this parameter again. Please explain.

Navy Response: The LIA, which includes UXO 4, is required by law to be managed as a Wilderness Area
with identified receptors as USFWS workers (which would account for potential scientific researchers)
and trespassers. As noted above, no unacceptable human health or ecological risks were identified
based on exposure to environmental media at the site. Therefore, no remedial action specifically for
chemical constituents in environmental media is warranted. However, the Feasibility Study for UXO 4
will include land use controls (LUCs) in each remedial alternative evaluated (other than the no action
alternative). The LUCs are intended to ensure land use remains consistent with law and that
assumptions associated with exposure remain consistent with those considered in the risk assessments.
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C. DNER will like to have some warranties that these explosive residuals were not affect the ecosystem in
this site.

Navy Response: As detailed in Section 7 of the RI Report, a quantitative ecological risk assessment was
completed, which considered all explosives and metals/inorganics detected. The risk assessment
concluded there is no unacceptable ecological risk associated with both direct contact and food-web
exposure to any environmental media within UXO 4, including the surface water and sediment of Laguna
Anones. Therefore, in accordance with CERCLA, no remedial action is necessary because existing
concentrations, including contaminant levels, are protective of ecology.

D. DNER wants to know if this explosive parameter can be found beyond the depth investigated where this
sample was taken. Please explain.

Navy Response: As mutually agreed upon by the Navy and regulatory agencies, all samples were
collected within the depths associated with potential contact by all anticipated human and ecological
receptors. As such, there would be no exposure to any chemical constituent deeper than from where
samples were collected.



APPENDIX O: RESPONSES TO REGULATOR COMMENTS

250610105704_5EC65BA7 O-13

Responses To USFWS Comments on the
Draft UXO 4 Remedial Investigation And UXOs 2 And 4 Feasibility Study Report

Atlantic Fleet Weapons Training Area – Vieques
Former Vieques Naval Training Range, Vieques, Puerto Rico

October 2025

USFWS respectfully requests a site visit to UXO 4 with the Navy to discuss and revisit our previous dialogue
regarding the Land Use Control (LUC) site that was relocated further east. The USFWS fully supports the
redesignation of UXO 3 and the proposed new roads and boundaries providing access to the remainder of
UXO 4, UXO 2, and UXO 1. We also agree with the new location for the gate and the LUC situated to the east.

However, we believe the original site near Gato Lagoon, which still retains a chain-link fence, can be reinforced
to enhance the effectiveness of LUC controls without incurring high additional costs. Maintaining this barrier
would serve as a more effective deterrent against trespassers entering UXO 4 and UXO 3 from the west. We
appreciate the Navy's cooperation in allowing the retention of the existing fence. For further details, please
refer to our specific comments and drawings marked on the enclosed maps.

Figure 1. USFWS proposed site for LUC discussion.
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Figure 2. Close-up view of the USFWS proposed LUC discussion.

Navy Response: The Navy is open to the joint visit proposed by USFWS to discuss the potential to retain the
gate/fencing in that location. As with all previous sites, LUCs included in the Feasibility Study are conceptual and
remain as such until the specific number, type, and locations are established in the remedial action work plan
(RAWP). Therefore, there will be sufficient time for the joint visit proposed by USFWS and for all stakeholder
agencies to consider and concur upon the specific LUC details prior to or during development of the UXO 4
RAWP.

In addition, even if the gate/fencing in that location is not retained as a formal LUC, USFWS can choose to retain
and maintain the gate/fencing as part of refuge management.
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Mike <mike_barandiaran@fws.gov>; Bermudez, Mitsuka <mitsuka_bermudez@fws.gov>; Cloe, Kevin R CIV USN NAVFAC
LANT NOR VA (USA) <kevin.r.cloe.civ@us.navy.mil>; Hood, Daniel R CIV USN NAVFAC LANT NOR VA (USA)
<daniel.r.hood.civ@us.navy.mil>; Waddill, Dan W CIV USN NAVFAC LANT NOR VA (USA)
<dan.w.waddill.civ@us.navy.mil>; Danois, Maria M CIV USN NAVFAC LANT NOR VA (USA)
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This Message Is From an External Sender
This message came from outside your organization.
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Hi Bill,
EPA finds the Navy’s response to EPA’s comments acceptable and we have no further comments.
Thanks
Jessica
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From: Juan J Baba Peebles <juanbaba@drna.pr.gov>
Sent: Wednesday, March 25, 2026 2:19 PM
To: Hannah, Bill <Bill.Hannah@jacobs.com>; Mollin, Jessica <mollin.jessica@epa.gov>; Treinen, Karyn <Treinen.Karyn@epa.gov>;
Silmarie Padron <silmarie_padron@fws.gov>
Cc: Luna, Zolymar <Luna.zolymar@epa.gov>; Griffiths, Rachel <griffiths.rachel@epa.gov>; States, Abbey <states.abbey@epa.gov>;
Debofsky, Abigail <debofsky.abigail@epa.gov>; Tom Bourque <tbourque@uxopro.com>; Stallings, Diane
<DStallings@trccompanies.com>; O'Connell, Bethany <BOConnell@trccompanies.com>; Barandiaran, Mike
<mike_barandiaran@fws.gov>; Bermudez, Mitsuka <mitsuka_bermudez@fws.gov>; Cloe, Kevin R CIV USN NAVFAC LANT NOR VA
(USA) <kevin.r.cloe.civ@us.navy.mil>; Hood, Daniel R CIV USN NAVFAC LANT NOR VA (USA) <daniel.r.hood.civ@us.navy.mil>; Waddill,
Dan W CIV USN NAVFAC LANT NOR VA (USA) <dan.w.waddill.civ@us.navy.mil>; Danois, Maria M CIV USN NAVFAC LANT NOR VA (USA)
<maria.m.danois.civ@us.navy.mil>; Doerr, Brett <Brett.Doerr@jacobs.com>
Subject: [EXTERNAL] Re: UXO 4 RI and UXOs 2 and 4 FS - Responses to Comments
 
Hi Bill: After further review of the responses to comments on the above-mentioned docuement, DNER agrees with the response provided and no additional comments will be issue at this time. If you have any concern, please contact me. Thanks for
ZjQcmQRYFpfptBannerStart
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Hi Bill:
After further review of the responses to comments on the above-mentioned docuement, DNER agrees with the response
provided and no additional comments will be issue at this time. If you have any concern, please contact me.
 
Thanks for always respond with something to learn from,
 
 
Juan J. Babá-Peebles
Federal Facilities Coordinator
Department of Natural and Environmental Resources 
Auxiliary Secretary of Environmental Compliance
Environmental Emergency Response Area
Office: (787) 999-2200 ext. 5902, 5901
Email: juanbaba@drna.pr.gov
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