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NAVY RESPONSE TO EPA AND PREQB COMMENTS ON THE DRAFT FINAL
CORRECTIVE MEASURES STUDY REPORT FOR SWMU 59 — VEHICLE
MAINTENANCE AND REFUELING AREA
(DRAFT: APRIL 19, 2012; DRAFT FINAL: MAY 27, 2014)

APRIL 14, 2015

This document provides a compilation of the Navy responses to EPA and PREQB comments on the Draft
Final Corrective Measures Study Report for SWMU 59 — Vehicle Maintenance and Refueling Area (dated
May 27, 2014; herein referred to as the Draft Final CMS Report). A timeline for this document, as well
as the Request for Additional Sampling Necessary for Completion of the Corrective Measures Study
Investigation of SWMU 59 (dated June 15, 2012; herein referred to as the Work Plan Letter) is provided
below.

e Draft CMS Report for SWMU 59 submitted by the Navy to EPA on July 14, 2011.

e EPA and PREQB comments on the Draft CMS Report for SWMU 59 were provided to the Navy
(Mark Davidson) in a letter from Timothy Gordon dated November 3, 2011

e Working draft Navy responses to EPA and PREQB comments on the Draft CMS Report for
SWMU 59 submitted by the Navy to EPA on March 20, 2012.

e PREQB comments on the working draft Navy response to comments on the Draft CMS Report
for SWMU 59 were provided to the Navy (Stacin Martin) in an electronic message from
Wilmarie Rivera Otero dated April 19, 2012.

e A draft version of the Work Plan Letter submitted by the Navy to EPA on April 5, 2012.

e EPA approval (dated April 26, 2012) on the Work Plan Letter provided to the Navy on May 2,
2012.

e PREQB comments on the draft version of the Work Plan Letter received by the Navy via email
from PREQB Gloria Toro on May 3, 2012.

e  Working draft Navy responses to PREQB comments on the draft version of the Work Plan Letter
submitted by the Navy to PREQB in an electronic message dated June 12, 2012.

e PREQB approval of the working draft response to comments on the draft version of the Work
Plan were provided to the Navy in an electronic message from Gloria Toro Agrait dated June 14,
2012

e Final version of the Work Plan Letter, as well as Navy responses to PREQB comments on the
draft version of the Work Plan Letter submitted by the Navy to EPA on June 15, 2012.

¢ Field work specified by the final version of the Work Plan Letter was implemented in September
2012.

e Navy Response to EPA and PREQB Comments on the Draft CMS Report for SWMU 59 and
Draft Final CMS Report for SWMU 59 submitted to the EPA and PREQB on October 4, 2013.



e PREQB provided comments on the Draft Final CMS to EPA (Doug Pocze) and the Navy (Stacin
Martin) on October 31, 2013.

e EPA provided comments on the Draft Final CMS to the Navy (Stacin Martin) on January 28,
2014.

e Navy Working Draft Response to EPA and PREQB Comments on the Draft Final CMS Report
for SWMU 59 submitted to the EPA and PREQB on May 27, 2014.

e EPA indicated in an email to the Navy (Stacin Martin (May 28, 2014.) that they have no further
comments on the Draft Final CMS.

e PREQB provided additional comments on the Draft Final CMS to EPA (Doug Pocze) and the
Navy (Stacin Martin) on June 11, 2014.

e Navy Working Draft Response to PREQB Comments on the Draft Final CMS Report for SWMU
59 submitted to the EPA and PREQB on February 26, 2015, including a letter from the LRA
indicating concurrence with the proposed reuse restrictions.

e In an email to the Navy (Stcin Martin) and PREQB (Gloria Toro) dated March 4, 2015, EPA
(Doug Pocze) approved the Working Draft Response to Comments, including the outstanding
comments previously referred to EPA by PREQB.

¢ Final compilation of all EPA and PREQB comments and Navy responses (this document).

As indicated by the last bullet item above, this document represents a compilation of all agency comments
and Navy responses. For reference, dates corresponding to the above timeline are included in parenthesis
after each comment (provided in italics) and Navy response (provided in regular print). Original EPA and
PREQB comments are also underlined.

EPA COMMENTS
EPA GENERAL COMMENTS

EPA General Comment 1 (November 3, 2011): As discussed in Section 10.1, Description of the Remedy,
the extent of contamination has not been defined at any of the proposed excavation areas. Section 11.1,
Conceptual Design, indicates that confirmation samples will be collected from the side walls of each
excavation area; however, given that the excavations are being conducted to address surface soil
contamination, this approach does not appear to be appropriate, as concentrations detected in samples
collected from side walls (i.e., at depths potentially greater than zero to six inches) may not be truly
indicative of surface soil conditions. The Corrective Measures Implementation (CMI) work plan (also
referred to in the report as the corrective action work plan) should propose the collection of pre-
excavation surface soil samples to delineate the extent of contamination prior to excavation in order to
ensure that the proposed removal action adequately addresses surface soil contamination. In addition,
the CMI work plan should address how any exceedances detected during the pre-excavation sampling
event will be addressed (e.g., collection of step out samples to fully define the limits of excavation to be
performed at what frequency and distance). The CMS Report should be revised to acknowledge the
additional sampling requirements to be addressed in the CMI work plan.

Navy Response to EPA General Comment 1 (March 20, 2012): The Navy agrees that pre-excavation
surface soil samples should be collected prior to excavation to further refine the proposed excavation
areas and minimize the uncertainty associated with the lateral extent of contaminated soil. Therefore, the
Navy proposes to submit a Work Plan Letter under separate cover that provides the rationale and a brief



summary of the additional sampling. In addition, the Work Plan Letter will include a freshwater drainage
ditch sediment investigation (see the Navy’s response to EPA General Comment 2) and characterization
of soils beneath the concrete pads and asphalt pavement (see PREQB General Comment 5). Data from
this supplemental investigation will be incorporated into the Draft CMS, including revisions to the ERA
and HHRA as appropriate, and will be submitted as a Revised Draft CMS Report. A schedule for
implementing this approach is attached to these responses.

Supplemental Navy Response to EPA General Comment 1 (October 4, 2013): Pre-excavation surface
soil samples, surface and subsurface soil beneath concrete pads and paved surfaces, and drainage ditch
sediment were collected during the follow-on CMS field investigation conducted in September and
November 2012 in accordance with the final version of the Work Plan Letter (dated June 15, 2012). Any
deviations from the final version of the Work Plan Letter are identified within the Draft Final CMS
Report.

EPA General Comment 1 (January 28, 2014): The response and supplemental response requires further
clarification. The Navy has conducted additional pre-excavation field work to more fully delineate the
extent of contamination in surface soil. However, the scope and results of this effort should be clarified
in the CMS Report. The lateral extent of contamination has to be fully delineated. Revise the CMS
Report to address the following issues:

e Section 4.1 (bottom of page 4-4) indicates that the pre-excavation field effort included collection
of 24 surface soil samples in September 2012 (5958501 through 5958524), and an additional 10
surface soil samples in November 2012 (598525 through 508534) to expand on the initial pre-
excavation sampling results. Section 6.1 should present the results of both surface soil sampling
events, but instead only presents the results for surface soil samples collected from 10 soil
borings advanced as part of a separate “CMS Investigation” field effort in September 2012
(59SB24 through 59SB33). Surface soil data from the “CMS Investigation” is presented in Table
6-2, but data from the pre-excavation delineation effort are not included in any of the Section 6
data tables (except Table 6-11, which only presents associated blank data). Section 6 should
thoroughly document the results of the pre-excavation field effort, including a usability discussion
appropriate for the intended use of these data.

o  Section 9.2 discusses the extent of contamination in surface soil above corrective action
objectives (CAOs). For several proposed areas of excavation, the CMS acknowledges that full
delineation has not yet been accomplished. Accordingly, post-excavation samples will be used in
these areas to ensure that contaminated soil has been adequately removed. Because excavation
will be limited to the ecologically active uppermost foot of soil, post-confirmation samples
collected from excavation sidewalls should be appropriately reflective of surface soil conditions.
However, NAPR should ensure that the lateral extent of contamination is sufficiently evaluated in
the following areas: Area 1 — northwest of location 595831 and along the steep hillside; Area 2 —
south and east of location 595515, Area 3 — around the southwestern edge of excavation; Area 4
— along the northwest, north, and northeast edges of excavation, and Area 5 — along the
northern, western, and eastern edges of the excavation. The CMS Report should highlight these
areas of uncertainty and targeted post-excavation confirmation sampling.

o  Section 10.1 (page 10-3) indicates that post-excavation sampling will not be conducted in
locations where contaminated soil was excavated up to structures (e.g., concrete slabs, asphalt
surfaces, building foundations) because contaminated soil within the target depth of 0-1 foot
below ground surface (bgs) will have already been removed. This approach is acceptable where
the structure extends at least one foot below the adjacent ground surface. However, it seems
unlikely that surfaces such as asphalt will be at least a foot thick. As a possible alternative EPA



recommends that confirmation samples are collected from sidewalls where the proposed
excavation exposes soil beneath man-made structures (between 4 and 12 inches bgs, for
example). This sampling will confirm that contamination above CAOs does not extend into
adjacent areas where ecological receptors could be exposed to unacceptable risk.

Navy Response to EPA General Comment 1 (May 27, 2014):

e Section 6.1 of the text has been revised to include discussion on the results of the 2012
September/November Pre-Excavation Delineation Sampling. Additionally, Table 6-3 — Summary
of Detected Results — 2013 Pre-Excavation Delineation Sampling has been added.

e Section 9.2 was revised to specifically identify the uncertainties in each area of proposed
excavation and to target these areas for post-excavation confirmation sampling.

e The third paragraph on page 10-3 will be revised to include the following:

“However, samples will be collected from excavation sidewalls where excavation
exposes 4 to 12 inches of soil beneath aforementioned manmade structures.”

EPA General Comment 2 (November 3, 2011): According to Section 9.5, Sediment, additional
investigation is recommended to determine if copper, lead, and zinc have migrated beyond the pool at
which these contaminants were detected. Details of this proposed investigation have not been provided.
In addition, Figure 11-2, Conceptual CMI Schedule, does not reflect the need for additional sampling. As
such, it is unclear if corrective action for sediment and surface water will be addressed separately from
that of soil. Revise the CMS Report to clarify how corrective action for sediment and surface water is
intended to be addressed relative to the site as a whole. In addition, clarify when the additional
investigation will take place and if a separate work plan will be prepared which details the proposed
investigation. Ensure that the CMS Report demonstrates a clear path forward for addressing all
necessary corrective actions and that the schedule is revised to reflect each step.

Navy Response to EPA General Comment 2 (March 20, 2012): The Navy recognizes the need for
additional sediment sampling to determine if copper, lead, and zinc have migrated beyond the pool at
ecologically important concentrations. Therefore, the Navy proposes including the requirements for the
additional sediment investigation in the Work Plan Letter to be submitted under separate cover. Please
refer to the Navy’s response to EPA General Comment 1. A schedule for implementing this approach is
attached to these responses.

Supplemental Navy Response to EPA General Comment 2 (October 4, 2013): Drainage ditch
sediment samples were collected during the follow-on CMS field investigation conducted in September
and November 2012 in accordance with the final version of the Work Plan Letter dated June 15, 2012.
Any deviations from the final version of the Work Plan Letter are identified within the Draft Final CMS
Report.

EPA General Comment 2 (January 28, 2014): According to the supplemental response, the Navy
conducted additional sediment sampling in September and November 2012. However, Sections 4 and 6
only discuss sampling conducted in September 2012. Revise the text, tables, and figures of the Report as
needed to document sediment investigation activities conducted in November 2012.

Navy Response to EPA General Comment 2 (May 27, 2014): The statement in the supplemental
response that sediment samples were collected in September and November 2012 is an error. Sediment
samples were collected during the follow-on CMS field investigation in September 2012. Pre-excavation



delineation soil sampling was conducted in September and November 2012. No changes to the CMS
report as proposed.

EPA General Comment 3 (November 3, 2011): The CMS Report does not adequately evaluate the
selected remedial alternative. The CMS Report should be revised to convey how the selected remedy
meets the following standards outlined in the May 1994 RCRA Corrective Action Plan (OSWER Directive
9902.3-24):

a. Protect human health and the environment

b. Attain media cleanup standards

c. Control the source of releases so as to reduce or eliminate, to the extent practicable, further

releases that may pose a threat to human health and the environment
d. Comply with any applicable standards for management of wastes
e. Other factors such as reliability, effectiveness, and cost.

Revise the CMS to address these items as they relate to the proposed excavation and disposal of surface
soil in a manner which clearly shows that the proposed excavations will achieve the objectives of the
corrective measures process.

Navy Response to EPA General Comment 3 (March 20, 2012): This CMS Report was developed in
accordance with the Resource Conservation and Recovery Act (RCRA) § 7003 Administrative Order on
Consent (USEPA Docket No. 02-2007-7301; USEPA, 2007). Attachment IV — Scope of Work for a
Corrective Measures Study in the Administrative Order specifically details the terminology and
evaluation criteria that are required to be used and identified in the Corrective Measures Study
Investigation and Report. This CMS Report is designed to provide a guide for selecting corrective
measures to mitigate human health and ecological risks associated with contamination related to site
operations in accordance with the aforementioned Administrative Order. Although the terminology is
slightly different, the overall corrective measure requirements of the Administrative Order are generally
consistent with other EPA guidance such as the Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA (October 1988, EPA/540/G-89/004) and the Final RCRA Corrective
Action Plan (May 1994, OSWER Directive 9902.3-2A). No revisions to the report are warranted.

References:

USEPA 1988. Guidance for Conducting Remedial investigations and Feasibility Studies Under CERCLA.
October 1988. EPA/540/G-89/004.

USEPA 1994. RCRA Corrective Action Plan (Final). Office of Solid Waste Programs Enforcement. US
Environmental Protection Agency OSWER Directive 9902.34-2A. May 1994.

USEPA, 2007. RCRA § 7003 Administrative Order on Consent. In the Matter of: United States The
Department of the Navy, Naval Activity Puerto Rico formerly Naval Station Roosevelt Roads, Puerto
Rico. Environmental Protection Agency, EPA Docket No. RCRA-02-2007-7301. January 29, 2007.

Supplemental Navy Response to EPA General Comment 3 (October 4, 2013): Section 10.2 of the
Draft CMS Report (Justification of the Corrective Measure) has been re-organized and expanded. It is the
Navy’s opinion that Section 10.2 of the Draft Final CMS Report adequately conveys how the selected
remedy meets the standards outlined in the May 1994 RCRA Corrective Action Plan (OSWER Directive
9902.3-2A).

EPA General Comment 4 (November 3, 2011): Based on review of the CMS Report, it appears that
surface topography is influencing the migration of contamination at the site, and that surface water is the




driving release pathway, however, no figure has been provided which depicts surface contours at the site.
The site should be surveyed such that a figure can be developed which depicts the contours of the site and
supports the conceptual side model. Revise the CMS Report to address this data gap in support of the
additional surface water and sediment sampling and the locations of the proposed soil excavations.
Sample locations should take into account potential contaminant migration pathways and release points
due to topographical features.

Navy Response to EPA General Comment 4 (March 20, 2012): The Navy concurs that topographic
features are an important component of the site conceptual model. Topographic contours based on 2000
aerial photography were added to all relevant figures of the SWMU 59 CMS Report. The rationale and a
brief summary of the additional sampling proposed at the SWMU are included in the Work Plan Letter,
which is provided under separate cover (please refer to the Navy’s response to EPA General Comment 1).

EPA General Comment 5 (November 3, 2011): According to Section 4.1, Surface and Subsurface Soil
Sampling, numerous soil borings were advanced at areas other than their proposed locations for various
reasons. While the rationales for the selection of locations that were actually sampled appear to be
adequate, no comment has been made as to whether these changes to the work plan have resulted in data
gaps at the original sample locations. For example, 59SB06 was proposed to be located on the northwest
portion of the fuel island, but was moved 50 feet southwest of the fuel island to “identify possible
contamination that may have migrated from the fuel island.” It is unclear whether this has resulted in a
data gap in characterization of potential contamination on the northwest side of the fuel island. Revise
the CMS Report to discuss whether the altered sample locations have resulted in any data gaps, and if so,
how these data gaps will be addressed.

Navy Response to EPA General Comment 5 (March 20, 2012): Many of the soil borings that were
moved were a result of the presence of a concrete slab (59SB07, 59SB08, 59SB09, 59SB20, and
59SB21). The most likely accumulation of potential contaminants from spills on the concrete slabs
would be at the edge of the concrete in the adjacent surface soil. This was the rationale behind collecting
samples at the edge of the concrete pad verses drilling through the pad and sampling underneath. This did
not result in a data gap, but rather a more common sense driven evaluation of potential contaminant
accumulation areas.

The Navy does not believe moving 59SB06 results in a data gap (see PREQB Page-Specific Comment 7b
and 7c). Moving this location, which included construction of a monitoring well, to a location directly
downgradient of the potential UST and fueling islands was justified and helped to eliminate a data gap in
that respect. The following text was added to the third bullet in Section 4.1 Surface and Subsurface Soil
Sampling:

“Moving this location will help to eliminate a potential data gap related to the potential UST and fuel
islands at SWMU 59.”

In addition, the following bullet was added to Section 4.1:

“Soil boring 59SB12 was moved approximately 20 feet southwest to accommodate moving well
59SB02 downgradient of the fuel islands. Soil boring 59SB12 was moved to space out the sample
collection points downgradient of the fuel islands. A soil pile was observed in the area and 59SB12
was located adjacent to the soil pile.”

EPA General Comment 6 (November 3, 2011): It was not possible to independently verify the wildlife
Hazard Quotients (HQs) presented in Tables 7-22 to 7-24 because the CMS Report does not provide the
receptor-specific Estimated Daily Doses (EDDs) used to calculate these HQs. The EDD for each



receptor derived from the equation provided in Section 7.5.2.2.2 (Dietary Intakes) and using the Step 2 or
Step 3a input parameters must be available to calculate the HQs by dividing the EDDs by their toxicity
values. The exposure parameters and dietary compositions are provided in Tables 7-15 and 7-16,
respectively, but the receptor-specific EDDs are not presented. Include a separate set of tables to show
the EDDs for each receptor used to derive the HQs so that the calculations can be independently verified.

Navy Response to EPA General Comment 6 (March 20, 2012): The following tables were added to
Section 7.0:

Step 2 Screening Level Risk Calculation (Section 7.6.2.6)

e Tables 7-22a through 7-22d show Step 2 prey item tissue concentrations and dietary intakes for
mourning dove, American robin, red-tailed hawk, and brown flower bat exposures to chemicals in
SWMU 59 surface soil. In addition, a table showing prey item tissue concentrations and dietary
intakes for Norway rat exposures to chemicals in SWMU 59 surface soil was added to Section
7.6.2.6 (i.e., Table 7-22¢). As discussed in Section 7.5.2.2.2, the Norway rat was selected as a
food item for the red-tailed hawk. This table is necessary since Norway rat tissue concentrations
for many chemicals were estimated using Norway rat dietary intakes and small mammal diet-to-
whole-body BAF values (see Section 7.5.2.2.1 and Table 7-11). Only those chemicals with
Norway rat tissue concentrations estimated using Norway rat dietary intakes and small mammal
diet-to-whole body BAF values were shown.

e Tables 7-23a through 7-23d show Step 2 prey item tissue concentrations and dietary doses for
mourning dove, American robin, red-tailed hawk, and brown flower bat exposures to chemicals in
SWMU 59 subsurface soil. In addition, Table 7-23e shows prey item tissue concentrations and
dietary intakes for Norway rat exposures to chemicals in SWMU 59 subsurface soil. This table is
necessary since Norway rat tissue concentrations for many chemicals in SWMU 59 subsurface
soil were estimated using Norway rat dietary intakes and small mammal diet-to-whole body BAF
values. Only those chemicals with Norway rat tissue concentrations estimated using Norway rat
dietary intakes and small mammal diet-to-whole body BAF values were shown.

e Table 7-24a will show Step 2 prey item tissue concentrations and dietary doses for green heron
exposures to chemicals in drainage ditch sediment.

Refined (Step 3a) Risk Calculation (Section 7.9.1.6)

e Tables 7-40a through 7-40d show Step 3a prey item tissue concentrations and dietary doses for
mourning dove, American robin, red-tailed hawk, and brown flower bat exposures to ecological
chemicals of potential concern (COPCs) in SWMU 59 surface soil. In addition, Table 7-40e
shows prey item tissue concentrations and dietary intakes for Norway rat exposures to those
chemicals in SWMU 59 surface soil that were identified as ecological COPCs in the Step 2
screening level risk calculation for the red-tailed hawk. Only those ecological COPCs with
Norway rat tissue concentrations estimated using Norway rat dietary intakes and small mammal
diet-to-whole body BAF values were shown.

e Tables 7-41a through 7-41d show Step 3a prey item tissue concentrations and dietary doses for
mourning dove, American robin, red-tailed hawk, and brown flower bat exposures to ecological
COPCs in SWMU 59 subsurface soil. In addition, Table 7-41e shows prey item tissue
concentrations and dietary intakes for Norway rat exposures to those chemicals in SWMU 59
subsurface soil that were identified as ecological COPCs in the Step 2 screening level risk
calculation for the red-tailed hawk. Only those ecological COPCs with Norway rat tissue



concentrations estimated using Norway rat dietary intakes and small mammal diet-to-whole body
BAF values were shown.

e Table 7-42a will show Step 3a prey item tissue concentrations and dietary doses for green heron
exposures to ecological COPCs in drainage ditch sediment.

Other pertinent information included within each table includes media concentrations and
bioaccumulation factors/uptake equations used to derive prey item tissue concentrations, as well as the
toxicity reference values used in the derivation of risk estimates (i.e., HQ values). The footnotes to each
table also include the dietary intake equation and receptor-specific input parameters used to derive
exposure doses. The tables referenced above include all information requested by the EPA in an
electronic message (email) from Mr. Timothy Gordon dated December 5, 2011.

It is noted that the working draft version of the Final CMS Report does not include Tables 7-24a and 7-
42a. These two tables will be provided as part of the Final CMS Report once the PREQB has approved
the Navy approach to address PREQB Page-Specific Comment No. 22.

Although not commented on, Tables 7-25, 7-40, and 7-41 were revised as follows:

e The percentage of the American robin diet comprised of terrestrial plants was incorrectly shown
within Table 7-25 as 7.3 percent. This incorrect percentage also was used in the derivation of
refined (Step 3a) risk estimates for American robin dietary exposures to ecological COPCs in
surface and subsurface soil. Table 7-25 was revised to show the correct contribution that plants
have to the diet of the American robin (8.3 percent). Risk estimates presented in Tables 7-40 and
7-41 were also revised, as necessary, to reflect the adjusted diet. It is noted that the revision to
the diet of the American robin only affected risk estimates presented in Table 7-40 for surface soil
(risk estimates presented in Table 7-41 for subsurface soil do not change). It is further noted that
revisions to the risk estimates presented in Table 7-40 were minor. Specifically, risk estimates
for endrin (MATC-based risk estimate), copper (NOAEL-based risk estimate), lead (MATC-
based risk estimate), mercury (NOAEL-based risk estimate), and vanadium (MATC-based risk
estimate) increased by 0.01. These minor changes to risk estimates have no impact on
conclusions regarding American robin dietary exposures to chemicals in surface soil.

e The adjusted toxicity reference values listed within the fifth bullet item under Section 7.9 for
selenium were derived using an incorrect body weight for the brown flower bat (i.e., a receptor
body weight of 0.35 kg was used in scaling equation instead of 0.0183 kg). Tables 7-40 and 7-41
were revised to show hazard quotient values based on adjusted toxicity reference values derived
using the correct body weight. The text in Section 7.9 also was revised to show adjusted toxicity
reference values based on the correct receptor body weight. Note that toxicity reference value
adjustments based on the incorrect receptor body weight resulted in an overstatement of potential
risks to the brown flower bat in Step 3a of the BERA. As such, use of the correct receptor body
weight had no impact on conclusions regarding brown flower bat dietary exposures to selenium in
surface and subsurface soil.

e Tables 7-40 and 7-41 provided refined risk estimates for all chemical-receptor combinations
listed even if a chemical was not identified as an ecological COPC for a given receptor. For
example, refined risk estimates are provided within each table for brown flower bat dietary
exposures to chemicals that were only identified as ecological COPCs for the American robin.
For a given receptor, Tables 7-40 and 7-41 were revised to show refined risk estimates only for
those chemicals identified as ecological COPCs in the screening level risk calculation. This
ensured consistency with the new tables that were added to Sections 7.9.1.6.



Supplemental Navy Response to EPA General Comment No. 6 (October 4, 2013): The organization
of the ecological risk assessment presented within the Draft CMS Report has changed due to the
incorporation of soil and sediment analytical data from the follow-on CMS investigation conducted in
September and November 2012. Tables presenting prey item tissue concentrations and dietary doses for
ecological receptor exposures to chemicals in abiotic media at the SWMU are now presented within
Appendix G (screening level risk calculation) and Appendix N (refined risk calculation) of the Draft Final
CMS report.

The incorporation of analytical data from the follow-on CMS field investigation has also resulted in
substantial table numbering changes throughout Section 7.0. As such, the table numbers referenced
within the March 20, 2012 working draft response to EPA General Comment 6 above (i.e., Tables 7-11,
7-25, 7-40, and 7-41) are no longer accurate. Table designations used in the Draft Final CMS Report are
identified below.

e Table 7-11 of the Draft CMS Report is now Table 7-12 of the Draft Final CMS Report
e Table 7-25 of the Draft CMS Report is now Table 7-31 of the Draft Final CMS Report

e Tables 7-40 and 7-41 of the Draft CMS Report are now Tables 7-51 and 7-53 of the Draft Final
CMS Report

Also note that the issue related to the incorrect brown flower bat body weight used to adjust mammalian
toxicity reference values within the Draft CMS Report is no longer applicable. Based on comments
received for an ecological risk assessment conducted at SWMU 79, the Navy is no longer adjusting
mammalian toxicity reference values to account for differences in test species and receptor species body
weights. Step 3a risk estimates for brown flower bat dietary exposures, presented within Tables 7-51 and
7-53 of the Draft Final CMS Report, reflect this current approach.

EPA General Comment 7 (November 3, 2011): Several analytical results were rejected during data
validation, including groundwater and ditch surface water data points. These rejected data are not
included in the frequency and range tables. The text explains that the analytes with rejected data were
retained as chemicals of potential concern (COPCs) due to the unusable data. It would be helpful to
include these rejected analytes in the frequency and range tables to show that these analytes were
analyzed for but rejected, and therefore retained as COPCs, in step 3 of the CMS. Include the analytes in
the tables with an “R” qualifier and explain in a footnote to the table why the analytes were retained.

Navy Response to EPA General Comment 7 (March 20, 2012): The Navy does not believe that the
inclusion of chemicals with rejected data into Tables 7-17 through 7-21 is necessary since all rejected data
are shown within the data sets used to conduct the ecological risk assessment (see Appendix D of the
Draft CMS Report). However, for clarity, those chemicals lacking useable data will be identified within a
footnote on each table. The footnote will also reference the location within the document where rejected
data are presented (i.e., Appendix D) and indicate that chemicals lacking any useable data are identified
as ecological COPCs.

Supplemental Navy Response to EPA General Comment 7 (October 4, 2013): The Draft Final CMS
report reflects the revisions indicated by the Navy’s working draft response to EPA General Comment 7.
However, the incorporation of analytical data from the follow-on CMS field investigation has resulted in
the addition of new tables, as well as table numbering changes throughout Section 7.0. The frequency
and range tables for abiotic media referenced in EPA General Comment 7 are numbered 7-18 through 7-
24 within the Draft Final CMS Report.



EPA General Comment 7 (January 28, 2014): EPA’s comment requested additional presentation on
analytes that were rejected (i.e., qualified as “R” during data validation). Because of the high number of
rejected analyte samples (all of which were non-detects), project completeness criteria were not met for
volatile organic compounds (VOCs) in surface water, or for VOCs and total metals in groundwater (as
per Section 6.7.1, Data Completeness Summary). Because of this lack of compliance with data
completeness criteria, assurances should be presented that the rejected non-detected samples would not
be expected to be major contributors to risk, e.g., by comparison of detection limits with screening
criteria. Such comparison is presented in the tables at the end of Appendix B, but presently the
comparison does not include those analytes with 100% rejected values. The limits of detection (LODs) for
rejected analytes should be added to the tables at the end of Appendix B, with notes where all samples
were rejected. Of concern are those analytes with a very high percentage of rejected samples across
multiple media including, but not limited to, acrolein and 1,4-dioxane.

Navy Response to EPA General Comment 7 (May 27, 2014): The LOD comparison tables for soil,
groundwater, surface water, and sediment presented in Appendix B will be revised to include evaluation
of the limits of detection for rejected data. In addition, a note will be made next to analytes where all
results were rejected.

EPA General Comment 8 (November 3, 2011): Section 6.6.3 indicates that results for volatile organic
compounds (VOCs) and for total metals did not meet the 90% completeness goal. While the section states
that 1,4-dioxane, acrolein, isobutyl alcohol and methyl methacrylate are not likely related to SWMU 59, it
does not discuss how the rejection of 2-butanone, acetone, acryonitrile, propionitrile, total mercury and
total zinc results affects the risk assessment process and the ability to meet project data quality objectives
(DQQO:s). Please revise the CMS to discuss if these rejected analytes are considered COPCs and how the
rejections affect the project DQOs and the risk assessment process.

Navy Response to EPA General Comment 8 (March 20, 2012): Table 6-12 shows the results of
percent completeness for SWMU 59 CMS. The overall data completeness was over 96 percent with a
goal of 90 percent and meeting the DQOs. Three matrix parameter classes were reported as just under 90
percent including groundwater VOCs, groundwater metals, and surface water VOCs.

The Navy offers the following points of clarification relative to the ecological risk assessment. As
discussed in Section 7.6.2.3, 1-4-dioxane, 2-butanone, acetone, acrolein, acrylonitrile, isobutyl alcohol,
propionitrile, 1,4-phenylenediamine, mercury, and zinc were identified as ecological COPCs for SWMU
59 groundwater based on the lack of any usable data with which to evaluate potential risks. An
evaluation of these ten chemicals is also provided in Section 7.9.1.3 of the Draft CMS Report. As the
ecological risk assessment already takes into consideration chemicals that lack usable analytical data, the
Navy does not believe the rejected analytical data for these chemicals impact the ecological risk
assessment process.

With respect to the HHRA, the last paragraph of Section 8.3.2.4 was revised to include the following
statements:

“Although some data were rejected (flagged “R”), the overall data completeness for the project was
96% (refer to Table 6-12). Those data that were flagged “R” were not chemicals of potential concern
for SWMU 59. It is not expected that this will impact the results of this HHRA (i.e., underestimate
potential risks).”

Supplemental Navy Response to EPA general Comment 8 (October 4, 2013): All analytes without

usable analytical data for a given medium were identified as ecological chemicals of potential concern
(COPCs) in the Step 2 screening level risk calculation. These analytes were further evaluated in Step 3a
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of the baseline ecological risk assessment (BERA) to determine if they warrant identification of
ecological chemicals of concern (COCs).

PA General Comment 9 (November 3, 2011): The data validation reports (DVRs) do not provide the
extent of all quality control (QC) outliers. For example, SDG 1004194, page 10 states that sample
598B04-01 was re-analyzed due to high internal standard area recoveries and that re-analysis exhibited
similar results. However, the results of the internal standard area recoveries are not listed. Revise the
DVRs to provide the extent of all QC outliers.

Navy Response to EPA General Comment 9 (March 20, 2012): It is the practice of the data validator
to only provide the results of the sample that was used in the body of the data validation
report. Whenever a sample is re-analyzed due to non-compliant surrogate or internal standard area
recoveries and both samples have non-compliant recoveries, the sample with the more compliant results is
used. When both non-compliant results are similar usually the initial analysis is used. Both initial
analysis and re-analysis sample results are always provided in the worksheet portion of the report. No
revisions to the data validation reports are proposed.

EPA General Comment 10 (November 3, 2011): The “R” qualifier is defined in the data tables (e.g.,
Table 6-6) footnotes to indicate that the result has been rejected. To ensure that rejected concentrations
are not used, the associated numeric values should be removed from the tables. Revise these tables to
remove the numeric values associated with the rejected results.

Navy Response to EPA General Comment 10 (March 20, 2012): The data tables will not be revised to
eliminate the numeric values associated with rejected results. It is acknowledged that these results are
rejected and not usable, which is clearly indicated in the notes/qualifiers of the data tables. However, the
reported concentrations of the rejected results can provide insight into potential contaminant
concentrations exceeding screening values at those locations. The rejected results were not used in any
way to characterize the extent of contamination at this site nor were they used in the human health or
ecological risk calculations.

EPA SPECIFIC COMMENTS

EPA Specific Comment 1: Section 5.2.2, Hydrogeology, Page 5-2 (November 3, 2011): This section
states that groundwater elevation measurements were collected on May 24, 2010, following groundwater
sample collection and hydraulic conductivity testing. Given the disturbance to the water table prior to
data collection, this elevation data is not likely representative of actual conditions. This is further
supported by the fact that this “snap shot” of groundwater conditions contradicts the January 13, 2011
“snap shot.” Therefore, elevation data collected on May 24, 2010 and presented on Figure 5-3,
Groundwater Contour Map — May 24, 2010, should be removed from the CMS Report. Discussions
regarding groundwater elevation and flow should be based on the data collected on January 13, 2011.
Additionally, ensure that water level measurements are collected during the next field mobilization to
confirm the January 13, 2011 portrayal of groundwater conditions.

Navy Response to EPA Specific Comment 1 (March 20, 2012): The groundwater contour map from
May 24, 2010 (Figure 5-3) was eliminated from the report given the disturbance to the water table prior to
data collection. As a result, Figure 5-4 (Groundwater Contour Map — January 13, 2011) was changed to
Figure 5-3. A new groundwater contour map from August 30, 2011 was prepared and included in the
report as Figure 5-4. Although groundwater elevations from August 30, 2011 are elevated due to the
extensive precipitation during the Spring/Summer of 2011, overall flow to the west remains unchanged
when compared to the January 2011 data. Section 5.2.2 of the report was revised to incorporate this
information as indicated in the Navy’s response to EPA Specific Comment 2. In addition, the supporting
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field logbook notes for Jay Oliver that list the groundwater level measurements from August 30, 2011
were added to Appendix A.

EPA Specific Comment 2: Section 5.2.2, Hydrogeology, Page 5-2 (November 3, 2011): The second
paragraph in this section indicates that there is a groundwater divide in the western portion of the site.
Based on review of Figure 5-4, Groundwater Contour Map — January 13, 2011, it appears that the
groundwater divide is actually located on the eastern portion of the site. Revise this section to either
revise the statement or more clearly describe the divide.

Navy Response to EPA Specific Comment 2 (March 20, 2012): Based on the newly developed
groundwater contour map from data collected on August 30, 2011, groundwater is collected within
SWMU 59 from the topographic high hills surrounding it to north, south and east. Groundwater then
flows west toward the topographic low to the west. The text in Section 5.2.2 was revised as follows:

“Groundwater levels were measured in each monitoring well using an electronic water level meter to
the nearest 0.01 foot as previously discussed in Section 4.3. Measurements were taken on May 24,
2010 at the end of the field activities following groundwater sample collection and hydraulic
conductivity testing and again on January 13, 2011 to evaluate and confirm equilibration of the water
table. Another round of groundwater levels were taken on August 30, 2011 during the SWMU 74
investigation for comparison. Following this comparison, the May 2010 data was found to not be at
equilibrium and was not used in the evaluation of groundwater flow at SWMU 59.

SWMU 59 was cut into hillsides and is bound to the north, east, and south by the hills with elevations
in excess of 200 feet msl. A local recharge area along the eastern side of the facility’s concrete pad is
likely due to storm water drainage from the adjacent hills. The anticipated flow direction for the
SWMU 59 area is toward the west southwest and the drainage system of the recreational fields that
were constructed on a former mangrove (United States Geological Survey [USGS], 1957). The water
level measurements are provided in the field logbooks in Appendix A and the water level
measurements and calculated groundwater elevations are summarized on Table 4-4.

Groundwater elevation contours for SWMU 59 using the January 13, 2011 and August 30, 2011 data
are provided on Figures 5-3 and 5-4, respectively. Figure 5-3 shows a relatively flat gradient flowing
from the southeast to the northwest and then turning due west. The area of the former underground
storage tank shows the groundwater flow from east to west.

The groundwater levels collected in August 2011 represent high groundwater levels at SWMU 59 due
to abnormally high precipitation during Spring/Summer 2011. Water levels were approximately 4
feet higher than the January 2011 measurements and approximately 8 feet higher than the May 2010
groundwater levels. Groundwater contours are shown on Figure 5-4 for August 2011 and show
groundwater flow generally from east to west.

The hydraulic gradient was calculated between wells 59SB10 and 59SB06 on Figures 5-3 and 5-4 and
was 0.0006 and 0.002, respectively. The average of these two gradients is 0.0013. These wells were
chosen because of the east to west flow direction and the gradient was taken generally perpendicular
to the flow lines.”

Supplemental Navy Response to EPA Specific Comment No. 2 (October 4, 2013): The Draft Final
CMS report reflects the revisions indicated by the Navy’s working draft response to EPA Specific
Comment 2. However, the table presenting water level measurements and calculated groundwater
elevations within the Draft CMS Report (i.e., Table 4-4) is now Table 4-3 of the Draft Final CMS Report.

EPA Specific Comment 3: Section 7.9.1.3, Step 3a Evaluation for Groundwater, Page 7-65 (November
3, 2011): Endrin aldehyde is missing from the list of non-detected pesticides identified as ecological
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COPCs, even though the maximum reporting limit exceeds the screening value. Table 7-19 lists endrin
aldehyde as a non-detect selected as a COPC. Edit the text in this section to include endrin aldehyde and
change the total number of non-detect pesticides identified as COPCs from 15 to 16.

Navy Response to EPA Specific Comment 3 (March 20, 2012): The text in Section 7.9.1.3 (Page 7-67)
was revised to include endrin aldehyde. Text identifying the number of non-detected pesticides selected
as ecological COPCs was also revised from fifteen to sixteen.

Supplemental Navy Response to EPA Specific Comment 3 (October 4, 2013): The Draft Final CMS
report reflects the revisions indicated by the Navy’s working draft response to EPA Specific Comment 3.
However, the page number within the Draft CMS Report affected by this revision (i.e., Page 7-65) is now
Page 7-87 of the Draft Final CMS Report.

EPA Specific Comment 4: Section 7.9.1.4, Drainage Ditch Surface Water, Page 7-73 (November 3,
2011): The maximum HQ for non-detected metals (8.73) is not the HQ for silver as stated in this section.
Table 7-20 lists the HQ for silver as 1.94. The maximum HQ for non-detected metals is 8.73, but
represents cadmium. Edit the text in this section to list the maximum HQ (8.73) as the HQ for cadmium.

Navy Response to EPA Specific Comment 4 (March 20, 2012): The text in Section 7.9.1.4 was revised
to indicate that the maximum HQ for non-detected metals in drainage ditch surface water is the HQ for
cadmium.

Supplemental Navy Response to EPA Specific Comment 4 (October 4, 2013): The Draft Final CMS
Report reflects the revision indicated by the Navy’s working draft response to EPA Specific Comment 4.
However, the page number within the Draft CMS Report affected by this revision (i.e., Page 7-73) is now
Page 7-93 of the Draft Final CMS Report.

EPA Specific Comment 5: Table 7-19, Frequency and Range of Groundwater Data (Maximum
Concentrations) Compared to Groundwater Screening Values (November 3, 2011): Hexachlorobenzene
has a maximum HQ of 68.83, even though it is not listed as an Ecological COPC in the table.
Hexachlorobenzene is correctly included as a COPC in Section 7.6.2.3 Groundwater. Amend Table 7-19
by listing hexachlorobenzene as an ecological COPC.

Navy Response to EPA Specific Comment 5 (March 20, 2012): Table 7-19 was revised to indicate that
hexachlorobenzene is an ecological COPC for SWMU 59 groundwater.

Supplemental Navy Response to EPA Specific Comment 5 (October 4, 2013): The Draft Final CMS
report reflects the revision indicated by the Navy’s working draft response to EPA Specific Comment 5.
Please note that Table 7-19 of the Draft CMS Report is now Table 7-22 of the Draft Final CMS Report

EPA MINOR COMMENTS

EPA Minor Comment 1: Section 7.9, Step 3a of the BERA, Page 7-50 (November 3, 2011): A
screening value for dissolved copper was derived using the screening value for total recoverable copper
listed in Table 7-6 (i.e., 3.46 ug/L) multiplied by a saltwater conversion factor of 0.830. The dissolved
copper screening value listed in the text is 3.10 ug/L, even though 3.46 ug/L x 0.830 = 2.87ug/L. Either
the equation is incorrect or an incorrect dissolved metal value was used. Correct this discrepancy.

Navy Response to EPA Minor Comment 1 (March 20, 2012): The dissolved screening value and its
method of calculation are correct. However, reference to Table 7-6 within the first full paragraph on Page
7-50 of the Draft Report is incorrect. The text should have referenced Table 7-5. The total recoverable
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copper screening value in Table 7-5 (i.e., 3.73 pug/L), when multiplied by the saltwater conversion factor
(i.e., 0.830), gives a dissolved screening value of 3.10 pg/L. The text in the first full paragraph on Page
7-50 was revised to provide the correct table reference. Also note that the third sentence within this
paragraph was revised by deleting the text within parentheses. This text is inaccurate as the copper
PRWQS for Class SB coastal and estuarine water is not expressed as a regression equation. Also, please
see the Navy response to EPA Minor Comment No. 2 below.

Supplemental Navy Response to EPA Minor Comment 1 (October 4, 2013): EPA Minor Comment 1
and the Navy’s working draft response dated March 20, 2012 are no longer applicable. The discussion
within Section 7.9 of the Draft CMS Report pertaining to the derivation of a dissolved groundwater
screening value for copper is not included within the text presented in Section 7.9 of the Draft Final CMS
Report. The discussion was omitted because the lines of evidence employed in the refined risk evaluation
for groundwater (see Section 7.9.1.3 of the Draft Final CMS Report) do not include a comparison of
dissolved copper concentrations in SWMU 59 groundwater to a dissolved screening value. Also note that
the tables referenced in the Navy’s working draft response (i.e., Tables 7-5 and 7-6) are now Tables 7-6
and 7-7 of the draft Final CMS report, respectively.

EPA Minor Comment 2: Section 7.9.1, Refined Risk Evaluation, Pages 7-1 to 7-93 (November 3,
2011): Several tables referenced in the subsections of Section 7.9.1 are incorrect. For example, Section
7.9.1.1 references Table 7-13 as providing screening level risk estimates (i.e., HQs). Table 7-13 actually
provides literature-based biota-sediment accumulation factors. Table 7-17 provides the screening level
risk estimate (HQ values). Table 7-13 is incorrectly referenced throughout this section. Review all table
references in the subsections under 7.9.1 and correct to reference the intended tables.

Navy Response to EPA Minor Comment 2 (March 20, 2012): All table references throughout Section
7.0 were reviewed and corrected as necessary. Revisions addressing this comment were made to the
following Sections: 7.9 (see Navy response to EPA Minor Comment No. 1 above), 7.9.1.1, 7.9.1.2,
7.9.1.3,7.9.1.4,7.9.1.6.2,7.9.3.5, and 7.9.3.6.

Supplemental Navy Response to EPA Minor Comment 2 (October 4, 2013): Please note that the
organization of the ecological risk assessment presented within the Draft CMS Report has changed
significantly due to the incorporation of analytical data from the follow-on CMS investigation conducted
in September and November 2012, including section and table numbering. Section 7.0 of the Draft Final
CMS Report now contains a total of 58 tables. This compares to a total of 44 tables presented within the
Draft CMS Report.

EPA Minor Comment 3: Section 7.9.1.2, Step 3a Risk Evaluation for Subsurface Soil, Page 7-63
(November 3, 2011): This paragraph references Table 7-35 as providing the arithmetic mean and the
95% UCL of the mean for selenium in surface soil at SWMU 59 and for NAPR background. The values
listed in the text for the SWMU 59 arithmetic mean and 95% UCL (i.e., 3.79 mg/kg, and 1.35 mg/kg,
respectively) and the value for the NAPR background arithmetic mean (i.e., 0.64 mg/kg) correspond to
the values presented in Table 7-35. However, the value in the text for the 95% UCL for the NAPR
background (0.87 mg/kg) does not appear in the table. Table 7-35 lists NA for this value. Resolve this
discrepancy by correcting Table 7-35 or editing the text in Section 7.9.1.2.

Navy Response to EPA Minor Comment 3 (March 20, 2012): Based on the criteria discussed in the
first bullet item within Section 7.9 and the low number of detected selenium results within the
background data set (total of six detections), a 95 Percent UCL of the mean selenium concentration for
the background data set should not be calculated since the number of detected results within the
background data set (six) is less than the minimum number of detected results recommended by the EPA.
Therefore, Section 7.9.1.2 was revised to remove text that compares 95 percent UCL of the mean
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selenium concentrations in SWMU 59 and background subsurface soil. It is noted that this revision has
no impact on the conclusions associated with this metal.

Supplemental Navy Response to EPA Minor Comment 3 (October 4, 2013): The Draft Final CMS
report reflects the revisions indicated by the Navy’s working draft response to EPA Minor Comment 3.
However, Section 7.9.1.2 and Table 7-35 of the Draft CMS Report is now Section 7.9.1.2.1 and Table 7-
38 of the Draft Final CMS Report.

EPA Minor Comment 3: Section 7.9.1.2, Step 3a Risk Evaluation for Subsurface Soil, Page 7-63
(January 28, 2014): The Draft Final CMS removed the reference to selenium background concentrations
based on the argument that the number of detected values (6) was insufficient to calculate background
statistics. This interpretation of USEPA recommendations is not clarified. ProUCL identifies a minimum
of 5 detected samples as the recommended minimum for calculating UCLs, but recommends that
background data sets consist of at least 8 samples for use in hypothesis testing approaches to compare site
and background data sets. As such, the use of six samples to develop a selenium UCL would be
described by ProUCL guidance as being below the minimum needed to compute reasonably reliable and
accurate estimates of BTVs. However, given this understanding, ProUCL will calculate a UCL based on
six detected samples. It can and be used for semi-quantitative comparison purposes for selenium at this
site.

Navy Response to EPA Minor Comment 3 (May 27, 2014): The Navy agrees with this comment. A 95
percent UCL of the mean concentration for selenium in background subsurface soil will be calculated
using USEPA ProUCL Version 4.1.01 software (version that was available during preparation of the
Draft Final CMS Report). The background value will be added to Tables 7-42 and 7-44. The text in
Sections 7.9.1.2.1 pertaining to selenium will also be revised to include a comparison of 95 percent UCL
of the mean selenium concentrations for background and SWMU 59 subsurface soil (2010 data set).
Finally, the ProUCL Version 4.1.01 output showing 95 percent UCL of the mean calculations will be
incorporated into Appendix J and Appendix K.

EPA Minor Comment 4: Section 7.9.1.2, Step 3a Risk Evaluation for Subsurface Soil, Page 7-64
(November 3, 2011): The value for the refined risk estimate for zinc in subsurface soil (HQ = 0.55) is
incorrect. Table 7-34 Frequency and Range of Subsurface Soil Data (95% UCL of the mean
concentrations) lists a zinc HQ of 0.87. The text in this section needs to be corrected to provide the
correct HQ for zinc in subsurface soil.

Navy Response to EPA Minor Comment 4 (March 20, 2012): Section 7.9.1.2 was revised to show the
correct refined risk estimate for zinc in subsurface soil.

Supplemental Navy Response to EPA Minor Comment 3 (October 4, 2013): The Draft Final CMS
report reflects the revision indicated by the Navy’s working draft response to EPA Minor Comment 4.
However, Section 7.9.1.2 and Table 7-34 of the Draft CMS Report are now Section 7.9.1.2.1 and Table 7-
42 of the Draft Final CMS Report. It is also noted that the HQ value for zinc, calculated using the 95
percent UCL of the mean concentration, is now 0.88. The minor increase in the HQ value is likely
attributable to the Version of ProUCL used in the Draft Final Report to calculate 95 percent UCL of the
mean concentrations (ProUCL Version 4.00.05 was used by the ecological risk assessment presented in
the Draft CMS Report, while ProUCL Version 4.1.01 was used by the ecological risk assessment
presented in the Draft Final CMS Report

EPA Minor Comment 5: Table 7-40 Hazard Quotient Values for Avian and Mammalian Dietary
Exposures to Chemicals in Subsurface Soil: Step 31 Calculation (November 3, 2011): Table 7-40
should be titled surface soil instead of subsurface soil. Table 7-41 is correctly labeled subsurface soil.
Section 7.9.1.6 references Table 7-40 as surface soil and Table 7-41 as subsurface soil. Section 7.9.1.6.1
Avian and Mammalian Dietary Exposures: Surface Soil summarizes the data presented in Table 7-40.
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The title of Table 7-40 should be changed to surface soil. Also, change Step 3 Calculation to Step 3a
Calculation.

Navy Response to EPA Minor Comment 5 (March 20, 2012): The electronic version of the Draft CMS
Report contained a draft version of Table 7-40 with the errors identified by EPA Minor Comment No. 4
above. However, the hard copy of the Draft CMS Report included the final version of Table 7-40 without
these errors. To address this discrepancy, the electronic version of the Final CMS Report will include the
correct version of Table 7-40.

Supplemental Navy Response to EPA Minor Comment 5 (October 4, 2013): The Draft Final CMS
report reflects the revisions indicated by the Navy’s working draft response to EPA Minor Comment 5.
Please note that Table 7-40 of the Draft CMS Report is now Table 7-51 of the Draft Final CMS Report,
while Table 7-41 of the Draft CMS Report is now Table 7-53 of the Draft Final CMS.

EPA Minor Comment 6 (November 3, 2011): Table 7-39 is listed in the table of contents and is
referenced several times in section 7.9.1.5 Drainage Ditch Sediment. The CMS Report, however, does
not provide Table 7-39. Correct this inconsistency.

Navy Response to EPA Minor Comment 6 (March 20, 2012): The electronic version of the Draft CMS
Report did not include Table 7-39; however, the hard copy of the Draft CMS Report included Table 7-39.
To address this discrepancy, the electronic version of the Final CMS Report will be revised to include
Table 7-39.

Supplemental Navy Response to EPA Minor Comment 6 (October 4, 2013): The Draft Final CMS
report reflects the revisions indicated by the Navy’s working draft response to EPA Minor Comment 6.
However, Table 7-39 of the Draft CMS Report is now Table 7-50 of the Draft Final CMS Report.

EPA ADDITIONAL SPECIFIC COMMENTS ON THE DRAFT FINAL CMS REPORT
EPA Additional Specific Comment 1: Section 7.1.2, Page 7-3 (January 28, 2014): Revise the second

and third paragraphs on Page 7-3 to clarify whether seagrass beds are present in the vicinity of SWMU
59 and, if so, how close they are to SWMU 59 boundaries.

Navy Response to EPA Additional Specific Comment 1: Section 7.1.2, Page 7-3 (May 27, 2014): The
information requested by this comment is provided within the fourth paragraph of Section 7.1.2 and
shown on Figure 7-2. However, for transparency, the second sentence in this paragraph will be revised to
indicate that the area of the Ensenada Honda immediately downgradient from SWMU 59 contains sea
grass.

EPA Additional Specific Comment 2: Section 7.1.2, Page 7-4 (January 28, 2014): The statements in the
first full paragraph on page 7-4 that water was both present and absent from the drainage ditch during
the 2010 investigation are contradictory. Clarify whether the reference to the absence of water intended
to refer to the 2012 investigation

Navy Response to EPA Additional Specific Comment 2: Section 7.1.2, Page 7-4 (May 27, 2014): The
reference to the absence of water within the drainage ditch was intended to describe conditions
encountered during the 2012 investigation. The text in Section 7.1.2 will be revised accordingly.

EPA Additional Specific Comment 3: Section 7.1.2, Page 7-4 (January 28, 2014): Clarify in the second
full paragraph on page 7-4 as to whether discharges to the drainage ditch from other SWMUs and
potential sources occur before or after discharges from SWMU 59.
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Navy Response to EPA Additional Specific Comment 3: Section 7.1.2, Page 7-4 (May 27, 2014): The
last paragraph in Section 7.1.2 will be revised to indicate if storm water inputs from other potential
sources occurs upstream or downstream of the SWMU 59 storm water discharge point.

EPA Additional Specific Comment 4: Section 7.9.1.5, Step 3a Evaluation of Drainage Ditch Sediment,
Page 7-105 (January 28, 2014): The finding that data distributions for copper and zinc in site ditch
sediments fall along straight lines is not a definitive indication that the data are at background, only that
the samples contained both background levels and an increasing trend of contaminated levels. For both
copper and zinc in ditch sediments, independent comparisons of site data with background data using the
statistical tests in ProUCL conclude that site data are elevated above background. In addition, Q-0 plots
show that the site data are elevated, and that the combined data display two populations of sources that
are distinguished by breaks in the lines (>120 milligrams per kilogram [mg/kg] for copper, and >100
mg/kg for zinc). Based on these considerations, zinc and copper in ditch sediments should not be
screened out as being no different from background, and should be identified as constituents of concern
(COCs) for SWMU 59. Tables should be modified to show these results, and appropriate CAOs should be
identified. In addition, specific areas of ditch sediments with elevated concentrations above background
and screening levels should be identified for cleanup action during the CMI.

Navy Response to EPA Additional Specific Comment 4: Section 7.9.1.5, Step 3a Evaluation of
Drainage Ditch Sediment, Page 7-105 (May 27, 2014): The Navy agrees that copper and zinc warrant
identification as ecological COCs for drainage ditch sediment. Sections 7.9.1.5 and 7.9.4.5, as well as
Table 7-57, will be revised to reflect their identification as ecological COCs. Section 7.10 will also be
revised to include text describing the derivation of CAOs for copper and zinc in drainage ditch sediment.
As part of the revisions to Section 7.10, a new table showing CAOs for drainage ditch sediment will be
cited (i.e., Table 7-59 - Ecological-Based Corrective Action Objectives for Drainage Ditch Sediment).

EPA Additional Specific Comment 5: Table 7-13, Bioaccumulation Factors for the Estimation of
Chemical Concentrations in Fish: Step 2 Screening Level Risk Calculation (January 28, 2014): The
reference for PTI 1995 is missing. The data from Pascoe et al 1996 should not be used to develop fish
BSAFs, as per the Navy response to PREQB Page-Specific Comment 22 on Section 7.5.2.2.1 (November
3,2011).

Navy Response to EPA Additional Specific Comment 5: Table 7-13, Bioaccumulation Factors for
the Estimation of Chemical Concentrations in Fish: Step 2 Screening Level Risk Calculation (May
27,2014): The list references in Table 7-13 will be revised to include PTI (1995). In addition, references
for Pascoe et al. (1996) and Krantzberg and Boyd (1992) will be removed from the table.

EPA Additional Specific Comment 6: Section 7, References to Various Tables and Text (January 28,
2014): Clarify in text and footnotes that the citation “Ministry of Housing, Spatial Planning and
Environment” refers to the governmental agency from Ontario, Canada.

Navy Response to EPA Additional Specific Comment 6: Section 7, References to Various Tables
and Text (May 27, 2014): The Navy offers the following points of clarification relative to this comment.
The Ministry of Housing, Spatial Planning and Environment refers to a government ministry from the
Netherlands, not Canada. For clarity, the Ministry of Housing, Spatial Planning and Environment will be
referred to as the Dutch Ministry of Housing, Spatial Planning and Environment throughout Section 7.0.
Tables 7-4, 7-5, 7-18 through 7-21 will also be revised as necessary. It is noted that text and table
citations for the Ministry of Housing, Spatial Planning and Environment will not be changed from the
format currently used (i.e., MHSPE, 2000).
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PREQB COMMENTS
PREQB GENERAL COMMENTS

PREQB General Comment 1 (November 3, 2011): Development plans for NAPR are presented in the
2004 Reuse Plan and the 2010 Addendum to the 2004 Reuse Plan (which updates the reuse plan for
Parcel Ill). PREQB requests that the future development plans presented in these Reuse Plans be
included in this document as well as all other NAPR documents where future land uses are discussed. As
future land use for this site is different than current land use, where future land uses include residential
and recreational use of the area within which SWMU 59 is located, please revise this document,
including the human health risk assessment and corrective action objectives, to reflect the anticipated
future uses.

Navy Response to PREQB General Comment 1 (March 20, 2012): Future land use at NAPR has not
been confirmed based on what is contained in the 2004 Reuse Plan or the 2010 Addendum to the 2004
Reuse Plan. However, it is noted that the Navy evaluated residential exposure scenarios to provide
information on unrestricted land use along with industrial exposure scenarios during the evaluation of the
Corrective Measures Study at SWMU 59. It is the Navy’s position that Corrective Action Objectives
(CAOs) for SWMU 59 be developed based on an industrial land use scenario and the SWMU remediated
as such. The Navy does not intend to remove the existing buildings or concrete slabs prior to release of
the property associated with SWMU 59. As such, no revisions to the document are proposed.

PREQB Evaluation of Navy Response (April 19, 2012): It is unclear to PREQB that the consent order
only requires the Navy to clean up to industrial land use for sites where land use plans call for residential
and recreational development unless the property has been transferred to a third party who is willing to
conduct the necessary cleanup. As discussed in EPA’s Risk Assessment Guidance for Superfund, Volume
1, Human Health Evaluation Manual (Part A), master plans (city or county projections of future land
use) are considered pertinent information in determining potential future uses. The statements made in
the report that “future property use of this site is expected to remain industrial” are not consistent with
publically available future land use plans. Please remove these statements from the report and please
clarify if this property has been transferred to a third party willing to conduct the cleanup for future uses.
If not, PREQB requests that the Navy obtain EPA concurrence with their response to this comment.

Navy Response to PREQB Evaluation (October 4, 2013): Please note the following language included
within Section 10.0 of the Draft Final CMS Report:

“SWMU 59 is located within Sale Parcel III, which was transferred from the Navy to the
Commonwealth of Puerto Rico on January 25, 2012. However, SWMU 59 was not included in the
transfer at the time. Rather, it was “carved out” of the transfer while the Navy continues with
implementation of the remaining corrective action obligations in accordance with the RCRA §7003
Administrative Order on Consent (USEPA, 2007). Nonetheless, in accordance with Section VIII,
Paragraph 27(G)(a) of the Administrative Order, the Navy continues to provide annual certification
that acceptable LUCs have been implemented at SWMU 59 (and other SWMUs) and are being
maintained to preclude unacceptable usage of the land and groundwater. Once ownership of the
SWMU 59 parcel has been transferred, the following LUCs pertinent to soil and groundwater will be
included in the Quitclaim Deed of Transfer.

e Covenant and Restriction regarding Non-residential Use: ...no permanent residences shall be

constructed or otherwise developed on the property, and that no portion of the property shall
be used as a permanent residence.
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e Covenant and Restriction regarding Excavation Prohibited: ...excavation, drilling, or other
disturbance or removal of soils or other invasive activities on the property shall be prohibited.

e Covenant and Restriction regarding Groundwater: ...installation of any groundwater
extraction wells or the use of any groundwater drawn from the property shall be prohibited.

If the new property owner wishes to remove the LUCs from the deed in the future, they are required
to work with the USEPA and PREQB to establish any additional investigation, risk assessment,
and/or remediation activities and to demonstrate the impacted media meet all federal and state
requirements for increased protectiveness to human health and the environment. The property owner
must obtain approval from the Navy, USEPA, and PREQB prior to removal of the LUCs.”

PREQB Evaluation of Response (October 31, 2013): The response indicates that this site has not been
transferred to a third party as of yet. Section 8.2 of the draft final CMS Report states, "It is assumed that
long-term plans for the facility would be similar to those that had been in place prior to closure with land
use also generally the same. As such, future property use of this site is expected to remain industrial...
However, an updated Reuse Plan has been published where future land uses planned for this area are
recreational and residential. Therefore, PREQB considers that the assumption that land use is expected
to remain industrial is not appropriate. In addition, this section references potential human
receptors/exposure pathways identified in Attachment Il of the consent order as forming the basis for the
HHRA. Attachment II describes potentially complete exposure pathways assuming that future land use is
the same as Navy's use of the site. However, Section V, paragraph 13.9 of the Consent Order specifically
acknowledges that other land uses may occur, resulting in additional receptors, such as residential
receptors. This section states:

"The complete exposure pathways described in Attachment Il are based on expected future land
usage being similar to the land usage patterns currently in place. However, changes in future
land usage from the present pattern of development/land usage at the Facility could result in
additional receptors (such as on - site residents, if new housing areas are established; or on - site
child-care or school populations, if new child-care or school facilities are established on-site)
being impacted via complete exposure pathways that currently are not considered complete...

Section 9.0 of the CMS goes on to state, "It should be noted that the Navy identifies future land use as
aligned with current use (industrial) for the purpose of developing remedial alternatives and intends to
clean the site only to an industrial level..." PREQB requests that this site be cleaned up to levels
protective of anticipated future land uses documented in the current Reuse Plan, which are recreational
and residential. However, PREQB will defer to USEPA on whether the Navy is required to clean up sites
that have not been transferred to a third party to levels protective of planned future uses documented in
the current Reuse Plan.

Navy Response to PREQB Evaluation (May 27, 2014): The fourth paragraph of Section 9.0 will be
revised as follows:

“As noted in the 2010Supplemental Environmental Assessment for the Disposal of Naval
Activity Puerto Rico (SEA), the Navy identifies future land use as aligned with current use
(industrial) for the purpose of developing remedial alternatives and intends to clean the site to
historic land use (industrial). Since the risk estimates exceeded target limits for future adult and
child residential receptors, and the property will not allow for Unrestricted Use/Unrestricted
Exposure (UU/UE), Land Use Controls (LUCs) were developed as a human health qualitative
CAO. These LUCs will be included in any lease or transfer deed to ensure protection of human
health and the environment. The restrictions placed on the SWMU ultimately changes the
proposed re-use of the property. The re-use needs to account for the LUCs rather than the Navy
having to clean up the site to proposed land use.
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PREQB Evaluation of Response (June 11, 2014): As stated in our latest evaluation of the Navy’s
response to PREQB’s comment, “PREQB requests that this site be cleaned up to levels
protective of anticipated future land uses documented in the current Reuse Plan, which are
recreational and residential. However, PREQB will defer to USEPA on whether the Navy is
required to clean up sites that have not been transferred to a third party to levels protective of
planned future uses documented in the current Reuse Plan.” Please note that Page-Specific
Comments 23 and 38 [included below for reference] present similar issues and refer back to this
response.

Navy Response (February 26, 2015): The Roosevelt Roads Local Redevelopment Authority (RRLRA)
has issued a letter to the Navy (February 20, 2015) indicating their acceptance of the industrial land use
scenario and the resultant land use restrictions for SWMU 59. The fourth paragraph of Section 9.0 will be
further revised as follows:

As noted in the 2010 Supplemental Environmental Assessment for the Disposal of Naval Activity
Puerto Rico (SEA), the Navy identifies future land use as aligned with current use (industrial) for
the purpose of developing remedial alternatives and intends to clean the site to historic land use
(industrial). Since the risk estimates exceeded target limits for future adult and child residential
receptors, and the property will not allow for Unrestricted Use/Unrestricted Exposure (UU/UE),
Land Use Controls (LUCs) were developed as a human health qualitative CAO. These LUCs will
be included in any lease or transfer deed to ensure protection of human health and the
environment. In a letter to the Navy (February 20, 2015) the Roosevelt Roads Local
Redevelopment Authority (RRLRA) agrees that the remedial alternative will be developed based
on an industrial land use scenario and acknowledges and accepts the recommendation of Land
Use Controls for SWMU 59. The RRLRA letter is provided in Appendix U.

PREQB General Comment 2 (November 3, 2011): Please clarify why soil and groundwater samples
were not analyzed for TPH-GRO and TPH-DRO, considering that USTs may have been present in
support of fueling activities. Puerto Rico’s Underground Storage Tank Regulation is an applicable,
relevant and appropriate requirement for former UST sites.

Navy Response to PREQB General Comment 2 (March 20, 2012): An underground storage tank was
not found during the Phase II ECP Investigation and therefore was not a focal point of the CMS
Investigation. Both soil and groundwater were analyzed for VOCs and SVOCs in accordance with the
approved work plan. The results from these analyses would reveal the presence of petroleum
hydrocarbon contamination. No revisions to the report are warranted.

PREQB Evaluation of Navy Response (April 19, 2012): As this site is reported to be a former vehicle
refueling area, TPH contamination is of concern and additional information is needed to address this
datagap, considering that PREQB UST regulations are an ARAR. Please clarify were the fuel for the
fueling stations was stored if not in on-site underground storage tanks. Note that there is no mention of
aboveground storage tanks being identified in the historical photos, so it appears that the fuel was stored
in underground storage tanks or was piped from off-site. Note also that VOCs and SVOCs include
constituents of petroleum fuels, but TPH includes constituents not reported in these analyses.

Navy Response to PREQB Evaluation (October 4, 2013): No additional information regarding the
presence of underground or above ground storage tanks at the site is available and as indicated in Section
2.3.1, the final disposition of the suspected USTs has not been determined. However, it is important to
note that no visual or olfactory evidence of petroleum contamination in the soil or groundwater was noted
during boring installation or groundwater sampling. To address the data gap regarding the disposition of
the suspected tanks, the Navy proposes including an UST evaluation as part of the corrective action for
this SWMU. Section 10.0 will be revised to include the following:
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“As noted in Section 2.3.1, the final disposition of the suspected USTs at the fuel islands was not
determined. Therefore, the corrective measure also will include efforts by the remedial contractor to
locate the suspected tanks. These efforts may include, but not be limited to, geophysical methods
(e.g., ground penetrating radar, radiodetection, electromagnetics, magnetics) and excavation of test
trenches. If the location of the suspected tanks is identified and confirmed, their condition will be
assessed and a corrective action plan developed, as appropriate. Specific activities and protocols
associated with the UST investigation will be defined in the Corrective Measures Implementation
(CMI) Project Plan.”

PREQB General Comment 3 (November 3, 2011): Please provide further details on the efforts made to
locate the USTs that supplied fuel to the fuel islands. Please include a figure showing the path of the
magnetometer and visual surveys and discuss what historical records were reviewed as part of the effort
of finding the tanks. Please provide details on how the magnetometer survey was conducted (i.e., depths
visualized, calibration procedures and how results were reported, etc.) Please clarify how it was
determined that the pipes observed at the fueling island were vent pipes and there is no possibility that
they are the remains of fill pipes.

Navy Response to PREQB General Comment 3 (March 20, 2012): A “magnetometer” was not used
during the Phase Il ECP as was inadvertently reported in the summary of the Phase II ECP field efforts,
although a metal detector was used as a field screening tool to trace underground pipelines from vent
pipes back to a UST. The word “magnetometer” was replaced with “metal detector” in the second
paragraph of Section 2.2. The Phase I/Il Environmental Condition of Property Report (NAVFAC, 2005)
provides a detailed discussion of the ECP field activities. Additionally, the pipes observed were assumed
to be vent pipes due to their height; fill pipes are not generally 8 feet high. The second paragraph of
Section 8.2 was revised as follows:

“The field team located four 8-foot vent pipes protruding from the concrete pad. It was assumed that
these were vent pipes since fill pipes are not generally 8 feet high. However, after thoroughly
searching the area visually and with a metal detector, the UST was not identified.”

PREQB Evaluation of Navy Response (April 19, 2012): Please clarify the depth to which a metal
detector could detect metal objects and discuss the depths at which a UST may have been buried based on
the site geology (i.e., depth to bedrock). Also, please designate on a map the area in which a metal
detector was used to search for the UST. Please comment on why a metal detector was used as opposed
to other geophysical methods more commonly used to identify subsurface anomalies.

Navy Response to PREQB Evaluation (October 4, 2013): As indicated in Section 5.2.1- Geology, the
depth to bedrock at the site is generally greater than 10 feet bgs. Further, additional specifics regarding
the metal detector field screening conducted during the Phase II ECP are not available. The Navy
acknowledges that the final disposition of the suspected tanks at SWMU 59 has not been determined and
proposes conducting an UST evaluation as part of the corrective measures for this SWMU. Refer to the
Navy’s October 4, 2013 response to PREQB General Comment 2.

PREQB General Comment 4 (November 3, 2011): There appears to be a data gap for groundwater
characterization downgradient from the fuel islands. SB06 and SB02 were collected immediately
downgradient from the islands; however, based on groundwater velocity, groundwater moves at
approximately 10 feet per year, indicating that contamination may have moved significantly to the west
over time. SB0I only captures some groundwater flow from the fuel islands, and it does not appear that
74VP0O7b was sampled during the CMS. Please address.

Navy Response to PREQB General Comment 4 (March 20, 2012): Although the estimated
groundwater linear velocity is approximately 10 feet per year, it should be noted that the velocity estimate
does not take contaminant attenuation factors (e.g., retardation, adsorption, degradation) into account. As
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a result, it is unlikely that actual contaminants would migrate 10 feet per year. The Navy does not believe
there is a data gap in the groundwater characterization. Based on the revised groundwater contour maps
(see Figures 5-3 and 5-4), groundwater flow in the vicinity of the former fueling islands is to the west,
and wells 59SB02 and 59SB06 are located directly downgradient. If there was a release of fuel from the
fueling islands via groundwater migration, there would be residual signs still at wells 59SB02 and
59SB06. Although well 74VP07b (associated with a valve pit along the SWMU 74 fuel pipeline) was not
sampled during the SWMU 59 CMS Investigation, this well was sampled during Phase I of the SWMU
74 CMS Investigation in May 2008. Results showed low levels of TPH DRO (5.4 mg/L) and GRO
(0.076 mg/L). In addition, acetone, carbon disulfide, and ethylbenzene were detected just above reporting
limits or at estimated “J” values. These TPH and VOC detections were well below any type of action
level and are not indicative of wide-spread petroleum contamination associated with a release from the
former fueling islands or the SWMU 74 valve pit.

Supplemental Navy Response to PREQB General Comment 4 (October 4, 2013): It should be noted
that the slug test data were revised to reflect the correct well penetration depths. As a result, the

groundwater linear velocity was estimated at approximately 0.002 feet per day (0.7 feet per year) (see
Section 5.2.3).

PREQB General Comment 5 (November 3, 2011): Based on the information presented in this report,
characterization of soils beneath the buildings present at the site was not conducted. Please clarify when
these buildings were constructed or how long they have been in place. As future land use is likely to result
in the demolition of these buildings and associated infrastructure, additional information is needed
concerning what may be below the buildings, concrete pads or pavement.

Navy Response to PREQB General Comment 5 (March 20, 2012): As stated in Section 2.2, the
Vehicle Maintenance and Refueling Area was in operation from the 1940s to the 1980s. Historical aerial
photography shows most of the infrastructure at SWMU 59 in place in the 1958 photo. Although the
Navy does not intend to remove any structures, concrete pads, or asphalt pavement prior to release of the
property associated with SWMU 59, the Navy recognizes that additional information is needed
concerning the presence/absence of contaminants below these surfaces to support defensible site and risk
management decisions. Therefore, the Navy proposes including the requirements for the additional
sampling in the Work Plan Letter to be submitted under separate cover (please refer to the Navy’s
response to EPA General Comment 1).

Supplemental Navy Response to PREQB General Comment 5 (October 4, 2013): Surface soil (0.0 to
1.0-foot depth interval) and subsurface soil (1.0 to 3.0-foot depth interval) were collected at locations
beneath concrete pads and paved surfaces during the follow-on CMS field investigation conducted in
September and November 2012 in accordance with the final version of the Work Plan Letter dated June
15, 2012. Any deviations from the final version of the Request for Additional Sampling are identified
within the Draft Final CMS Report.

PREQB PAGE-SPECIFIC COMMENTS
PREQB Page-Specific Comment 1: Page 1-1, Section 1.0 (November 3, 2011): Revise the last sentence

of the section to include that the field work was conducted with some deviations from the approved work
plan that are detailed later in the report.

Navy Response to PREQB Page-Specific Comment 1 (March 20, 2012): The last sentence in Section
1.0 was revised to say work was conducted “with some deviations that are detailed later in the report.”

Supplemental Navy Response to PREQB Page-Specific Comment 1 (October 4, 2013): The Draft
Final CMS report reflects the revisions indicated by the Navy’s working draft response to PREQB Page-
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Specific Comment 1 with minor adjustments. The revised sentence within the Draft Final CMS Report is
shown below:

“The work for both phases of investigation was conducted in accordance with the approved Work
Plans; minor deviations from the Work Plans are detailed in subsequent sections of this report.”

PREQB Page-Specific Comment 2 - Page 1-2, Section 1.2 (November 3, 2011): Please include
information at the last paragraph regarding that the CMS will provide not only the quickest remediation
of SWMU 59, the corrective action is also seeking the most effective remediation.

Navy Response to PREQB Page-Specific Comment 2 (March 20, 2012): The last sentence in Section
1.2 was changed to include “most effective” to the description of the remediation at SWMU 59:

Supplemental Navy Response to PREQB Page-Specific Comment 2 (October 4, 2013): The sentence
referenced within the Navy’s working draft response to PREQB Page-Specific Comment 2 is now the last
sentence within Section 1.1 of the Draft Final CMS Report:

“The corrective measure selected and documented in this CMS Report will provide the quickest and
most effective remedy for SWMU 59.”

PREQB Page-Specific Comment 3 - Page 2-2, Section 2.2: Paragraph 2 (November 3, 2011): Please
include a figure that shows the path taken during the magnetometer survey. This information is needed,
as no UST was found based on this survey as well as a visual survey.

Navy Response to PREQB Page-Specific Comment 3 (March 20, 2012): Please refer to the Navy’s
response to PREQB General Comment 3.

PREQB Evaluation of Navy Response (April 19, 2012): Please refer to PREQB’s evaluation of response
to General Comment 3.

Navy Response to PREQB Evaluation (October 4, 2013): Please refer to the Navy’s October 4, 2013
response to PREQB General Comment 2 and 3.

PREQB Page-Specific Comment 4 - Page 2-3, Section 2.3.1 (November 3, 2011): Please clarify in the
text whether the subsurface soil sample interval with the highest PID reading was selected for off-site
analysis.

Navy Response to PREQB Page-Specific Comment 4 (March 20, 2012): The text of Section 2.3.1 —
Phase I/Il ECP Sampling Summary was modified to clarify the sample selections as follows:

“No screening results were detected that would indicate anything above background conditions. The
only exceptions were minimal detections at borings SE-05 and 5E-08 from 1 to 12 ppm. Soil samples
were collected from the zones of these slightly elevated screening results. These borings were
constructed into temporary monitoring wells.”

Supplemental Navy Response to PREQB Page-Specific Comment 4 (October 4, 2013): Please note
that PREQB concerns are addressed within Section 2.3.1 (third paragraph, last sentence) of the Draft
Final CMS Report:

“The subsurface samples from borings 5E-05 and 5E-08 were collected from depth intervals
exhibiting the highest PID/FID measurements.”

23



PREQB Page-Specific Comment 5 - Page 4-1, Section 4.0, Phase I ECP (November 3, 2011): Please
include the depth to groundwater and the depth of the well screens in this summary. This information is
needed to more fully understand the analytical results from the two temporary wells. If groundwater was
observed in unconsolidated material but the well screens were positioned in bedrock discuss if the
purpose was to sample across the water table or within the bedrock.

Navy Response to PREQB Page-Specific Comment 5 (March 20, 2012): The following text was added
to the last paragraph of Section 4.0 — CMS Investigation Activities:

“Groundwater was first observed at SE-TWO05 at 15 feet within weathered rock and at SE-TWO0S at
approximately 22 feet within weathered rock. Groundwater well screens were placed from 10 to 20
feet and 15.5 to 25.5 feet, respectively.”

Supplemental Navy Response to PREQB Page-Specific Comment 5 (October 4, 2013): The ECP
discussion presented in Section 4.0 is not included within the Draft Final CMS Report. All information
pertaining to the Phase II ECP field investigation is provided in Sections 2.3.1 and 2.3.2 of the Draft Final
CMS Report, including the information requested by PREQB Page-Specific Comment 5 (see Section
2.3.1, fourth paragraph).

PREQOB Page-Specific Comment 6 - Page 4-2 and 4-3, General Comment (November 3, 2011): The
CMS Work Plan for SWMU 59 proposed many soil sampling that once in the field resulted to be located
on concrete surface. This triggered a deviation from the work plan since most locations were relocated
to allow for surface soil sampling collection. Please discuss why no samples of soil beneath the concrete
were taken, since thisresults will provide more information in the contamination delineation and source
identification or if the samples taken during the Phase Il ECP are considered enough to clearly delineate
and identify the source of contamination.

Navy Response to PREQB Page-Specific Comment 6 (March 20, 2012): The most likely accumulation
of potential contaminants from spills on the concrete slabs would be at the edge of the concrete in the
adjacent surface soil. Most of the concrete slabs and buildings were in existence throughout the operation
of this area as a vehicle maintenance areca. This was the rationale behind collecting samples at the edge of
the concrete pad verses drilling through the pad and sampling underneath. The concrete would in effect
act as a barrier to protect the underlying soil. Overall, moving these sample locations did not result in a
data gap, but rather a more common sense driven evaluation of potential contaminant areas.

However, the Navy recognizes that additional information is needed concerning the presence/absence of
contaminants below these surfaces to support defensible site and risk management decisions. Therefore,
the Navy proposes including the requirements for the additional sampling in the Work Plan Letter to be
submitted under separate cover (please refer to the Navy’s response to EPA General Comment 1 and
PREQB General Comment 5).

Supplemental Navy Response to PREQB Page-Specific Comment 6 (October 4, 2013): Surface soil
samples (0.0 to 1.0-foot depth interval) and subsurface soil samples (1.0 to 3.0-foot depth interval) were
collected at locations beneath concrete pads and paved surfaces during the follow-on CMS field
investigation conducted in September and November 2012 in accordance with the final version of the
Work Plan Letter dated June 15, 2012. Any deviations from the final version of the Work Plan Letter are
identified within the Draft Final CMS Report.
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PREQB Page-Specific Comment 7 - Page 4-2, Section 4.1 (November 3, 2011):

a. Bullets 2 and 3: Please acknowledge in these bullets, as has been acknowledged in the subsequent
bullets, that the borings were moved in the presumed down-gradient direction of the referenced
features. Ground water elevation contours were not generated until after the borings were installed.

Navy Response to PREQB Page-Specific Comment 7a (March 20, 2012): Bullets 2 and 3 were
modified to include the presumed downgradient description.

b. Bullet 3: Please address whether a data gap exists as a result of moving SB02 approximately 70
feet west.

Navy Response to PREQB Page-Specific Comment 7b (March 20, 2012): The Navy does not believe
moving this location results in a data gap. Moving this location, which included construction of a
monitoring well, to a location directly downgradient of the potential UST and fueling islands was justified
and helped to eliminate a data gap in that respect. The following text was added to the bullet:

“Moving this location will help to eliminate a data gap related to the potential UST and fuel islands at
SWMU 59.”

¢. Please add a bullet for sample 59SB12 which was moved according to the May 18, 2010 (Page 38)
field notes by Robert Roselius in Appendix A.

Navy Response to PREQB Page-Specific Comment 7¢ (March 20, 2012): The following bullet was
added to Section 4.1:

“Soil boring 59SB12 was moved approximately 20 feet southwest to accommodate moving well
59SB02 downgradient of the fuel islands. Soil boring 59SB12 was moved to space out the sample
collection points downgradient of the fuel islands.”

PREQB Page-Specific Comment 8 - Page 4-3, Section 4.1, Paragraph 3 (November 3, 2011): Please
provide additional details regarding the method of collection for the VOC aliquots, as well as a brief
rationale for failing to homogenize the soil sample aliquots for all non-volatile analyses.

Navy Response to PREQB Page-Specific Comment 8 (March 20, 2012): Samples were homogenized
for aliquots other than VOCs. The last paragraph of Section 4.1 — Surface and Subsurface Soil Sampling
will be revised to read as follows:

“VOC samples were collected immediately after the sample liner was cut and the sample was
screened with the PID. VOCs samples were collected using Terra Core kits. The Terra Core kits
included one disposal syringe, one dry weight container, two-40 milliliter (ml) VOA vials (with stir
bar) including 5 ml of sodium bisulfate solution, and one-40 ml VOA vials (with stir bar) including 5
ml of methanol solution. Following VOC sampling, soil was homogenized and soil samples for
Appendix IX SVOCs (including LLPAHS), pesticides, and metals were transferred directly into pre-
labeled sample jars and placed on ice.”

PREQB Page-Specific Comment 9 - Page 4-3, Section 4.2 (November 3, 2011): Please add sample
location 59SB12 to the locations mentioned at the last sentence of the first paragraph. It is unclear that
monitoring well locations approved in the work plan were moved based on field conditions. It appears
that the movement of the sample location was to allow for the collection of a surface soil sample based on
the information presented in Section 4.1. Since subsurface and groundwater samples were also to be
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collected from these locations, please include information detailing the reasons for the movement. Also,
please address the data gaps resulting from not collecting the subsurface and groundwater samples in the
locations presented in the work plan.

Navy Response to PREQB Page-Specific Comment 9 (March 20, 2012): The sample location 59SB12
is a soil boring that was not constructed into a groundwater monitoring well, therefore it will not be added
to the last sentence of the first paragraph in Section 4.2. The following text was added to Section 4.2
justifying the movement of monitoring well locations:

“Movement of these groundwater monitoring wells was practical with regards to soil sample
collection and still provided adequate spacing and positioning to delineate potential groundwater

contamination.”

PREQB Page-Specific Comment 10 - Page 4-4, Section 4.2 (November 3, 2011):

a. Paragraph 2: Please re-iterate in this paragraph what the well development criteria are or
reference the section and paragraph which presents this information.

Navy Response to PREQB Page-Specific Comment 10a (March 20, 2012): The following text was
added to Section 4.2 — Monitoring Well Installation and Groundwater Sampling:

“In most cases, more than three well volumes of water were removed in an effort to reduce turbidity
and improve clarity to ensure successful low flow sampling parameter equilibrium. An attempt was
made to reduce turbidity to less than 20 Nephelometric Turbidity Unit (NTUs), as specified in the
work plan.”

b. Last Paragraph: Please complete the first sentence of this paragraph.

Navy Response to PREQB Page-Specific Comment 10b (March 20, 2012): The sentence was
completed as follows:

“Ten groundwater monitoring wells (newly installed wells 59SBO01 through 59SB10) were sampled at
SWMU 59 during the CMS Investigation.”

PREQB Page-Specific Comment 11 - Page 4-5, Section 4.4.1 (November 3, 2011): It is indicated that
all three surface water samples were collected from an appropriate depth determined in the field. Please
include to the extent possible the appropriate depth from where the samples were collected.

Navy Response to PREQB Page-Specific Comment 11 (March 20, 2012): The pool is approximately
three feet deep, see Section 7.1. The samples were collected using a direct dip method reaching into the
pool as far as possible. Due to the size of the pool (approximately 12 feet in diameter) three samples were
collected to characterize the entire pool. The following text was added to Section 4.4.1 — Surface Water
Sampling:

“Three samples were collected from the pool to fully characterize the pool due to its size
(approximately 12 feet in diameter). All three surface water samples were collected using the direct-
dip method from approximately the top one foot of the three foot deep pool.”

PREQB Page-Specific Comment 12 - Page 4-6, Section 4.4.2, Paragraph 1 (November 3, 2011): Please
provide further information as to why the laboratory was not able to fulfill the request for analysis of the
sediment samples 59SD02 and 59SD03 for low-level PAHs.
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Navy Response to PREQB Page-Specific Comment 12 (March 20, 2012): LLPAH analysis via SIM
could not be performed by the laboratory for sediment samples 59SD02 and 59SDO03 due to sample
matrix and the large amount of organic material present in the samples. Instead, only the full scan
analysis was used (8270D), which is a less sensitive method looking at a broader range of response. The
text of Section 4.4.2 — Sediment Sampling was revised as follows:

“Please note that LLPAH analysis was requested for sediment samples 59SD02 and 59SDO03.
However, the lab was not able to run the LLPAHs via Selected Ion Monitoring (SIM) analysis due to
sample matrix and the large amount of organic material present in the samples. Instead, SVOCs were
only reported for samples 59SD02 and 59SD03 using the full scan analysis (8270D).”

PREQB Page-Specific Comment 13 - Page 4-6, Section 4.5 (November 3, 2011): When available,
please submit evidence of the investigation derived waste disposal (copy of manifests).

Navy Response to PREQB Page-Specific Comment 13 (March 20, 2012): The IDW from SWMU 59
was transported off-site and disposed at an approved solid-waste landfill on March 31, 2011.
Documentation, including waste manifests, will be included in the Final CMS report submittal. The last
paragraph of Section 4.5 was revised as follows:

“.....following the field work completion. On March 31, 2011, five drums of soil IDW and one drum
of liquid IDW from SWMU 59 (as well as IDW drums from a number of other SWMUs) were
transported by AquaClean to Pefiuelas Valley Landfill in Ponce, Puerto Rico and disposed of as a non
hazardous waste. The IDW disposal documentation is included in Appendix A.”

PREQB Page-Specific Comment 14 - Page 6-1, Section 6.0, Phase II ECP (November 3, 2011):

a. The first sentence states that contaminants detected in surface soil included VOCs, SVOCs,
pesticides and inorganic compounds. However, Table 6-1 only presents detected inorganics. Please

clarify.

Navy Response to PREQB Page-Specific Comment 14a (March 20, 2012): The first sentence was
edited to state contaminants detected in surface soil during the Phase II ECP investigation were only
inorganics.

Supplemental Navy Response to PREQB Page-Specific Comment 14a (October 4, 2013): PREQB
Page-Specific Comment 14a and the Navy’s working draft response dated March 20, 2012 are no longer
applicable. The ECP discussion presented in Section 6.0, as well as the tables showing detected analytes
in surface, subsurface soil, and groundwater collected during the Phase II ECP field investigation (i.e.,
Tables 6-1 through 6-5), are not included within the Draft Final CMS Report. All information pertaining
to the Phase II ECP field investigation is provided in Sections 2.3.1 and 2.3.2 of the Draft Final CMS
Report. The Phase II ECP analytical data are also provided in Appendix B of the Draft Final CMS report.

b. The text refers to Tables 6-1 through 6-5 for subsurface soil sample results. Please revise to state
Tables 6-2 and 6-3 only. Since Tables 6-4 and 6-5 presents groundwater results.

Navy Response to PREQB Page-Specific Comment 14b (March 20, 2012): The text was revised to
refer to Table 6-1 for surface soil, Tables 6-2 and 6-3 for subsurface soil, and Tables 6-4 and 6-5 for
groundwater results from the Phase II ECP investigation.

Supplemental Navy Response to PREQB Page-Specific Comment 14b (October 4, 2013): PREQB
Page-Specific Comment 14b and the Navy’s working draft response dated March 20, 2012 are no longer

27



applicable. The ECP discussion presented in Section 6.0, as well as the tables showing detected analytes
in surface, subsurface soil, and groundwater collected during the Phase Ii ECP field investigation (i.e.,
tables 6-1 through 6-5), are not included within the Draft Final CMS Report. All information pertaining
to the Phase II ECP field investigation is provided in Sections 2.3.1 and 2.3.2 of the Draft Final CMS
Report. The Phase II ECP analytical data are also provided in Appendix B of the Draft Final CMS report.

PREQB Page-Specific Comment 15 - Page 6-2, Section 6.1, Surface Soil, Last Paragraph (November
3, 2011): Please include selenium in the list of metals detected above background screening levels in one
sample (595SB20).

Navy Response to PREQB Page-Specific Comment 15 (March 20, 2012): Selenium was added to the
list of metals discussed above background screening levels. The following sentence was added to the last
paragraph in Section 6.1:

“Selenium was detected above the Base background screening value in one sample (59SB20).”

PREQOB Page-Specific Comment 16 - Pages 6-3 and 6-4, Section 6.2, Subsurface Soil (November 3,
2011):

a. Paragraph 2 on Page 6-3: Please change “dichloromethane” to dibromochloromethane”.

Navy Response to PREQB Page-Specific Comment 16a (March 20, 2012): “Dichloromethane” was
changed to “dibromochloromethane” in paragraph two of Section 6.2 — Subsurface Soil.

b. Paragraph 2 on Page 6-3: The text states that all VOC detections were relatively low (near the
detection limit) with the exception of acetone. However, methyl iodide was detected approximately 5x
higher than the detection limit in sample 59SB02/1-3 and bromoform was detected approximately 7x
higher than the detection limit in sample 59SB02/7-9. Please revise the text to also include these
exceptions to the relatively low detections of VOCs.

Navy Response to PREQB Page-Specific Comment 16b (March 20, 2012): The additional exceptions
were added to paragraph 2 in Section 6.2. The revised text reads as follows:

“All VOC detections were relatively low (i.e., near the detection limits), with the exception of acetone
(a common laboratory contaminant) which was detected in five samples at concentrations ranging
from 26 pg/kg to 150 pg/kg, methyl iodide at location 59SB02 detected at a concentration of 21
ng/kg (30 J pg/kg DUP) from the 1 to 3 foot depth interval, and bromoform at location 59SB02
detected at a concentration of 35 pg/kg from the 7 to 9 foot depth interval.”

c¢. Paragraph 3 on Page 6-3: Please change the reference from “Table 6-2"" to “Table 6-7".

Navy Response to PREQB Page-Specific Comment 16¢ (March 20, 2012): The table reference was
changed from “Table 6-2” to “Table 6-7” in third paragraph of Section 6.2 — Surface Soil.

Supplemental Navy Response to PREQB Page-Specific Comment 16¢ (October 4, 2013): Please note
that table referenced in PREQB Page-Specific Comment 16¢ of the Draft CMS Report is now Table 6-3
of the Draft Final CMS Report (Summary of Detected Results — Subsurface Soil, 2010 CMS
Investigation).
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d. Paragraph 4 on Page 6-3: The summary of samples with the primary detections of pesticides is not
accurate. Please revise to include the following samples: 59SB03-04, 59SB05-01, 59SB08-01,
598B15-01, and 59SB18-01.

Navy Response to PREQB Page-Specific Comment 16d (March 20, 2012): The summary of pesticide
detections was revised to include the additional sample locations. Note that there were no exceedances in
59SB08-01; rather, the exceedances at this location were in 59SB08-05. The second sentence of the
referenced paragraph was revised to read:

“Pesticides were detected in 59SB01-03, 59SB02-01D, 59SB03-04, 59SB04-01, 59SB04-05,
59SB05-01, 59SB06-01, 59SB08-05, 59SB10-01, 59SB13-01D, 59SB15-01, and 59SB18-01.”

e. Paragraph 1 on Page 6-4: Please revise the text to include the detections of mercury above the
background screening values in samples 59SB06-03 and 59SB16-05.

Navy Response to PREQB Page-Specific Comment 16e (March 20, 2012): The text was edited to
include the two detections of mercury above background screening values. The following text was added

to the last paragraph of Section 6.2:

“Mercury was detected above the Base background screening value (0.108 mg/kg) in samples
59SB06-03 and 59SB16-05 with concentrations of 0.15 mg/kg and 0.13 mg/kg, respectively.”

PREQB Page-Specific Comment 17 - Page 6-4, Section 6.3 (November 3, 2011):

a. Paragraph 2: Please revise the text from “carbon dioxide” to “carbon disulfide.”

Navy Response to PREQB Page-Specific Comment 17a (March 20, 2012): The text was revised to
change “carbon dioxide” to “carbon disulfide”.

b. Please include a discussion on the alpha-chlordane detection.

Navy Response to PREQB Page-Specific Comment 17b (March 20, 2012): A brief discussion of the
alpha-chlordane detection was added to Section 6.3 and reads as follows:

“The pesticide, alpha-chlordane was detected in one groundwater sample (59GWO04) at a
concentration of 0.016 JN pg/l. The JN qualifier means the analyte was tentatively identified and has
an estimated value.”

PREQB Page-Specific Comment 18 - Page 6-6, Section 6.5, Sediment, Paragraph 3 (November 3,
2011): Please include sample 59SDO0I in the list of samples where fluoranthene and pyrene were
detected.

Navy Response to PREQB Page-Specific Comment 18 (March 20, 2012): The third paragraph of
Section 6.5 - Sediment was modified as follows:

“Fluoranthene and pyrene were also detected in both 59SD01 and 59SD03.”
PREQB Page-Specific Comment 19 - Page 6-7, Section 6.6.1, Summary of Detected Compounds in

Field QA/QC Samples, Paragraph 2 (November 3, 2011): Please change “methyl chloride” to
“methylene chloride”.
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Navy Response to PREQB Page-Specific Comment 19 (March 20, 2012): In Section 6.6.1, paragraph
2 “methyl chloride” was revised to “methylene chloride”.

Supplemental Navy Response to PREQB Page-Specific Comment 19 (October 4, 2013): The Draft
Final CMS Report reflects the revision indicated by the Navy’s working draft response to PREQB Page-
Specific Comment 19. However, the discussion of field QA/QC blank samples is now provided in
Section 6.6 of the Draft Final CMS Report.

PREQB Page-Specific Comment 20 - Page 7-4, Section 7.1.2 (November 3, 2011): Southern cat-tail
(Typha domingensis) is described as being a type of hydrophobic vegetation. Please correct the text to
indicate that this species is a hydrophytic plant. This comment also applies to Section 2.2, paragraph 2.

Navy Response to PREQB Page-Specific Comment 20 (March 20, 2012): The text in Sections 7.1.2
and 2.2 was revised by replacing the word “hydrophobic” with “hydrophytic”.

PREQB Page-Specific Comment 21 - Page 7-14, Section 7.3.2.1 (November 3, 2011): For lower
trophic level species please consider adding fish to appropriate ecological receptors that will be
evaluated by assessing the aquatic community present within the drainage ditch.

Navy Response to PREQB Page-Specific Comment 21 (March 20, 2012): The Navy offers the
following points of clarification relative to this comment. As evidenced by Table 7-2, survival, growth,
and reproduction of fish was selected as an assessment endpoint for the drainage ditch associated with
SWMU 59. The preliminary conceptual model for the SWMU (see Figure 7-8) also shows that fish were
selected as an aquatic receptor group evaluated by the ERA. It is noted that the text within the first
paragraph on Page 7-4 was not intended to list every lower trophic level receptor group selected for
evaluation. Terrestrial and aquatic plants and invertebrates are simply listed within the first sentence of
this paragraph as examples (hence the use of “e.g.”), not a finite list of lower trophic level receptors
evaluated by the ERA. Based on the discussion above, revisions to Section 7.3.2.1 are not deemed
necessary.

Supplemental Navy Response to PREQB Page-Specific Comment 20 (October 4, 2013): For clarity,
the Draft Final CMS Report was revised to include fish within the list of lower trophic level ecological
receptors. Please note that Section 7.3.2.1 of the Draft CMS Report is now Section 7.3.3 of the Draft
Final CMS Report.

PREQB Page-Specific Comment 22 - Page 7-29, Section 7.5.2.2.1 (November 3, 2011): Fish tissue
concentrations for inorganics are calculated using Biota: Sediment Accumulation Factors (BSAFs)
derived from the literature. It is recommended that default BSAFs of 1.0 be used initially for inorganics
(other than mercury) rather than rely on literature values that are unlikely to contain similar conditions
as are present at SWMU 59. BSAFs are likely to be very site-specific and the application of reported
values at one site may be inappropriate at another site. For example, Krantzberg and Boyd (1992)
indicate that metals in their study may have low bioavailability due to complexing with iron and/or sulfur
compounds as their site was a heavily polluted harbor. Thus, the BSAF values calculated from their
study may significantly underestimate fish tissue concentrations at SWMU 59. Due to the conservative
nature of a SLERA, default values of 1 should be initially used while Step 34 may consider alternative
and site-appropriate BSAFs. An alternative approach would be to evaluate fish tissue concentrations
based on BCFs and dissolved surface water concentrations.

Navy Response to PREQB Page-Specific Comment 22 (March 20, 2012): The PREQB provided a
similar comment regarding proposed sediment-to-fish BAF values for metals presented in a draft
corrective measures study (CMS) work plan prepared for SWMUs 27, 28, and 29 (dated December 16,
2010). The PREQB comment, as well as Navy responses and PREQB’s evaluation of Navy responses are
provided in italics below:
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PREQB Page-Specific Comment 23 (April 19, 2011): Page 5-26, Section 5.5.2.2.1: The text states that
fish tissue concentrations were estimated by multiplying maximum sediment concentrations by soil-to-
invertebrate BAFs. Please revise this to sediment-to-fish BAFs. The selection of BSAF's for inorganics to
fish is of concern. Chromium, copper and lead BSAFs to fish were obtained from Krantzberg and Boyd
(1992) where freshwater sediments from a highly-contaminated harbor in freshwater Lake Ontario were
evaluated. The bioavailability of metals in marine/estuarine sediments at the Naval Activity Puerto Rico
(NAPR) are likely to be significantly different than in Lake Ontario. As noted by Krantzberg and Boyd
(1992), although sediment metal concentrations were high in their study, complexation of these metals
with iron or sulfur compounds may limit the bioavailability of these metals. Their study area had
extremely high iron concentrations present in the sediment due to metal smelting and likely affected metal
bioavailability via coprecipitation of metals with iron hydroxide. Similarly, arsenic, cadmium and zinc
fish BSAFs were from a study evaluating metals contamination at a mine in Montana (Pascoe et al.,
1996). Given that conditions at NAPR are significantly different, it is recommended that for arsenic,
cadmium, chromium, copper, lead, and zinc, a fish BSAF value of 1 be selected as this would provide a
more conservative and protective value that is appropriate for a screening level ecological risk
assessment.

Navy Response to PREQB Page-Specific Comment 23 (June 23, 2011): The text in Section 5.5.2.2.1
describing the methodology used to derive exposure point concentrations in fish tissue will be revised by
replacing “soil-to-invertebrate BAFs” with “sediment-to-fish BAFs”. With regard to the sediment-to-fish
BAF values for arsenic, cadmium, chromium, copper, lead, and zinc, Table 5-10 will be revised to show
that an assumed BAF of 1.0 will be used in the Step 2 screening level risk calculation. However, the
sediment-to-fish BAF values listed in Table 5-19 of the draft work plan for these six metals will still be
used in Step 3a of the baseline ERA, unless more appropriate values are identified from the literature.

PREQB Evaluation of Response (August 12, 2011): The response partially addresses the comment.
PREQB agrees that using a default sediment-to-fish BAF of 1.0 in Step 2 of the SLERA will provide an
appropriate and conservative evaluation of risks to piscivorous receptors. The response further indicates
that Step 34 of the SLERA will include the BAFs of arsenic, cadmium, chromium, copper, lead and zinc
obtained from the literature. It is unclear whether additional literature will be reviewed or if the values
presented in Krantzberg and Boyd (1992) and (Pascoe et al., 1996) will be used. If the BAFs from these
two sources are used, then Step 34 of the SLERA should also discuss the uncertainties associated with
using these BAFs as previously noted by PREQB.

Navy Response to PREQB Evaluation (October 13, 2011): To address PREQB’s concern regarding
the BAFs from Krantzberg and Boyd (1992) and Pascoe et al. (1996), a search will be conducted to
determine if alternate values are available from the literature. If alternative values are not identified from
the literature, the ERA will include a discussion of the uncertainties associated with using the Krantzberg
and Boyd (1992) and Pascoe et al. (1996) values in the refined risk calculation. The discussion will
include the issues identified by the PREQB within Page-Specific Comment No. 23 above. Risk estimates
for avian piscivore dietary exposures will also be derived using assumed BAFs of 1.0 to determine the
impact the Krantzberg and Boyd (1992) and Pascoe et al. (1996) values have on estimated dietary intakes.

As evidenced by the PREQB comment dated April 19, 2011, the specific sediment-to-fish BAF values in
question were those reported by Krantzberg and Boyd (1992) for chromium, copper, and lead, as well as
the sediment-to-fish BAF values reported by Pascoe et al (1996) for arsenic, cadmium, ands zinc. The
Navy’s approach to address PREQB concerns regarding sediment-to-fish BAF values reported by
Krantzberg and Boyd (1992) and Pascoe et al. (1996) was approved by the PREQB in an electronic
message (email) from Wilmarie Rivera Otero to Vicki Kay (Baker) and Martin Stacin (Navy) dated
October 17, 2012. To address PREQB’s concerns regarding the sediment-to-fish BAF values used in the
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ecological risk assessment (ERA) presented within the draft CMS report for SWMU 59, the Navy
proposes a similar approach. This approach is presented within the paragraphs that follow.

A literature search identified a compilation of sediment-to-fish BAF values reported by PTI
Environmental Services in their report titled Bioaccumulation Factor Approach Analysis for Metals and
Polar Organic Compounds (PTI Environmental Services, 1995) for cadmium, lead, and zinc:

Cadmium Lead zinc
0.043 0.028 0.69
0.22 0.13 0.13
2 0.33 1.2
0.32 0.11 3.7
0.11 0.083 0.24
2 0.18 1.3
0.15 0.076 4.6
0.22 0.26 0.17
2 0.43 1.3
5

For these three metals, the Navy proposes to use 95™ percentile BAF values calculated from the above
data sets in the screening level (Step 2) risk calculation (2.0 for cadmium, 0.39 for lead, and 4.82 for
zinc). If cadmium, lead, and/or zinc are identified as ecological COPCs, median BAF values calculated
from the above data sets will be used in the refined (Step 3a) risk calculation (0.22 for cadmium, 0.13 for
lead, and 1.25 for zinc). In the case of arsenic, chromium and copper, assumed sediment-to-fish BAF
values of 1.0 will be used in the screening level risk calculation. If arsenic, chromium, and/or copper are
identified as ecological COPCs, the following sediment to fish BAF values will be used in the refined risk
calculation:

e Arsenic: 0.126 (mean sediment-to-fish BAF value reported by Pascoe et al., 1996)
e  Chromium: 0.038 (mean sediment-to-fish BAF reported by Krantzberg and Boyd, 1992)
e Copper: 0.10 (median sediment-to-fish BAF reported by Krantzberg and Boyd, 1992)

These values were presented within the EPA-approved CMS work plan for SWMU 59 (dated December
6, 2007). Use of these BAF values in the refined risk calculation is also consistent with the PREQB-
approved Navy response presented above for SWMUs 27, 28, and 29. It is noted that PTI Environmental
Services (1995) reported single sediment-to-fish BAF values for arsenic and chromium (0.12 and 0.038,
respectively). These BAF values are similar to the Pascoe et al., 1996 sediment-to-fish BAF value for
arsenic and the Krantsberg and Boyd (1992) sediment-to-fish BAF value for chromium. Consistent with
the PREQB-approved Navy responses associated with SWMUs 27, 28, and 29, the ecological risk
assessment for SWMU 59 will be revised to include a discussion of the uncertainties associated with
using the Krantzberg and Boyd (1992) and Pascoe et al. (1996) values in the refined risk calculation.
Risk estimates for avian piscivore dietary exposures will also be derived using assumed BAFs of 1.0 to
determine the impact the Krantzberg and Boyd (1992) and Pascoe et al. (1996) values have on estimated
dietary intakes for arsenic, chromium, and copper.

It is noted that the alternative approach presented by the PREQB to estimate fish tissue using BCFs and

dissolved surface water concentrations is not considered appropriate because the vast majority of BCF
values available from the literature are based on laboratory studies that used highly soluble, bioavailable
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forms of metals. The use of BCF values based on highly, soluble and bioavailable forms to estimate fish
tissue concentrations at SWMU 59 will likely result in an overestimation of potential risks.

As proposed changes to the sediment-to-fish BAF values will require significant revisions to the
ecological risk assessment presented in the draft CMS report, all necessary changes to text and tables will
be made upon PREQB approval of the Navy approach presented above.

PREQB Evaluation of Navy Response (April 19, 2012): The response adequately addresses the
comment although clarification is requested for one aspect of the Navy’s proposed approach. The
proposed approach for calculating cadmium, lead, and zinc BSAFs for fish in Step 2 and Step 34 are
based on the 95" percentile BAT and median BAF, respectively, presented in PTI Environmental Services
(1995). This proposed approach is acceptable to PREQB. For arsenic, chromium and copper, a fish
BSAF of 1 will be assumed in Step 2. PREQB concurs with this approach. BSAFs for arsenic, chromium
and copper in Step 34 will be based on the mean or median BAF reported by Pascoe et al. (1996) or
Krantzberg and Boyd (1992). The median values are typically selected as less conservative BAFs and
this approach was proposed by the Navy for cadmium, lead and zinc as well as for copper. Please
present the rationale for selecting the mean BAFs for arsenic and chromium rather than the median BAF
values.

Navy Response to PREQB Evaluation (October 4, 2013): Reference to a median BAF value for copper
within the Navy’s working draft response to PREQB Page-Specific Comment 22 is incorrect. The value
identified (0.10) is a mean BAF, not a median BAF. Mean BAFs for arsenic, chromium, and copper were
selected since mean values have previously been used in ecological risk assessments conducted at NAPR
without agency comment.

PREQB Page-Specific Comment 23 - Page 8-1, Section 8.2 (November 3, 2011): Please revise the text
of this section to reflect the likely future land uses for this area, and quantify a future recreational
exposure scenario in the HHRA that evaluates exposure to surface soil, surface water and sediment.

Navy Response to PREQB Page-Specific Comment 23 (March 20, 2012): Future land use at NAPR
has not been confirmed based on what is contained in the 2004 Reuse Plan or the 2010 Addendum to the
2004 Reuse Plan. It is the Navy’s position that CAOs for SWMU 59 be developed based on current land
use (i.e., industrial) and remediate the SWMU as such. Note that in addition to evaluating potential risks
to industrial receptors, the HHRA evaluates residential exposure scenarios (including exposure to soil,
surface water, and sediment) to provide information on unrestricted land use. No revisions to the HHRA
are proposed.

Supplemental Navy response to PREQB Page-Specific Comment 23 (October 4, 2013): Please see
the Navy response to PREQB’s evaluation of the working draft response under PREQB General
Comment 1. Based on the Navy’s position concerning the development of CAOs, a future recreational
exposure scenario will not be included in the HHRA. For clarification, Sections 8.1, 8.2, and 8.3.2.1 of
the Draft CMS Report have been revised to reflect the Navy’s position on evaluation of human receptors
for the purpose of developing remedial alternatives.

PREQB Evaluation of Response (October 31, 2013): Please refer to PREQB’s Evaluation of the Navy’s
Response to General Comment 1.

Navy Response to PREQB Page-Specific Comment 23 (May 27, 2014): Please refer to Navy’s
Response to PREQB Evaluation of PREQB General Comment 1.
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PREQB Page-Specific Comment 24 - Page 8-2, Section 8.3.1.1 (November 3, 2011): Please indicate
what version of ProUCL was used to calculation summary statistics on the data.

Navy Response to PREQB Page-Specific Comment 24 (March 20, 2012): The second sentence of
Section 8.3.1.1 - Data Evaluation was revised as follows:

“A statistical analysis, including the minimum, maximum, mean, standard deviation, and 95% UCL
(calculated using ProUCL Version 4.00.05), was run for applicable data sets...”

Supplemental Navy Response to PREQB Page-Specific Comment 24 (October 4, 2013): The Draft
Final CMS Report reflects the revisions indicated by the Navy’s working draft Response to PREQB Page-
Specific Comment 20 with the exception of the specific ProUCL version used to calculate the summary

statistics. The version used for the summary statistics presented within the Draft Final CMS Report was
ProUCL Version 4.1.01.

PREQB Page-Specific Comment 25 - Page 8-3, Section 8.3.1.1 (November 3, 2011):

a. Please discuss whether there are data gaps in the site characterization by not including the Phase
1l ECP data in the HHRA.

Navy Response to PREQB Page-Specific Comment 25a (March 20, 2012): The following discussion
was added to Section 8.3.6.1 to address potential impacts of the exclusion of the Phase II ECP data.

“As previously noted, the soil and groundwater data collected during the Phase II ECP Investigation
were deemed unacceptable for use in the HHRA based on lack of third party validation. However,
the exclusion of these data is not expected to impact the outcome of the HHRA because as shown on
Figure 4-2, the spatial distribution of the soil boring/monitoring well locations from the CMS
investigation provides adequate coverage of the excluded data.”

b. Paragraph 2: Please clarify whether the soil immediately beneath the concrete (from 0-1 foot
below the concrete) was sampled, as this interval should be included in the surface soil dataset for
future exposure scenarios.

Navy Response to PREQB Page-Specific Comment 25b (March 20, 2012): Soil immediately beneath
the concrete was not sampled based on the rationale that the most likely accumulation of potential
contaminants from spills on the concrete slabs would be at the edge of the concrete in the adjacent surface
soil. Additionally, at the time of the field investigation the concrete slab was intact and in good condition.
However, soil samples will be collected from beneath the concrete and asphalt as part of an additional
investigation to provide information concerning what may be below the concrete pads or pavement, and
those data will be included in the HHRA prior to finalization of the CMS report. Corresponding text,
tables, and appendices will be revised accordingly.

Supplemental Navy Response to PREQB Page-Specific Comment 25b (October 4, 2013): Surface
soil (0.0 to 1.0-foot depth interval) and subsurface soil (1.0 to 3.0-foot depth interval) were collected at
locations beneath concrete pads and paved surfaces during the follow-on CMS field investigation
conducted in September and November 2012 in accordance with the final version of the Work Plan Letter
dated June 15, 2012. Any deviations from the final version of the Request for Additional Sampling are
identified within the Draft Final CMS Report. The human health risk assessment has been revised to
include the surface and subsurface soil data collected during the follow-on CMS field investigation.

34



¢. Please specify the depths at which the second subsurface soil samples were collected, as it is
unclear from this paragraph whether this data should be included in the HHRA.

Navy Response to PREQB Page-Specific Comment 25¢ (March 20, 2012): The third sentence of the
third full paragraph on page 8-3 was revised as follows:

“Subsurface soil samples were collected from the 1 to 3 foot interval and a deeper interval (i.e., 3.0 to
5.0-foot, 5.0 to 7.0-foot, 7.0 to 9.0-foot, or 9.0 to 11.0-foot depth intervals).”

PREQB Page-Specific Comment 26 - Page 8-4, Section 8.3.1.2.1 (November 3, 2011): As this document
was published in July 2011, please update the Regional Screening Levels used for screening purposes.

Navy Response to PREQB Page-Specific Comment 26 (March 20, 2012): It is noted that the latest
EPA RSLs were published in November 2011, and the HHRA will be updated to reflect this. COPC
selection, as well as site-specific and background-specific risks, will be re-evaluated and corresponding
text and tables will be revised as applicable upon finalization of the CMS Report.

Supplemental Navy Response to PREQB Page-Specific Comment 26 (October 4, 2013): Please note
that the human health risk assessment presented within the Draft Final CMS Report used the most recent
version of the EPA RSLs (published in May 2013).

PREQB Page-Specific Comment 27 - Page 8-5, Section 8.3.1.2.1, paragraph 2 (November 3, 2011):
Please remove the last sentence from this paragraph as residential development is planned for this area.

Navy Response to PREQB Page-Specific Comment 27 (March 20, 2012): The last sentence of the
third paragraph of Section 8.3.1.2.1 — COPC Selection Criteria, USEPA Regional Screening Levels was
revised as follows:

“It should be noted that although residential screening criteria were conservatively used in this
HHRA, land use at SWMU 59 is currently industrial, not residential.”

Supplemental Navy Response to PREQB Page-Specific Comment 24 (October 4, 2013): Please note
that the revised sentence included within the Navy’s working draft response to PREQB Page-Specific
Comment 27 has been further revised within the Draft Final CMS Report:

“It should be noted that residential screening criteria were conservatively used in this HHRA.”

PREQB Page-Specific Comment 28 - Page 8-5, Section 8.3.1.2.2 (November 3, 2011): Please also
discuss whether there are natural processes occurring at the site that would produce Cr+6.

Navy Response to PREQB Page-Specific Comment 28 (March 20, 2012): The following text was
added to Section 8.3.1.2.2.

“It should be noted that chromium will be present predominantly in the trivalent chromium oxidation
state in most soils. While hexavalent chromium contamination is generally associated with industrial
activity, it can occur naturally. Oxidation of trivalent chromium to hexavalent chromium can occur in
the soil environment. The relation between trivalent chromium and hexavalent chromium strongly
depends on pH (the process is enhanced at pH values greater than 6) and oxidative properties of the
location, but in most cases, the trivalent chromium is the dominating species (Kota§ and Stasicka,
2000). Most trivalent chromium in soil is immobilized due to adsorption and complexation with soil
materials. As such, due to the lack of availability of mobile trivalent chromium, a large portion of
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chromium in soil will not be oxidized to hexavalent chromium even with favorable oxidation and pH
conditions (ATSDR, 2008).

The following references were added to Section 8.5:

Agency for Toxic Substances and Disease Registry (ATSDR), 2008. Draft Toxicological Profile for
Chromium. September 2008.

Kotas, J. and Z. Stasicka. 2000. "Chromium occurrence in the environment and methods of its
speciation". Environmental Pollution 107 (3): 263-283.

PREQB Page-Specific Comment 29 - Page 8-6, Section 8.3.1.2.3 (November 3, 2011): Please verify that
all chemicals detected above RSLs are presented on Figures 8-1 through 8-4. It appears that organic
compounds were not included on the figures (e.g., PAHs in surface soil, naphthalene in groundwater).

Navy Response to PREQB Page-Specific Comment 29 (March 20, 2012): Figures 8-1 through 8-4
were reviewed for accuracy and it was verified that all organic chemicals detected above RSLs appear on
the figures. As noted in Section 8.3.1.2.3, only those detected concentrations that actually exceed
corresponding RSLs are shown on the figures. For example, in the case of the PAHs in surface soil and
total soil, only one detected concentration each of benzo(a)pyrene (57 pg/kg in sample 59SB09-00) and
dibenzo(a,h)anthracene (92 pg/kg in sample 59SB04-00) exceeded corresponding residential soil RSLs.
The remaining carcinogenic PAHs identified as COPCs in surface soil and total soil were retained based
on chemical similarity and as such, were not shown on Figures 8-1 and 8-2. Naphthalene was detected in
only one out of ten groundwater samples in sample 59GW06 and is included on Figure 8-3.

PREQB Page-Specific Comment 30 - Page 10-3, Section 10.1, Paragraph 2 (November 3, 2011):
Please define what constitutes “clean fill”. What level of sampling will be conducted and what criteria
will be used to certify that the back-fill materials are “clean”.

Navy Response to PREQB Page-Specific Comment 30 (March 20, 2012): The following text was
added to Section 10.1 regarding off site backfill sampling:

“Soils brought in from off site for use as backfill and topsoil shall be tested for TPH, BTEX and full
TCLP including ignitability, corrosivity and reactivity (IRC). Backfill shall contain less than 100
parts per million (ppm) of total petroleum hydrocarbons (TPH) and less than 5 ppm of the sum of
Benzene, Toluene, Ethyl Benzene, and Xylene (BTEX) and shall not fail the TCLP test. Samples will
be collected from the borrow source area at a frequency of one sample per 500 cubic yards per
borrow source. TPH-GRO, TCLP VOC, and BTEX analysis require grab sample collection. The
remaining TCLP suite, TPH-DRO and IRC analysis will be performed on a composite sample.”

Supplemental Navy Response to PREQB Page-Specific Comment 30 (October 4, 2013): Please note
that Section 11.1.2 of the Draft Final CMS Report includes the sampling/testing requirements that will be
used to ensure material is suitable for use as backfill. As indicated by the discussion presented in section
11.1.2, backfill material purchased from an off-site source(s) will be tested in accordance with Navy
technical specifications.

PREQB Page-Specific Comment 31 - Table 4-1 (November 3, 2011):

a. Surface and subsurface soil samples at locations 59SB02 and 59SB06 show a sample date of
4/19/10. However, the field log book notes in Appendix A by Robert Roselius show a sample date of
4/20/10. Please revise.
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Navy Response to PREQB Page-Specific Comment 31a (March 20, 2012): The surface and subsurface
soil samples collected from locations 59SB02 and 59SB06 as shown on Table 4-1 were revised to show a
collection date of April 20, 2010.

b. Surface and subsurface soil samples at location 59SB09 show a sample date of 4/21/10. However,
the field log book notes in Appendix A by Robert Roselius show a sample date of 4/22/10. Please

revise.

Navy Response to PREQB Page-Specific Comment 31b (March 20, 2012): The surface and
subsurface soil samples collected from location 59SB09 as shown on Table 4-1 were revised to show a
collection date of April 22, 2010.

¢. Please correct the sample depth for sample 59SB09-01 to 1-3.

Navy Response to PREQB Page-Specific Comment 31c¢ (March 20, 2012): The sample depth shown
on Table 4-1 for 59SB09-01 was corrected to 1.0 to 3.0 feet.

d. Surface water sample 59SWO0I shows a sample date of 4/19/10. However, the field log book notes
in Appendix A by Robert Roselius and Adam Gailey show a sample date of 4/20/10. Please revise.

Navy Response to PREQB Page-Specific Comment 31d (March 20, 2012): The surface water sample
59SWO1 collection date was revised to April 20, 2010 on Table 4-1.

e. Surface water samples 59SW02 and 59SW03 and sediment samples 59SD02 and 59SD03 show a
sample date of 4/20/10. However, the field log book notes in Appendix A by Robert Roselius and
Adam Gailey show a sample date of 5/20/10. Please revise.

Navy Response to PREQB Page-Specific Comment 31e (March 20, 2012): Surface water samples
59SW02 and 59SWO03 and sediment samples 59SD02 and 59SD03 collection dates were revised to May
20, 2010.

PREQB Page-Specific Comment 32 - Table 4-2 (November 3, 2011):

a. This table states that equipment rinsate S9ER09 was collected from the Teflon-lined polyethylene
tubing. The field notes in Appendix A by Adam Gailey confirm this. However, the field notes in
Appendix A by Robert Roselius state that equipment rinsate S9ER09 was collected on 5/21/10 (not
5/22/10) and was collected from a Teflon bladder. Please confirm 59ER09 and whether all
equipment rinsates were reported properly.

Navy Response to PREQB Page-Specific Comment 32a (March 20, 2012): Equipment rinsate sample
59ERO09 is correctly recorded in Adam Gailey’s field notes, and the field notes for Robert Roselius were
annotated to show the correct date. Equipment rinsate sample S9ER09 was collected on May 22, 2010
using Teflon-lined polyethylene tubing. No changes will be made to Table 4-2 regarding S9ER09 and the
other equipment rinsate samples are confirmed.

b. Please clarify why there were no trip blanks samples associated with the ground water sampling
that took place on May 22 and 23. Also, please include a note on the table indicating what “RCI”
stands for. The date associated with sample “59TB06” should be changed to 2010.

Navy Response to PREQB Page-Specific Comment 32b (March 20, 2012): Trip blank sample 59TB06

was included in the shipment of groundwater samples collected on May 22 and 23, 2010, which was
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Saturday and Sunday. The FEDEX shipment on Monday May 24, 2010 included groundwater samples
collected on May 22 and 23 with associated trip blank 59TB06 included in the cooler containing VOCs.
The acronym for RCI (reactivity, corrosivity and ignitability) was included as a footnote on Table 4-2. In
addition, the date for trip blank 59TB06 was changed from “3010” to “2010”.

PREQB Page-Specific Comment 33 - Table 4-4 (November 3, 2011): Please correct the May 24, 2010
ground water elevations for wells 74VP07b and 13MW0A4.

Navy Response to PREQB Page-Specific Comment 33 (March 20, 2012): The May 24, 2010
groundwater elevations shown on Table 4-4 for wells 74VP07b and 13MW04 were revised to include the
addition of the 100 feet datum plan to the survey data.

Supplemental Navy Response to PREQB Page-Specific Comment 33 (October 4, 2013): The Draft
Final CMS Report reflects the revisions indicated by the Navy’s working draft response to PREQB Page-
Specific Comment 33. However, Table 4-4 of the Draft CMS Report is now Table 4-3 of Draft Final
CMS Report.

PREQB Page-Specific Comment 34 - Table 4-3 (November 3, 2011):

a. Please revise the preparation methods for TCLP VOCs to 5030B. The currently listed methods are
applicable to SVOCs, not VOCs.

Navy Response to PREQB Page-Specific Comment 34a (March 20, 2012): Table 4-3 was revised to
show the soil preparation method for TCLP VOCs to be 5030B.

PREQB Evaluation of Navy Response (April 19, 2012): Please eliminate the reference to 3550C as a
preparation method for TCLP VOCs as this is a semivolatile preparation method.

Navy Response to PREQB Evaluation (October 4, 2013): Please note that Table 4-3 is not included
within the Draft Final CMS Report. Information presented in this table is now located within Appendix
B.

b. Please include the TCLP method 1311 in the preparation methods for TCLP SVOCs.

Navy Response to PREQB Page-Specific Comment 34b (March 20, 2012): Table 4-3 was revised to
show the soil preparation method for TCLP SVOCs to be 1311.

Supplemental Navy Response to PREQB Page-Specific Comment 34b (October 4, 2013): Please note
that Table 4-3 is not included within the Draft Final CMS Report. Information contained in this table is
now located within Appendix B.

PREQB Page-Specific Comment 35 - Table 4-4 (November 3, 2011): There is a calculation error for the
groundwater elevations for wells 74VP09b and 13MW04 for the May 24, 2010 round of water levels. The
groundwater elevations shown are 5.95 ft and 3.32 fi, respectively. Please correct.

Navy Response to PREQB Page-Specific Comment 35 (March 20, 2012): The calculation error for
wells 74VP07b (not 74VP09b) and 13MWO04 for the May 24, 2010 water levels was corrected on Table
4-4; refer to the Navy Response to PREQB Page-Specific Comment 33.

Supplemental Navy Response to PREQB Page-Specific Comment 35 (October 4, 2013): Please note
that Table 4-4 of the Draft CMS Report is now Table 4-3 of the Draft Final CMS Report.
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PREQB Page-Specific Comment 36 - Table 6-6, Page 1 of 9 (November 3, 2011): Many of the PAHs in
surface soil sample 59SB04-00 were qualified with an “R” indicating that the results are rejected.
However, as per the data validation report for SDG 1004194 in Appendix C, the PAH/SIM results in this
sample were rejected due to linear range exceedances but these results were to be replaced with the PAH
results from the full scan analyses since these PAHs were detected within the calibration range in this
analysis. Please revise this table to include the full scan PAH results for this sample. The full scan
results for PAHs in this sample should be used for risk assessment. Currently, the risk assessment
sections of the report state that rejected data were not utilized and therefore this sample was not properly
represented in the risk assessments. In addition, the PAH totals in this sample for low-molecular weight
and high-molecular weight PAHs in Appendix B need to include the accurate results for each PAH.
Please revise the report, ecological and human health risk assessment tables, and Appendix B
accordingly.

Navy Response to PREQB Page-Specific Comment 36 (March 20, 2012): The surface soil PAH
results, including low-molecular and high-molecular weight PAHs, for sample 59SB04-00 were revised
on Table 6-6 and on the tables in Appendix B. PAH results were included from the full scan dilution run
and/or the PAH run using the 8270C/SIM method, in addition to the original full scan run. In doing this,
some of the PAH parameters that were originally reported as “rejected” for sample 59SB04-00 are now
reported as validated reportable concentrations. Table 6-12 and the associated Data Completeness
Summary (Section 6.6.3) were also revised to incorporate this change. The PAH results for surface soil
sample 59SB04-00 were revised in the applicable ERA tables, including Appendix D. In addition,
Sections 7.6.2.6.1 and 7.9.1.6.1 of the ERA were revised accordingly. With regard to the HHRA, the
PAH results for surface soil sample 59SB04-00 were revised in the Appendix I tables. However, the
HHRA will not be revised until after completion of the additional sampling as proposed in the attached
Work Plan Letter (Please refer to the Navy’s response to EPA General Comment 1).

Supplemental Navy Response to PREQB page-Specific Comment 36 (October 4, 2013): The Draft
Final CMS Report reflects the revisions indicated within the Navy’s working draft response to PREQB
Page-Specific Comment 36. However, as indicated below, some section numbers, table numbers, and
appendix letters referenced within the response have changed.

e Table 6-6 of the Draft CMS Report (Summary of Detected Laboratory Results — Surface Soil) is
now Table 6-1 of the Draft Final CMS Report (Summary of Detected Results — Surface Soil,
2010 CMS Investigation)

e Appendix I of the Draft CMS Report is now Appendix O of the Draft Final CMS Report.

e Section 6.6.3 of the Draft CMS Report (Data Completeness Summary) is now Section 6.7.1 of the
Draft Final CMS Report.

e Section 7.6.2.6.1 and 7.9.1.6.1 of the Draft CMS Report are now Sections 7.6.3.1.1 and 7.9.2.1.1
of the Draft Final CMS Report

PREQB Page-Specific Comment 37 - Figure 5-3 (November 3, 2011): Please appropriately label the
southern-most 103.3 contour line and change the labeling on the southern-most contour line to 103.2.

Navy Response to PREQB Page-Specific Comment 37 (March 20, 2012): Figure 5-3, Groundwater
Contour Map, May 24, 2010 was eliminated from the SWMU 59 CMS report (see the Navy’s response to
EPA Specific Comment 1). The new Figure 5-3 presents data from January 2011.
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PREQB Page-Specific Comment 38 - Figure 8-6 (November 3, 2011):

a. Please add surface soil as a secondary source, where future recreational receptors, along with all
other receptors would be exposed.

Navy Response to PREQB Page-Specific Comment 38a (March 20, 2012): The generic term “soil” is
used in the CMS since the COPC exposure point concentrations (EPCs) may come from either surface
soil or total soil (whichever is more conservative). Additionally, refer to Navy Response to PREQB
Page-Specific Comment 23. No changes to the subject figure are warranted.

PREQB Evaluation of Navy Response (April 19, 2012): Please refer to PREQB’s evaluation of
response to Comment 23.

Navy Response to PREQB Evaluation (October 4, 2013): Refer to the Supplemental Navy response to
PREQB Page-Specific Comment 23.

PREQB Evaluation of Response (October 31, 2013): Please refer to PREQB’s evaluation of response to
Page-Specific Comment 23 and General Comment 1.

Navy Response to PREQB Evaluation (May 27, 2014): Please refer to Navy’s Response to PREQB
Evaluation of PREQB General Comment 1.

b.  Commercial/industrial workers are assumed to ingest 1 L of water per day while at work. Please
revise the CSM to show this complete exposure pathway.

Navy Response to PREQB Page-Specific Comment 38b (March 20, 2012): Upon finalization of the
CMS Report, the HHRA (which includes the CSM and all applicable text and tables) will be revised to
include ingestion of groundwater as a complete exposure pathway for the commercial/industrial worker.

PREQB Page-Specific Comment 39 - Figsure 11-1 (November 3, 2011): Based on the data shown, it is
presumed that the three soil removal areas in the northeast corner of the site should connect, making one
larger area. As the available data shows elevated concentrations of lead with no data between the
locations shown to support the understanding that concentrations decline to below cleanup levels.
Section 10 of the report does state that additional delineation may occur. It is recommended if these
areas continue to be treated as separate areas, that additional delineation effort occur in this area to
support this. This additional delineation should include samples to be collected to the north and east to
confirm the lateral limits. Additional delineation sampling should also occur near the three areas in the
southeast corner of the site, which abut the edge of the clearing to confirm the extent of contamination in
the south and east directions.

Navy Response to Page-Specific Comment 39 (March 20, 2012): The Navy concurs with this
comment. The three areas in the northeast corner of the site will remain separated on Figure 11-1;
however, additional pre-excavation delineation samples will be collected around each of the seven
proposed excavation areas to confirm the lateral limits of contamination (see the Navy’s response to EPA
General Comment 1). Upon completion of the additional sampling, Figure 11-1 will be updated
accordingly and included in the Revised Draft CMS Report.

Supplemental Navy Response to Page-Specific Comment 39 (October 4, 2013): Pre-excavation

delineation surface soil samples were collected in September and November 2012 in accordance with the
final version of the Work Plan Letter dated June 15, 2012. The data is discussed in Section 9.0 of the
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Revised Draft CMS Report and presented on Figure 9-1. In addition, the excavation limits were revised
accordingly and now are shown on Figure 10-1.

PREQB Page-Specific Comment 40 - Appendix A, Field Log Book Notes (November 3, 2011):

a. The daily meter calibration record for 5/23/10 was not provided. Please submit since groundwater
sampling was performed on this day.

Navy Response to PREQB Page-Specific Comment 40a (March 20, 2012): The missing daily meter
calibration record for 5/23/10 was included in Appendix A.

b. The boring log for boring 59SB13 shows that a sample was collected at “59SB11-02”. However,
this should be 59SB13-05, per the field notes by Robert Roselius. Please revise accordingly.

Navy Response to PREQB Page-Specific Comment 40b (March 20, 2012): The boring log for 59SB13
was revised to show the subsurface soil sample 59SB13-05.

¢. The date on the Low Flow Purge Data Sheet for sample 59GW01 should be 5/22/10 per the field
notes by Robert Roselius. Please revise accordingly.

Navy Response to PREQB Page-Specific Comment 40c (March 20, 2012): The date on the Low Flow
Purge Data Sheet was revised to May 22, 2010.

d. 59GW07: Please explain why the pump intake was set at 19.5 feet which is outside the screened
interval of 8-18 feet.

Navy Response to PREQB Page-Specific Comment 40d (March 20, 2012): The measurements are
taken from the top of the stick up of the PVC casing. The total depth is recorded for well 59SB07 as
20.95 feet and the pump was set 1.5 feet off the bottom at 19.5 feet. No revisions will be made to the
sampling log for 59SB07.

PREQB Page-Specific Comment 41 - Appendix C, Data Validation Report Summaries (November 3,
2011):

a. Please eliminate or relocate the cover page for the SDG1002745, since it is placed and no
information is presented following it.

Navy Response to PREQB Page-Specific Comment 41a (March 20, 2012): The cover page for
SDG1002745 was removed from the report.

b. The cover page for SDG1005197 was incorrectly labeled SDG1005179, also the Puerto Rico
Chemist certified SDG1005179 instead of SDG1005197. Please clarify.

Navy Response to PREQB Page-Specific Comment 41b (March 20, 2012): The correct SDG number
is 1005179 and the cover page and Puerto Rico Chemist certification are correct. The footnotes on the
bottom of the SDG1005179 data validation report pages were changed from SDG1005197 to
SDG1005179. The original header on the data validation report is correct.

¢. The cover page for SDG1005177 was labeled SDG1005117. Please clarify.
Navy Response to PREQB Page-Specific Comment 41c (March 20, 2012): The initial cover page for

SDG1005177 is correct and contains the appropriate data validation report. However, a cover page was
included for SDG1005517, which inadvertently contained a second copy of the data validation report for
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SDG1005177. There was no SDG1005517 (or SDG1005117) for the CMS Investigation. Therefore, the
cover page for SDG1005517 and the second copy of the data validation report for SDG1005177 were
removed from the report.

d. SDG 1004194: Select PAH/SIM results in sample 59SB04-00 were rejected as these results were
above the calibration range. The validation report states that the results for these rejected PAHs
should be taken from the full scan analysis. However, as discussed in Comment # 36 above, this was
not actually performed. SDGs 1005175 and 1005176: Based on these validation reports, the full
scan SVOC and PAH/SIM analyses of all groundwater samples, surface water samples 59SW02 and
59SW03, and surface and subsurface soil samples collected at locations 59SB11, 59SB12, 59SB14,
598B15, 59SB16 and 59SB17 were performed outside of the 40-day holding time. The analysis of
samples outside of the 40-day holding time is a very rare occurrence. Please provide further detail
on the cause of this exceedance. Based on the results, PAHs may have been the most affected by this
issue. Please ensure that the report and risk assessments take the potential low bias of the PAHs in
these samples into account for all decision-making.

Navy Response to PREQB Page-Specific Comment 41d (March 20, 2012): Please see the Navy’s
response to PREQB Page-Specific Comment 36 with regard to SDG1004194 and sample 59SB04-00.
SDG1005175: The case narrative submitted within the SVOA worksheets (page 363) states that “due to
instrumentation issues in the semivolatile laboratory, the samples in this SDG were analyzed outside of
the 40 days analytical holding time”. SDG1005176: The case narrative, submitted within the SVOA
worksheets (page 350), states that “due to instrumentation issues in the semivolatile laboratory, the
samples in this SDG were analyzed outside of the 40 days analytical holding time”.

PREQB Evaluation of Response Navy Response (April 19, 2012): Please clarify if the Navy has
discussed these occurrences with the laboratory and clarify what corrective measures the laboratory has
put in place to ensure that these issues do not occur in the future.

Navy Response to PREQB Evaluation (October 4, 2013): The Navy discussed the issues identified
within the working draft response to PREQB Page-Specific Comment 41d with the analytical laboratory.
If instrument issues arise in the future that prevent samples from being analyzed within holding times, the
analytical laboratory has been directed to inform the Navy in a timely manner so an alternate laboratory
can be identified.

PREQB ADDITIONAL COMMENTS ON THE DRAFT FINAL CMS REPORT
PREQB Additional Comment 1, Figure 8-8 (October 31, 2013): Please clarify why residents,

commercial/industrial and construction worker receptors are identified as being exposed to indoor air or
trench air when the figure shows that the pathway from groundwater is incomplete.

Navy Response to PREQB Additional Comment 1, Figure 8-8 (May 27, 2014): For clarity, Figure 8-8
has been revised to remove the “Future Exposure Pathway” symbol from the indoor air/trench air
inhalation exposure route boxes for the resident, commercial/industrial and construction worker receptors.
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1.0 INTRODUCTION

This report presents the results of the Corrective Measures Study (CMS) Investigation and pre-
excavation delineation sampling conducted for Solid Waste Management Unit (SWMU) 59 —
Former Vehicle Maintenance and Refueling Area at Naval Activity Puerto Rico (NAPR), Ceiba,
Puerto Rico. This report also presents an evaluation of corrective measures to mitigate potential
human health and ecological risks at the SWMU. The report has been prepared by Michael Baker
Jr., Inc. (Baker), for the U.S. Department of the Navy (Navy) Base Realignment and Closure
(BRAC) Program Management Office (PMO) Southeast under contract with the Naval Facilities
Engineering Command (NAVFAC) (Contract Number N62470-10-D-3000, Delivery Order [DO]
IMO1).

The U.S. Environmental Protection Agency (USEPA) issued a Resource Conservation and
Recovery Act (RCRA) §7003 Administrative Order on Consent (Docket No. RCRA-02-2007-
7301) (USEPA, 2007), which became effective on January 29, 2007. The Administrative Order
identified documented releases of solid and/or hazardous waste or hazardous constituents at
SWMU 59 (formerly referred to as Environmental Condition of Property [ECP] 5). The
Administrative Order also required preparation of an acceptable work plan to complete the site
characterization and a CMS to determine the final remedy for the SWMU.

The Final CMS Work Plan for SWMU 59 (Baker, 2007) was approved by the USEPA on April
10, 2008, and the initial CMS Investigation was conducted in April and May 2010. A follow-on
CMS Investigation and pre-excavation delineation sampling were conducted in September and
November 2012 in accordance with the work plan letter Request for Additional Sampling
Necessary for Completion of the Corrective Measures Study Investigation for SWMU 59 (June 15,
2012). The work for both phases of investigation was conducted in accordance with the approved
Work Plans; minor deviations from the Work Plans are detailed in subsequent sections of this
report.

11 Purpose of Report

The overall purpose of this report is to meet the requirement for conducting a CMS for SWMU
59 as specified in the RCRA §7003 Administrative Order on Consent (USEPA, 2007). This
report has been prepared to complete the characterization process and serves as the basis for
selection of a corrective measure alternative to protect human health and the environment. The
report presents the environmental data collected, evaluates potential ecological and human health
risks, develops chemicals of concern (COCs) and corrective action objectives (CAOs), and
recommends a preferred corrective measure alternative to mitigate the identified risks.

Based on results from the CMS Investigation, it was determined that a streamlined CMS was
appropriate. A highly focused or streamlined CMS is appropriate for SWMUSs that have
“straightforward remedial solutions” where standard engineering practices can be applied that
have proved effective in similar situations (USEPA, 1994). The impacted environmental medium
at SWMU 59 includes soil. Because the SWMU is located on the island of Puerto Rico, there are
limited technologies that are time and cost effective in treating the contaminated soil. In addition,
the contaminated soil has been sufficiently characterized/delineated and was found to be limited
in extent. Therefore, the screening of corrective measure alternatives normally conducted in a
CMS did not occur. The corrective measure selected and documented in this CMS Report will
provide the quickest and most effective remedy for SWMU 59.
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1.2 Objectives

The specific objectives of the CMS Investigation and the CMS Report for SWMU 59 were as
follows:

e Complete the characterization and delineation of potential SWMU-related impacts

e Identify specific COCs and their extent

e Identify realistic ecological and human health exposure pathways that may be present
e Develop ecological and human health CAOs for each media/COC

e Evaluate potential corrective measures in the form of a streamlined CMS that could be
implemented to meet the CAOs

e Recommend a preferred corrective measure alternative to mitigate the identified risks

e Develop the technical approach to implementing the recommended corrective measure
alternative

1.3 Report Organization

This report is organized into 11 sections. Section 1.0 provides an introduction and presents the
purpose of the report and objectives of the CMS. A brief summary of pertinent background
information for NAPR and SWMU 59 is provided in Section 2.0. Section 3.0 discusses the
climatology, topography, and regional geology, hydrology, and hydrogeology for NAPR. Section
4.0 provides a description of the activities associated with the CMS Investigation including soil,
groundwater, surface water, and sediment sampling, quality assurance/quality control (QA/QC)
sampling, and other investigation considerations. Section 5.0 discusses the physical results from
the CMS Investigation including current conditions and area geology/hydrogeology. Section 6.0
discusses the analytical results of the samples collected during the CMS Investigation and
presents a summary of the data validation/usability assessment. Section 7.0 provides an
evaluation of ecological risks and develops CAOs based on protection of potential ecological
receptors. Similarly, Section 8.0 provides an evaluation of human health risks and develops
CAOs based on protection of potential human receptors. A summary of the CAOs developed for
protection of potential ecological and human receptors and the extent of contamination are
provided in Section 9.0. Section 10.0 provides justification for the recommended corrective
measure. The technical approach to implementing the recommended corrective measure is
provided in Section 12.0. Tables and figures are presented directly behind the text. Supporting
information and documentation are presented in the appendices.
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2.0 BACKGROUND

This section discusses the history and description of NAPR and SWMU 59. In addition, this
section presents summary of results from previous investigations conducted at the SWMU.

2.1 NAPR Description and History

NAPR occupies over 8,800 acres on the northern side of the east coast of Puerto Rico along
Vieques Passage (see Figure 2-1). Vieques Island lies to the east approximately 10 miles off the
harbor entrance. NAPR also occupies the immediately adjacent islands of Pifieros and Cabeza de
Perro (see Figure 2-2). The northern entrance to NAPR is approximately 35 miles east along the
coast road (Route 3) from San Juan. The property consists of 3,938 acres of upland (developable)
property and 4,955 acres of environmentally sensitive areas including wetlands, mangroves, and
wildlife habitat. The closest large town is Fajardo (population approximately 37,000), which is
about 5 miles north of NAPR off Route 3. Ceiba (population approximately 17,000) adjoins the
western boundary of NAPR (see Figure 2-1).

The facility was commissioned in 1943 as a Naval Operations Base and re-designated as a Naval
Station in 1957. Naval Station Roosevelt Roads (NSRR) operated from 1957 until March 31,
2004. NSRR was one of the largest naval facilities in the world with more than 100 miles of
paved roads, approximately 1,300 buildings, a large-scale airfield (Ofstie Field), a deep water
port, and over 30 tenant commands. NSRR played a major role in providing communication
support to the Atlantic and Caribbean areas and also served as a major training site for fleet
exercises.

Section 8132 of Fiscal Year 2004 Defense Appropriations Act, signed into law on September 30,
2003, directed that NSRR be disestablished within six months and the real estate disposal/transfer
be carried out in accordance with procedures contained in the BRAC Act of 1990. NSRR has
undergone operational closure as of March 31, 2004 and has been designated as NAPR. The
mission of NAPR is to protect the physical assets remaining, comply with environmental
regulations, and sustain the value of the property until its final disposal/transfer.

As of January 25, 2012, the majority of property at NAPR has been transferred from the Navy to
various entities including the City of Ceiba, Commonwealth of Puerto Rico, Puerto Rico Port
Authority, Puerto Rico Air National Guard, Department of Health and Human Services,
Department of the Army Installation Management Command, and Department of the Interior.
However, the Navy maintains responsibility for the investigation and cleanup and is
implementing the remaining corrective action obligations in accordance with the RCRA §7003
Administrative Order on Consent (USEPA, 2007).

2.2 SWMU 59 Description and History

SWMU 59 consists of an approximate 10-acre parcel and is located in the east/central portion of
NAPR east of Forrestal Drive (see Figures 2-2 and 2-3). The majority of the site is developed
with concrete and asphalt paved surfaces throughout. Site features include Buildings 60, 258, and
377; abandoned fuel islands (a total of four), a wash pad, and an oil water separator.

Although most of the site is developed, vegetation is persistent in the southwestern portion of the
SWMU (near the refueling islands) and within narrow bands along the outer perimeters of the
concrete and asphalt paved surfaces. Dominant tree, shrub, and herbaceous vegetation
documented during the CMS Investigation include white lead tree (Leucaena leucocephala),
white indigoberry (randia aculeata), climbing day flower (Commelina diffusa), guinea grass
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(Urochloa maxima), light blue snakeweed (Stachytarpheta jamaicensis), gumbo limo (Bursera
simaruba), bretonica prieta (Melochia nodiflora), fringed windmill grass (Chloris ciliata),
barrelier’s woodsorrel (Oxalis barrelieri), tropical fimbry (fimbristylis cymosa), and ocean blue
morning glory (Ipomoea indica).

No aquatic natural resources (i.e., streams, wetlands, or drainage ditches) were observed within
the SWMU 59 boundary. However, a small pool contiguous to a freshwater drainage ditch was
identified west of the SWMU on the opposite side of Forrestal Drive. Storm water within the
drainage ditch travels approximately one mile before discharging to an estuarine wetland system
adjacent to Ensenada Honda via Outfall 002. It should be noted that in addition to SWMU 59, the
drainage ditch also receives run-off from Area of Concern (AOC) F, SWMU 14 (JP-5 Hill Area),
and a large portion of the Ofstie Airfield including SWMUs 56 and 69 (see Figure 2-4).

SWMU 59 is located within Sale Parcel III, which was transferred from the Navy to the
Commonwealth of Puerto Rico on January 25, 2012. However, the SWMU was not included in
the transfer at the time. Rather, it was “carved out” of the transfer while the Navy continues with
implementation of the remaining corrective action obligations in accordance with the RCRA
§7003 Administrative Order on Consent (USEPA, 2007).

2.3 Previous Investigations

Previous investigations conducted at SWMU 59 included the Phase I/Phase 11 ECP Investigation
(NAVFAC Atlantic, 2005). A brief summary of the investigation activities and results is provided
below; a detailed description of the investigation activities and results can be found in the report
referenced herein. A complete set of analytical results is included in Appendix B.

2.3.1 Phase I/Il ECP Investigation

In anticipation of operational closure of NSRR, NAVFAC Atlantic prepared a Final Phase
I/Phase 11 Environmental Conduction of Property Report (NAVFAC Atlantic, 2005) to document
the environmental condition of NSRR. The Phase I ECP Investigation included a review of
readily available records, an analysis of historical aerial photographs, physical site inspections,
and interviews with persons familiar with past and current operations and activities. The aerial
photography analysis identified this area as Photo Identified Site 7 (later referred to as ECP site 5
and currently as SWMU 59) due to observations of drums, vehicle racks, stains, and fuel islands
from 1958-1985. Results from this analysis are represented by the polygon features shown on
Figure 2-3, which correspond to the respective aerial photographs. The records review confirmed
that the area was historically used as a former vehicle maintenance and refueling area from the
1940s to the 1980s and that spills and leaks of petroleum, oils, and lubricant and hazardous
materials occurred throughout the usage period. However, the final disposition of the suspected
underground storage tanks (USTs) at the fuel islands was not determined.

The new ECP site (Site 5) had not been previously identified or investigated under existing
environmental program areas. As a result, a Phase II ECP Investigation was conducted in 2004 to
determine if a release/disposal actually occurred at the site. A total of eight soil borings (5E-01
through 5E-08) were advanced at the site to depths ranging from 10 to 25.5 feet below ground
surface (bgs). Six of the borings (SE-01 and 5E-06) were advanced in former vehicle maintenance
area, and two of the borings (SE-07 and 5E-08) were advanced in the former refueling area.
During advancement of the borings, the soil cores were field-screened using a photoionization
detector (PID) and flame ionization detector (FID). Minor PID/FID measurements (1 to 12 parts
per million [ppm]) were detected at borings 5SE-05 and 5E-08.
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Surface soil samples (0 to 1 foot bgs) were collected from borings SE-01 through SE-06. Surface
soil samples were not collected from borings SE-07 and 5E-08 because they were located on a
concrete pad. Two subsurface soil samples were collected from each boring location (5E-01
through 5E-08) from two-foot intervals (i.e., 1 to 3 feet bgs, 3 to5 feet bgs, etc.). The subsurface
soil samples from borings SE-05 and 5E-08 were collected from depth intervals exhibiting the
highest PID/FID measurements.

Based on field screening results of the subsurface soils, two temporary monitoring wells were
installed at borings 5E-05 and 5E-08 to monitor groundwater due to the observation of fractures
in the weathered bedrock within the site area. These wells are identified as SE-TWO0S5 and 5SE-
TWOS8 respectively. Groundwater was first observed at SE-TWO05 at 15 feet within weathered
rock and at SE-TWOS at approximately 22 feet within weathered rock. Groundwater well screens
were placed from 10 to 20 feet and 15.5 to 25.5 feet, respectively. Groundwater samples were
collected from these two temporary wells and existing permanent well 13MWO04.

The soil and groundwater samples were analyzed for Appendix IX volatile organic compounds
(VOCs), semivolatile organic compounds (SVOCs), pesticides/polychlorinated biphenyls (PCBs),
organophosphorus pesticides, chlorinated herbicides, and metals (dissolved fraction for
groundwater).

2.3.2 Phase II ECP Investigation Results

Contaminants detected in surface soil included inorganic compounds. Contaminants detected in
subsurface soil included VOCs, SVOCs, pesticides, chlorinated herbicides, and metals.

The Phase II ECP Investigation and subsequent analysis determined that VOCs detected in soil
are associated with chlorinated compounds. In addition, acetone also was detected in subsurface
soil. The SVOCs detected in soil primarily included polynuclear aromatic hydrocarbons (PAHs)
associated with fuel contamination. Pesticides detected in soil likely are a result of the proximity
and topographically downgradient location of SWMU 59 in relation to SWMU 13 and SWMU
53, both of which have documented incidences of pesticide spills (NAVFAC Atlantic, 2005).

Contaminants detected in groundwater included VOCs, SVOCs, a pesticide, and metals. During
the field investigation, a petroleum odor was noted during groundwater sampling at monitoring
well 5E-08, but petroleum-related constituents were not detected in the VOC fraction during the
subsequent analysis. In addition, low dissolved oxygen (less than 1 milligram per liter [mg/L])
was noted in groundwater at well 13MWO04, which may be indicative of biological activity in
groundwater proximate to this area. However, no organic constituents were detected in
groundwater from this well.

Based on analytical results from the Phase II ECP investigation, primarily detections of fuel
related compounds, chlorinated compounds, and pesticides at this site, as well as exceedances of
criteria for arsenic, lead, and heptachlor epoxide it was concluded that soil and potentially
groundwater at the site has been impacted by previous activities. Additionally, based on field
observations during the investigation, it was tentatively concluded that groundwater also may
have been impacted by previous activities. Consequently, it was recommended that additional
sampling be undertaken as part of the RCRA Corrective Action Program to permit a more
detailed assessment, which was the basis for incorporating SWMU 59 into the RCRA §7003
Administrative Order on Consent (USEPA, 2007) and ultimately for conducting this CMS
Investigation.
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3.0 PHYSICAL CHARACTERISTICS OF STUDY AREA

The physical setting of NAPR was documented in the Initial Assessment Study of Naval Station
Roosevelt Roads (Naval Energy and Environmental Support Activity [NEESA], 1984). Pertinent
information is summarized in the following sections.

3.1 Climatology

The climate associated with NAPR is characterized as warm and humid with frequent showers
occurring throughout the year. A major factor affecting the weather is the pattern of trade winds
associated with the Bermuda High, the center of which is in the vicinity of 30° North, 30° West.
The prevailing wind direction reflects the easterly trade winds. The area receives a surface flow
varying between the northeast to the southeast about 75 percent of the year, and as much as 95
percent of the time in July when the easterly winds are strongest. The differential heating of the
land and sea during the day tends to give a more northerly component to the flow on the northern
side of the island and a more southerly component on the southern side. During the night, a land
breeze causes a prevailing southeasterly flow in the north and a prevailing northeasterly flow over
the southern coast. The mean annual wind velocity is 5.5 knots with a minimum in November
and a maximum in August. Gales associated with westward moving disturbances in the trade
winds or hurricanes passing either north or south of the area have the highest probability of
occurrence from June through October.

Uniform temperatures prevail with small diurnal ranges as a result of insular exposure and the
relatively small land areas. The warmest months are August and September, while the coolest are
January and February. Mean annual maximum temperatures range from 82.0° Fahrenheit (F) in
January to 88.2° F in August. The mean annual minimum temperatures vary from 64.0° F in
January to 73.2° F in June. The highest maximum temperature recorded was 95.0° F, while the
lowest minimum was 59.0° F. Rain usually occurs at least nine days in every month with an
average of 60 inches per year, although a dry winter season occurs from December through April.
About 22 thunderstorm-days occur per year with maximum frequencies of three days per month
from May through October.

In late summer, the mean sky cover begins a steady decrease from a monthly maximum average
of 6.5-tenths coverage in September to a minimum monthly average of 4.4-tenths coverage in
February. From March through August, the monthly average cloud cover increases steadily from
4.5 to 6.0-tenths coverage. Over the open sea, a maximum of clouds (usually broken
stratocumulus) occurs during early morning. The skies generally clear or become scattered with
cumulus clouds by afternoon. Completely clear or overcast skies are rare during daylight hours,
while clear skies frequently occur at night.

An average of two tropical storms per year occurs in the study area, one of which usually reaches

hurricane intensity. The hurricane season is from mid-June through mid-September, and
maximum winds exceed 95 knots during severe hurricanes.

3.2 Topography
The regional area of NAPR consists of an interrupted, narrow coastal plain with small valleys

extending from the Sierra de Luquillo range, which has been severely eroded by streams into
valleys several hundreds of feet deep. Slopes up to 60° are common.
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In the immediate area of NAPR, elevations range from sea level to approximately 295 feet above
sea level. Immediately north of the NAPR boundary, the hills rise abruptly to heights of 800 to
1,050 feet above sea level. The tallest peak is located within 2 kilometers of the NAPR boundary.
There is a series of three hilly areas at NAPR, two of which separate the southern airfield area
from the port/industrial, housing, and personnel support areas. The third set of hills is in the Fort
Bundy area. These ridgelines not only separate sections of NAPR, but also dictate the degree of
allowable development. Relief is low along the shoreline, and lagoons and mangrove swamps are
common.

33 Geology. Hydrology, and Hydrogeology

The following sections present general descriptions of the geologic, hydrologic, and
hydrogeologic conditions across NAPR. Specific geologic and hydrogeologic information for
SWMU 59 is provided in Section 5.0.

3.3.1 Soils

The soil associations present at NAPR predominantly consist of the Swamps-Marshes
Association and the Mabi-Rio-Arriba-Cayagua Association, which are typical of humid areas,
and the Descalabrado-Guayama Association, which is typical of dry areas. In addition, isolated
areas of the Caguabo-Mucara-Naranjito Association, the Coloso-Toa-Bajura Association, and the
Jacana Amelia-Fraternidad Association are present at NAPR. The Swamps-Marshes Association
and Mabi-Rio-Arriba-Cayagua Association cover over one half of NAPR's surface area and are
equally distributed. The Descalabrado-Guayama Association and Caguabo-Mucara-Naranjito
Association primarily cover the remaining area.

The Swamps-Marshes Association consists of deep, very poorly drained soils. This association is
present in level or nearly level areas that are slightly above sea level but are wet, and when the
tide is high, are covered or affected by saltwater or brackish water. The soils are sandy or clayey
and contain organic materials from decaying mangrove trees. Coral, shells, and marl at varying
depths underlie these soils. The high concentration of salt inhibits the growth of vegetation except
mangrove trees and, in small-scattered patches, other salt-tolerant plants.

The Mabi-Rio-Arriba-Cayagua Association generally consists of deep, somewhat poorly drained
and moderately well drained, nearly level to moderately steep soils present on foot and side
slopes, terraces, and alluvial fans. Soils of this association are basically clayey.

The Descalabrado-Guayama Association generally consists of shallow, well drained, strongly
sloping to very steep soils on volcanic uplands. Soils of this association are present primarily in
the hilly areas located directly inland and adjacent to soils of the Swamps-Marshes Association.

The Caguabo-Mucara-Naranjito Association generally consists of shallow and moderately deep,
well drained, sloping to very steep soils on volcanic uplands. The soils of this association formed
in residual material weathered from volcanic rocks. The association is represented at NAPR by
soils of the Sabana series, which are present on the side slopes and hilly terrain west of Langley
Drive in the Fort Bundy area. These soils are suited for pasture and woodland. Steep slopes,
susceptibility to erosion, and depth to bedrock are the main limitations for farming and for
recreation and urban areas.



The Coloso-Toa-Bajura Association generally consists of deep, moderately well drained to poorly
drained, nearly level soils present on floodplains. This soil association extends along the western
boundary of NAPR and around the airfield. The soils of this association formed in fine-textured
and moderately fine-textured sediment of mixed origin on floodplains. The Coloso soils are deep
and somewhat poorly drained; the Toa soils are deep and moderately well drained; and the Bajura
soils and Maunabo soils are deep and poorly drained. The Reilly soils, also part of this
association, are shallow sands and gravels and are excessively drained. These soils lie adjacent to
streams. The minor soils include Talante, Vivi, Fortuna, Vega Alta, and Vega Baja. The Talante,
Vivi, Fortuna, and Vega Baja soils are present on floodplains, while the Vega Alta soils occupy
slightly higher positions on terraces.

The Jacana-Amelia-Fraternidad Association generally consists of moderately deep and deep, well
drained and moderately well drained, nearly level to strongly sloping soils on terraces, alluvial
fans, and foot slopes. This association is represented at NAPR by soils of the Jacana series, which
consist of moderately deep, well-drained soils present on the foot slopes and low rolling hills
along Langley Drive and just east of the airfield. These soils formed in fine-textured sediment and
residuum derived from basic volcanic rocks.

3.3.2 Regional Geology

The underlying geology of NAPR is predominantly volcanic (composed of lava and tuff) and
sedimentary (rocks derived from discontinuous beds of limestone). These rocks all range in age
from the early Cretaceous to middle Eocene periods. The volcanic rocks and interbedded
limestone have been complexly faulted, folded, metamorphosed, and variously intruded by
dioritic rocks. This complex geological structuring occurred sometime after deposition of the
limestone during the middle Tertiary period when Puerto Rico was separated from the other
major Antillean Islands by block faulting and was arched, uplifted, and tilted to the northeast.
Culebra, Vieques, and the Virgin Islands are part of the Puerto Rican block. These islands are
separated from the main island simply because of the drowning that resulted from the tilting. In
addition to the predominant volcanic and sedimentary rock, unconsolidated alluvial and older
deposits from the Quaternary period underlie the northwestern and western sectors of the base.

The primary geologic formations on and near NAPR include various beach deposits, alluvium,
quartz diorite and granodiorite, quartz keratophyre, the Daguao Formation, and the Figuera Lava.
The Daguao Formation consists of massive, andesitic, interbedded, volcaniclastic breccia, lava,
and subordinate sandstone and crystal tuff (M’Gonigle, 1977a). The Figuera Lava consists of
massive, andesitic lava that is locally pillowed and inter-layered with very minor autobrecciated
lava, tuffaceous sandstone, siltstone, and hyaloclastite breccia. A thin unit of non-welded, ash-
flow tuff is also present (Briggs, 1973). The Pefia Pobre fault zone extends from the Humacao
area northward towards the Naguabo area. From the Pefia Pobre fault, one or more faults may
trend northeast under the alleviated low lands through NAPR and past the town of Ceiba. This is
based mainly on physiography since the Figuera Lava and Daguao Formations do not contain
very many marker beds, and there is very little exposure of these formations (M’Gonigle, 1977b).

3.3.3 Regional Hydrology

The surface waters that flow across the northeastern plain of Puerto Rico, where NAPR is
located, originate on the eastern slopes of the Sierra De Luquillo Mountains. Surface run-off is
channeled into various rivers and streams that eventually flow into the Caribbean Sea. The Rio
Daguao River and Quebrada Seca Stream (a tributary to Rio Daguao River) collect surface waters
from the hills immediately north of NAPR, and during periods of heavy rain, flooding on NAPR
occurs. The Daguao-Quebrada Seca watershed comprises an area of approximately 7.6 square
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miles (4,900 acres), and the river falls some 700 feet from its source to sea level. Increased
development in the town of Ceiba, especially in areas adjacent to NAPR's northern boundary, has
significantly increased the surface run-off reaching NAPR, which results in ponding and erosion
in the Boxer Drive area. Boxer Drive, for a major portion of its length, is subject to surface water
flooding, as are Hangar 200, Hangar 379, and adjacent apron areas. This condition has been
alleviated by construction of a new highway (Route 3) immediately outside the fence,
realignment of Boxer Drive, and installation of storm water management features associated with
both roadways.

In the low-lying shore areas, seawater flooding results from storms, wind, and abnormally high
tides. The tidal ranges in the NAPR area are rather small with a maximum spring range of less
than 3 feet. The tides are semidiurnal and have a usual range of about 1 foot in the main harbor of
NAPR.

The quality of surface waters is variable, which is a reflection of the drainage area through which
the water flows. Generally, surface waters have high turbidities and bio-organics (naturally
occurring organics such as decay products of vegetable and animal matter) due to the periodic
heavy rains that can easily erode soils from steep slopes, exposed areas, and disturbed
streambeds.

Water from alluvial aquifers along the coast of NAPR is of a calcium bicarbonate type and has
high concentrations of iron and manganese. The source of these minerals is unknown, but they
may be derived from buried swamp or lagoon deposits. A seawater-freshwater interface is present
in the aquifers throughout the coastal areas of Puerto Rico usually within a short distance inland
of the coastline.

The NAPR potable water treatment plant receives raw water from the Rio Blanco through a 27-
inch, reinforced concrete pipe that replaced the old, open channel. The intake is located at the foot
of the El Yunque rain forest. This buried raw water line traverses a distance of 14 miles from the
intake to the NAPR boundary. A raw water reservoir is located at the water treatment plant and
has a 45 million gallon capacity. In addition, there are two fire protection storage reservoirs with
a total capacity of 520,000 gallons.

NAPR has been served for over 30 years by the present treatment facility. The plant (Building 88)
has a capacity of 4.0 million gallons per day (MGD). Water flows by gravity into a 45 million-
gallon, raw water storage basin from which the plant draws its supply at a rate of 1.3 MGD on
average. Treatment consists of pre-chlorination, coagulation sedimentation, filtration, and post-
chlorination.

3.3.4 Regional Hydrogeology

Little information exists concerning the hydrogeology of NAPR. The only known potential
sources of groundwater lie in lenticular beds of clay, sand and gravel, and rock fragments which
occur at a depth of less than 30 meters. No wells have been developed on base from these layers.
Some wells had been developed upgradient of NAPR in Ceiba, some three kilometers from base
headquarters, but were abandoned due to high levels of salinity.

The hydrogeology can be better understood in context of the NAPR regional geology. For the
sake of simplicity, the NAPR regional geology can be divided into the following three regions:



e Upland areas
e Near-shore flat land areas
o Inland flat land areas

The upland areas of NAPR include the hills encompassing the Tow Way Fuel Farm and hospital
areas and the hills encompassing the area behind the exchange, the former Atlantic Fleet
Weapons Training Facility Command, and the Fort Bundy area. These upland areas are underlain
by bedrock which exhibits varying degrees of weathering. Typically, the bedrock is overlain by a
relatively thin residual soil that originated from weathered-in-place bedrock. This residual soil
generally consists of sand, silt, and clay.

The near-shore flat land areas include mangrove swamps and the shores of Ensenada Honda and
Puerca Bay. The near-shore areas are typically underlain by marine sand layers with coral and
shell fragments, silt and clay layers, and occasional peat layers. In some near-shore areas,
particularly by the harbor and Camp Moscrip in the southeastern portion of NAPR, fill material
overlays the marine layers. The fill consists of rock fragments, debris (e.g., brick), sand, silt, and
clay.

The inland flat land areas generally encompass the airfield and golf course areas and are typically
underlain by relatively thick residual soil. In general, the residual soil consists predominately of
clay. Fill material overlays the residual soil in some areas, particularly the airfield, and generally
consists of sand and gravel with lesser amounts of silt and clay.
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4.0 CMS INVESTIGATION ACTIVITIES

This section summarizes the 2010 CMS Investigation and the 2012 CMS Investigation and pre-
excavation delineation sampling field work, analytical, and data validation activities. The
April/May 2010 CMS Investigation included:

e Advancement of 23 soil borings and collection of 19 surface soil samples and two
subsurface soil samples (46 samples) per boring

¢ Installation of 10 monitoring wells and collection of 10 groundwater samples
e Hydraulic conductivity testing at eight of the 10 monitoring wells

e Collection of freshwater drainage ditch surface water and sediment samples from three
locations

The September 2012 CMS Investigation included:

e Advancement of 10 soil borings within the concrete slab/asphalt paved areas and
collection of 10 surface soil and 10 shallow subsurface soil samples per boring

e Collection of freshwater drainage ditch sediment samples from nine locations
The September/November 2012 pre-excavation delineation sampling included:

e Collection of 24 pre-excavation delineation surface soil samples during the September
2012 sampling event

e Collection of 10 additional pre-excavation delineation surface soil samples during the
November 2012 sampling event

Other activities also were conducted in support of the investigations and included utility
clearance, site clearing, groundwater elevation measurement, surveying, investigation derived
waste (IDW) management, QA/QC sampling, laboratory analysis, and data validation. The
investigations were conducted in accordance with the Final CMS Work Plan for SWMU 59
(Baker, 2007) as well as the Work Plan letter (Request for Additional Sampling Necessary for
Completion of the Corrective Measures Study Investigation for SWMU 59) (Baker, 2012). Minor
deviations from the Work Plan were made as a result of field conditions encountered during the
investigations and are described within the appropriate sections that follow.

A summary matrix showing the primary environmental, field duplicate, and matrix spike/matrix
spike duplicate (MS/MSD) samples collected and the associated analyses are presented in Table
4-1. Other QA/QC samples (e.g., trip blanks, field blanks, equipment rinsate blanks) collected
and the associated analyses are presented in Tables 4-2. Site photographs, field logbook notes,
daily meter calibration records, soil boring and monitoring well logs, groundwater sampling
forms, chain-of-custody forms, slug test results, and IDW disposal documentation are included in
Appendix A. The laboratory analytical results, parameter lists, and quantitation limits are
included in Appendix B, and the data validation report summaries are included in Appendix C.
The following sections present an overview of the investigation rationale and procedures.



4.1 Surface and Subsurface Soil Sampling

April/May 2010 CMS Investigation

A total of nineteen surface soil samples were collected from soil borings 59SBO1 through
59SB04, 59SB06 through 59SB09, 59SB11 through 59SB15, 59SB17, 59SB18, and 59SB20
through 59SB23 (see Figure 4-1). Surface soil samples were collected using Macro-Cores®
during boring advancement from a depth of 0 to 1 foot bgs. The samples were collected after
removing any vegetation and topsoil/root zones. Surface soil samples were not collected from
soil borings 59SB05 and 59SB16 since they were located on an asphalt roadway or from soil
borings 59SB10 or 59SB19 since they were located on a concrete pad.

A total of forty-six subsurface soil samples were collected from twenty-three soil borings
(59SBO01 through 59SB23 as shown on Figure 4-1). Two subsurface soil samples were collected
from each boring. Since impacts to subsurface soil were not evident based on visual, olfactory, or
PID screening, subsurface soil samples were collected from the 1 to 3 feet bgs interval
(immediately below the surface soil interval) and the interval just above the apparent water table.
Therefore, twenty-three shallow (1 to 3 feet bgs) subsurface soil samples were collected from the
soil borings. Two deeper subsurface soil samples were collected from 3 to 5 feet bgs; two deeper
samples were collected from 5 to 7 feet bgs; two deeper samples were collected from 7 to 9 feet
bgs; and 17 deeper samples were collected from 9 to 11 feet bgs. VOCs were re-collected on
May 24, 2010 for subsurface soil sample location 59SB11-02; the original VOC vials for this
sample collected on May 19, 2010 were not received by the laboratory. The samples were
transferred directly into pre-labeled, laboratory provided sample jars and placed on ice.

The soil boring locations were proposed within and around the vehicle maintenance and refueling
area to determine potential impacts from operations associated with the vehicle maintenance
facility (i.e. underground storage tanks, oil/water separator, fueling islands, and equipment
laydown area). The soil borings and associated monitoring wells were installed at the locations
proposed in the Work Plan with the exception of soil borings 59SB15, 59SB20, and 59SB21 and
monitoring wells 59BS02, 59SB06, 59SB07, 59SB08, and 59SB09. The rationale for relocating
these sample locations are listed below:

e Soil borings 59SB08, 59SB09, 59SB20, and 59SB21 are located along the northern
portion of the concrete pad as shown on Figure 4-1. These soil borings were proposed in
the Work Plan (Baker, 2007) to be on the concrete pad however, were moved to locations
immediately off of the concrete pad to allow for the collection of surface soil samples
(i.e., to identify possible contamination that may have migrated from the concrete pad).

e Soil boring 59SB07 was proposed in the Work Plan to be located near the northwest
corner of the concrete pad. Soil boring 59SB07 was moved approximately 40 feet
southwest in the presumed downgradient location off of the concrete pad. This soil
boring was moved to allow for the collection of a surface soil sample (i.e., to identify
possible contamination that may have migrated from the concrete pad) and potentially
identify groundwater impacts from the northwest portion of the facility and Building 258.

e Soil boring 59SB02 was proposed to be located on the asphalt roadway east of the fuel
island in the work plan. Soil boring 59SB02 was moved approximately 70 feet west to a
location in the presumed downgradient groundwater flow direction near the center of the
fuel island. This soil boring was moved to allow for the collection of a surface soil
sample (i.e., to identify possible contamination that may have migrated from the fuel
island) and potentially identify groundwater impacts from the fuel island and/or USTs.
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Moving this location will help to eliminate a potential data gap related to the potential
UST and fuel islands at SWMU 59.

e Soil boring 59SB06 was proposed to be located on the northwest portion of the fuel
island. Soil boring 59SB06 was moved approximately 50 feet southwest to a location in
the assumed downgradient groundwater flow direction and off of the fuel island (near the
southwest end of the fuel island). This soil boring was moved to allow for the collection
of surface soil sample (i.e., to identify possible contamination that may have migrated
from the fuel island) and potentially identify groundwater impacts from the fuel island
and/or USTs.

e Soil boring 59SB12 was moved approximately 20 feet southwest to accommodate
moving well 59SB02 downgradient of the fuel islands. Soil boring 59SB12 was moved
to space out the sample collection points downgradient of the fuel islands. A soil pile
was observed in the area and 59SB12 was located adjacent to the soil pile.

e Soil boring 59SB15 was proposed to be located on concrete (i.e., the floor of one of the
former, small buildings in this area) in the Work Plan (Baker, 2007). Soil boring 59SB15
was moved approximately 40 feet southwest to a location in the assumed downgradient
groundwater flow direction and off of the former concrete floor. This soil boring was
moved to allow for the collection of a surface soil sample (i.e., to identify possible
contamination that may have migrated from the former buildings) and potentially identify
groundwater impacts from these former buildings.

Soil borings were advanced using a track-mounted Geoprobe rig (operated by GeoEnviroTech,
Inc. of San Juan, Puerto Rico) and direct push technology (DPT) methods. The soil samples were
collected using a Geoprobe sampler and disposable, clear acetate liners. A summary of soil
boring and monitoring well specifications is provided in Table 4-3. Soil boring logs are presented
in Appendix A.

Soil borings were advanced to depths ranging from 10 to 24 feet bgs. Soil samples were field-
screened for non-specific, total VOCs using a PID equipped with an 11.7 electron volt (eV) probe
and calibrated to isobutylene. The PID readings were recorded on the drilling logs for each
boring (Appendix A). The field screening procedure for soils collected using the DPT Macro-
Core® (MC) Sampler involved making a longitudinal cut along the entire length of the MC liner,
separating the two edges of the liner, and screening the entire length of the soil core with a PID at
approximately 0.5 foot intervals. Measurable organic vapors above background levels were not
observed in any of the 23 boreholes or during the general PID air monitoring.

VOC samples were collected immediately after the sample liner was cut and the sample was
screened with the PID. Soil for VOC analysis was collected using TerraCore”™ sampling devices
and preserved in accordance with USEPA Method 5035 by placing 5 gram aliquots of the sample
in one pre-weighed, 40-milliliter vial containing methanol and two pre-weighed, 40-milliliter
vials containing sodium bisulfate (supplied with the TerraCore” sampling kit). Following VOC
sampling, soil was homogenized and soil samples for Appendix IX SVOCs (including low level
polynuclear aromatic hydrocarbons [LLPAHs]), pesticides, and metals were transferred directly
into pre-labeled sample jars and placed on ice. All surface and subsurface soil samples were
submitted for laboratory analysis of Appendix IX VOCs, SVOCs with LLPAHs, pesticides, and
metals. Table 4-1 provides a summary of the surface and subsurface soil samples collected at
SWMU 59 during the April/May 2010 CMS investigation. QA/QC samples collected during the
soil sampling program are summarized on Table 4-2. Locations of these surface and subsurface
soil samples are shown on Figure 4-1.



September 2012 CMS Investigation

Additional soil samples were collected during the September 2012 CMS Investigation to
complete characterization of soils beneath the concrete pads and pavement. Prior to sampling, the
concrete/asphalt was visually inspected for joints, cracks, holes, and other signs of deterioration
that may have acted as a conduit for potential contaminant migration.

A total of ten surface soil samples were collected from borings 59SB24 through 59SB33 (see
Figure 4-1). Surface soil samples were collected using Macro-Cores® during boring advancement
from the 0 to 1-foot depth interval immediately below the concrete or asphalt surface and gravel
sub-base.

A total of ten subsurface soil samples were collected from borings 59SB24 through 59SB33 from
the 1 to 3-foot depth interval below the concrete or asphalt surface and gravel sub-base. Since
impacts to subsurface soil were not evident based on visual, olfactory, or PID screening,
subsurface soil samples were collected only from the 1 to 3-foot depth interval (immediately
below the surface soil interval) as described in the June 15, 2012 Work Plan letter.

The borings were advanced using a track-mounted Geoprobe rig (operated by On-Site
Environmental, Inc. of Dorado, Puerto Rico) and DPT methods. The soil samples were collected
using a Geoprobe sampler and disposable, clear acetate liners. The Geoprobe rig utilized a
carbide tip drill bit to break the concrete or pavement to gain access to the soils beneath the
concrete or pavement with the soil sampling tools. A summary of soil boring specifications is
provided in Table 4-3. Soil boring logs are presented in Appendix A.

VOC samples were collected immediately after the sample liner was cut and the sample was
screened with the PID. Soil for VOC analysis was collected using TerraCore”™ sampling devices
and preserved in accordance with USEPA Method 5035 by placing 5 gram aliquots of the sample
in one pre-weighed, 40-milliliter vial containing methanol and two pre-weighed, 40-milliliter
vials containing laboratory-grade deionized (DI) water (supplied with the TerraCore® sampling
kit). Following VOC sampling, soil was homogenized and soil samples for Appendix IX SVOCs
(including LLPAHSs) and metals were transferred directly into pre-labeled sample jars and placed
on ice. All surface and subsurface soil samples were submitted for laboratory analysis of
Appendix IX VOCs, SVOCs with LLPAHs, and metals. Table 4-1 provides a summary of the
surface and subsurface soil samples collected from beneath the concrete pads and pavement at
SWMU 59 during the September 2012 CMS investigation; associated QA/QC samples are
summarized on Table 4-2. Locations of these surface and subsurface soil samples are shown on
Figure 4-1.

September/November 2012 Pre-Excavation Delineation Sampling

Pre-excavation delineation sampling was conducted to further refine the proposed excavation
areas and minimize the uncertainty associated with the lateral extent of contaminated soil. The
locations of the pre-excavation delineation samples (59SS01 through 59SS34) are shown on
Figure 4-2. A summary of the sampling and analytical program is presented in Table 4-1. The
samples were collected using the Geoprobe rig and DPT methods or stainless steel spoons from 0
to 1 foot bgs or below the concrete pad or asphalt/gravel sub-base as described below. Note that
the originally proposed delineation samples (59SS01 through 59SS24) were collected during the
September 2013 sampling event. The November 2013 samples (59SS25 through 59SS34) were
located, as discussed below, based on the analytical results from the September event to complete
the pre-excavation delineation at each of the areas.



Proposed Area 1 —Two surface soil samples (59SS01 and 59SS02) were collected approximately
25 feet north and east of boring SE-02. In addition, one sample (59SS03) was collected south of
boring 5E-02 from below the concrete pad/gravel sub-base. The samples were analyzed for lead
and zinc. An additional delineation sample (59SS25) was collected approximately 35 feet west of
598801 for zinc analysis to complete the zinc delineation in this area.

Proposed Area 2 — One surface soil sample (59SS04) was collected approximately 25 feet west
of boring 5E-03; two samples (59SS05 and 59SS06) were collected approximately 25 feet south
of boring 59SB09 from below the concrete pad/gravel sub-base; one surface soil sample
(59SS07) was collected approximately 25 feet south of boring 5E-04. The samples were
analyzed for copper, lead, and zinc. An additional delineation sample, 59SS26 was collected
west of 59SS04 for copper, lead and zinc analysis to complete the delineation between Areas 1
and 2. Two additional delineation samples (59SS27 and 59SS28) were also collected south of
59SS07, between 59SS07 and 59SS08 for lead and zinc analysis to complete the delineation of
these parameters between Areas 2 and 3.

Proposed Area 3 — Two surface soil samples (59SS08 and 59SS09) were collected approximately
25 feet north and south of boring 5E-06. In addition, one sample (59SS10) was collected
approximately 25 feet west of boring 5E-06 from below the concrete pad/gravel sub-base. The
samples were analyzed for lead and zinc. As indicated above, two additional delineation samples
(59SS27 and 59SS28) were collected between 59SS07 and 59SS08 for lead and zinc analysis to
complete the delineation of these parameters between Areas 2 and 3. Two additional delineation
samples (59SS29 and 59SS30) were also collected south of 59SS09 for lead analysis to complete
the delineation between Areas 3 and 4.

Proposed Area 4 —Three surface soil samples (59SS11 through 59SS13) were collected
approximately 25 feet north, west, and east of boring 59SB14. The samples were analyzed for
copper and zinc. An additional delineation sample (59SS31) was collected west of 59SS12 for
zinc analysis to complete the delineation of Area 4.

Proposed Area 5 —Two surface soil samples (59SS14 and 59SS15) were collected approximately
25 feet west and east of boring 59SB15. In addition, one sample (59SS16) was collected
approximately 25 feet north of boring 59SB15 from below the asphalt pavement/gravel sub-base.
The samples were analyzed for lead and zinc.

Proposed Area 6 —Four surface soil samples (59SS17 through 59SS20) were collected
approximately 25 feet radially outward in the cardinal compass directions from boring 59SB17.
The samples were analyzed for zinc. An additional delineation sample (59SS32) was collected
was collected south of 59SS20 for zinc analysis to complete the southern delineation of Area 6.

Proposed Area 7 —Four surface soil samples (59SS21 through 59SS24) were collected
approximately 25 feet radially outward in the cardinal compass directions from boring 59SB12.
The samples were analyzed for zinc. Two additional delineation samples (59SS33 and 59SS34)
were collected for zinc analysis north and west of Area 7 to complete the zinc delineation.

4.2 Monitoring Well Installation and Groundwater Sampling

Installation of monitoring wells and groundwater sampling took place during the April/May 2010
CMS Investigation. A summary of soil boring and monitoring well specifications is provided in
Table 4-3. Soil boring logs and well construction records are presented in Appendix A. There
were no additional monitoring wells installed or groundwater samples collected during the
September 2012 CMS Investigation.



Monitoring wells were installed in ten (59SB01 through 59SB10) of the twenty-three soil borings
using hollow-stem augers (HSAs). The locations of the monitoring wells are shown on Figure
4-1. The monitoring well array was proposed in order to delineate potential impacts to
groundwater from former SWMU 59 activities. As stated in the previous section, the monitoring
wells were installed at the locations proposed in the work plan with the exception of 59BS02,
59SB06, 59SB07, 59SB08, and 59SB09 which were moved based on field conditions.
Movement of these groundwater monitoring wells was practical with regards to soil sample
collection and still provided adequate spacing and positioning to delineate potential groundwater
contamination.

The Work plan for SWMU 59 stated that depth to groundwater was expected to be within 10 to
15 bgs (Baker 2007). However, the total depths of the monitoring wells varied from
approximately 15 feet bgs to 24 feet bgs depending on the interpreted depth to the saturated soil.
Monitoring wells were constructed of 2.0-inch Inside Diameter (ID), Schedule 40 Polyvinyl
Chloride (PVC), with flush joint threads. Each well was provided with 10-foot long well screens
and attempts were made to install the screens to straddle the water table. The well screen and
bottom cap were set at the bottom of the borehole and the screen was connected to a threaded,
flush-joint, riser. The annular space around the well screen was backfilled with a well-graded,
fine to medium sand as the augers were withdrawn from the borehole. The sand was extended to
approximately two feet above the top of the screened interval. An approximately two-foot thick
sodium bentonite seal was placed above the sand pack. The bentonite was hydrated with potable
water. The annular space above the bentonite seal was backfilled with a cement/bentonite grout
to prevent surface water from infiltrating into the screened groundwater monitoring zone. An
expandable, water tight locking cap with a vent hole was placed at the top of the casing. The
wells at boring locations 59SB01, 59SB02, 59SB03, 59SB04, 59SB06, 59SB07, 59SB08, and
59SB09 were completed at the surface with a stickup of approximately three feet; a five foot
protective casing constructed of four-inch square steel was used. The protective casing was
placed over the riser and surrounded by an approximate 2 feet by 2 feet (length x width) and 6
inches thick concrete pad. Steel bollards were installed at all wells that were completed at the
surface with a stickup protective casing. As additional protection, the steel bollards were painted
a bright color to aid in visibility. The wells at boring locations 59SB05 and 59SB10 were
completed at the surface with a "flush" manhole type cover given their location on the asphalt
roadway and concrete pad, respectively.

Monitoring well development consisted of surge and bail using a decontaminated bailer. In most
cases, more than three well volumes of water were removed in an effort to reduce turbidity and
improve clarity to ensure successful low flow sampling parameter equilibrium. An attempt was
made to reduce turbidity to less than 20 Nephelometric Turbidity Units (NTUs), as specified in
the work plan. A minimum of three well volumes were bailed from each of the newly installed
wells, with the exception of 59SB03, meeting the development criteria. Well 59GWO03
intercepted only approximately 2.0 feet of the water table and was identified as low yield during
development. Well 59SB03 required several periods of recharge between individual development
to remove the required three well volumes.

The groundwater was sampled using a decontaminated bladder pump equipped with a new Teflon
bladder and low-flow sampling techniques at each well with the exception of well 59GWO03 due
to its insufficient groundwater yield observed during development. Well 59SB03 was sampled
using a decontaminated bladder pump once it recovered sufficiently from presample dewatering.

For the wells sampled using low-flow techniques, field parameters of pH, temperature, turbidity,

conductivity, dissolved oxygen, and oxidation-reduction potential were measured and recorded on
individual Well Detail and Sample Logs, which can be referenced in Appendix A. The sampling
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criteria were met as there were no significant deviations of the required sample purge field
parameters (turbidity was slightly outside the suggested plus/minus 10 percent range for several
samples). The groundwater samples for dissolved metals analysis were filtered in the field using
new, disposable in-line filters (0.45 micrometer). The groundwater sample designations
correspond to the representative soil boring location. For example, the groundwater sample
collected from soil boring location 59SB01 was designated S9GWO1.

Ten groundwater monitoring wells (newly installed wells 59SB0O1 through 59SB10) were
sampled at SWMU 59 during the April/May 2010 CMS investigation. The samples were
transferred directly into pre-labeled, laboratory provided sample jars and placed on ice. The
samples were shipped in coolers with chain-of-custody forms (provided in Appendix B) to the
fixed-base analytical laboratory for analysis. All groundwater samples were analyzed for
Appendix IX VOCs, SVOCs with LLPAHs, pesticides, and total and dissolved metals as outlined
in the Work Plan and on Table 4-1.

4.3 Groundwater Level Measurements

Depth to groundwater measurements were collected during the April/May 2010 CMS field
investigation from each of the newly installed monitoring wells shortly after installation and prior
to and after well development and sampling activities.

Additionally, groundwater measurements were collected from the ten newly installed monitoring
wells and existing wells 13MWO04 and 74VP07b at the end of the April/May 2010 field
investigation on May 24, 2010 to allow for groundwater equilibration in the respective wells.
Two additional rounds of groundwater elevation measurements were collected on January 13,
2011 and August 30, 2011 to provide an indication of the seasonal groundwater elevation. The
water level measurements are provided in the field logbooks in Appendix A and the water level
measurements and calculated groundwater elevations are summarized on Table 4-3.

Groundwater levels were measured from the top of PVC riser and the groundwater elevations
were calculated from the surveyed elevation of the top of riser. A discussion of the survey
activities are provided in Section 4.8. The groundwater level measurements were used during
well development, groundwater sampling, and hydraulic conductivity testing activities (e.g.,
calculate well volumes and monitor draw down) and to develop a potentiometric
surface/groundwater contour map. Potentiometric surface maps for SWMU 59 were developed
using the May 24, 2010 and January 13, 2011 groundwater level data and are discussed in Section
5.2.2.

4.4 Surface Water and Sediment Sampling

April/May 2010 CMS Investigation

The approved Final SWMU 59 CMS Work Plan (Baker, 2007) did not identify surface water or
sediment as a sampling media. However, during the April/May 2010 CMS field investigation the
field team observed that an outfall was present across the street beyond the SWMU boundary
(west of Forrestal Road). The field team determined that stormwater was being diverted through
a series of culverts from the SWMU, underneath Forrestal Drive, to an outfall that drains into a
small pool, contiguous to a freshwater drainage ditch. Therefore, the field team decided to collect
three surface water and sediment samples, as follows:

e 59SWO01/59SDO01 - collected from the small pool of water near where the outfall
discharges.
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e  59SW02/59SD02 - collected on the north side of the pool of water across Forrestal Road.
e 59SWO03/59SDO03 - collected on the south side of the pool of water.

Surface water and sediment sample collection is discussed below.

4.4.1 Surface Water Sampling

April/May 2010 CMS Investigation

Three surface water samples were collected from the small pool; 59SWO01 was collected on
April 20, 2010, while surface water samples 59SWO02 and 59SWO03 were collected on May 20,
2010. Three samples were collected from the pool to fully characterize the pool due to its size
(approximately 12 feet in diameter). All three surface water samples were collected using the
direct-dip method from approximately the top one foot of the three foot deep pool. The direct dip
uses a 1-liter laboratory certified clean, unpreserved amber glass bottle. The surface water was
then decanted into appropriate laboratory supplied containers and placed on ice for laboratory-
based chemical analysis. Surface water samples were submitted to the laboratory for analysis of
Appendix IX VOC, SVOCs with LLPAHs, pesticides, and total and dissolved metals. All
dissolved metal samples were field filtered into the appropriate container, and placed on ice prior
to shipment. Table 4-1 provides a summary of the surface water samples collected at SWMU 59.

4.4.2 Sediment Sampling
April/May 2010 CMS Investigation

Three sediment samples were collected from the small pool; 59SD01 was collected on April 22,
2010, while sediment samples 59SD02 and 59SD03 were collected on May 20, 2010. All three
sediment samples were collected by advancing a disposable 4-foot acetate liner into the sediment
and extracting the first six inches of the sediment. The sediment sample was homogenized
following the removal of debris and VOC sample collection, and then a portion was transferred
into pre-labeled glass jars and placed on ice. Sediment characteristics such as texture and
saturation were noted in the field logbook. The sediment samples were submitted to the
laboratory for analysis of Appendix IX VOCs, SVOCs with LLPAHs, pesticides, metals, and
total organic carbon (TOC). Acid Volatile Sulfide/Simultaneously Extracted Metals (AVS/SEM)
was also requested for samples 59SD02 and 59SD03. Note that LLPAH analysis was requested
for sediment samples 59SD02 and 59SD03. However, the lab was not able to run the LLPAHs
via Selected [on Monitoring (SIM) analysis due to sample matrix and the large amount of organic
material present in the samples. Instead, SVOCs were only reported for samples 59SD02 and
59SDO03 using the full scan analysis (8270D). Table 4-1 provides a summary of the sediment
samples collected at SWMU 59.

September 2012 CMS Investigation

Additional sediment samples were collected from Freshwater Drainage Ditch No. 1 in order to
determine if copper, lead, and zinc had migrated beyond the pool at ecologically important
concentrations (i.e., concentrations greater than sediment screening values and background). The
additional sampling included the collection of nine sediment samples (59SD04 through 59SD12
as shown on Figure 4-1) from Freshwater Drainage Ditch No. 1 downstream of the pool.

The furthest downstream sediment sample (59SD12) was collected first to prevent interference
from disturbed, floating sediment caused by upstream sampling efforts. Sample 59SD12 was
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collected from a location approximately 320 feet downstream from the confluence of the SWMU
59 storm water discharge and Drainage Ditch No. 1. The subsequent samples (59SD11 through
59SD04) were then collected from downstream to upstream at approximate 40-foot intervals
along the length of the drainage ditch. The samples were collected from a depth of 0 to 0.5 feet
bgs using disposable, stainless steel spoons and analyzed for copper, lead, and zinc (see Table 4-

).

4.5 Decontamination and Investigation Derived Waste

The Geoprobe® rods and MacroCore® samplers were decontaminated between borings by
washing the equipment with Liquinox® detergent and potable water followed by a potable water
rinse. Hollow-stem augers were decontaminated between borings/monitoring wells at a central
decontamination pad using a high-pressure, hot water wash. Decontamination fluids were
pumped regularly from the pad into Department of Transportation-approved 55-gallon drums.

Disposable sampling equipment (e.g., acetate liners and stainless steel spoons for soil and
sediment sampling) was used to the extent practicable in order to minimize the potential for
cross-contamination. Non-disposable sampling equipment (i.e., a stainless steel bucket auger used
on May 24, 2010), other than the bladder pumps used for groundwater sampling, was
decontaminated between each sample by washing with Liquinox” detergent, followed by a
laboratory-grade DI water rinse, a 10 percent nitric acid rinse, a DI water rinse, a methanol rinse,
and a final DI water rinse.

Prior to groundwater sampling each day, the bladder pumps were dismantled, and the components
were decontaminated by washing with Liquinox® detergent followed by a laboratory-grade DI
water rinse, a 10 percent nitric acid rinse, a DI water rinse, a methanol rinse, and a final DI water
rinse. Between wells, the bladder pumps were dismantled, and the components were washed with
Liquinox® detergent followed by a DI water rinse. New Teflon® bladders and Teflon®-lined
polyethylene tubing were used for each well.

IDW associated with soil sampling and monitoring well installation, including soil cuttings,
groundwater, and decontamination fluids from the 2010 CMS investigation, was containerized
and stored in 55-gallon drums (no IDW was generated during the 2012 CMS Investigation or pre-
excavation delineation sampling). However, the soil cuttings from the soil borings in which no
wells were installed, were placed back into the boring from which they came, as contamination
was not observed. As much as possible, soils last out of the hole were returned first, thereby,
approximating original stratigraphy.

Two IDW samples were collected. One composite soil sample (S9IDWO01) was collected from
drums containing drill cuttings, and one composite aqueous sample (59IDW02) was collected
from drums containing decontamination fluid (from sampling equipment and drill rig). The soil
and water IDW samples were analyzed for toxicity characteristic leaching procedure (TCLP)
VOCs, SVOCs and metals, ignitability, reactive sulfide, and reactive cyanide. The IDW
analytical data is presented in Appendix B. The drums were moved and stored at a secure
location on base following the field work completion. On March 31, 2011, five drums of soil
IDW and one drum of liquid IDW from SWMU 59 (as well as IDW drums from a number of
other SWMUs) were transported by AquaClean to Pefiuelas Valley Landfill in Ponce, Puerto Rico
and disposed of as a non hazardous waste. The IDW disposal documentation is included in
Appendix A.
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4.6 Utility Clearance

All proposed boring locations were first checked for the presence of subsurface utilities. Base
utility mapping revealed drop inlets, storm sewers, and stormwater manholes within the
SWMU 59 boundary or vicinity. A number of these features were field verified in relation to the
proposed sample locations. As described in Section 4.8, all proposed sample locations were
field-located using a Global Positioning System (GPS). Underground utilities were not
encountered during the sampling activity.

4.7 Site Clearing

Once the proposed sample locations were located using a GPS unit, minimal site clearing
activities were performed to provide access routes for the drill rig to the proposed sample
locations. The proposed sample locations were marked with pin flags and/or survey flagging.

4.8 Surveying

Prior to entering the field, an electronic "shape file" (which included each proposed soil boring
location) was uploaded to the GPS data collector. Once in the field, the GPS unit was used to
navigate to each sample location. Each sample location was flagged and identified using the
numbering system as described in the soil sampling and analysis section of the Work Plan.

As a sub-consultant to Baker, PJDC conducted a site survey at NAPR from May 24 through May
28, 2010 at SWMU 59. After the permanent monitoring wells were installed, their coordinates
were more accurately surveyed using conventional survey methods. Conventional surveying was
selected specifically because of the accuracy of data they provide to produce groundwater contour

mapping:

+/- 0.01 Vertical
+/- 0.05 Horizontal

Each permanent monitoring well installed at SWMU 59 was surveyed. Also, two existing
monitoring wells adjacent to SWMU 59 (13MWO04 and 74VP07b) were also surveyed. An
elevation was obtained from the top of PVC riser for water level elevation calculations and a spot
ground surface elevation was also obtained. All survey data was submitted to Baker for use in
office application software such as Auto Computer Aided Design and Drafting (CADD).
Coordinates were obtained and input into a CADD/Geographic Information System (GIS) to
produce the maps used in this CMS report.

In addition to the monitoring well survey; soil boring samples, various site structures, and one
storm water outfall were also surveyed by PJIDC. The coordinate system used for the survey was
U.S. State Plane 1983, Puerto Rico/Virgin Island 5200, and the NAD (North American Datum)
1983, with units in U.S. survey feet.

4.9 Quality Assurance/Quality Control Sampling

Field QA/QC samples were collected to assess the precision and accuracy/bias of the data and
included field duplicate samples, MS/MSD samples, trip blanks, field blanks, and equipment
rinsate blanks as described below. Although the MS/MSD is not typically considered a field
QA/QC sample, it was included herein because location determination was established in the
field. Summary matrices of the QA/QC samples collected and the associated analyses are
presented in Table 4-2.



4.9.1 Field Duplicate Samples

Field duplicate samples were collected at a minimum frequency of 10 percent for each group of
primary environmental samples of a similar matrix, as follows:

April/May 2010 CMS Investigation

e Soil — Eight duplicate samples corresponding to 65 samples
e Groundwater — One duplicate sample corresponding to 10 samples

September 2012 CMS Investigation

e Soil — Two duplicate samples corresponding to 20 samples
e Sediment — One duplicate sample corresponding to nine samples

September/November 2012 Pre-Excavation Delineation Sampling
e Soil — Four duplicate samples corresponding to 34 samples

The duplicate samples consisted of one unique sample, split into two aliquots, and analyzed
independently for the same parameters as the corresponding original samples (see Table 4-1).
Duplicate soil/sediment samples analyzed for parameters other than VOCs were homogenized
and split. Samples for VOC analysis were not homogenized, but select segments of the soil were
collected. Duplicate water samples were collected immediately after the corresponding primary
sample for each analytical suite. The results were used during the data validation process to
evaluate the consistency and reproducibility of the field sampling and analytical procedures (i.c.,
precision).

4.9.2 Matrix Spike/Matrix Spike Duplicate Samples

MS/MSD samples were collected at a minimum frequency of 5 percent for each group of primary
environmental samples of a similar matrix, as follows:

April/May 2010 CMS Investigation

e Soil — Five MS/MSD samples corresponding to 65 samples
e Groundwater — One MS/MSD sample corresponding to 10 samples

September 2012 CMS Investigation

e Soil — One MS/MSD sample corresponding to 20 samples
¢ Sediment — One MS/MSD sample corresponding to nine samples

September/November 2012 Pre-Excavation Delineation Sampling

e Soil — Three MS/MSD samples corresponding to 34 samples
The samples were collected in the field using the same procedures as the duplicate samples and
analyzed independently for the same parameters as the corresponding original samples (see Table

4-1). The results were used during the data validation process to evaluate analytical bias and
precision for constituents in the specific sample matrices.
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4.9.3 Trip Blanks

Trip blanks were samples of analyte-free water prepared at the laboratory before commencement
of the sampling events and shipped to the sampling team along with the unopened sample
containers. The trip blanks were then randomly selected and included in each cooler containing
samples for volatile organics analysis. Six trip blanks (59TBO1 through 59TB06) were analyzed
for Appendix IX VOCs during the April/May 2010 CMS Investigation; one trip blank (59TB07)
was analyzed for Appendix IX VOCs during the September 2012 CMS Investigation. The results
were used during the data validation process to evaluate potential field or laboratory
contamination introduced during sampling, storage, and transport (i.e., accuracy/bias). Trip
blanks were not prepared/analyzed during the September/November 2012 pre-excavation
delineation sampling because none of the samples were analyzed for volatile organics.

4.9.4 Field Blanks

One field blank (59FB01) was collected from the laboratory-grade DI water used for
decontamination purposes and as the source water for the equipment rinsate blanks during the
April/May 2010 CMS Investigation. In addition, one field blank (59FB02) was collected from the
store-bought distilled water used for decontamination purposes during this investigation. Two
field blanks (59FB03 and 59FB05) also were collected from the laboratory-grade DI water used
for decontamination purposes and as the source water for the equipment rinsate blanks during the
September 2012 CMS Investigation and September/November 2012 pre-excavation delineation
sampling. No store-bought distilled water was used for decontamination purposes during the
2012 investigations, so additional field blanks were not necessary.

The field blanks were collected under representative field conditions and analyzed for parameters
shown in Table 4-2. The results were used during the data validation process to evaluate potential
contamination introduced during sampling, storage, and transport (i.e., accuracy/bias).

4.9.5 Equipment Rinsate Blanks

One equipment rinsate blank was collected per day of sampling for one piece of sampling
equipment. Eleven equipment rinsate blanks (S9ERO1 through 59ER11) were collected from the
disposable and non-disposable sampling equipment used during the April/May 2010 CMS
Investigation, as follows:

Acetate Geoprobe® Liner — 59ERO01 through 59ER07
Teflon” Bladder — S9ER08

Teflon®-Lined Polyethylene Tubing — 59ER09
Stainless Steel Bladder Pump — 59ER10

Stainless Steel Bucket Auger — S9ER11

In addition, four equipment rinsate blanks (S59ER12 through 59ER15) were collected from the
disposable and non-disposable sampling equipment used during the September 2012 CMS
Investigation and September/November 2012 pre-excavation delineation sampling, as follows:

e Acetate Geoprobe® Liner — 59ER12
e Disposable Zip-Lock Baggie — S9ER13
e Disposable Stainless Steel Spoon — 59ER14 and 59ER15

The equipment rinsate blanks were collected under representative field conditions by running
laboratory-grade DI water over/through the sampling equipment and placing it into the
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appropriate sample containers for laboratory analysis. The samples were analyzed for parameters
shown in Table 4-2. The results were used during the data validation process to verify that the
sampling equipment did not contribute to contamination of the samples (i.e., accuracy/bias).

4.10 Laboratory Analysis

Samples collected for laboratory analysis were stored on ice in coolers at approximately 4°
Celsius and delivered by Federal Express to CompuChem in Cary, North Carolina (April/May
2010 CMS Investigation) or Test America in Savannah, Georgia (September 2012 CMS
Investigation and September/November 2012 pre-excavation delineation sampling). Chain-of-
custody forms (Appendix A) were completed and enclosed in the shipping packages. In addition,
chain-of-custody seals were placed on each shipping package.

Summary matrices showing the primary environmental and QA/QC samples collected and the
associated analyses are presented in Tables 4-1 and 4-2. A complete set of laboratory analytical
results and supporting information, including laboratory quality assurance manuals, standard
operating procedures (SOPs), parameter lists, quantitation limits, and non-detect Limit of
Detection (LOD) values/screening criteria comparison, are included in Appendix B. The data was
certified by a Puerto Rico-certified chemist; the certifications are included in Appendix C.

4.11 Data Validation

Independent, third-party data validation was conducted by DataQual Environmental Services of
St. Louis, Missouri. Laboratory analytical data (except soil and liquid IDW data) were evaluated
to assess the technical adequacy and usability of the data. The data were validated in accordance
with the SW-846 methods used by the laboratory, specifications set forth in the USEPA Region 2
SOPs for validation of organic data acquired using SW-846 methods (USEPA, 2008a; USEPA
2008b; USEPA 2008c¢), and professional judgment. The Department of Defense (DoD) Quality
Systems Manual for Environmental Laboratories (DoD, 2010) also was consulted. It should be
noted that Region 2 has not developed validation checklist SOPs for the methods used to assess
inorganics (SW-846 Methods 6010C/6020A/7470A/7471B for metals). Therefore, alternative
worksheets were used. Non-compliant analytical results were qualified using Region 2 flagging
conventions. The data validation report summaries for each Sample Delivery Group (SDG) are
included in Appendix C.
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5.0 PHYSICAL RESULTS

The following sections provide a brief discussion of the site conditions at SWMU 59 at the time
of the CMS investigations, conducted in April/May 2010 and September/November 2012. The
site geology and hydrogeology, as ascertained from the soil boring program and other available
information, is described herein.

51 Site Conditions

SWMU 59 is approximately 10 acres in size and is located east of Forrestal Drive (see Figure
4-1). The majority of the site is developed, with concrete and paved (asphalt) surfaces
throughout. The center of the SWMU is at 18° 14’ 14.48” north latitude and 65° 37’ 16.01” west
longitude respectively. Site features include Buildings 60, 258, and 377; abandoned fuel islands
(a total of four), a wash pad, and an oil water separator.

Although most of the site is developed, vegetation is persistent in the southwestern portion of the
SWMU (near the refueling islands) and within narrow bands along the outer perimeters of the
concrete and paved surfaces around the site. Dominant tree, shrub, and herbaceous vegetation
documented during the site visit included white lead tree (Leucaena leucocephala), white
indigoberry (randia aculeata), climbing day flower (Commelina diffusa), guinea grass (Urochloa
maxima), light blue snakeweed (Stachytarpheta jamaicensis), gumbo limo (Bursera simaruba),
bretonica prieta (Melochia nodiflora), fringed windmill grass (Chloris ciliata), barrelier’s
woodsorrel (Oxalis barrelieri), tropical fimbry (fimbristylis cymosa), and ocean blue morning
glory (Ipomoea indica).

No aquatic natural resources (i.e., streams, wetlands, or drainage ditches) were observed within
the SWMU 59 boundary. However, a small pool (Appendix A, Photo 10), contiguous to a
freshwater drainage ditch was identified west of SWMU 59, on the opposite side of Forrestal
Drive. During the CMS investigation, the field team determined that stormwater is diverted
through a series of culverts from the SWMU, underneath Forrestal Drive, to an outfall associated
with the small pool.

5.2 Geology/Hydrogeology

The following sections provide a discussion of the geology and hydrogeology of SWMU 59,
based on observations made during the CMS field investigation.

5.2.1 Geology

SWMU 59 is located in an upland area within the Forrestal Area of the base. The upland areas of
NAPR include the hills encompassing the Tow Way Fuel Farm and hospital areas, and the hills
encompassing the area behind the Exchange, the former Atlantic Fleet Weapons Training Facility
(AFWTF) Command, and the Bundy area. These upland areas are underlain by bedrock
(predominately Gabbro) and exhibit varying degrees of weathering. Typically, the bedrock is
overlain by a relatively thin residual soil originating from weathered-in-place bedrock. This
residual soil generally consists of clay, silt, and/or sand. Ground elevations range between
approximately seven feet mean sea level (msl) near the southwest corner of the SWMU and
approximately 16 feet msl on the concrete pad in the northeast portion of the SWMU (i.e., 107
and 116 feet datum; note that the datum plan used is the Mean Low Water plus 100.00 foot as
established by the U.S. Navy Survey Section [November 1941]).
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Twenty-three soil borings were advanced at SWMU 59 during the April/May 2010 CMS field
investigation to profile surface and subsurface conditions. Geologic cross sections were prepared
to depict the shallow subsurface conditions at SWMU 59. The cross section locations are
provided on Figure 5-1 and cross sections A-A’ and B-B’ are shown on Figure 5-2. Boring logs
are provided in Appendix A.

Based on information obtained from the soil borings, the majority of SWMU 59 is underlain by
fill material including varying combinations of clay to gravel. The eastern portion of SWMU 59,
beneath the concrete pad, is underlain by weathered bedrock (59SB10 and 59SB19). Note that
the presence of residual soil was not readily identifiable or observed during the drilling and
logging activities. Consequently, the term weathered bedrock is used to describe weathered-in-
place bedrock without regard to the degree of weathering. The shallow subsurface materials (i.e.,
fill and varying degrees of weathered bedrock,) encountered at SWMU 59 is not unusual
considering the cut and fill construction methods likely employed for the development of the
SWMU 59 facilities. The fill thickness ranged between approximately 0.3 feet at S9SBOI and 6.5
feet at 59SB15. Weathered bedrock was observed beneath the fill. DPT refusal, indicating a
transition to more competent bedrock was encountered at locations 59SB04 (18.0 feet bgs),
59SBO05 (24.0 feet bgs), S9SB08 (21.0 feet bgs), S9SB09 (15.0 feet bgs), S9SB10 (24.5 feet bgs),
59SB21 (11.0 feet bgs) and 59SB22 (10.0 feet bgs).

5.2.2 Hydrogeology

Groundwater levels were measured in each monitoring well using an electronic water level meter
to the nearest 0.01 foot as previously discussed in Section 4.3. Measurements were taken on May
24,2010 at the end of the April/May field activities following groundwater sample collection and
hydraulic conductivity testing and again on January 13, 2011 to evaluate and confirm
equilibration of the water table. Another round of groundwater levels were taken on August 30,
2011 during the SWMU 74 investigation for comparison.

SWMU 59 was cut into hillsides and is bound to the north, east, and south by the hills with
elevations in excess of 200 feet msl. A local recharge area along the eastern side of the facility’s
concrete pad is likely due to storm water drainage from the adjacent hills. The anticipated flow
direction for the SWMU 59 area is toward the west southwest and the drainage system of the
recreational fields that were constructed on a former mangrove (United States Geological Survey
[USGS], 1957). The water level measurements are provided in the field logbooks in Appendix A
and the water level measurements and calculated groundwater elevations are summarized on
Table 4-3.

Groundwater elevation contours for SWMU 59 using the January 13, 2011 and August 30, 2011
data are provided on Figures 5-3 and 5-4, respectively. Figure 5-3 shows a relatively flat gradient
flowing from the southeast to the northwest and then turning due west. The area of the former
underground storage tank shows the groundwater flow from east to west.

The groundwater levels collected in August 2011 represent high groundwater levels at SWMU 59
due to abnormally high precipitation during Spring/Summer 2011. Water levels were
approximately 4 feet higher than the January 2011 measurements and approximately 8 feet higher
than the May 2010 groundwater levels. Groundwater contours are shown on Figure 5-4 for
August 2011 and show groundwater flow generally from east to west.



The hydraulic gradient was calculated between wells 59SB10 and 59SB06 on Figures 5-3 and 5-4
and was 0.0006 and 0.002, respectively. The average of these two gradients is 0.0013. These
wells were chosen because of the east to west flow direction and the gradient was taken generally
perpendicular to the flow lines.

5.2.3 Hydraulic Conductivity Testing and Groundwater Velocity

The hydraulic properties of the groundwater-bearing zone beneath SWMU 59 were characterized
by conducting rising head slug tests in eight (59SB01, 59SB02, 59SB04 through 59SB06, and
59SB08 through 59SB10) of the ten new monitoring wells following completion of well
installation, development, and groundwater sampling and the water level had returned to
equilibrium. Slug tests were not conducted in wells 59SB03 and 59SB07 due to the limited water
column thickness (less than 1.5 feet and 4.5 feet, respectively). However, the wells in which slug
tests were conducted were representative of the various lithologies encountered and provided
adequate data to characterize the hydraulic conductivity. Falling head slug tests also were not
conducted because the water levels were recorded within the screened interval.

The slug tests were conducted using computerized data loggers/pressure transducers. Prior to slug
testing, the water level was measured in the well. A data logger/pressure transducer was then
placed near the bottom of the well, and a decontaminated slug (solid cylinder) was introduced
into the well to displace an initial volume of water. Once the water level returned to static
conditions, the data logger was started, and the slug was removed. The response to change in
static conditions was measured using the data logger/pressure transducer (rising head slug test).

The slug test data were processed using Microsoft Excel, and Aqtesolv® Pro 4.0 was used to
facilitate the data analysis. The Bouwer and Rice (1976) solution for unconfined aquifers was
used when evaluating the slug test data since confining/semi-confining conditions were not
evident based on lithology and comparisons of the depth to water observed in the associated soil
cores and static water levels measured in the wells. The Bouwer and Rice solution addresses a
variety of well and aquifer geometries and is widely accepted. The hydraulic conductivity
estimates were then examined in context of site lithology.

Although the actual saturated thickness of the groundwater-bearing zone is unknown, a sensitivity
analysis indicated that this variable did not impact the hydraulic conductivity estimates when
multiple values ranging from 20 to 500 feet were used. Therefore, a saturated thickness of 20 feet
was determined to be realistic and was used as the input value. The groundwater-bearing zone
was assumed to be isotropic. Therefore, an anisotropy ratio of 1 was used. A borehole radius of
0.3021 feet and a well casing radius of 0.0833 feet also were used as input values for each of the
tests since these values remained constant. The remaining input values, including total well
penetration depth, static water column height, initial displacement, and displacement versus time,
varied by well based on construction and water level. The test data and type curves, input data,
and hydraulic conductivity estimates are included in Appendix A.

The hydraulic conductivity estimates of the groundwater-bearing zone beneath SWMU 59 ranged
from 0.15 to 0.73 feet/day with an average of 0.37 feet/day (see Table 5-1). Overall, the hydraulic
conductivity estimates were consistent with the known lithologies observed at the well locations.

The effective porosity of the groundwater-bearing zone was estimated to be on the order of 30
percent based on the general porosities of similar materials presented in Wiedemeier et al. (1995).
A groundwater linear velocity estimate was calculated using a variation of Darcy's equation:



V =Ki/n,

where: V = groundwater velocity (feet/day)
K = average hydraulic conductivity (0.37 feet/day)
i = average hydraulic gradient (0.0013 feet/foot)
n. = effective porosity (30 percent)

The groundwater linear velocity estimate is 0.002 feet/day. It should be noted that the velocity
estimate does not take contaminant attenuation factors (e.g., retardation, degradation) or physical
properties (e.g., density, solubility) into account, but it provides a potential transport rate for
contaminants not subject to attenuation in the aquifer.
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6.0 ANALYTICAL RESULTS

This section discusses the results of the laboratory chemical analysis of environmental samples
collected from SWMU 59 including the April/May 2010 CMS Investigation and the September
2012 CMS Investigation (Tables 6-1 through 6-11). The laboratory analytical data for both the
2010 and 2012 CMS Investigations went through a formal, third party data validation process.
Complete validated data tables for the 2010 and 2012 CMS Investigations (excluding the 2012
pre-excavation delineation sample data) are included in Appendix B. Data validation narratives
for the 2010/2012 CMS for SWMU 59 are provided in Appendix C; a summary discussion of the
necessary laboratory level data adjustments to the data is presented in Section 6.7. Data from the
pre-excavation delineation samples collected during the 2012 sampling investigation are
discussed in Section 9.0.

This section presents a summary of the results of the detected compounds in surface and
subsurface soil, groundwater, surface water and sediment as well as a comparison to NAPR
Basewide background concentrations, where applicable for the 2010 and 2012 CMS
Investigations. The detected concentrations of metals in environmental media (specifically,
surface and subsurface soil, groundwater, surface water, and sediment) sampled at SWMU 59
were compared to NAPR-specific background concentrations (Upper Limit of the Mean [ULM]
for each inorganic) established in the Revised Final II Summary Report for Environmental
Background Concentrations of Inorganic Compounds (Baker, 2013), for NAPR.

6.1 Surface Soil
April/May 2010 CMS Investigation

As part of the April/May 2010 CMS investigation, surface soil was collected from nineteen
locations (59SB01-00 through 59SB04-00, 59SB06-00 through 59SB09-00, 59SB11-00 through
59SB15-00, 59SB17-00 through 59SB18-00 and 59SB20-00 through 59SB23-00). There were
two duplicates collected (59SB01-00D and 59SB17-00D) and one MS/MSD (59SB13-00
MS/MSD). Surface soil samples were not collected from soil borings 59SB05 and 59SB16 since
they were located on an asphalt roadway, or from soil borings 59SB10 and 59SB19 since they
were located on a concrete pad. The surface soil samples were analyzed for Appendix IX VOCs,
SVOCs (with LLPAHS), pesticides and metals. The detected organic compounds and inorganics
as compared to the applicable NAPR basewide background value in the surface soil data set are
provided in Table 6-1.

Twelve VOCs were detected in the surface soil data set including 2-hexanone, acetone,
acrylonitrile, benzene, bromomethane, carbon disulfide, chloromethane, methyl acrylonirile,
methyl iodine, propionitrile, m,p-xylene and total xylenes. Except for acetone, these VOCs were
detected in low concentrations in a few samples. Acetone was detected in fifteen of twenty-two
samples ranging from 24 J micrograms per kilogram (ug/kg) to 190 ng/kg. It is important to note
that acetone is a common laboratory contaminant.

Twenty SVOCs (including 17 LLPAHs) were detected in the surface soil samples as shown on
Table 6-1. Most of the SVOCs were detected at low concentrations (i.e., near detection limits).
The surface soil samples that had the most SVOCs detected were the duplicate sample of
58SB01-00, 59SB02-00, 59SB04-00, 59SB09-00 and 59SB15-00, the highest concentrations
detected being in sample 59SB04-00.



Nine pesticides were detected in the surface soil data set including: 4,4’-DDD, 4,4’-DDE. 4.4’-
DDT, beta-BHC, alpha-chlordane, gamma-chlordane, endosulfan sulfate, endrin aldehyde and
methoxychlor. The pesticides detected in general were low in concentration (not much above
reporting limits). Surface soil samples 59SB09-00 and 59SB15-00 resulted in the highest
detections of pesticides 4,4’-DDD, 4,4’-DDE and 4,4’DDT, as shown on Table 6-1.

Seventeen metals were detected in the surface soil samples including:

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc

Of these seventeen metals, twelve were detected in one or more samples at concentrations in
excess of the NAPR basewide background screening value, as shown on Table 6-1. Antimony,
arsenic, barium, beryllium, and vanadium were detected above the basewide background
screening value in one sample; and chromium and copper in two samples as shown on Table 6-1.
Cadmium was detected in three samples slightly above the basewide background screening value
(1.02 milligrams per kilogram [mg/kg]) ranging from 1.3 mg/kg to 2.6 mg/kg. Nickel and zinc
were detected above basewide background screening values in five samples. Nickel was detected
only slightly above its basewide background screening value (20.7 mg/kg), while zinc
concentrations detected above background (115 mg/kg) ranged from 123 mg/kg to 747 mg/kg
(59SB15-00). Lead was detected above its basewide background screening value of 22.0 mg/kg
in seven samples; the highest concentrations were 654 J mg/kg (sample 59SB09-00) and 638
mg/kg (59SB15-00). Selenium was detected above the basewide background screening value in
one sample (59SB20). Tin was detected above its basewide background screening value in nine
samples; the highest detection was 36.5 mg/kg from sample 59SB09-00. Surface soil samples
59SB09-00 and 59SB15-00 resulted in the most exceedances of inorganics detected above base
background screening values and in most cases the highest detected concentrations.

September 2012 CMS Investigation

As part of the September 2012 CMS investigation, surface soil was collected from ten locations
under the concrete/asphalt pads (59SB24-00 through 59SB33-00). There was one duplicate
collected (59SB24-00D) and one MS/MSD (59SB24-00 MS/MSD). The surface soil samples
were analyzed for Appendix IX VOCs, SVOCs (with LLPAHSs), and metals. The detected
organic compounds and inorganics as compared to the applicable NAPR basewide background
value surface soil data set are provided in Table 6-2.
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One VOC, acetone, was detected in the surface soil data set. Acetone was detected in four of
eleven samples ranging from 15 J pg/kg to 45 J pg/kg. As previously noted, acetone is a
common laboratory contaminant.

One SVOC (bis[2-ethylhexyl|phthalate) and two LLPAHs (2-methylnaphthalene and
phenanthrene) were detected in the surface soil samples as shown on Table 6-2. Bis(2-
ethylhexyl)phthalate was detected in six of eleven samples ranging from 11 J pg/kg to 78 J ng/kg.
2-Methylnaphthalene and phenanthrene were detected in one sample (59SB31-00) at
concentrations of 6.4 J pug/kg and 6 J pg/kg, respectively.

Fifteen metals were detected in the surface soil samples, as follows:

Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Mercury
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc

Of these fifteen metals, seven were detected in one or more samples at concentrations in excess of
the NAPR basewide background screening value, as shown on Table 6-2. Barium, beryllium, and
tin were detected above the basewide background screening value in one sample; and copper and
vanadium in two samples as shown on Table 6-2. Chromium was detected in seven samples
above the basewide background screening value (49.8 mg/kg) ranging from 51 mg/kg to 150
mg/kg. Nickel was also detected above the basewide background screening value in seven
samples. Nickel concentrations detected above background (20.7 mg/kg) ranged from 23 mg/kg
to 47 mg/kg.

September/November 2012 Pre-Excavation Delineation Sampling

As part of the September/November 2012 Pre-Excavation Delineation sampling, thrity-four
surface soil samples, four duplicate samples, and three MS/MSD samples were collected and
analyzed during the CMS investigation for SWMU 59. Twenty-four samples (59SS01 through
59SS24) were collected in September 2012 and an additional ten samples (59SS25 through
595S34) were collected in November 2012. All of the pre-excavation delineation samples were
analyzed for copper, lead, and/or zinc. The detected results for the pre-excavation delination data
set as compared to the applicable CAOs are provided in Table 6-3.

Proposed Area 1 — A total of twenty samples (59SS01 through 59SS13 and 59SS25 through
59SS31) plus one duplicate (59SS04D) were collected to delineate the Proposed Area 1.

Nine samples (59SS01 through 59SS03, 59SS08 through 59SS10, 59SS25, 59SS29, and 59SS30)
were collected and analyzed for lead and zinc. Lead and zinc were analyzed for and detected in
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samples 59SS01 through 59SS03 and 59SS08 through 59SS10. Detected concentrations oflead
and zinc exceeded their respective CAOs (96 mg/kg and 120 mg/kg) in 59SS03. Zinc exceeded
the CAO of 120 mg/kg in sample 59SS01 and lead exceeded its CAO in 59SS09. The additional
samples 59SS25, 59SS29, and 59SS30 were collected in Novebmer 2012 to complete delineation
in this area. Sample 59SS25 was analyzed for zinc; however, the detected result did not exceed
the CAO. Both 59SS29 and 59SS30 had detected concentrations of lead that exceeded its CAO
(96 mg/kg).

Seven samples (59SS04 through 59SS07 and 59SS26 through 59SS28) plus one duplicate
(59SS04D) were collected and analyzed for copper, lead, and zinc. Copper, lead, and zinc were
detected in samples 59SS04 through 59SS07. The detected concentartions of copper, lead, and
zinc in samples 59SS04 and 59SS04D all exceeded their respective CAOs (168 mg/kg, 96 mg/kg,
and 120 mg/kg, respectively). Additionally, the detected concetnartion of zinc in sample 59SS07
exceeded its respective CAO. Sample 59SS26 was collected in November 2012 to complete the
delineation and was analyzed for copper, lead, and zinc. All three metals were detected in the
sample, but the detected concetnrations did not exceed the CAOs. Two additional samples,
59SS27 and 59SS28, were collected in November 2012 and analyzed for lead and zinc in order to
complete delineation. Both metals were detected in both samples with zinc exceeding its CAO in
sample 59SS27 and lead and zinc exceeding their respective CAOs in sample 59SS28.

Four samples (59SS11 through 59SS13 and 59SS31) were collected and analyzed for copper and
zinc. Copper and Zinc were detected in samples 59SS11 through 59SS13. All detected
concentrations in these three samples were below their respective CAOs with the exception of the
zinc detection in sample 59SS12 which exceeded the CAO of 120 mg/kg. An additional sample,
598831, was collected in November 2012 and analyzed for zinc in order to complete delination in
this area. The detected concentration of zinc in this sample exceeded its CAO of 120 mg/kg.

Proposed Area 2 — Three samples (59SS14 through 59SS16) plus one duplicate (59SS14D) were
collected to delineate the Proposed Area 5 for surface soil removal. Lead and zinc were analyzed
for and detected in all the samples. All detected concentrations were below their reseptive CAOs
with the exception of zinc in sample 59SS15. Zinc exceded the CAO of 120 mg/kg in sample
59S15.

Proposed Area 3 — Five samples (59SS17 through 59SS20 and 59SS32) were collected to
delineate the Proposed Area 6 for surface soil removal. Lead was analyzed for and detected in
samples 59SS17 through 59SS20. Only one detected concentration of lead (sample 59SS20)
exceeded the CAO of 96 mg/kg. An additional sample (59SS32) was collected and anzlyed for
lead in order to complete delineation in this area. The detected concentration of lead exceeded
the CAO.

Proposed Area 4 — Six samples (59SS21 through 59SS24, 59SS33, and 59SS34) plus one
duplicate (59SS21D) were collected to delineate the Proposed Area 7 for surface soil removal.
Zinc was analyzed and detected in samples 59SS21 through 59SS24. The detected concentrations
of zinc in samples 59SS21, 59SS21D, and 59SS22 exceeded the CAO for zinc (120 mg/kg). An
additional two samples (59SS33 and 59SS34) were collected and analyzed for zinc in roder to
complete delineation in this area. Only the detected concentration in sample 59SS33 exceeded
the CAO for zinc.



6.2 Subsurface Soil

April/May 2010 CMS Investigation

As part of the April/May 2010 CMS investigation, forty-six subsurface soil samples, four
duplicate samples, and three MS/MSD samples were collected and analyzed during the CMS
investigation at SWMU 59. All of the subsurface soil samples were analyzed for Appendix IX
VOCs, SVOCs (including LLPAHSs), pesticides, and metals. The detected results for the
subsurface soil data set as compared to the applicable NAPR basewide background value are
provided in Table 6-3.

Ten VOCs were detected in the subsurface soil data set including acetone, benzene, bromoform,
bromomethane, carbon disulfide, chloromethane, dibromochloromethane, methyl iodine, m,p-
xylene, and total xylenes. All VOC detections were relatively low (i.e., near the detection limits),
with the exception of acetone (a common laboratory contaminant) which was detected in five
samples at a concentration ranging from 26 pg/kg to 150 pg/kg, methyl iodide at location 59SB02
detected at a concentration of 21 pg/kg (30 J ug/kg DUP) from the 1 to 3 foot depth interval, and
bromoform at location 59SB02 detected at a concentration of 35 pg/kg from the 7 to 9 foot depth
interval.

Nineteen SVOCs (including 17 LLPAHs) were detected in the subsurface soil samples as shown
on Table 6-3. Most of these compounds were detected at low concentrations (i.e., near detection
limits), with a few exceptions (mainly PAHs, as shown on Table 6-3). The PAHs were detected
primarily in the following subsurface soil samples: 59SB02-01, 59SB05-01, 59SB08-01,
59SB09-01, 59SB17-01 and 59SB18-01.

Nine pesticides were detected in the subsurface soil data set as follows: 4,4’-DDD, 4,4’-DDE,
4.4°-DDT, beta-BHC, delta-BC, alpha-chlordane, endrin, endrin aldehyde, and heptachlor.
Pesticides were detected in 59SB01-03, 59SB02-01D, 59SB03-04, 59SB04-01, 59SB04-05,
59SB05-01, 59SB06-01, 59SB08-05, 59SB10-01, 59SB13-01D, 59SB15-01, and 59SB18-01.

Seventeen metals were detected in the subsurface soil samples including:

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc



Of these seventeen metals, twelve were detected in one or more samples at concentrations in
excess of the NAPR Base background screening values, as shown on Table 6-3. Arsenic was
detected in three subsurface samples, slightly above the basewide background screening value
(1.59 mg/kg). Barium was detected above the basewide background screening value (220 mg/kg)
in three samples ranging from 229 J mg/kg to 312 mg/kg in 59SB19-05. Beryllium was detected
slightly above the basewide background screening value (0.596 mg/kg) in six samples and one
duplicate sample. Cadmium was detected above the basewide background screening value (0.539
mg/kg) in nine samples; the highest detection was 5 mg/kg in sample 59SB08-05. Chromium
was detected above the basewide background screening value (114 mg/kg) in sample 59SB16-05
at a concentration of 232 J mg/kg. Cobalt was detected above its basewide background screening
value of 26.9 mg/kg in seventeen samples and three duplicates ranging in concentration from 28.5
J mg/kg to 83.9 J mg/kg in subsurface soil sample 59SB02-04. Copper and tin were detected
above their basewide background screening values in a few samples as shown on Table 6-3.
Lead was detected above its basewide background screening value in eleven samples and one
duplicate sample ranging from 6.8 mg/kg to 37.4 mg/kg, in subsurface soil sample 59SB12-05.
Mercury was detected above the basewide background screening value (0.108 mg/kg) in samples
59SB06-03 and 59SB16-05 with concentrations of 0.15 mg/kg and 0.13 mg/kg, respectively.
Nickel was detected above its basewide background screening value in ten samples and one
duplicate, as shown on Table 6-3. Zinc was detected above its basewide background screening
value (88.1 mg/kg) in fifteen samples and two duplicate samples ranging from 88.1 mg/kg to 242
J mg/kg in sample 59SB04-01.

September 2012 CMS Investigation

As part of the September 2012 CMS investigation, eleven subsurface soil samples (59SB24-01
through 59SB33-01) and one duplicate sample (59SB24-01D) were collected from ten locations
under the concrete/asphalt pads. All subsurface soil samples were collected from the 1 to 3 foot
depth interval and were analyzed for Appendix IX VOCs, SVOCs (with LLPAHs), and metals.
The detected results for the subsurface soil data set as compared to the applicable NAPR
basewide background value are provided in Table 6-4.

Two VOCs, acetone and methylene chloride, were detected in the subsurface soil data set.
Acetone was detected in three of eleven samples ranging from 14 J pg/kg to 40 J pg/kg.
Methylene chloride was detected in one of eleven samples at a concentration of 7.2 pg/kg. As
previously noted, acetone is a common laboratory contaminant.

Three SVOCs (2,4-dimethylphenol, bis[2-ethylhexyl]phthalate, and pentachlorobenzene) and one
LLPAH (phenanthrene) were detected in the subsurface soil samples as shown on Table 6-4. 2,4-
Dimethylphenol and pentachlorobenzene were each detected in only one sample. 2,4-
Dimethylphenol was detected in 59SB25-01 at a concentration of 17 J pg/kg, and
pentachlorobenzene was detected in 59SB24-01D at a concentration of 5.6 J pg/kg. Bis(2-
ethylhexyl)phthalate was detected in nine of eleven samples at concentrations ranging from 8.3 J
png/kg to 59 J ug/kg. Phenanthrene was detected in one out of eleven samples at a concentration
of 4.6 J ng/kg.

Fourteen metals were detected in the subsurface soil samples, as follows:

Arsenic
Barium
Beryllium
Cadmium
Chromium



Cobalt
Copper
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Of these fourteen metals, two were detected in one or more samples at concentrations in excess of
the NAPR basewide background screening value, as shown on Table 6-4. Chromium was
detected above the basewide background screening value (114.5 mg/kg) in only one of eleven
samples at a concentration of 120 mg/kg. Nickel was detected above the basewide background
screening value (24.7 mg/kg) in six of eleven samples at concentrations ranging from 25 mg/kg to
44 mg/kg.

6.3 Groundwater
April/May 2010 CMS Investigation

As part of the April/May 2010 CMS investigation, ten groundwater samples (S9GWO1 through
59GW10) and one duplicate sample (59GW02D) were collected and analyzed as part of the CMS
at SWMU 59. The groundwater samples were analyzed for Appendix IX VOCs, SVOCs,
pesticides, and total metals and dissolved metals. The detected results for the groundwater data
set are provided in Table 6-5.

Two VOCs were detected in the groundwater samples, benzene (detected in four of ten samples),
and carbon disulfide (detected in three of ten samples). All detections of VOCs in the
groundwater samples are considered low (i.e., near detection limits).

Four SVOCs were detected in the groundwater samples including bis(2-ethylhexyl)phthalate,
naphthalene, phenanthrene and pyrene. These SVOCs were detected in one or two samples at
low concentrations (i.e., near the detection limit).

The pesticide, alpha-chlordane was detected in one groundwater sample (59GW04) at a
concentration of 0.016 JN micrograms per liter (ug/l). The JN qualifier means the analyte was
tentatively identified and has an estimated value.

Fourteen total metals were detected in the groundwater samples, including:

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel



Selenium
Silver
Thallium
Vanadium

None of these total metals were detected at concentrations in excess of the NAPR basewide
background screening value for groundwater.

Thirteen dissolved metals were detected in the groundwater samples, including:

Antimony
Arsenic
Barium
Cadmium
Chromium
Cobalt
Copper
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Vanadium was detected at concentrations in excess of the NAPR basewide background screening
value for groundwater (21 pg/L) in seven of the ten groundwater samples with concentrations
exceeding background ranging from 22.8 pg/L to 179 pg/L.

6.4 Surface Water
April/May 2010 CMS Investigation

As part of the April/May 2010 CMS investigation, three surface water samples (59SWO01 through
59SWO03) were collected and analyzed during the CMS investigation at SWMU 59. The surface
water samples were analyzed for Appendix IX VOCs, SVOCs, pesticides, total metals and
dissolved metals. Please note that total calcium and total magnesium were requested and reported
in 59SWO01, these metals were also verbally requested for 59SW02 and 59SWO03, but were not
analyzed due to laboratory oversight. The detected results for the surface water data set as
compared to the applicable NAPR background value non-airfield freshwater drainage ditch
surface water data set are provided in Table 6-6.

Four VOCs were detected in the surface water samples as follows: bromodichloromethane,
carbon disulfide, chloroform, and dibromochloromethane. The detected concentrations were low
(near reporting limits). Two SVOCs (fluoranthene and pyrene) were detected in 59SWO02 and
59SWO03, at low concentrations. Pesticides 4,4’-DDE and 4,4- DDT were detected in sample
59SWOL1 at concentrations of 0.006 J ug/L and 0.0065 J ug/L, respectively.

Ten total metals were detected in the surface water samples including:

e Antimony
e Arsenic



Barium
Calcium
Chromium
Cobalt
Copper
Selenium
Vanadium
Zinc

None of these total metals were detected at concentrations in excess of the NAPR background
screening value for non-airfield non-airfield freshwater drainage ditch surface water.

Nine dissolved metals were detected in the surface water. These include:

Antimony
Arsenic
Barium
Chromium
Cobalt
Copper
Selenium
Vanadium
Zinc

None of these dissolved metals were detected at concentrations in excess of the NAPR
background screening value for non-airfield freshwater drainage ditch surface water.

6.5 Sediment
April/May 2010 CMS Investigation

As part of the April/May 2010 CMS investigation, three sediment samples (59SD01 through
59SD03) were collected. The sediment samples were collected for analysis of Appendix IX
VOCs, SVOCs (including LLPAHS), pesticides, metals, AVS/SEM, and TOC. AVS/SEM was
not analyzed in sample 59SD01. The detected results for the sediment data set are provided in
Table 6-7.

Four VOCs were detected in sediment samples including acetone (detected in two of the sediment
samples), carbon disulfide (detected in one sample), and m,p-xylene and total xylenes detected in
59SDO1.

Twelve SVOCs were detected in the sediment samples including 2-methylnaphthalene,
acenaphthylene, anthracene, benzo(a)anthracene, bis(2-ethylhexyl)phthalate, butyl benzyl
phthalate, chrysene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, and pyrene.
The detections were relatively low. All SVOCs listed above were detected in 59SDO01. Bis(2-
ethylhexyl)phthalate was detected in all three sediment samples. Fluoranthene and pyrene were
also detected in both 59SDO01 and 59SDO03.

Nine pesticides were detected in the sediment soil data set as follows: 4,4’-DDD, 4,4’-DDE,
4.4’-DDT, aldrin, alpha-chlordane, gamma-chlordane, dieldrin, endrin aldehyde, and heptachlor.
The pesticides detected were generally low in concentration. The highest detected concentrations
were 4,4-DDE detected at 35 J pg/kg, 32 J png/kg, and 160 pg/kg from 56SD01 though 59SD03,
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respectively; and gamma-chlordane detected at 18 J pg/kg and 31 J pg/kg, in samples 59SDO01
and 59SD02.

Sixteen total metals were detected in the sediment samples including;:

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

The sediment samples were compared to the non-airfield freshwater drainage ditch background
screening values as shown on Table 6-7. Of the sixteen metals detected, six were detected at
concentrations exceeding the background screening values. Beryllium, nickel, and zinc were
detected above the basewide background screening value in all three samples. Copper and
mercury were detected slightly above their basewide background screening values, as shown on
Table 6-7. Lead was detected in sample 59SDO01 at a concentration of 71.2 mg/kg, above the
basewide background screening value of 26.8 mg/kg. The basewide background number for zinc
is 105 mg/kg and the exceedances ranged in concentration from 122 J mg/kg in 59SDO01 to 176
mg/kg in 59SDO03.

A more detailed comparison to relevant criteria is given in Sections 7.0 and 8.0. The AVS/SEM
data was incorporated into the ecological risk assessment as part of this document and is not
presented in this Section; please refer to Section 7.9.1.5 and Table 7-50 for results and discussion.

Total organic carbon concentrations ranged from 21,000 mg/kg to 68,100 mg/kg.
September 2012 CMS Investigation

As part of the September 2012 CMS investigation, nine sediment samples (59SD04 through
59SD12) and one duplicate sediment sample (59SD04D) were collected from Freshwater
Drainage Ditch No. 1. The sediment samples were analyzed for copper, lead, and zinc. The
detected results for the sediment data set are provided in Table 6-8.

Copper was detected above the background screening value (131 mg/kg) in four of ten samples at
concentrations ranging from 134 mg/kg to 187 mg/kg. Lead was detected above the background
screening value (26.8 mg/kg) in four of ten samples at concentrations ranging from 30.1 mg/kg to
70 mg/kg. Zinc was detected above background (105 mg/kg) in nine of ten sediment samples at
concentrations ranging from 108 J mg/kg to 357 J mg/kg.



6.6 Field QA/QC Blank Samples

Field QA/QC blank samples (e.g., trip blanks, field blanks, equipment rinsate blanks) were
collected during the investigations to provide a measure of potential contamination that may have
been introduced into the sample set during collection, transportation, preparation, and/or analysis
of the samples (see Section 4.9). The blank samples collected and the associated analyses are
presented in Table 4-2. The laboratory analytical results for detected constituents are presented in
Tables 6-9 through 6-11. A complete set of analytical results is included in Appendix B.

April/May 2010 CMS Investigation

Six trip blanks (59TBO1 through 59TB06) were analyzed for Appendix IX VOCs as shown in
Table 4-2 and Table 6-9. Methylene chloride (0.18 J to 0.22 J pg/L) and toluene (0.041 J to 0.13 J
ng/L) were detected at low, estimated concentrations in each of the trip blanks except for sample
59TB06. In addition, acetone (1.3 J pg/L) was detected at a low, estimated concentration in
sample 5S9TB05. Acetone, methylene chloride, and toluene are common laboratory contaminants,
and their presence likely is attributable to laboratory-type preparation/cleaning.

One field blank (59FB01) was collected from the laboratory-grade DI water used for
decontamination purposes and as the source water for the equipment rinsate blanks. In addition,
one field blank (59FB02) was collected from store-bought distilled water used for
decontamination purposes. The samples were analyzed for parameters shown in Table 4-2; results
are shown on Table 6-9. No SVOCs were detected in any of the samples. However, the following
constituents were detected at low concentrations in one or both of the samples. The majority of
these reported values were qualified as estimated (J) by the data validator to signify the analytes
were positively identified, but the reported values are estimated.

VOCs — acetone, 2-butanone, chloroform, methylene chloride, and toluene
PAHs — naphthalene

Pesticides — beta-BHC

Metals — copper, lead, nickel, and zinc

Eleven equipment rinsate blanks (S9ERO1 through 59ER11) were collected from the disposable
and non-disposable sampling equipment and analyzed for parameters shown in Table 4-2; results
are summarized on Table 6-9. No SVOCs or pesticides were detected in any of the samples.
However, the following constituents were detected at low concentrations in one or more of the
samples. The majority of these reported values were qualified as estimated (J) by the data
validator to signify the analytes were positively identified, but the reported values are estimated.

e VOCs — acetone, 2-butanone, carbon disulfide, chlorobenzene, chloroform, methylene
chloride, toluene, and xylenes

e PAHs — naphthalene and 2-methylnaphthalene
e Metals — lead, nickel, and zinc
September 2012 CMS Investigation

One trip blank (59TB07) was analyzed for Appendix IX VOCs as shown in Table 4-2; results are
presented on Table 6-10. No VOCs were detected in the sample.



One field blank (59FB03) was collected from laboratory-grade DI water and analyzed for
parameters shown in Table 4-2. The results shown on Table 6-10 indicate that no VOCs or PAHs
were detected in the sample. However, two SVOCs (acetophenone and diethylphthalate) and two
metals (barium and thallium) were detected at low concentrations in the sample.

Two equipment rinsate blanks (59ER12 and 59ER14) were collected from the disposable
sampling equipment and analyzed for parameters shown in Table 4-2. The results shown on Table
6-10 indicate that no VOCs or PAHs were detected in the samples. However, two SVOCs
(acetophenone and diethylphthalate) and three metals (barium, thallium, and tin) were detected at
low concentrations in one or both of the samples.

September/November 2012 Pre-Excavation Delineation Sampling

One field blank (59FB05) was collected from laboratory-grade DI water and analyzed for copper,
lead, and zinc as shown in Table 4-2. The results shown on Table 6-11 indicate that no metals
were detected in the sample.

Two equipment rinsate blanks (59ER13 and 59ER15) were collected from the disposable
sampling equipment. 59ER13 was analyzed for Appendix IX metals while 59ER15 was only
analyzed for copper, lead, and zinc. As shown on Table 6-11, copper, lead, and zinc were not
detected in the samples.

Overall, the constituents and respective concentrations detected in the blank samples did not
negatively impact the usability of the analytical data, and the associated results are considered
usable as qualified by the validator. Data qualifications required based on validation/evaluation of
the blank results are discussed in the data validation report summaries (Appendix C).

6.7 Data Validation/Usability Assessment

Independent, third-party data validation was conducted by DataQual Environmental Services of
St. Louis, Missouri. Laboratory analytical data (except soil and liquid IDW data) were evaluated
to assess the technical adequacy and usability of the data. The data were validated in accordance
with the SW-846 methods used by the laboratory, specifications set forth in the USEPA Region 2
SOPs for validation of organic data acquired using SW-846 methods (USEPA, 2008a; USEPA
2008b; USEPA 2008c), and professional judgment. The DoD Quality Systems Manual for
Environmental Laboratories (DoD, 2010) also was consulted. It should be noted that Region 2 has
not developed validation checklist SOPs for the methods used to assess inorganics (SW-846
Methods 6010C/6020A/7470A/7471B for metals). Therefore, alternative worksheets were used.
Non-compliant analytical results were qualified using Region 2 flagging conventions. The data
validation report summaries for each SDG are included in Appendix C.

Some analytical results were “qualified” with an associated explanatory note based on the
requirements set forth in the aforementioned guidelines. In general, these results represent minor
quality control problems (e.g., typical analytical difficulties or the result of sample matrix issues)
and do not affect data usability. Qualification of the results did not significantly compromise the
data quality objectives, and the data generated are acceptable, as qualified by the validator, for its
intended use except for the rejected results discussed below.

2010 CMS Investigation

CompuChem SDG 1004193 — The calibrations for acrolein, acrylonitrile, 2-butanone,
propionitrile, and isobutyl alcohol exhibited non-compliant percent difference (%D) and relative
response factor (RRF) values. Therefore, non-detect results for all of the samples were rejected.
The calibrations for acetone and 1,4-dioxane also exhibited non-compliant %D and RRF values.
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Therefore, non-detect results for the majority of samples were rejected. In addition, the laboratory
control sample (LCS) and laboratory control sample duplicate (LCSD) for 1,4-phenylenediamine
and endrin aldehyde exhibited recoveries below the QC limit. Therefore, non-detect results for all
of the samples were rejected.

CompuChem SDG 1004194 — The calibrations for acrolein, propionitrile, isobutyl alcohol, 1,4-
dioxane, and methylmethacrylate exhibited non-compliant %D and RRF values. Therefore, non-
detect results for all of the samples were rejected. In addition, the LCS for 1,4-phenylenediamine
and endrin aldehyde exhibited recoveries below the QC limit. Therefore, non-detect results for all
of the samples were rejected. The MS/MSD associated with sample 59SB02-00 exhibited non-
compliant recoveries for 1,4-phenylenediamine, 1-naphthylamine, 2-naphthylamine, 4-
aminobiphenyl, methapyrilene, and 3,3’-dimethylbenzidine. Therefore, non-detect results for all
of the samples were rejected. Beta-BHC also was rejected in sample 59SB04-00 due to non-
compliant column quantitation %D values.

CompuChem SDG 1004195 — The calibrations for acrolein, propionitrile, isobutyl alcohol, 1,4-
dioxane, methylmethacrylate, and 1,4-phenylenediamine exhibited non-compliant percent relative
standard deviation (%RSD), %D, and/or RRF values. Therefore, non-detect results for all of the
samples were rejected. Non-detect results for 1,4-phenylenediamine and kepone in all of the
samples also were rejected because the LCS exhibited recoveries below the QC limit. The
MS/MSD associated with sample 59SB02-01 exhibited non-compliant recoveries for 1,4-
phenylenediamine and methapyrilene. Therefore, non-detect results for all of the samples were
rejected. Barium in all of the samples also was rejected because the matrix duplicate analysis
exhibited a non-compliant relative percent difference (RPD) value.

CompuChem SDG 1004208 — The calibrations for acetone, acrolein, acrylonitrile, propionitrile,
isobutyl alcohol, and 1,4-dioxane exhibited non-compliant %D and RRF values. Therefore, non-
detect results for these constituents were rejected. In addition, the LCS and LCSD for 1,4-
phenylenediamine exhibited a recovery below the QC limit. Therefore, the non-detect result for
this constituent was rejected.

CompuChem SDG 1005175 — The calibrations for acetone, acrolein, acrylonitrile, 2-butanone,
propionitrile, isobutyl alcohol, and 1,4-dioxane exhibited non-compliant %D and RRF values.
Therefore, non-detect results for all of the samples were rejected. The calibration for 4-
nitroquinoline-1-oxide also exhibited non-compliant %RSD and %D values. Therefore, non-
detect results for the majority of samples were rejected. In addition, non-detect results for 1,4-
phenylenediamine in all of the samples were rejected because the LCS exhibited a recovery
below the QC limit. The MS/MSD associated with samples S9GW02 and 59GWO02D exhibited
non-compliant recoveries for 1,4-phenylenediamine and pronamide. Therefore, non-detect results
for these two samples were rejected. In addition, mercury and zinc in all of the samples were
rejected due to non-compliant percent recovery (%R) and RPD values in the MS/MSD analysis.
Zinc in samples S9GW02 and 59GW02D also was rejected due to non-compliant field duplicate
reproducibility.

CompuChem SDG 1005176 — The calibrations for acrolein, propionitrile, isobutyl alcohol, 1,4-
dioxane, and methylmethacrylate exhibited non-compliant %D and RRF values. Therefore, non-
detect results for all of the samples were rejected. In addition, the LCS for 1,4-phenylenediamine
and kepone exhibited recoveries below the QC limit. Therefore, non-detect results for all of the
samples were rejected. The MS/MSD associated with samples 59SB11-01 and 59SB11-01D
exhibited non-compliant recoveries for 1,4-phenylenediamine, methapyrilene, and kepone.
Therefore, non-detect results for these two samples were rejected.



CompuChem SDG 1005177 — The calibrations for acrolein, propionitrile, isobutyl alcohol, 1,4-
dioxane, and methylmethacrylate exhibited non-compliant %D and RRF values. Therefore, non-
detect results for all of the samples were rejected. In addition, the LCS for 1,4-phenylenediamine
exhibited a recovery below the QC limit. Therefore, non-detect result for all of the samples were
rejected. The MS/MSD associated with samples 59SB13-00 exhibited non-compliant recoveries
for 1,4-phenylenediamine and methapyrilene. Therefore, non-detect results for this sample were
rejected.

CompuChem SDG 1005178 — The calibrations for acrolein, propionitrile, isobutyl alcohol, 1,4-
dioxane, and methylmethacrylate exhibited non-compliant %D and RRF values. Therefore, non-
detect results for all of the samples were rejected. In addition, the LCS for 1,4-phenylenediamine
exhibited a recovery below the QC limit. Therefore, non-detect results for all of the samples were
rejected. The MS/MSD associated with samples 59SB13-01 and 59SB13-01D exhibited non-
compliant recoveries for 1,4-phenylenediamine and methapyrilene. Therefore, non-detect results
for these two samples were rejected. In addition, lead in all of the samples was rejected due to a
non-compliant %R value in the matrix spike analysis.

CompuChem SDG 1005179 — Mercury (dissolved fraction) in all of the samples was rejected due
to a non-compliant %R value in the matrix spike analysis. In addition, zinc (dissolved fraction) in
samples 59GW02 and 59GWO02D was rejected due to non-compliant field duplicate
reproducibility.

CompuChem SDG 1005188 — The calibrations for acetone, acrolein, acrylonitrile, 2-butanone,
propionitrile, isobutyl alcohol, and 1,4-dioxane exhibited non-compliant %D and RRF values.
Therefore, non-detect results for samples S9ER11 and 5S9TB06 were rejected.

2012 CMS Investigation

Test America SDG 680-82907-1 — The calibrations for isobutanol and 1,4-dioxane exhibited non-
compliant %D and RRF values. Therefore, non-detect results for all of the samples were rejected.
In addition, the MS/MSD associated with samples 59SB24-00 and 59SB33-00 exhibited non-
compliant recoveries for 1,4-phenylenediamine, a,a-dimethylphenethylamine, 1-naphthylamine,
hexachlorophene, and methylmethanesulfonate (59SB33-00 only). Therefore, non-detect results
for these two samples were rejected. Lead in all of the soil samples associated with this SDG also
was rejected due to a non-compliant %R value in the matrix spike analysis.

6.7.1 Data Completeness Summary

Data completeness is a measure of the number of valid sample results that are available relative to
the number of sample results that were intended. The Final RCRA Facility Investigation
Management Plans (Baker, 1995) establishes the project data completeness goal at 90 to 95
percent. Results for each method/analytical suite were within the project completeness criteria
except for VOCs in surface water (87.7 percent data usability) and VOCs and total metals in
groundwater (87.7 and 88.2 percent data usability, respectively) (see Table 6-12).

Non-detect results for acetone, acrolein, acrylonitrile, 2-butanone, isobutyl alcohol, propionitrile,
and 1,4-dioxane were rejected in the water samples, which contributed to the lower percentage of
usable data. It should be noted that these rejected VOC results were non-detect values. Any
positive results likely would have been qualified as estimated (J) and considered usable in
accordance with USEPA Region 2 guidance. Therefore, missing these rejected data points is not
anticipated to significantly affect project decisions. In addition, total mercury and zinc were
rejected in the groundwater samples, which contributed to the lower percentage of usable data.



It should be noted that CompuChem inadvertently did not analyze a number of samples (surface
soil, subsurface soil, surface water, sediment, and QA/QC samples) for the SVOC dinoseb
because the initial instrument calibration did not contain this analyte. However, a search was
conducted in the tentatively identified compounds for all of the samples, and dinoseb was not
present. Of the samples for which dinoseb was reported, there were no detected results.

Overall, 96.4 percent of the validated data was considered usable (see Table 6-12), and lack of
data for the rejected constituents/missing data points (3.6 percent) is not anticipated to
significantly affect project decisions. Therefore, project completeness goals have been achieved.

6.7.2 Comparison of LOD Values to Screening Values

Sample-specific LODs for non-detect results were compared to the risk-based, human health and
ecological screening values to evaluate any impact on usability of the data and the decision
making process. Due to limitations of best available analytical technology, the LODs for a
number of non-detect constituents in soil, groundwater, surface water, and sediment were greater
than the screening values (see Appendix B). In addition, sensitivity issues were identified for
some other constituents for reasons that may include, but are not limited to, the following:

e Sample dilution in order to report analytes present at elevated concentrations within the
instrument’s linear calibration range

e Matrix effects that mask low concentrations and result in elevated quantitation limits to
demonstrate low concentrations cannot be detected

e Strong matrix effects that result in analysis of the sample at a dilution in an attempt to
minimize the matrix effects

e Soil or sediment samples with high percent moisture that result in elevated quantitation
limits such that the concentrations and limits are reported on a dry-weight basis

These non-detect constituents reported at LODs greater than the screening values were further
evaluated qualitatively during the ecological and human health risk assessments (see Sections 7.0
and 8.0, respectively). An assessment of the associated uncertainty and impact to the overall
estimates of risk and hazard are provided, as appropriate, to determine if risk management
decisions would be affected by the fact that the LOD exceeds the screening value(s) for a
particular constituent(s).
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7.0 SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT AND STEP 3A OF
THE BASELINE ECOLOGICAL RISK ASSESSMENT

This section presents a screening level ecological risk assessment (SERA) and Step 3a of the
baseline ecological risk assessment (BERA) for SWMU 59 — Former Vehicle Maintenance and
Refueling Area, located at NAPR, Ceiba, Puerto Rico. The SERA and Step 3a of the BERA were
performed in accordance with Navy policy for conducting ecological risk assessments (ERAs)
(Chief of Naval Operations [CNO], 1999) and Navy guidance for conducting ERAs (available at
http://web.ead.anl.gov/ecorisk/), as well as guidance provided by the USEPA (1997).

The Navy ERA process (see Figure 7-1) consists of eight steps organized into three tiers and
represents a clarification and interpretation of the eight-step ERA process outlined in the USEPA
ERA guidance for the Superfund program (USEPA, 1997). Tier 1 of the Navy ERA process
represents the SERA:

e Screening level problem formulation and ecological effects evaluation (Step 1).

e Screening level exposure estimate and risk calculation (Step 2).

Under Navy policy (CNO, 1999), if the results of Steps 1 and 2 (Tier 1 SERA) indicate that,
based on a set of conservative exposure assumptions, there are chemicals present in
environmental media that may present a risk to receptor species/communities, the ERA process
proceeds to the BERA. According to Superfund guidance (USEPA, 1997), Step 3 represents the
problem formulation phase of the BERA. Under Navy policy, the BERA is defined as Tier 2, and
the first activity under Tier 2 is Step 3a. In Step 3a, the conservative exposure assumptions
applied in Tier 1 are refined and risk estimates are recalculated using the same conceptual site
model. The evaluation of risks in Step 3a also may include consideration of available background
data and chemical bioavailability. If the screening level ERA and re-evaluation of conservative
exposure assumptions in Step 3a does not support an acceptable risk determination for all
potential chemical-pathway-receptor combinations, CAOs will be established to address potential
ecological risks at SWMU 59.

7.1 Environmental Setting

The sections that follow provide a description of the habitats occurring within and contiguous to
SWMU 59, as well as the biota that may be present. The description of habitats and biota relies
on literature-based information for Puerto Rico and NAPR, and is supplemented by observations
made during the 2010 and 2012 CMS field investigations conducted at the SWMU.

7.1.1 Terrestrial Habitats

The upland habitat bounded by NAPR is classified as subtropical dry forest (Ewel and Witmore,
1973). Similar to other forested areas of Puerto Rico, this region was previously clear-cut in the
early part of the century, primarily for pastureland (Geo-Marine, Inc., 1998). After acquisition by
the Navy, a secondary growth of thick scrub, dominated by lead tree (Leucaena spp.), white
indigoberry (Randia aculeata), sweet acacia (Acacia farnesiana), and Australian corkwood
(Sesbania grandiflora) grew in the previously grazed sections (Geo-Marine, Inc., 1998).
Secondary growth communities (upland coastal forest communities and coastal scrub forest
communities) exist today throughout NAPR’s undeveloped upland.



As evidenced by Figures 4-1 and 7-2, a coastal scrub forest community borders and extends into
the northern, eastern, and southern fringes of the SWMU. This community, dominated by white
lead tree (Leucaena leucocephala), is encroaching upon previously maintained grassy areas. A
small coastal scrub community also has become established in the immediate vicinity of the
abandoned fuel islands, east of Forrestal Drive (see Figure 4-1). This community also is
dominated by white lead tree. Other vegetation recorded at the SWMU during the 2010 CMS
field investigation includes white indigoberry (Randia aculeata), climbing day flower
(Commelina diffusa), guinea grass (Panicum maxima), light-blue snakeweed (Stachytarpheta
Jjamaicensis), gumbo-limo (Bursera simaruba), bretonica prieta (Melochia nodiflora), fringed
windmill grass (Chloris ciliata), barrelier’s woodsorrel (Oxalis barrelieri), tropical fimbry
(fimbristylis cymosa), and oceanblue morning-glory (Ilpomoea indica).

Cobana negra (Stahlia monosperma), a federally threatened tree species, is known to occur
between the boundary of black mangrove communities and upland coastal forest communities.
This species is also known to occur in coastal forests of southeastern Puerto Rico (Little and
Wadsworth, 1964). A single individual was encountered at NAPR during recent surveys
conducted by Geo-Marine, Inc. (NAVFAC, 2006). This individual is located within a coastal
scrub forest community near the Capehart housing area, west of American Circle, approximately
3.0 miles southwest of SWMU 59. No other plant species listed under the provisions of the
Endangered Species Act of 1973 are known to occur or have the potential to occur at NAPR
(Geo-Marine, Inc., 2000 and NAVFAC, 2006).

7.1.2 Aquatic Habitats

Approximately 460 acres at NAPR are covered by palustrine habitat, which includes all
freshwater wetlands. These wetlands include wet meadows and marshes, dominated by cattails
(Typha spp.) and grasses (Panicum spp. and Paspalum spp.), as well as wet coastal scrub forests.
The marine environment surrounding NAPR includes mudflats, mangroves, and seagrass beds.
The total area of mudflats, mangroves, and seagrass beds in the offshore environment is
approximately 161 acres, 2,700 acres, and 1,900 acres, respectively (Geo-Marine, Inc., 1998).
Coral reefs are also located in the offshore marine environment). Coral reef types within the
waters surrounding NAPR, as well as their associated acreage cover are listed below (Department
of Navy [DoN], 2007):

Reef Habitat Type Area (acres)
Colonized bedrock 266
Linear reef 84
Patch reef (aggregated) 146
Patch reef (individual) 175
Scattered coral-rock 5

Mangroves at NAPR mainly consist of red mangrove (Rhizophora mangle), black mangrove
(Avicennia germinans), and white mangrove (Laguncularia racemosa) (Geo-Marine, Inc., 2000
and 2005). Red mangroves tolerate relatively deep water levels, grow in unstable, soft soil, and
tolerate a salinity range of 10 to 55 parts per thousand (ppt). They develop large prop roots which
usually extend above the water surface. Black and white mangroves generally grow in areas that
are not inundated by water. Mangroves at NAPR are natural filters for upland runoff and protect
the coastline from storm damage (Lewis, 1986). They also provide habitat for wildlife, fish, and
benthic invertebrates. Lewis (1986) reported 112 species of birds that use the NAPR mangroves
as habitat for feeding, nesting, and roosting. The red mangrove prop root habitat in Puerto Rico is
also used by at least 13 species of fish (including the gray snapper [Lutijanus griseus], lane
snapper [Lutijanus synagris], and gold and black tricolor [Holocanthus tricolor]), several
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crustaceans (including the flat tree oyster [Isognomon alatus]), gastropods (including the coffee
bean snail [Melampus coffeus] and mangrove periwinkle [Littorina angulifera]), echinoids
(including the long-spined sea urchin [Diadema antillarum] and pencil sea urchin [Eucidaris
tribuloides]), sponges (including the fire sponge [Tedania ignis]), ascidians (including the black
tunicate [Acsidia nigra)), and hydroids (including the feathered hydroid [Halocordyle disticha])
(Geo-Marine, Inc., 2005).

The seagrass beds in eastern Puerto Rico are typical of well-developed climax meadows found
throughout the tropical Atlantic and Caribbean basin, consisting primarily of a dense continuous
coverage of turtle grass (Thalassia testudinum) with lesser amounts of manatee grass
(Syringodium filiforme) and a wide diversity of calcareous algae (Reid et al., 2001). Patchy and
sparse beds of mixed species, including shoal grass (Halodule wrightii), manatee grass, and
paddle grass (Halophila decipiens), occur in localized areas affected and maintained by different
wave regimes, substrate type, and turbidity than what is normally found in association with the
climax turtle grass meadows.

The nearest open water marine habitat to SWMU 59 is the Ensenada Honda (an embayment
located approximately 1,400 feet south of the SWMU). As evidenced by Figure 7-2, seagrass
beds are prevalent throughout much of the Ensenada Honda, including the area immediately
downgradient from SWMU 59. Seagrass meadows within the Ensenada Honda are dominated by
a nearly continuous cover of turtle grass with a high abundance of calcareous green algae
(Avranvilla spp., Ventricaria ventricosa, Caulerpa spp., Valonia spp., and Udotea spp.) (Reid et
al., 2001). The turtle grass climax meadows of the Ensenada Honda represent grazing areas for
the West Indian manatee, a federally endangered species in Puerto Rico, and the green sea turtle
(Chelonia mydas), a federally threatened species in Puerto Rico (see Section 7.1.3.1 and 7.1.3.3,
respectively).

A map showing the spatial relationship of SWMU 59 to wetland habitats is provided as Figure
7-3. The wetlands depicted on Figure 7-3, identified by the Cowardin Wetland Classification
System (Cowardin et al., 1979 [see Figure 7-4]), were delineated by Geo-Marine, Inc. in
December 1999 from 1993 color infrared and 1998 true color aerial photography. Twenty
percent of the wetlands delineated by aerial photography were field checked to verify the
accuracy of the delineations. Field verification was based on the 1987 Corps of Engineers
wetland delineation manual (United States Army Corps of Engineers [USACE], 1987). As
evidenced by Figure 7-3, there are no freshwater wetlands within or contiguous to SWMU 59.
However, several estuarine wetland systems are depicted on this figure. The most significant
wetland feature is the Los Machos mangrove forest, located approximately 900 feet north and
1,400 feet east of SWMU 59. Based on the Cowardin Wetland Classification System (Cowardin
et al., 1979), the specific wetland types found within the Los Machos mangrove forest include the
following:

e Estuarine, Intertidal, Scrub-Shrub, Broad-Leaved Evergreen (E2SS3)

e Estuarine, Intertidal, Unconsolidated, Shore, Sand (E2US2)

e Estuarine, Intertidal, Unconsolidated, Shore, Mud (E2US3)

e Estuarine, Intertidal, Unconsolidated Shore, Organic (E2US4)
E2SS3 wetlands also are located approximately 900 feet west and 1,000 feet southwest of
SWMU 59 (see Figure 7-3). The coastal scrub forest community forming the northern, eastern,

and southern boundary of SWMU 59 is topographically upgradient of the SWMU. Although
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groundwater flow at SWMU 59 appears to be radial based on groundwater elevation
measurements (see Section 5.2.2 and Figures 5-3 and 5-4), site topography indicates that
groundwater flow off-site is in a west/southwest direction toward the E2SS3 wetlands depicted on
Figure 7-3 and the Ensenada Honda. These estuarine/marine systems represent potential
discharge points for SWMU 59 groundwater.

As discussed in Section 2.2, several drop inlets are located within paved areas of the SWMU.
Storm water entering the drop inlets travels through a storm sewer system that conveys run-off to
a 24-inch culvert extending under Forrestal Drive. Surface run-off originating North of SWMU
59 also enters the 24-inch culvert via a drainage ditch/swale running parallel to Forrestal Drive.
Storm water exiting the culvert west of Forrestal Drive discharges to a small pool (likely formed
by the scouring action of the discharge) prior to entering a drainage ditch (see Photograph No. 10
in Appendix A). During the 2010 CMS field investigation, water depth within the pool was
approximately three feet. Although submergent and/or emergent vegetation were not growing
within the pool (see Photograph No. 10 in Appendix A), hydrophytic vegetation (i.e., southern
cattail [Typha domingensis]) was present along its banks (see Photograph No. 11 in Appendix A).
Water was flowing within the drainage ditch during the 2010 CMS field investigation. However,
no water was present during the 2012 CMS field investigation. Although water was absent
during the 2012 CMS field investigation, hydrophytic vegetation was prevalent throughout the
ditch channel.

Storm water within the drainage ditch travels approximately one mile before discharging through
Outfall 002 to an estuarine wetland system adjacent to the Ensenada Honda. It is noted that in
addition to SWMU 59, the drainage ditch receives run-off from AOC F, SWMU 13, JP-5 Hill,
and a large portion of the airfield, including SWMUs 56 and 69 (see Figure 2-4). Storm water
run-off from JP-5 Hill and the airfield, including SWMUs 56 and 69, as well as the portion of
SWMU 13 west of Forrestal Drive of SWMU 13, enters the drainage ditch downstream from the
SWMU 59 discharge point. However, as evidenced by Figure 2-4, storm water originating from
SWMU 53 and a small portion of SWMU 13 east of Forrestal Drive combine with storm water
originating from SWMU 59 prior to discharge to the drainage ditch, while storm water from AOC
F enters the drainage ditch upstream from SWMU 59.

7.1.3 Fauna

A description of the fauna occurring in Puerto Rico and the landmass encompassed by NAPR is
provided in the sections that follow. The description is supplemented by observations and
information from the 2010 and 2012 CMS field investigations conducted at SWMU 59.

7.1.3.1 Mammals

A total of 22 terrestrial mammal species are known historically from Puerto Rico; however, all
mammals except bats (13 species) have been extirpated (Mac et al., 1998). None of the bats
found on Puerto Rico are exclusive to the island, nor are they listed under provisions of the
Endangered Species Act of 1973. The specific bat species known to occur on Puerto Rico are
listed below:

e Fruit-eating bats: Jamaican fruit bat (Artibeus jamaicensis), Antillean fruit bat
(Brachyphylla cavernarum), and red fig-eating bat (Stenoderma rufum)

e Nectivorous bats: brown flower bat (Erophylla sezekoni) and greater Antillean long-
tounged bat (Monophyllus redmani)
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e Insectivorous bats: Antillean ghost-faced bat (Mormoops blainvillii), Parnell’s mustached
bat (Pteronotus parnellii), sooty mustached bat (Pteronotus quadridens), big brown bat
(Eptesicus fuscus), red bat (Lasiurus borealis), velvety free-tailed bat (Molossus
molossus), and Brazilian free-tailed bat (Tadarida brasiliensis)

e Piscivorous bats: Mexican bulldog bat (Noctilio leporinus)

As discussed in Section 7.1.1, vegetation growing within the coastal scrub forest communities at
and immediately contiguous to SWMU 59 is dominated by white lead tree. The nectar/pollen of
this flowering plant is used as a source of food by nectivorous bats in Puerto Rico (Gannon et al.,
2005).

Of the endangered/threatened marine mammals that may occur in Puerto Rico, only the West
Indian manatee is known to occur in the marine environment surrounding NAPR (DoN, 2007).
Manatee populations in Puerto Rico’s coastal waters have been documented during three aerial
surveys conducted from 1978 to 1979, 1984 to 1985, and in 1993 (United Nations Environmental
Program [UNEP], 1995), a radio tracking study of manatee distribution and abundance (Reid and
Kruer, 1998), and a year-long study of manatee distribution and abundance (Woods et al., 1984).
Historical manatee sightings at NAPR are summarized on Figure 7-5. The figure (reproduced
from DoN, 2007) includes information from most of the studies identified above. Feeding
manatees are most often recorded within Pelican Cove and the Ensenada Honda. Given that the
Ensenada Honda represents a potential discharge point for SWMU 59 groundwater, this surface
water body is a potential exposure point for West Indian manatee dietary exposures to chemicals
in SWMU 59 groundwater.

Several mammals have been introduced into Puerto Rico, including the black rat (Rattus rattus),
Norway rat (Rattus norvegicus), and small Indian mongoose (Herpestes javanicus). These
nonindigenous mammals have been implicated in the decline of native bird and reptile
populations (Mac et al., 1998 and United States Fish and Wildlife Service [USFWS], 1996a).

7.1.3.2 Birds

A total of 239 bird species are native to Puerto Rico (Raffaele, 1989). This total includes
breeding permanent residents and non-breeding migrants. In addition, many nonindigenous bird
species have been introduced to Puerto Rico, including the shiny cowbird (Molothrus
bonariensis) and several parrot species, such as the budgerigar (Melopsittacus undulates), orange-
fronted parrot (Aratinga canicularis), and monk parrot (Myiopsitta monagchus). Of the 239
species native to Puerto Rico, 12 are endemic to the island (Raffaele, 1989).

Numerous native and migratory bird species have been reported at NAPR (Geo-Marine, Inc.,
1998). A list of bird species reported at NAPR or having the potential to occur is provided in
Table 7-1. The list, compiled from literature-based information pre-dating 1990, includes the
great blue heron (Ardea herodias), snowy egret (Egretta thula), little blue heron (Florida
caerulea), black-crowned night heron (Nycticorax nycticorax), belted kingfisher (Ceryle alcyon),
spotted sandpiper (Actitis macularia), greater yellowlegs (Tringa melanoleauca), black-bellied
plover (Squatarola squatarola), clapper rail (Rallus longirostris), Royal tern (Thalasseus
maximus), sandwich tern (Thalasseus sandvicensis), least tern (Stema albifrons), yellow warbler
(Dendroica petechia), palm warbler (Dendroica palmarum), prairie warbler (Dendroica
discolar), magnolia warbler (Dendrocia magnolia), mourning dove (Zenaida macroura), red-
legged thrush (Mimocichla plumbea), common nighthawk (Chordeiles minor), and red-tailed
hawk (Buteo jamaicensis). Endemic species reported from NAPR include the Puerto Rican lizard
cuckoo (Saurothera vieilloti), Puerto Rican flycatcher (Myiarchus antillarum), Puerto Rican
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woodpecker (Malanerpes portoricensis), Puerto Rican emerald (Chlorostilbon maugaeus), and
yellow-shouldered blackbird (Agelaius xanthomus).

The yellow-shouldered blackbird is a federally endangered species (USFWS, 2013). One of the
principal reasons for the status of this species is attributed to nest parasitism by the nonindigenous
shiny cowbird (USFWS, 1983). Other factors contributing to the status of this species include
nest predation by the introduced black rat, Norway rat, and mongoose, as well as habitat
modification and destruction (USFWS, 1996a). The entire land area of NAPR was declared
critical habitat for the yellow-shouldered blackbird in 1976; however, a 1980 agreement between
the Navy and the USFWS exempted certain areas from this categorization (Geo-Marine, Inc.,
1998). A study conducted by the Naval Facilities Engineering Service Center (NFESC, 1996)
reported that the mangrove forests surrounding NAPR should be considered the most important
nesting habitat for the yellow-shouldered blackbird. A survey conducted in July 2002 by the
Puerto Rico Department of Natural Resources (PRDNR, 2002) reported fifteen yellow-
shouldered blackbirds (including five juveniles) at NAPR. At the time of the survey, the birds
were using the structures at the NAPR airport for resting cover. Although nesting pairs were not
observed (the survey was not conducted during the breeding season), the airport structures
contained several inactive nests. The inactive nests and juvenile birds indicate that a small
breeding population is present at NAPR.

SWMU 59 is not located within critical habitat established for the yellow-shouldered blackbird.
However, based on the presence of coastal scrub communities within and adjacent to the SWMU,
as well as the arboreal feeding behavior of yellow-shouldered blackbirds (USFWS, 1996a), the
tree and shrub strata within the coastal scrub communities represent potential foraging habitat.
However, arboreal insectivores, such as the yellow-shouldered blackbird, would not be expected
to experience any significant exposures to chemicals in surface and subsurface soil that may be
associated with activities at SWMU 59. This line of reasoning is consistent with USEPA’s
approach to ecological soil screening level (Eco-SSL) development. As discussed in Guidance
for Developing Ecological Soil Screening Levels (USEPA, 2005a), aerial and arboreal
insectivorous birds were excluded from Eco-SSL development because they are considered
inappropriate (i.e., they do not have a clear or indirect exposure pathway link to soil [indirect
exposure pathways involve ingestion of prey that have direct contact with soil]).

Other federally listed bird species that have the potential to occur at NAPR are the piping plover
(Charadrius melodus) and roseate tern (Sterna dougallii dougallii) (Geo-Marine, Inc., 1998).
The piping plover is a rare, non-breeding winter visitor in Puerto Rico (Raffaele, 1989). This
species breeds only in North America in three geographic regions (Atlantic Coast population
[threatened], Great Lakes population [endangered], and Northern Great Plains population
[threatened]; USFWS, 1996b). No piping plover observations were reported at NAPR during the
1990s or during sea turtle nesting surveys conducted in 2002 and 2004 (Geo-Marine, Inc., 2005).
No historic evidence is available to indicate whether the roseate tern (threatened in Puerto Rico)
has ever nested at NAPR and no roseate tern observations have been noted in or over coastal
waters adjacent to NAPR (DoN, 2007). The nearest active roseate tern colony likely occurs on
the eastern end of Vieques Island (more than twenty miles east of NAPR) (DoN, 2007).

Foraging birds, such as herons, egrets, sandpipers, and plovers, were not observed within the
small pool located at the discharge point of the culvert conveying storm water from SWMU 59 or
within the drainage ditch segment immediately adjacent to this pool. However, vocalizations
(songs and calls) were heard within the coastal scrub forest community surrounding these surface
water features, as well as the coastal scrub forest community along the northern, eastern, and
southern boundaries of SWMU 59, indicating that these habitats likely serve as resting, nesting,
and/or foraging habitat for a variety of terrestrial bird species.
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7.1.3.3 Reptiles and Amphibians

A total of twenty-three amphibians and forty-seven reptiles are known from Puerto Rico and the
adjacent waters (Mac et al., 1998). Fifteen of the amphibians and twenty-nine of the reptiles are
endemic, while four amphibian species and three reptilian species have been introduced (Mac et
al. 1998). Puerto Rico’s native amphibian species include sixteen species of tiny frogs commonly
called coquis. On the coastal lowlands, almost all coqui species are arboreal. The only
amphibians listed under provisions of the Endangered Species Act of 1973 are the Puerto Rican
crested toad (Peltophryene lemur) and the golden coqui (Eleutherodactylus jasperi). Both
species are listed as threatened (USFWS, 2013). Distribution of the golden coqui is restricted to
areas of dense bromeliad growth. All specimens to date have been collected from a small
semicircular area of a 6-mile radius south of Cayey (approximately 30 miles southwest of
NAPR), generally at elevations above 700 meters (USFWS, 1984). The Puerto Rican crested
toad occurs at low elevations (below 200 meters) where there is exposed limestone or porous,
well-drained soil offering an abundance of fissures and cavities (USFWS, 1987). A single large
population is known to exist from the southwest coast in Guanica Commonwealth Forest, and a
small population is believed to survive on the north coast near Quebradillas, Arecibo,
Barceloneta, Vega Baja, and Bayamoén (USFWS, 1987). It also has been collected on the
southeastern coastal plain near Coamo (USFWS, 1987). Given the habitat preferences and
locations of known occurrences, these two amphibian species are not expected to occur at NAPR.

Puerto Rico’s native reptilian species include thirty-one lizards, eight snakes, one freshwater
turtle, and five sea turtles (Mac et al., 1998). Of the five sea turtles, only the green sea turtle,
hawksbill sea turtle (Eretmochelys imbricata), and loggerhead sea turtle (Dermochelys coriacea)
nest within Puerto Rico. These three sea turtles, as well as the leatherback sea turtle (Caretta
caretta) are listed under the provisions of the Endangered Species Act of 1973 (hawksbill sea
turtle and leatherback sea turtle are listed as endangered, while the green sea turtle [Caribbean
population] and loggerhead sea turtle are listed as threatened; USFWS, 2013). Aerial surveys of
turtles were performed from March 1984 through March 1995 along the Puerto Rican Coast.
This information is summarized in the Draft NAPR Disposal Environmental Assessment (Geo-
Marine, Inc., 2005). Figures 7-6 and 7-7, reproduced from Geo-Marine, Inc. (2005), present
cumulative sea turtle sightings and potential turtle nesting sites, respectively, at NAPR.
Significant turtle observations were made near the mouth of the Ensenada Honda, the northern
shore of Pifieros Island, Pelican Bay, and the Medio Mundo Passage with the frequency of turtle
observations listed as green > hawksbill > loggerhead > leatherback. Based on the life history
information for each turtle species (summarized in Baker, 2006a and 2006b) and the availability
of forage material (in the form of sea grass), the green sea turtle has the potential to forage within
the Ensenada Honda.

The Puerto Rican boa (Epicrates inornatus) is a federally endangered species. Four Puerto Rican
boa sightings were reported at NAPR prior to 1999 and an additional four occurrences were
reported between 2001 and 2003 (Geo-Marine, Inc., 2005). However, no boas were observed
during 211 man-hours of surveys conducted within potential boa habitat in 2004 (Tolson, 2004).
The Puerto Rican boa uses a variety of habitats but is most commonly found in Karst forest
habitat (forested limestone hills). Based on the absence of preferred habitat, there is low
probability of occurrence of this species at SWMU 59 and adjacent habitats.

7.1.3.4 Fish and Aquatic Invertebrates

A diverse fish and invertebrate community can be found in the marine environment surrounding
NAPR. This can be attributed to the varied habitats that include marine and estuarine open water
habitat, mud flats, sea grass beds, and mangrove forests. The fish community is represented by
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stingrays, herrings, groupers, needlefish, mullets, barracudas, jacks, snappers, grunts, snooks,
lizardfishes, parrotfishes, gobies, filefishes, wrasses, damselfishes, and butterflyfish (Geo-Marine,
Inc., 1998). The benthic invertebrate community includes sponges, corals, anemones, sea
cucumbers, sea stars, urchins, and crabs.

As discussed in Section 7.1.2, the Ensenada Honda represents a potential discharge points for
groundwater at SWMU 59. The composition of the aquatic community within the Ensenada
Honda has not been document during previous field investigations conducted at NAPR. A
marine reconnaissance survey was conducted within a small cove of Puerca Bay as part of an
ERA at SWMU 45 in May 2000 [(Geo-Marine, Inc., 2000)]. Marine invertebrates observed
within this embayment included sea urchins (Echinometra lucunter and Echinometra viridis),
encrusting fire coral (Millipora alcicormus), common sea fan (Gorgonia venalina), starlet coral
(Siderastrea ammulatta), pincushin starfish (Oreaster reticulates), and corkscrew anemone
(Bartholomea annulatta), as well as two species of sea cucumbers (Actinopyga agassizii and
Holothuria mexicana). In addition to invertebrates, sixteen fish species were observed within the
embayment. The specific species encountered included sergeant major (Abudefduf saxatillis),
dusky damselfish (Stegates fuscus), tomtate (Haemulon aurolineatum), gray snapper (Lutjanus
griseus), squirrelfish (Holocentrus sp.), yellow fin mojarra (Gerres cinereus), and silver jenny
(Eucinostomus gula). Many of the species encountered during the marine reconnaissance survey
are likely present within the Ensenada Honda.

Identical to the Ensenada Honda, the composition of the biological community within the
drainage ditch receiving storm water run-off from the SWMU has not been documented.
However, a qualitative benthic macroinvertebrate survey was conducted at three locations within
a drainage ditch associated with SWMU 56 (Baker, 2010a). Only snails of unknown species
composition were collected at each sampling point. The absence of aquatic insects, such as
Ephemeroptera (mayflies), Plecoptera (stoneflies), Trichoptera (caddisflies), Odonta (dragonflies
and damselflies), and Coleoptera (beetles) reflect the poor quality of available habitat within this
drainage ditch. It is expected that a qualitative benthic macroinvertebrate survey within the
drainage ditch associated with SWMU 59 would yield similar results. It is noted that a single fish
(unknown species approximately 2.5 inches in length) was observed within the small pool during
sampling activities conducted as part of the 2010 CMS field investigation, suggesting the
presence of a fish population within the drainage ditch connected to the pool. However, water
was not present within the drainage ditch during the 2012 CMS field investigation (see
photographs in Appendix A). As such, the ditch is not considered capable of supporting a
permanent fish population.

7.2 Sources of Available Analytical Data

Sampling activities at SWMU 59 have been conducted under three separate investigations: Phase
IT ECP, 2010 CMS field investigation, and 2012 CMS field investigation. The Phase II ECP field
investigation was conducted in May 2004 and involved the collection of six surface soil samples
(designated SE-SSO1 through SE-SS06; collected from the 0.0 to 1.0-foot depth interval), ten
subsurface soil samples (SE-SB05-01 and 5E-SB07-01 [collected from the 1.0 to 3.0-foot depth
interval], SE-SB02-02, SE-SB03-02, SE-SB04-02, SE-SB06-02, and 5SE-SB08-02 [collected from
the 3.0 to 5.0-foot depth interval], SE-SB01-03 [collected from the 5.0 to 7.0-foot depth interval],
5SE-SB08-04 [collected from the 9.0 to 11.0-foot depth interval], and SE-SB07-06 [collected from
the 11.0 to 13.0-foot depth interval], and three groundwater samples (designated 13GWO04, SE-
GWO05, and SE-GWO08). Each surface and subsurface soil sample was analyzed for Appendix IX
VOCs, SVOCs, organochlorine pesticides, organophosphorous pesticides, chlorinated herbicides,
and metals. Sample locations are depicted on Figure 2-4. A description of the Phase II ECP field
investigation and associated analytical results were previously presented in the Final Phase I/I1
Environmental Condition of Property (NAVFAC Atlantic, 2005). It is noted that the quality of
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the analytical data obtained during the Phase II ECP field investigations is uncertain due to the
lack of independent, third party data validation. Based on the lack of validation, the surface soil,
subsurface soil, and groundwater data were deemed unacceptable for use in the SERA. However,
the ECP analytical data were qualitatively evaluated in Step 3a of the BERA (Section 7.9) to
ensure recommendations for soil and groundwater are supported by all available analytical data.

The 2010 CMS field investigation (see description in Section 4.0) was conducted in April and
May 2010 and involved the collection of nineteen surface soil, forty-six subsurface soil, ten
groundwater, three surface water, and three sediment samples. Surface soil was collected from
the 0.0 to 1.0-foot depth interval, while subsurface soil was collected from the 1.0 to 3.0-foot, 3.0
to 5.0-foot, 5.0 to 7.0-foot, 7.0 to 9.0-foot, and 9.0 to 11.0-foot depth intervals (see Appendix B).
Surface water and sediment was collected from the small pool that receives surface run-off from
the SWMU (see last paragraph in Section 7.1.2). All samples (surface soil, subsurface soil,
groundwater, surface water, and sediment) were analyzed for Appendix IX VOCs, SVOCs,
organochlorine pesticides, and metals. In addition, each groundwater and surface water sample
was analyzed for dissolved metals, while each sediment sample was analyzed for AVS, SEM, and
TOC. It is noted that all surface soil samples and nineteen of twenty-three (19/23) subsurface soil
samples (0.0 to 1.0-foot depth interval) were collected at locations established adjacent to
concrete pads and paved surfaces.

The 2012 CMS field investigation (see description in Section 4.0) was conducted in September
2012 and involved the collected of ten surface soil samples (designated 59SB24-00 through
59SB33-00; collected from the 0.0 to 1.0-foot depth interval) and ten subsurface soil samples
(designated 59SB24-01 through 59SB33-01; collected from the 1.0 to 3.0-foot depth interval).
All surface and subsurface soil samples were collected at locations beneath concrete pads and
paved surfaces. In addition to the surface and subsurface soil samples, a total of nine sediment
samples were collected within the drainage ditch that receives storm water run-off from the
SWMU (designated 59SD04 through 59SD12). All surface and subsurface soil samples were
analyzed for Appendix IX VOCs, SVOCs, including LLPAHs, and metals, while the drainage
ditch sediment samples were analyzed for copper, lead, and zinc.

Analytical data for soil samples collected from the 0.0 to 1.0-foot depth interval during the CMS
field investigations were quantitatively evaluated as surface soil in the SERA. This depth interval
is the most active biological zone (most soil heterotrophic activity occurs within the surface soil
and soil invertebrates occur on the surface or within the oxidized root zone [Suter II, 1995]). As
discussed above, subsurface soil samples were collected from five depth intervals during the
CMS field investigation. Analytical data for soil samples collected from the 1.0 to 3.0-foot depth
interval were quantitatively evaluated as subsurface soil in the SERA. Analytical data for
subsurface samples collected from deeper depth intervals were not evaluated since this depth is
not likely to represent a significant exposure point for ecological receptors. As discussed in the
preceding paragraphs, surface soil from the 2010 CMS field investigation was collected at
locations established adjacent to concrete pads and paved surfaces, while surface soil from the
2012 CMS field investigation was collected at locations established beneath concrete pads and
paved surfaces. These two surface soil data sets were evaluated independently from each other in
this ERA. In the case of subsurface soil, the majority of samples from the 2010 CMS field
investigation were collected at locations established adjacent to concrete pads and paved surfaces
(nineteen of twenty-three samples), while all subsurface soil from the 2012 CMS field
investigation was collected at locations established beneath concrete pads and paved surfaces.
Identical to surface soil, the two subsurface soil data sets were evaluated independently from each
other in this ERA.



In addition to the surface and subsurface soil analytical data identified within the preceding
paragraph, analytical data for the ten groundwater samples and three drainage ditch surface water
samples collected during the 2010 CMS field investigation were quantitatively evaluated in the
SERA, as was analytical data for a unified sediment data set.

The surface soil, subsurface soil, groundwater, surface water, and sediment analytical data sets
quantitatively evaluated in the ERA are included as Appendix D, while sample locations are
depicted on Figure 4-1. It is noted that the analytical laboratory reported non-detected results at
the RL for samples collected during the 2010 CMS field investigation. However, non-detected
results for samples collected during 2012 CMS field investigation were reported at the LOD.

7.3 Screening Level Problem Formulation

Problem formulation establishes the goals, scope, and focus of the ERA. The products of the
screening level problem formulation are (1) the preliminary conceptual model and (2) the
assessment and measurement endpoints. The purpose of the preliminary conceptual model is to
describe how ecological receptors may be exposed to chemicals originating from the site. The
preliminary conceptual model is developed using information regarding major habitats and
ecological receptors, media of concern, and potential contaminant sources in conjunction with an
understanding of potential transport pathways, exposure pathways, and exposure routes. The fate,
transport, and toxicological properties of the chemicals present at the site are also considered
during this process. Assessment and measurement endpoints define the ecological attributes to be
protected. They are selected to evaluate those receptors for which complete and potentially
significant exposure pathways are likely to exist.

7.3.1 Preliminary Conceptual Model

Figure 7-8 presents a preliminary conceptual model for SWMU 59. The conceptual model
outlines potential sources of contaminants, transport pathways, exposure media, potential
exposure routes, and receptor groups. Specific components of the preliminary conceptual model
(i.e., source areas, transport pathways, and exposure pathways and routes) are discussed in the
sections that follow.

7.3.1.1 Source Area

The former maintenance facilities and fueling islands represent historical source areas for the
release of petroleum, POL (Petroleum, Oils and Lubricant), and HM (Hazardous Material) to
paved surfaces at the SWMU. The paved surfaces represent historical source areas for the release
of chemicals to surface soil, drainage ditch surface water, and drainage ditch sediment.
Contaminated surface soil also represents a potential source for the release of chemicals to
subsurface soil and downgradient surface soil. Finally, subsurface soil represents a potential
source for the release of chemicals to groundwater.

7.3.1.2 Transport Pathways

A transport pathway describes the mechanisms whereby chemicals may be transported from a
source of contamination to ecologically relevant media. As depicted on Figure 7-8, potential
mechanisms for contaminant transport from potential source areas at SWMU 59 are believed to
include the following:

e Transport of chemicals associated with historical petroleum, POL, and HM spills to
paved surfaces with storm water to downgradient surface soil.
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e Transport of chemicals associated with historical petroleum, POL, and HM spills to
paved surfaces and subsequent infiltration to underlying surface soil through joints and
cracks.

e Transport of chemicals associated with historical petroleum, POL, and HM spills to
paved surfaces with storm water to storm sewers and subsequent discharge to drainage
ditch surface water and sediment.

e Overland transport of chemicals with surface soil via surface run-off to downgradient
surface soil.

e Leaching of chemicals from surface soil and/or subsurface soil by infiltrating
precipitation and transport with groundwater to estuarine wetland and/or Ensenada Honda

surface water and sediment.

e Uptake by biota from surface soil, subsurface soil, drainage ditch surface water, and
drainage ditch sediment and trophic transfer to upper trophic level receptors.

7.3.1.3 Exposure Pathways and Routes

An exposure pathway links a source of contamination with one or more receptors via exposure to
one or more media. Requirements for a complete exposure pathway are listed below.

e A source of contamination must be present

e Release and transport mechanisms must be available to move contaminants from the
source to an exposure point

e An exposure point must exist where ecological receptors could contact affected media

e An exposure route must exist whereby the contaminants can be taken up by ecological
receptors

As depicted on Figure 7-8, potentially complete and significant exposure pathways exist at
SWMU 59. Exposure pathways and routes applicable to the SWMU and qualitatively or
quantitatively evaluated by the SERA are discussed in the paragraphs that follow.

Terrestrial plants may be exposed to chemicals present in soil directly through their root surfaces
during water and nutrient uptake. Unrooted, floating aquatic plants, rooted submerged aquatic
plants, and algae may be exposed to chemicals directly from the water or (for rooted plants) from
sediments. Terrestrial and aquatic invertebrates may be exposed to chemicals in soil, surface
water, and/or sediment through dermal adsorption and ingestion. Much of the toxicological data
available for terrestrial and aquatic invertebrates are based upon in situ studies that represent both
pathways. Therefore, both pathways are typically considered together in ERAs. Invertebrates
also represent a link between soil, surface water, and/or sediment and upper trophic level
receptors through food web transfer. As such, they are often included as prey items for upper
trophic level dietary exposures.

Birds and mammals may be exposed to chemicals through: (1) the inhalation of gaseous
chemicals or chemicals adhered to particulate matter; (2) the incidental ingestion of contaminated
abiotic media (e.g., soil) during feeding or cleaning activities; (3) the ingestion of contaminated
water; (4) the ingestion of contaminated plant and/or animal tissues for chemicals that have
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entered food webs; and/or (5) dermal contact with contaminated abiotic media. These exposure
routes, where applicable, are depicted on Figure 7-8. Their relative importance depends in part
on the chemical being evaluated. For chemicals having the potential to bioaccumulate (e.g.,
PCBs), the greatest exposure to wildlife is likely to be from the ingestion of prey. For chemicals
having a limited potential to bioaccumulate (e.g., aluminum), the exposure of wildlife to
chemicals is likely to be greatest through the direct ingestion of abiotic media, such as surface
soil.

Direct ingestion of drinking water is only considered if the salinity of a potential drinking water
source is less than 15 ppt, the approximate toxic threshold for wildlife receptors (Humphreys,
1988). The drainage ditch west of Forrestal Drive represents a potential drinking water source
linked to SWMU 59. As any surface water within the pool is freshwater (i.e., surface run-off)
and surface water samples were collected from the drainage ditch pool during the 2010 CMS field
investigation, ingestion of surface water was considered in risk calculations for upper trophic
level receptors.

Certain potential exposure pathways and/or routes depicted on Figure 7-8 are considered
insignificant relative to other pathways due to low potential for exposure and low levels of
relevant contaminants. For example, dermal exposures are not considered significant relative to
ingestion exposures for upper trophic level receptors. This is supported by evidence outlined in
Suter II et al. (2000) and the USEPA (2003a), including the general fate properties of the majority
of compounds detected in soil (e.g., low affinity for dermal uptake), the low potential exposure
frequency and duration, and the protection offered by feathers, fur, and scales to avian,
mammalian, and reptilian receptors. In addition, literature reviews indicate that dermal exposures
to wildlife from classes of chemicals known or suspected to be of concern via dermal adsorption
(e.g., VOCs, organophosphorous pesticides, and petroleum compounds) are often overestimated
in laboratory studies (where feathers/fur are removed) and do not represent realistic exposure
scenarios (USEPA, 2003a). Furthermore, though burrowing reptiles (which would be expected to
experience the most significant exposure) may inhabit the vegetative units within and
immediately contiguous to the SWMU, chemicals known or suspected to be of concern via
dermal adsorption are not known to be associated with historical activities at the site (e.g.,
organophosphorous pesticides) or were detected at a low frequency and concentration (e.g.,
VOCs). Moreover, USEPA (2003a) calculated that the contribution of dermal exposures to the
total dose received by terrestrial receptors to be 0.5 percent or less and therefore omitted the
dermal pathway from consideration during Eco-SSL development. Incidental ingestion of soil
and sediment during feeding and preening activities by upper trophic level receptors, as well as
direct contact exposures by lower trophic level receptors (e.g., terrestrial and aquatic
invertebrates) are considered significant exposure routes (see Figure 7-8).

Inhalation of gaseous chemicals and chemicals adhered to particulate matter (e.g., soil) is also
considered insignificant relative to ingestion pathways. As described above for dermal
exposures, this approach is consistent with Suter II et al. (2000) and USEPA (1997 and 2003a),
which recognize the relatively small contribution the inhalation pathway contributes to exposure
estimates. For example, USEPA (2003a) estimates that the expected contribution to the total dose
associated with the inhalation pathway is less than 0.01 percent for particulates and less than 1.0
percent for volatiles. Site conditions further reduce the importance of this exposure route relative
to ingestion. The vegetative groundcover at the SWMU (see photographs in Appendix B) will
minimize the suspension of dust and the potential for exposure via inhalation of chemicals
adhered to soil particles. Furthermore, inhalation of gaseous chemicals that have volatilized from
surface soil is likely to be insignificant given that VOCs were generally detected at a low
frequency and/or concentration during the 2010 CMS field investigation.
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7.3.2 Endpoints and Risk Questions

The conclusion of the screening level problem formulation includes the selection of ecological
endpoints, which are based on the preliminary conceptual model. Two types of endpoints,
assessment endpoints and measurement endpoints, are defined as part of the ERA process, as are
risk hypotheses or risk questions (USEPA, 1997 and 1998). An assessment endpoint is an
explicit expression of the environmental component or value that is to be protected. A
measurement endpoint is a measurable ecological characteristic that is related to the component
or value chosen as the assessment endpoint. The considerations for selecting assessment and
measurement endpoints are summarized in USEPA (1992 and 1997) and discussed in detail by
Suter II (1989, 1990, and 1993). Risk questions ask how the assessment endpoints could be
affected by site-related constituents.

Endpoints in the SERA define ecological attributes that are to be protected (assessment
endpoints) and a measurable characteristic of those attributes (measurement endpoints) that can
be used to gauge the degree of impact that has or may occur. Assessment endpoints most often
relate to attributes of biological populations or communities, and are intended to focus the risk
assessment on particular components of the ecosystem that could be adversely affected by
chemicals attributable to the site (USEPA, 1997). Assessment endpoints contain an entity (e.g.,
red-tailed hawk) and an attribute of that entity (e.g., survival rate). Individual assessment
endpoints usually encompass a group of species or populations (the receptor) with some common
characteristic, such as a specific exposure route or sensitivity to a specific contaminant, with the
receptor then used to represent the assessment endpoint in the risk evaluation.

Assessment and measurement endpoints may involve ecological components from any level of
biological organization, from individual organisms to the ecosystem itself (USEPA, 1992).
Effects on individuals are important for some receptors, such as rare and endangered species;
however, population- and community-level effects are typically more relevant to ecosystems.
Population- and community-level effects are usually difficult to evaluate directly without long-
term and extensive study. However, measurement endpoint evaluations at the individual level,
such as an evaluation of the effects of chemical exposure on reproduction, can be used to predict
effects on an assessment endpoint at the population or community level. In addition, use of
criteria values designed to protect the vast majority (e.g., 95 percent) of the components of a
community (e.g., National Recommended Water Quality Criteria [NRWQC]) can be useful in
evaluating potential community and/or population-level effects.

Table 7-2 summarizes the assessment endpoints, risk questions, and measurement endpoints
selected for the SERA. As evidenced by Table 7-2, the assessment endpoints selected for the
upland habitat at SWMU 59 are based on the survival, growth, and reproduction of lower trophic
level terrestrial receptor groups (terrestrial plants and invertebrates), terrestrial reptiles and
amphibians, upper trophic level terrestrial birds (herbivores, omnivores, and carnivores), and
upper trophic level terrestrial mammals (i.e., nectivorous bats), while assessment endpoints for
the drainage ditch are based on the survival, growth, and reproduction of lower trophic level
aquatic receptor groups (aquatic plants, invertebrates, fish, and amphibians) and upper trophic
level birds (piscivores). The population traits of interest for each of the assessment endpoints
listed in Table 7-2 represent components of a healthy population. Failure or impairment of
survival, growth, or reproduction will adversely affect the ability of the population to be healthy
and viable and fill its appropriate role in an ecosystem.
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7.3.3 Selection of Receptors

Because of the complexity of natural systems, it is generally not possible to directly assess the
potential impacts to all ecological receptors present within an area. Therefore, specific receptor
species (e.g., mourning dove) are often selected as surrogates to evaluate potential risks to larger
components of the ecological community (e.g., avian herbivores) used to represent the assessment
endpoints (e.g., survival, growth, and reproduction of avian herbivores). Selection criteria
typically include those species that:

e Are known to occur, or are likely to occur, at the site
e Have a particular ecological, economic, or aesthetic value

e Are representative of taxonomic groups, life history traits, and/or trophic levels in the
habitats present at the site for which complete exposure pathways are likely to exist

e Can, because of toxicological sensitivity or potential exposure magnitude, be expected to
represent potentially sensitive populations at the site

e Have sufficient ecotoxicological information available on which to base an evaluation

Lower trophic level receptor species were evaluated based on those taxonomic groupings (e.g.,
terrestrial plants and invertebrates, aquatic plants and invertebrates, and fish) for which screening
values have been developed. These groupings and screening values are used in most ERAs. As
such, specific receptor species of lower trophic level terrestrial and aquatic biota were not chosen
because of the limited species-specific information available. These receptors were instead dealt
with on a community level via a comparison to soil, groundwater, surface water, and sediment
screening values.

The upper trophic level receptor species listed below were chosen for dietary exposure modeling
to chemicals in SWMU 59 surface soil, subsurface soil, and/or drainage ditch sediment based on
the criteria listed above, the general guidelines presented in USEPA (1991), the description of
habitats and biota presented in Section 7.1, and the assessment endpoints (see Table 7-2).

Terrestrial Habitat
e  Mourning dove (Zenaida macroura) (avian herbivore)
e American robin (Turdus migratorius) (avian omnivore)
e Red-tailed hawk (Buteo jamaicensis) (avian carnivore)
e Brown flower bat (Erophylla sezekorni) (mammalian nectivore)

Drainage Ditch Habitat

e Green heron (Butorides virescens) (avian piscivore)

The mourning dove, red-tailed hawk, and green heron are known to occur in Puerto Rico
(Raffaele, 1989). These three species also have been reported at NAPR (see Table 7-1). The
green heron was selected as a representative avian piscivore based on the indication that the
drainage ditch can support fish. The American robin was selected as a surrogate species to
represent birds reported from NAPR with similar feeding habits and dietary preferences (e.g., red-
legged thrush). SWMU 59 is not located within the critical habitat designation for the yellow-
shouldered blackbird. However, based on their arboreal feeding habits, the yellow-shouldered
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blackbird could potentially forage within the coastal scrub forest communities at the SWMU. As
discussed in Section 7.1.3.2, arboreal insectivores, such as the yellow-shouldered blackbird,
would not be expected to experience any significant exposures. Regardless, aspects of the
feeding ecology of the American robin and yellow-shouldered blackbird indicate that the
American robin can be protectively used as a surrogate receptor:

e The American robin forages on the ground for soft-bodied invertebrates, whereas the
yellow-shouldered black bird is an arboreal feeder that forages within the canopy and
sub-canopy of trees (USFWS, 1996a). The invertebrate prey item consumed by the
American robin is assumed to be earthworms for the SERA. Because earthworms are in
direct contact with soil, they will bioaccumulate soil contaminants at higher
concentrations than the arboreal invertebrates consumed by the yellow-shouldered
blackbird. Therefore, modeled dietary intakes that include earthworm ingestion will
result in a conservative estimate of food web exposures for the yellow-shouldered
blackbird.

e The diet of the American robin is assumed to include 10.5 percent soil, whereas soil
consumption by the yellow-shouldered blackbird is likely to be negligible based on their
arboreal feeding behavior. Modeled dietary intakes that include soil ingestion also will
result in a conservative estimate of food web exposures for the yellow-shouldered
blackbird.

Although potentially complete and significant exposure pathways exist at SWMU 59 for
terrestrial ground mammals (i.e., incidental ingestion of surface soil, ingestion of surface water,
and ingestion of contaminated plant and/or animal tissues for chemicals that have entered food
webs), a terrestrial ground mammal was not selected as an ecological receptor for the following
reasons.

e All native terrestrial ground mammals have been extirpated from Puerto Rico (Mac et al.,
1998).

e The terrestrial ground mammals represented by potentially complete exposure pathways
are limited to nonindigenous, nuisance species (i.e., Norway rat, black rat, and
mongoose) that have been implicated in the decline of native reptilian and bird
populations (Mac et al., 1998 and USFWS, 1996a).

As discussed in Section 7.1.3.1, vegetation within the coastal scrub forest communities at SWMU
59 includes plants known to be used as a source of food by nectivorous bats in Puerto Rico (white
lead tree). Therefore, a nectivorous bat (i.e., brown flower bat) was selected as an ecological
receptor for upland habitat at the SWMU. This species is common and found throughout Puerto
Rico (Gannon et al., 2005). As discussed in Section 7.1.3.2, the USEPA has excluded aerial and
arboreal insectivorous birds from Eco-SSL development because they are considered
inappropriate (i.e., they do not have a clear or indirect exposure pathway link to soil [indirect
exposure pathways involve ingestion of prey that have direct contact with soil]). For this same
reason, the USEPA also has excluded aerial insectivorous mammals (i.e., bats) from Eco-SSL
development. As such, an aerial insectivorous bat (i.e., Antillean ghost-faced bat, Parnell’s
mustached bat, sooty mustached bat, big brown bat, red bat, velvety free-tailed bat, or Brazilian
free-tailed bat) was not selected as an ecological receptor. A frugivorous bat (i.e., Jamaican fruit
bat, Antillean fruit bat, or red fig-eating bat) was also excluded from evaluation based on the
absence of fruit-bearing vegetation known to be used as a source of food on Puerto Rico. Finally,
a piscivorous bat (i.e., Mexican bulldog bat) was excluded from evaluation since the dense
vegetation surrounding and within the drainage ditch (see Photograph in Appendix A) is not
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conducive to foraging methods (use of echolocation while patrolling just above the water or
trolling). The absence of surface water during the 2012 CMS field investigation also indicates
that the drainage ditch is incapable of supporting a permanent fish population

While exposure pathways to terrestrial reptiles and amphibians are likely to be complete, specific
reptilian and amphibian species were not selected as receptors in the SERA since the life history
and toxicological database concerning the effects of chemicals on herpetofauna is severely
limited, rendering a quantitative evaluation problematic (USEPA, 2000a and 2005a). It is
assumed that reptiles and amphibians potentially present at the site are not exposed to
significantly higher concentrations of chemicals and are not more sensitive to chemicals than the
other upper trophic level receptor species evaluated in the risk assessment. Although this
assumption is a source of uncertainty in the SERA, this approach is consistent with USEPA
Region III guidance (USEPA, 2013a; available at http://www.epa.gov/reg3hwmd/risk/
eco/index.htm), which states that “As a general rule in Region 3, impacts to reptiles do not have
to be considered as an assessment endpoint in the screening level ERA. However, the screening
ERA would need to state that impacts to reptiles are being assessed qualitatively through the use
of surrogate receptors. An exception to this rule is when a threatened or endangered reptile has
been identified as a potential receptor on the site. In this situation, it may be appropriate to
consider impact on reptiles when identifying assessment endpoints.”

Based on the presence of surface water during the 2010 CMS field investigation, the drainage
ditch west of Forrestal Drive may provide appropriate habitat for amphibian reproduction.
Identical to terrestrial and aquatic plants and invertebrates, aquatic amphibians were dealt with on
a community level via a comparison of surface water and sediment analytical data to media-
specific screening values. This approach is also consistent with USEPA Region III guidance
(USEPA, 2013a), which states that “Amphibians can and should be included as receptors in the
screening level risk assessment as appropriate (based on the potential presence of habitat
necessary to support these receptors). The assessment should consider AWQCs and any
appropriate contaminant specific benchmark available in the literature.”

7.3.4 Fate and Transport Mechanisms

In the absence of measured values of chemicals within biotic media, the transport and partitioning
of constituents into particular environmental compartments, and their ultimate fate in those
compartments, can be predicted from key physical-chemical characteristics. The physical-
chemical characteristics that are most relevant for exposure modeling in this assessment include
water solubility, adsorption to solids, octanol-water partitioning, and degradability. These
characteristics are defined below.

The water solubility of a compound influences its partitioning to aqueous media. Highly water-
soluble chemicals, such as most VOCs, have a tendency to remain dissolved in the water column
rather than partitioning to sediment (Howard, 1991). Compounds with high water solubility also
generally exhibit a lower tendency to bioconcentrate in aquatic organisms and a greater likelihood
of biodegradation, at least over the short term (Howard, 1991).

Adsorption is a measure of a compound’s affinity for binding to solids, such as soil or sediment
particles. Adsorption is expressed in terms of partitioning, either as the adsorption coefficient
(K4), a unitless expression of the equilibrium concentration in the solid phase versus the water
phase, or the organic carbon partition coefficient (K., K4 normalized to the organic carbon
content of the solid phase; again unitless) (Howard, 1991). For a given organic chemical, the
higher the K, or Kg4, the greater the tendency for that chemical to adhere strongly to soil or
sediment particles. K, values can be measured directly or can be estimated from either water
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solubility or the octanol-water partition coefficient using one of several available regression
equations (Howard, 1991).

Octanol-water partitioning indicates whether a compound is hydrophilic or hydrophobic. The
octanol-water partition coefficient (K,,) expresses the relative partitioning of a compound
between octanol (lipids) and water. A high affinity for lipids equates to a high K, and vice
versa. K,y has been shown to correlate well with adsorption to soil or sediment particles and the
potential to bioaccumulate in the food chain (Howard, 1991). Typically expressed as log Ky, a
value of 3.0 or less generally indicates that the chemical will not bioconcentrate to a significant
degree (Maki and Duthie, 1978). Log K, values and K, values for organic chemicals analyzed
for in environmental media collected at SWMU 59 during the 2010 and 2012 CMS field
investigations (i.e., Appendix IX VOCs, SVOCs, and/or organochlorine pesticides) are presented
in Table 7-3. The Log K, values listed in Table 7-3 were obtained from USEPA sources
(USEPA, 1995 and 2011a), while K,. values were estimated using the following regression
equation (USEPA 1993a and 1996):

Log K, = 0.00028 + (0.983)(Log K.»,)

Degradability is an important factor in determining whether there will be significant loss of mass
or change in the form of a chemical over time in the environment. The half-life of a compound is
typically used to describe losses from either degradation (biological or abiotic) or from transfer
from one compartment to another (e.g., volatilization from soil to air). The half-life is the time
required for one-half of the mass of a compound to undergo the loss or degradation process.

7.4 Screening Level Effects Evaluation

The purpose of the screening level effects evaluation is the establishment of chemical exposure
levels (screening values) that represent conservative thresholds for adverse ecological effects.
One set of screening values is typically developed for each selected assessment endpoint. For the
SERA at SWMU 59, two types of screening values were developed (media-specific screening
values and toxicity reference values [TRVs]). Media-specific screening values were developed
for soil (surface and subsurface soil), groundwater, surface water, and sediment, while TRVs
were developed for the evaluation of potential risks to upper trophic level receptors (i.e., birds
and mammals) from dietary exposures (i.e., ingested chemical doses).

7.4.1 Media-Specific Screening Values for Soil, Groundwater, Surface Water, and
Sediment

The sections that follow describe the various criteria and toxicological benchmarks that were used
as media-specific screening values for chemicals in soil (surface and subsurface soil),
groundwater, drainage ditch surface water, and drainage ditch sediment. The media-specific
screening values, listed in Tables 7-4 and 7-5 (soil), 7-6 (groundwater), 7-7 (surface water), and
7-8 (sediment), represent conservative exposure thresholds above which adverse ecological
effects may occur.

7.4.1.1 Soil Screening Values for Terrestrial Plants and Invertebrates

The toxicological benchmarks that were used as screening values for chemicals in surface soil
(0.0 to 1.0-feet bgs) and subsurface soil (1.0 to 3.0-feet bgs) are summarized in Table 7-4.
USEPA Eco-SSLs for terrestrial plants and invertebrates (documentation is available at
http://www.epa.gov/ecotox/ecossl/) were preferentially selected as soil screening values. For a
given chemical, if an Eco-SSL was available for both receptor groups, the lowest value was
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selected as the soil screening value. In the case of chromium and vanadium, insufficient data are
available from the literature for derivation of plant- and invertebrate-based Eco-SSLs (USEPA,
2008 and 2005b). However, both Eco-SSL documents list toxicological data from studies eligible
for Eco-SSL derivation. The chromium Eco-SSL document cites two studies (Van Gestel et al.,
1992 and 1993) that investigated the effect of chromium on earthworm (Fisenia andrei)
reproduction, while the vanadium Eco-SSL document cites two studies (Kaplan et al., 1990) that
investigated the effect of vanadium on broccoli (Brassica oleracea) growth. The chromium
studies using earthworms reported Maximum Acceptable Toxicant Concentration (MATC) values
of 57 mg/kg, while the vanadium studies using broccoli reported either a Lowest Observed
Adverse Effect Concentration (LOAEC) of 100 mg/kg or a No Observed Adverse Effect
Concentration (NOAEC) of 100 mg/kg. For this ERA, the MATC value of 57 mg/kg based on
earthworm reproduction was used as the soil screening value for chromium, while the LOAEC
value based on broccoli growth (with a safety factor of 5; Wentsel et al., 1996) was used as the
soil screening value for vanadium.

For those chemicals lacking terrestrial plant and invertebrate Eco-SSLs or toxicological data
eligible for Eco-SSL derivation, the toxicological benchmarks listed below were selected as soil
screening values.

e USEPA Region 5 (2003b) ecological screening levels (ESLs) for soil based on exposures
to plants or invertebrates (http://epa.gov/regionS/waste/cars/pdfs/ecological-screening-
levels-200308.pdf)

e Toxicological thresholds for earthworms and microorganisms (Efroymson et al., 1997a)
e Toxicological thresholds for plants (Efroymson et al., 1997b)

Identical to the Eco-SSLs, when more than one screening value was available for a given
chemical from USEPA (2003b) and Efroymson et al. (1997a and 1997b), the lowest value was
selected as the soil screening value. For those chemicals lacking an Eco-SSL, toxicological data
eligible for Eco-SSL derivation, as well as a toxicological threshold from Efroymson et al. (1997a
and 1997b), the following values, listed in their order of decreasing preference, were used as soil
screening values:

e Toxicity reference values for plants and invertebrates listed in USEPA (1999a)

e Soil standards developed by the Dutch Ministry of Housing, Spatial Planning and
Environment (MHSPE, 2000)

e (Canadian soil quality guidelines (agricultural land use) developed by the Canadian
Council of Ministers of the Environment (CCME, 2001 and 2007)

e Ecological soil screening values compiled by Friday (1998)

Soil quality guidelines developed by CCME (2001 and 2007), as well as ecological soil screening
values compiled by Friday (1998) were given the lowest preference since many are based on
background concentrations or detection limits, not effect-based concentrations

The Dutch soil standards are expressed as target values and intervention values. The target and
intervention values published by the MHSPE are based on a standard soil with 10 percent organic
carbon. Target and intervention values for organic chemicals can be adjusted to account for the
organic carbon content of soil (the organic carbon adjustment range is 2 to 30 percent). As a
measure of conservatism, target and intervention values used in the derivation of soil screening
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values were adjusted to reflect an assumed organic carbon content of 2 percent (minimum value
within the adjustment range) using the following correction formula (MHSPE, 2000):

(Targetso/Interventionsqg) = (Target,/Interventiong) x (% organic matter/10)
where:

Targetso/Interventionso = Adjusted target value or intervention value for SWMU 59 soil
Target,y/Interventions, = Target value or intervention value for standard soil

The soil screening values listed in Table 7-4 were derived by taking the average of the adjusted
target and intervention values. A summary of the target and intervention values (standard soil
and SWMU 59 soil) for organic chemicals with soil screening values based on Dutch MHSPE
soil standards is provided in Table 7-5.

7.4.1.2 Groundwater Screening Values

The toxicological benchmarks selected as screening values for chemicals in groundwater are
listed in Table 7-6. As discussed in Section 7.1.2 groundwater flow at SWMU 59 is in a
southwest direction, toward an E2SS3 wetland unit and the Ensenada Honda. As such, Puerto
Rico Water Quality Standards (PRWQS) for Class SB coastal and estuarine waters listed in the
Puerto Rico Water Quality Standards Regulation (PRWQSR) dated March 31, 2010 (Puerto Rico
Environmental Quality Board [PREQB], 2010) were preferentially used as groundwater screening
values. PRWQS for Class SB coastal and estuarine waters were selected based on the
classifications contained within Rule 1302.1 of the PRWQSR. For those chemicals lacking
PRWQS for Class SB coastal and estuarine waters, groundwater screening values were identified
from the following information listed in their order of decreasing preference:

e Chronic saltwater NRWQC (USEPA, 2013b)

¢ Final Chronic Values (FCVs) for saltwater contained in ECO Update Volume 3, Number
2 (USEPA, 1996)

e USEPA Region 4 chronic screening values for saltwater contained in Ecological Risk
Assessment Bulletins — Supplement to Risk Assessment Guidance for Superfund (RAGS)
(USEPA 2001a)

e Minimum chronic toxicity test endpoints (No Observed Effect Concentration [NOEC],
No Observed Effect Level [NOEL], and MATC values based on reproduction, growth, or
survival) for marine species reported in the ECOTOXicology (ECOTOX) Release 4.0
Database System (USEPA, 2007a) and, in the case of organochlorine pesticides, the
Office of Pesticide Programs (OPP) Pesticide Ecotoxicology database (USEPA, 2005¢)

e Chronic Lowest Observable Effect Levels (LOELSs) for saltwater contained in National
Oceanic and Atmospheric Administration (NOAA) Screening Quick Reference Tables
(SQUIRTSs) (Buchman, 2008) with a safety factor of 5 (Wentsel et al., 1996)

The order of preference was selected based on their level of protection. For example, NRWQC
and FCVs would be expected to offer a greater degree of protection than a single species NOEC,
MATC, or LOEL since their derivation considers a larger toxicological database. It is noted that
chronic toxicity test endpoints reported in the ECOTOX and Pesticide Ecotoxicology databases
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were given equal preference. If a chronic saltwater value was available from both sources, the
minimum value was selected as the surface water screening value.

In the absence of the above-mentioned National Ambient Water Quality Criteria (NAWQC),
FCVs, USEPA Region 4 chronic screening values, chronic test endpoints, and chronic LOELs,
screening values were derived from the acute saltwater values listed below:

e Acute LOELSs for saltwater contained in NOAA SQUIRTSs (Buchman, 2008)

e Acute toxicity test endpoints (NOEC, NOEL, LOEL, Lowest Observed Effect
Concentration [LOEC], median lethal concentration [LCsy], and median effective
concentration [ECsy] values) for marine species contained in the ECOTOX Release 4.0
Database System (USEPA, 2007a) and, in the case of organochlorine pesticides, the OPP
Pesticide Ecotoxicology database (USEPA, 2005c)

e LCs values for marine species contained in Superfund Chemical Matrix (USEPA, 2004)

Chronic-based screening values were extrapolated from acute NOEC, NOEL, LOEC, LOEL,
LCso, and ECsq values as follows:

e A safety factor of 30 was used to convert an acute NOEC or NOEL to a chronic-based
screening value (Wentsel et al., 1996)

e A safety factor of 50 was used to convert an acute LOEC or LOEL to a chronic-based
screening value (Wentsel et al., 1996)

o A safety factor of 100 was used to convert an ECsy or LCs to a chronic-based screening
value (Wentsel et al., 1996)

When acute toxicity data were used to extrapolate a chronic screening value, NOECs/NOELs
were given preference over LOECs/LOELs, LOECs/LOELs were given preference over LCsy and
ECs values, and ECsy values were given preference over LCsy values. When more than one
value was available for a given test endpoint (e.g., NOEC), the minimum value was
conservatively used to extrapolate a chronic screening value.

For those chemicals lacking saltwater toxicological thresholds, surface water screening values
were identified or developed from freshwater values using the sources and procedures discussed
in Section 7.4.1.3. In some cases, acute and/or chronic saltwater LOELs for chemical classes
(e.g., PAHs) were available (Buchman, 2008). For a given chemical, a saltwater LOEL based on
a chemical class was used as the groundwater screening value only if that chemical lacks
freshwater and saltwater benchmarks and/or toxicity test endpoints.

As evidenced by Table 7-6, the screening value selected for mercury is USEPA saltwater
NRWQC (i.e., criteria continuous concentration [CCC]). The saltwater CCC value for this metal
is identified in National Recommended Water Quality Criteria (USEPA, 2013b) as a dissolved
concentration. A total recoverable CCC value for mercury was derived for use as a groundwater
screening value in the Step 2 screening level risk calculation by dividing the dissolved CCC value
(0.94 ug/L) by 0.85 (saltwater conversion factor for mercury listed in Appendix A of National
Recommended Water Quality Criteria [USEPA, 2013b]).
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7.4.1.3 Surface Water Screening Values

The drainage ditch surface water data were screened against the freshwater toxicological
thresholds listed in Table 7-7. PRWQS for Class SD surface waters listed in the PRWQSR dated
March 31, 2010 (PREQB, 2010) were preferentially used as freshwater screening values.
PRWQS for Class SD surface waters were selected based on the classifications contained within
Rule 1302.2 of the PRWQSR. For those chemicals lacking PRWQS for Class SD surface waters,
screening values were identified from the following information listed in their order of decreasing
preference:

e Chronic freshwater NRWQC (USEPA, 2013b)
e FCVs for freshwater contained in ECO Update Volume 3, Number 2 (USEPA, 1996)

e USEPA Region 4 chronic screening values for freshwater contained in Ecological Risk
Assessment Bulletins — Supplement to RAGS (USEPA 2001a) and USEPA Region 5
freshwater ESLs (http://epa.gov/region5/waste/cars/pdfs/ecological-screening-levels-
200308.pdf) (USEPA, 2003b)

e  Minimum chronic toxicity test endpoints (NOEC, NOEL, and MATC values based on
reproduction, growth, or survival) for freshwater species reported in the ECOTOX
Release 4.0 Database System (USEPA, 2007a) and, in the case of organochlorine
pesticides, the OPP Pesticide Ecotoxicology database (USEPA, 2005¢)

e Great Lakes basin Tier Il Secondary Chronic Values (SCVs) listed in the Great Lakes

Initiative (GLI) Toxicity Data Clearinghouse (http://www.epa.gov/gliclearinghouse/)
(USEPA, 2011b)

e Chronic LOELs for freshwater contained in NOAA SQUIRTs (Buchman, 2008) with a
safety factor of 5 (Wentsel et al., 1996)

Identical to the marine/estuarine-based groundwater screening values presented in Section
7.4.1.2, the order of preference was selected based on their level of protection. It is noted that
USEPA Region 4 and Region 5 screening values were given equal preference. When a value was
available from both sources, the minimum value was selected as the surface water screening
value. Chronic toxicity test endpoints reported in the ECOTOX and Pesticide Ecotoxicology
databases were also given equal preference. Identical to the USEPA Region 4 and Region 5
screening values, if a chronic freshwater value was available from both sources, the minimum
value was selected as the surface water screening value.

In the absence of the above-mentioned freshwater NRWQC, freshwater FCVs, freshwater
USEPA Region 4 and Region 5 screening values, freshwater chronic test endpoints, and
freshwater chronic LOELSs, screening values were derived from the acute freshwater values listed
below:

e Acute LOELs for freshwater contained in NOAA SQUIRTs (Buchman, 2008)
e Acute toxicity test endpoints (NOEC, NOEL, LOEL, LOEC, LCs,, ECs, values) for
freshwater species contained in the ECOTOX Release 4.0 Database System (USEPA,

2007a) and, in the case of organochlorine pesticides, the OPP Pesticide Ecotoxicology
database (USEPA, 2005c)
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e LCs values for freshwater species contained in Superfund Chemical Matrix (USEPA,
2004)

Chronic-based screening values were extrapolated from acute NOEC, NOEL, LOEC, LOEL,
LCso, and ECs, values using the safety factors previously identified in Section 7.4.1.2 (i.e., safety
factors recommended by Wentsel et al., 1996).

When acute toxicity data were used to extrapolate a chronic screening value, NOECs/NOELs
were given preference over LOECs/LOELs, LOECs/LOELs were given preference over LCsy and
ECs values, and ECsy values were given preference over LCsy values. When more than one
value was available for a given test endpoint (e.g., NOEC), the minimum value was
conservatively used to extrapolate a chronic screening value. For those chemicals lacking
freshwater toxicological thresholds, surface water screening values were identified or developed
from saltwater values using the sources and procedures discussed in Section 7.4.1.2.

As evidenced by Table 7-7, the screening values selected for cadmium, chromium, copper, lead,
nickel, silver, and zinc are PRWQS for Class SD surface waters. In addition, the screening value
selected for beryllium is a Great Lakes basin Tier II chronic criterion (i.e., SCV) developed by the
Ohio Environmental Protection Agency (OEPA). The screening values listed in Table 7-7 for
these eight metals are expressed as total recoverable concentrations. PRWQS for cadmium,
chromium, copper, lead, nickel, silver, and zinc, as well as the OEPA SCV for beryllium are
further expressed as a function of water hardness (PREQB, 2010, USEPA, 2011b, and USEPA,
2013b). A hardness-dependent, total recoverable SCV for beryllium and hardness-dependent,
total recoverable PRWQS for cadmium, chromium, copper, lead, nickel, silver, and zinc were
derived for use as surface water screening values using the following regression equations
(PREQB, 2010, USEPA, 2011b, and USEPA, 2013b):

e Beryllium: exp[2.528(/n hardness)-10.77]

e Cadmium: exp[0.7409(/n hardness)-4.719]

e Chromium: exp[0.8190(/n hardness)+0.6848]
e Copper: exp[0.8545(/n hardness)-1.702]

e Lead: exp[1.273(/n hardness)-4.705]

e Nickel: exp[0.8460(/n hardness)+0.0584]
e Silver: exp[1.72(In hardness)-6.59]

e Zinc: exp[0.8473(/n hardness)+0.884]

In these equations, hardness concentrations are expressed in units of mg/L as calcium carbonate
(CaCOs).

Of the three surface water samples collected from the drainage ditch pool during the 2010 CMS
field investigation, only one sample (59SWO01) was analyzed for total recoverable calcium and
magnesium. The total recoverable calcium and magnesium data can be used to calculate the
hardness concentration of the 59SWO0I1 surface water sample using the following equation from
Franson (1985):

Hardness (mg CaCOs/L) = 2.497[Ca] + 4.118 [Mg]
where:

[Ca] = Total recoverable calcium concentration (mg/L)
[Mg] = Total recoverable magnesium concentration (mg/L)
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However, as evidenced by Appendix B, total recoverable magnesium was not detected in this
surface water sample. Therefore, site-specific hardness data were not used to adjust the PREQB
PRWQS for cadmium, chromium, copper, lead, nickel, silver, and zinc or the OEPA Great Lakes
basin Tier II chronic criterion for beryllium.

The Water Resources Division of the USGS, in cooperation with local and Federal agencies,
obtains data pertaining to the water resources of Puerto Rico each year. Data are available in the
National ~ Water  Information  System  water  quality  database  available at
http://waterdata.usgs.gov/nwis. A USGS monitoring station (i.e., 50071000) was identified
within a stream located approximately 4 miles northwest of NAPR. From February 21, 1961 to
August 10, 2004, a total of 231 hardness measurements were taken at this station. Hardness
concentrations ranged from 4 mg/L to 61 mg/L as CaCQO;, with an arithmetic mean concentration
of 32.2 mg/L as CaCOs, a 95 percent lower confidence limit (LEL) of the mean concentration of
31.35 mg/L (derived using Scout Version 1.00.01 software [USEPA, 2009), and a 95 percent
upper confidence limit (UCL) of the mean concentration of 32.86 mg/L as CaCO; (derived using
USEPA ProUCL Version 4.00.02 software [USEPA, 2007b]). Because NAPR and USGS
monitoring station 50071000 are located within the same hydrologic unit (21010005), hardness
data for the USGS monitoring station represent reasonable estimates of surface water hardness
within the drainage ditch system downgradient from SWMU 59. Therefore, the 95 percent LEL
concentration (i.e., 31.35 mg/L as CaCO;) was used to derive the surface water screening values
listed in Table 7-7 for beryllium, cadmium, chromium, copper, lead, nickel, silver, and zinc.

The screening values selected for arsenic and mercury are USEPA freshwater NAWQC (i.e.,
CCCs). Identical to the saltwater CCC value for mercury discussed in Section 7.4.1.2, the
freshwater arsenic and mercury CCC values are expressed in National Recommended Water
Quality Criteria (USEPA, 2013Db) as dissolved concentrations. Total recoverable CCC values for
arsenic and mercury were derived for use as surface water screening values in the Step 2
screening level risk calculation by dividing the dissolved CCC values (150 pg/L and 0.77 pg/L,
respectively) by the following freshwater conversion factors listed in Appendix A of National
Recommended Water Quality Criteria (USEPA, 2013b):

e Arsenic: 1.000
e Mercury: 0.850

7.4.1.4 Sediment Screening Values

MacDonald et al. (2000) developed consensus-based sediment quality guidelines (SQGs) for
freshwater using existing SQGs established for the protection of sediment-dwelling organisms.
The consensus-based SQGs (Threshold Effect Concentrations [TECs] and Probable Effect
Concentrations [PECs]) were derived by calculating the geometric mean of existing SQGs. TECs
are intended to identify contaminant concentrations below which harmful effects on sediment-
dwelling organisms are not expected, while PECs are intended to identify contaminant
concentrations above which harmful effects are expected to occur frequently. The TECs
developed by MacDonald et al. (2000) were preferentially selected for use as sediment screening
values (see Table 7-8). For those chemicals lacking a consensus-based TEC from MacDonald et
al. (2000), sediment screening values were identified from the freshwater toxicological
benchmarks listed and described below:

e Sediment quality assessment guidelines (SQAGs) for Florida inland waters. The
consensus-based SQGs (i.e., TECs and PECs) derived by MacDonald et al. (2000) were
adopted for use as SQAGs for Florida inland waters (MacDonald et al., 2003). SQAGs
also were identified for twenty additional chemicals using effects-based guidelines
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promulgated in other jurisdictions. Identical to the consensus-based SQGs developed by
MacDonald et al. (2000), only TEC-based SQAGs guidelines were used as sediment
screening values.

e Ontario Ministry of the Environment Lowest Effect Level (LEL) Provincial
sediment quality guidelines (PSQGs). The Ontario Ministry of the Environment
(Persaud et al., 1993) developed PSQGs expressed as LELs and Severe Effect Levels
(SELs). The LEL and SEL PSQGs are based on matched sediment chemistry and
biological effects measures (co-occurrence analysis) from a wide range of geographical
areas within the province. The LEL represents the chemical concentration at which
actual ecotoxicological effects become apparent (e.g., species absence), while the SELs
represent chemical concentrations that could potentially eliminate most benthic
organisms. Only LELs were selected as sediment screening values.

e Canadian interim freshwater sediment quality guidelines (ISQGs). The CCME
(2002) developed ISQGs using data from models (i.e., equilibrium partitioning [EqP])
spiked sediment toxicity tests, and field studies (co-occurrence data consisting of
matching sediment chemistry and biological effect data). This information was used to
establish associations between concentrations of chemicals in sediments and adverse
biological effects.

For a given chemical, when more than one toxicological threshold was available from the sources
listed above (i.e., MacDonald et al., 2003, Persaud et al., 1993, and CCME, 2002), the minimum
value was conservatively selected as the sediment screening value. For those chemicals lacking a
consensus-based SQG, SQAG, PSQG, and ISQG, the marine and estuarine toxicological
benchmarks listed and described below were used as sediment screening values:

o Effects Range-Low (ER-L) marine and estuarine SQGs. Long and Morgan (1991)
developed effects-based SQGs using data from EqP modeling, spiked-sediment toxicity
tests, and matched sediment chemistry and biological effects measures. For a given
chemical, the data were arranged in ascending order of concentration with each data entry
assigned an "effects" or "no effects" descriptor, and the 10th percentile and 50th
percentile concentrations of the “effects” data were calculated. The 10" and 50™
percentiles of the “effects” data represent the ER-L and Effects Range-Median (ER-M),
respectively. The ER-L and the ER-M delineate three concentration ranges for a given
chemical. The concentration range below the ER-L value represents a minimal effects
range (i.e., the concentration range in which effects would be rarely observed).
Concentrations equal to or greater than the ER-L but less than the ER-M represent a
possible effects range within which effects would occasionally occur, while
concentrations greater than the ER-M represent a probable-effects range within which
effects would frequently occur. The ER-L and ER-M values were recalculated by Long
et al. (1995) after omitting a small amount of freshwater data included in the original
calculations (Long and Morgan, 1991) and incorporating more recent marine and
estuarine data. Only ER-Ls were selected as sediment screening values in this screening
level ERA.

e Threshold Effect Level (TEL) SQAGs for Florida coastal waters. The updated and
revised data set used by Long et al. (1995) also was used by MacDonald (1994) to
calculate SQAGs for Florida coastal waters (TELs and Probable Effect Levels [PELs]).
Unlike the methodology used by Long et al. (1995) to derive ER-L and ER-M values, the
derivation of TELs and PELs took into consideration the "no effects" data set.
Specifically, TELs were derived by calculating the geometric mean of the 15th percentile
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in the "effects" data set and the 50th percentile in the "no effects" data set, while PELs
were derived by calculating the geometric mean of the 50th percentile in the “effects”
data set and the 85th percentile in the “no effects” data set.

Identical to ER-Ls and ER-Ms, TELs and PELs delineate three concentration ranges for a
given chemical. The TEL represents the upper limit of the range of sediment
concentrations dominated by "no effects" data. Within this range, concentrations are not
considered to represent significant hazards to sediment-associated biota. The PEL
represents the lower limit of the range of sediment concentrations that are usually or
always associated with adverse biological effects. The range of concentrations that could
be associated with biological effects is delineated by the TEL and PEL. Within this range
of concentrations, adverse biological effects are possible.

o Apparent Effects Threshold (AET) marine SQGs. The AET method, developed by
Tetra Tech, Inc. (1986), associates chemical concentrations in sediments with adverse
biological effects (lethal and sub-lethal toxicity as measured using sediment toxicity tests
or changes in benthic macroinvertebrate abundance and community structure as measured
by in situ biological surveys). For a given chemical and measurement of biological effect
(biological indicator), the AET value represents the sediment concentration above which
statistically significant biological effects are always observed. The AET values shown in
Table 7-8 represent the lowest AET value from a suite of seven biological indicators
(amphipod mortality, oyster larval abnormality, Microtox” luminescence, benthic
macroinvertebrate abundance, bivalve larvae mortality/abnormality, Echinoderm larvae
mortality/abnormality, and juvenile polychaete growth). It is noted that the AET values
included within Table 7-8 are interim values subject to change (Buchman, 2008).

Minimum, chemical-specific AET values are used by the Washington State Department
of Ecology (1995) as sediment management standards for Puget Sound. Minimum AET
values also are used by the USACE (USEPA/USACE, 1998) as “reason to believe”
guidance for screening levels for the Dredged Material Management Program (DMMP).
The DMMP screening levels are implemented for use in Puget Sound and Grays
Harbor/Willapa Bay in the State of Washington. Current Washington State Department
of Ecology sediment management standards and USACE DMMP screening levels do not
reflect the interim AET values reported by Buchman (2008).

Identical to the freshwater toxicological benchmarks, when more than one marine and estuarine
toxicological benchmark was available from the sources listed above, the minimum value was
conservatively selected as the sediment screening value. For those organic chemicals lacking
bulk sediment freshwater and marine/estuarine toxicological benchmarks, EqP-based screening
values were either developed using the USEPA EqP approach (USEPA, 1993a and 1996 [see
Appendix E]) or identified from the literature (Di Toro and McGrath, 2000). For a given
chemical, when an EqP-based value was derived in accordance with USEPA (1993a and 1996)
methodology and also was available from Di Toro and McGrath (2000), the minimum value was
selected as the sediment screening value. As discussed in Appendix E, EqP-based screening
values developed in accordance with USEPA (1993a and 1996) methodology are based, in part,
on the fraction of organic carbon (f,.) measured in SWMU 59 drainage ditch sediment.
Specifically, a f,. of 0.021 was used in their derivation (minimum measured value for sediment
collected during the 2010 CMS field investigation). This f,. value also was used to adjust the Di
Toro and McGrath (2000) EqP-based toxicological benchmarks selected as sediment screening
values (published values are based on a default f,. of 0.01).
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7.4.2 Toxicity Reference Values for Avian and Mammalian Dietary Exposures

TRVs for avian and mammalian dietary exposures to chemicals in surface soil, subsurface soil,
and surface water, as well as avian dietary exposures to chemicals in drainage ditch surface water
and sediment were identified from various literature sources and USEPA compilations for each
receptor species and chemical evaluated for dietary exposures. If available, TRVs identified and
used by the USEPA in the derivation of avian and mammalian Eco-SSLs were preferentially used
to evaluate risks from ingested dietary doses.

For chemicals lacking an avian/mammalian Eco-SSL, toxicological information for wildlife
species most closely related to the receptor species was used if available. This information was
supplemented by laboratory studies of non-wildlife species when necessary. Chronic No
Observed Adverse Effects Levels (NOAELs) based on growth or reproduction endpoints were
preferentially used as TRVs for upper trophic level receptors. NOAELs represent the highest
dose of a chemical at which an effect being measured in a toxicity test does not occur. If several
chronic toxicity studies were available from the literature, the most appropriate study was
selected for each receptor species based on study design, study methodology, study duration,
study endpoint, and test species. When chronic NOAEL values were unavailable, estimates were
derived or extrapolated from chronic Lowest Observed Adverse Effects Levels (LOAELSs) or
median lethal dose (LDs) acute values. LOAELs represent the lowest dose of a chemical at
which an effect being measured in a toxicity test occurs, while an LDs, represents the dose of a
chemical at which half of the organisms being tested die. An uncertainty factor of 5 was used to
convert a reported chronic LOAEL to a chronic NOAEL (Wentsel et al., 1996), while an
uncertainty factor of 100 was used to convert the acute LDsq to a chronic NOAEL (i.e., the LDs
was multiplied by 0.01 to obtain the chronic NOAEL [Wentsel et al., 1996 and USEPA, 1997]).

TRVs for the avian species selected as ecological receptors (i.e., American robin, mourning dove,
red-tailed hawk, and green heron), expressed as milligrams of the chemical per kilogram body
weight of the receptor per day (mg/kg-BW/day) are provided in Table 7-9. Sample et al. (1996)
consider a scaling factor of 1.0 most appropriate for interspecies extrapolation between birds.
Therefore, the NOAEL and LOAEL values listed in Table 7-9 were not adjusted to reflect
differences in body weights between avian test receptor species and test species. TRVs for the
mammalian species selected as an ecological receptor (i.e., brown flower bat) are provided in
Table 7-10. Identical to the avian TRVs, the NOAEL and LOAEL values listed in Table 7-10
were not adjusted to account for differences in body weights between the brown flower bat and
mammalian test species (Allard et al., 2010).

Not all chemicals analyzed for in surface soil, subsurface soil, surface water, and sediment were
evaluated for avian and mammalian dietary exposures. The organic chemicals evaluated for
dietary exposures are limited to those listed in Table 7-3 with the potential to bioaccumulate to a
significant extent. Bioaccumulative organic chemicals are defined as those with a maximum
reported log K, greater than or equal to 3.0. Rational for using a log K,,, of 3.0 to define an
organic chemical with the potential to bioaccumulate is included as Appendix F. For
conservatism, all inorganic chemicals (i.e., metals) also were evaluated for dietary exposures.
The list of selected for evaluation contains many chemicals that are not identified as “important
bioaccumulative compounds” by the USEPA (2000b). It is noted that upper trophic level
receptors may be exposed to non-bioaccumulative chemicals in surface soil, subsurface soil, and
sediment through incidental ingestion. As such, their exclusion from consideration in the ERA
represents an uncertainty that is addressed in Section 7.7.
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7.5 Screening Level Exposure Estimation

This section presents the analytical data, exposure assumptions, and the exposure models and
input parameters that were used to estimate the potential exposure of ecological receptors to
chemicals in soil, groundwater, drainage ditch surface water, and drainage ditch sediment.

7.5.1 Selection Criteria for Analytical Data

The analytical data used in the SERA (described in Section 7.2 and presented in Appendix D)
were reviewed against a set of selection criteria to identify specific data that would be used to
estimate potential exposures to ecological receptors. The criteria used to select these analytical
data are listed below.

e Data must have been validated by a qualified data validator using acceptable data
validation methodology. Rejected (“R”) values were not used in the SERA. Unqualified
data and data qualified as estimated, “J” or “NJ” were treated as detected, while data
qualified as “U “or estimated, “UJ” were treated as non-detected.

e The available soil analytical data were divided into surface soil data (i.e., analytical data
for soil samples collected from the 0 to 1.0-foot depth interval) and subsurface soil data
(analytical data for soil samples collected from the 1.0 to 3.0-foot depth interval). The
evaluation of available soil analytical data was limited to these depth ranges since most
soil heterotrophic activity and soil invertebrates occur on the surface or within the
oxidized root zone (Suter 11, 1995).

e For surface water and groundwater, only total (unfiltered) analytical data were used in the
Step 2 screening level risk calculation. Total recoverable metals data also were used in
the estimation of upper trophic level dietary exposures.

e Maximum Reporting Limits (RLs)/LODs were conservatively used to estimate exposure
for non-detected chemicals.

¢ In some instances, duplicate samples were collected in the field (see Section 4.9.1). The
maximum detected concentration of each chemical (or the maximum non-detected value
for chemicals that were not detected) in the original or duplicate sample was used as a
conservative estimate of contaminant concentrations at a particular sampling point. In
cases where one result was a detection and the other a non-detect, the detected value was
used in the assessment. Results from duplicate samples were not evaluated individually.

7.5.2 Exposure Estimation

Maximum detected concentrations in soil (surface and subsurface soil), groundwater, surface
water, and sediment were used to conservatively estimate potential chemical exposures for the
ecological receptors selected to represent the assessment endpoints. For conservatism, maximum
RLs/LODs for chemicals that were analyzed for but not detected also were compared to media-
specific screening values and (where appropriate) used for food web exposure modeling. This
was done to ensure that RLs/LODs are similar to, or less than, chemical concentrations at which
potential adverse effects to ecological receptors may occur.
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7.5.2.1 Terrestrial and Aquatic Receptor Groups

Maximum measured chemical concentrations in soil, groundwater, surface water, and sediment
were compared to the media-specific screening values discussed in Section 7.4.1 and summarized
in Tables 7-4 through 7-8 to conservatively evaluate the potential for adverse ecological effects to
the lower trophic level receptor groups selected as assessment endpoints (e.g., terrestrial and
aquatic plants and invertebrates).

7.5.2.2 Upper Trophic Level Receptors

Exposures for upper trophic level terrestrial receptor species via the food web were determined by
estimating chemical-specific concentrations in each dietary component using uptake and food
web models. Incidental ingestion of soil and sediment, as well as ingestion of surface water were
also included when calculating the total level of exposure. As indicated previously, maximum
measured soil, surface water, and sediment were used in all calculations to provide a conservative
assessment.

For the screening level exposure estimation, tissue concentrations were modeled for terrestrial
plants (food item for the mourning dove and brown flower bat), soil invertebrates (food item
assumed for the American robin), small mammals (food item for the red-tailed hawk), and fish
(food item for the green heron). The omnivorous Norway rat was selected as the small mammal
food item for the red-tailed hawk. A small mammal herbivore and/or insectivore were excluded
as potential food items for the red-tailed hawk because they are not part of the Puerto Rican
mammalian fauna (see Section 7.1.3.1).

7.5.2.2.1  Exposure Point Concentrations

The uptake of chemicals from abiotic media into terrestrial food items is based (where available)
on chemical-specific uptake equations (i.e., regressions based on measured soil and tissue
concentrations) or conservative (e.g., maximum or 90th percentile) bioaccumulation factors
(BAFs) from the literature. Generic models based on Log K, values (presented in USEPA
[2007c]) or default factors of 1.0 were used for chemicals only when uptake equations and/or
BAF data were unavailable from the literature. The methodology and models used to derive these
estimates are described below.

Terrestrial plants. Tissue concentrations in the aboveground vegetative portion of terrestrial
plants were estimated by chemical-specific uptake equations (i.e. regressions developed from
measured soil and tissue data) or by multiplying maximum measured soil concentrations by
conservative, chemical-specific BAFs (e.g., maximum or 90th percentile values) either obtained
directly from the literature or derived from literature data sets (see Table 7-11). The chemical-
specific BAF values listed in Table 7-11 are based on root uptake from soil and on the ratio
between dry-weight soil and dry-weight plant tissue. Literature values based on the ratio between
dry-weight soil and wet-weight plant tissue were converted to a dry-weight basis by dividing the
wet-weight BAF by the estimated solids content of terrestrial plants (15 percent [0.15]; Sample et
al., 1997). Chemical-specific regressions developed by Bechtel Jacobs (1998a) or USEPA
(2007¢c) were given preference over high-end BAF values (e.g., maximum and 90th percentile
values) if the regressions were significant (p < 0.05).

For bioaccumulative organic chemicals lacking significant regressions and chemical-specific

BAFs, soil-to-plant BAFs were estimated from their Log K, values using the rinsed foliage
regression equation provided in Figure 5, Panel B of USEPA (2007¢):
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Log BAF = (-0.4057) (Log K,,,) + 1.781
where:

Log BAF = Log soil-to-plant BAF (unitless, dry-weight basis)
Log K,,, = Log octanol-water partitioning coefficient (unitless)

The Log K, values used in this equation are those listed in Table 7-3.

Earthworms. Tissue concentrations in soil invertebrates (earthworms) were estimated by
chemical-specific uptake equations (i.e. regressions developed from measured soil and tissue
data) or by multiplying maximum measured soil concentrations for each chemical by
conservative, chemical-specific soil-to-invertebrate BAFs (90th percentile values) obtained
directly from the literature or derived from literature data sets (see Table 7-11). The chemical-
specific BAF values listed in Table 7-11 are based on the ratio between dry-weight soil and dry-
weight earthworm tissue. Literature values based on the ratio between dry-weight soil and wet-
weight earthworm tissue were converted to a dry-weight basis by dividing the wet-weight BAF
by the estimated solids content of earthworms (16 percent [0.16]; USEPA, 1993b). BAFs based
on depurated analyses (soil was purged from the gut of the earthworm prior to analysis) were
given preference over undepurated analyses since direct ingestion of surface soil is accounted for
separately in the food web model. Chemical-specific regressions developed by Sample et al.
(1998a) were given preference over high-end BAF values (i.e., 90th percentile values) if the
regressions were significant (p < 0.05).

For inorganic chemicals without available chemical-specific uptake equations or high-end BAFs,
an earthworm BAF of 1.0 was assumed. For organic chemicals lacking chemical-specific uptake
equations or high-end BAFs, earthworm BAF values were estimated using the model presented in
Section 3.2.2 and Table 5 of USEPA (2007¢). In this model, the soil-to-earthworm BAF value is
estimated using the following equation:

BAF =K,,/K4

Kyw is the biota to soil water partitioning coefficient (liter [L] soil pore water/kilogram [kg] worm
tissue - dry weight), while Ky represents the soil to water partitioning coefficient (liter [L] soil
pore water/kg soil - dry weight). For a given organic chemical, K, is a function of the K,,, value
and lipid content of the organism. The following regression equation for K, (wet weight basis)
was derived by Jager (1998) for earthworms based on data for sixty-nine organic chemicals with
Log K,y values ranging from 2.0 to 8.0:

Log K., = (0.87)(Log K,,,) — 2.0

K. can be converted to a dry weight basis by dividing the wet weight value by the estimated
solids content of earthworms (16 percent [0.16]; USEPA, 1993b). K, can be estimated by the
following equation (USEPA 2007c¢):

Kd = 0(06) (Koc’)

In this equation, f,. is the fraction of organic carbon in soil (kg organic carbon/kg soil; assumed to
be 0.01 [1.0 percent]) and K, is the organic carbon partition coefficient. For a given chemical,
the Log K, and K, value used to estimate K, and Ky, respectively are those listed in Table 7-3.

Small mammals. Whole-body tissue concentrations in small mammals (omnivores) were

estimated using one of two methodologies. When available, chemical-specific uptake equations
(i.e., regressions developed from measured soil and tissue data) or conservative, chemical-
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specific soil-to-small mammal BAFs (90th percentile values) obtained directly from the literature
or derived from literature data sets were used to estimate whole-body tissue concentrations (see
Table 7-12). The chemical-specific BAFs listed in Table 7-12 are based on the ratio between dry-
weight soil and dry-weight tissue. Literature values based on the ratio between dry-weight soil
and wet-weight tissue were converted to a dry-weight basis by dividing the wet-weight BAF by
the estimated solids content of small mammals (32 percent [0.32]; USEPA, 1993b). Chemical-
specific regressions developed by Sample et al. (1998b) for general small mammals were given
preference over high-end BAF values (i.e., 90th percentile values) if the regressions were
significant (p < 0.05).

For those chemicals lacking chemical-specific uptake equations or literature-based BAF values,
an alternate approach was used to estimate whole-body tissue concentrations. Because most
chemical exposure for small mammal species is via the diet, it was assumed that the concentration
of each chemical in a small mammal’s tissues is equal to the chemical concentration in its diet
multiplied by a diet to whole-body BAF (wet-weight basis) derived from the literature. For
chemicals lacking literature-based diet to whole-body BAF values, a diet to whole-body BAF
value of 1.0 was assumed. Resulting tissue concentrations (wet-weight) were converted to dry
weight using an estimated solids content of 32 percent (see above). The use of a diet to whole-
body BAF of 1.0 is likely to result in a conservative estimate of chemical concentrations for
chemicals that are not known to biomagnify in terrestrial food chains (e.g., aluminum). For
chemicals that are known to biomagnify, a diet to whole-body BAF value of one will likely result
in a realistic estimate of tissue concentrations based on reported literature values. For example, a
maximum BAF (wet weight) of 1.0 was reported by Simmons and McKee (1992) for PCBs based
on laboratory studies with white-footed mice. Menzie et al. (1992) reported BAF values (wet-
weight) for dichlorodiphenyltrichloroethane (DDT) of 0.3 for voles and 0.2 for short-tailed
shrews. Reported BAF (wet-weight) values for dioxin are only slightly above one (1.4) for the
deer mouse (USEPA, 1990).

Fish. Tissue concentrations in fish were estimated by multiplying maximum measured sediment
concentrations for each chemical by conservative, chemical-specific sediment-to-fish BAFs
(maximum or 95th percentile values) obtained directly from the literature (see Table 7-13). The
chemical-specific BAFs listed in Table 7-13 are based on the ratio between dry-weight sediment
and dry-weight tissue. Literature values based on the ratio between dry-weight sediment and wet-
weight tissue were converted to a dry-weight basis by dividing the wet-weight BAF by the
estimated solids content for fish (25 percent [0.25]; USEPA, 1993b).

For those chemicals lacking literature-based values, BAFs were estimated from the available
Biota-Sediment Accumulation Factors (BSAFs) listed in Table 7-14. The conservative (90th
percentile) BSAF values listed in Table 7-14 were converted to BAF values (dry weight basis) for
use in the food web models using a lipid content of 5.90 percent (mean value for the lipid data
listed in Table 7-15), a percent solids content of 25 percent (see above), and a sediment organic
carbon content of 2.1 percent (minimum TOC measured in sediment samples collected from the
drainage ditch pool during the 2010 CMS field investigation). For those inorganic chemicals and
bioaccumulative organic chemicals lacking literature-based BAF and BSAF values, a BAF of 1.0
was assumed.

7.5.2.2.2  Dietary Intakes

Dietary intakes for each upper trophic level receptor species were calculated using the following
formula modified from USEPA (1993b).
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_ [[D_L(FIR,)(FC ;) (PDF)]1+ [(FIR  )(SC,) (PDS)] +[(WIR ;(WC )] AUF ]

DI, BV,

where:
DI, = Dietary intake of chemical x by receptor j (mg chemical/kg body weight/day)
FIR, = Food ingestion rate for receptor j (kilograms per day [kg/day]; dry-weight)
FC, = Maximum concentration of chemical x in food item i (mg/kg; dry weight)
PDF; = Proportion of diet composed of food item i (unitless; dry weight basis)
SC, = Maximum concentration of chemical x in soil/sediment (mg/kg; dry weight)
PDS = Proportion of diet composed of soil/sediment (unitless; dry weight basis)
WIR, = Water ingestion rate for receptor j (liters per day [L/day])
wc, = Maximum concentration of chemical x in surface water (mg/L)
BW;, = Body weight of receptor j (kg; wet weight basis)
AUF; = Area use factor for receptor j (unitless)

Conservative, receptor-specific exposure parameters (maximum food ingestion rates, maximum
water ingestion rates, and minimum body weights) for the American robin, mourning dove, red-
tailed hawk, green heron, and brown flower bat are provided in Table 7-16. The food items
selected for each receptor species are provided in Table 7-17. Although American robins are
omnivores, an exclusive diet of earthworms was assumed for the SERA, allowing for the most
conservative estimation of exposure. Table 7-16 contains exposure parameters and Table 7-17
contains a dietary composition for the Norway rat (assumed diet of the red-tailed hawk). This
assumption is based on likely small mammal prey species present in Puerto Rico (rats).
Identification of exposure parameters and food items was necessary when estimating small
mammal whole body tissue concentrations for those chemicals that lack a literature-based soil-to-
small mammal BAF (i.e., exposure doses were used to estimate tissue concentrations [see Section
7.5.2.2.1 and Table 7-12]). Identical to the American robin, an exclusive diet of earthworms was
assumed.

For the SERA, an Area Use Factor (AUF) of 1.0 was assumed (i.e., each receptor is assumed to
spend 100 percent of its time on the site). As such, receptor-specific home ranges were not

considered in the estimation of dietary intakes.

7.6 Screening Level Risk Calculation

The screening level risk calculation represents the final step in the SERA. In this step, maximum
chemical concentrations in abiotic media or maximum exposure doses for upper trophic level
receptor species are compared with the corresponding screening values to derive screening level
risk estimates. The outcome of this step is a list of ecological chemicals of potential concern
(COPCs) for each media-pathway-receptor combination evaluated or a conclusion of negligible
risk.

7.6.1 Selection of Ecological Chemicals of Potential Concern

Ecological COPCs were selected using the hazard quotient (HQ) method. For a given chemical,
an HQ was calculated by dividing the maximum chemical concentration in the medium being
evaluated by the corresponding medium-specific screening value or, in the case of upper trophic
level receptors, by dividing the maximum exposure dose (derived by the equation presented in
Section 7.5.2.2.2) by the corresponding TRV.
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The following conservative methodology was used to identify ecological COPCs for lower
trophic level receptor exposures to chemicals in soil (surface and subsurface soil), groundwater
(assuming discharge to surface water without dilution), surface water, and sediment.

e The maximum detected concentrations in surface soil, subsurface soil, groundwater,
surface water, and sediment were used to calculate media-specific HQs. For a given
medium, chemicals with HQs greater than 1.0 based on maximum detected
concentrations were identified as ecological COPCs.

e For non-detected chemicals, maximum RLs/LODs were used to calculate media-specific
HQ values. For a given medium, non-detected chemicals with HQs greater than 1.0
based on maximum RLs/LODs were identified as ecological COPCs.

e Detected and non-detected chemicals without media-specific screening values were
identified as ecological COPCs.

To select ecological COPCs for dietary exposures, maximum chemical concentrations in soil
(surface and subsurface soil), sediment, and surface water were used to estimate dietary doses for
each receptor. HQs were calculated with NOAEL-, LOAEL-, and MATC-based TRVs. The
MATC is derived by taking the geometric mean of the NOAEL and LOAEL. Calculations with
NOAELs provide the most conservative risk estimate, while calculations with LOAE